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Ienbto HacToOAIIEH MyONUKAIMK SBIACTCS IOMOLIb CTpaHAM B CO3IaHUU PEECTPOB HMOJIUXJIOPUPOBAHHBIX AUOEH30-
I-IMOKCUHOB U MuOeH30()ypaHOB HA HAIMOHAILHOM WM PErHOHaNBbHOM ypoBHe. MHdopmarus, comepxamuasics B
HACTOSIIIEM JIOKJaje, Oblia B3sTa U3 OMyOIMKOBAaHHOI HaydHOI JIMTEpaTyphl, U3 IIPAaBUTEIbCTBEHHBIX OTYETOB, a
taoke U3 MexxayHapoaHod cetu MHTEPHET u n3 4acTHBIX MCTOYHUKOB. XOTS NPHUBEACHHAs HH(OpMAIMs
npeacrasisercs Tounoll, FOHEII He HeceT 0TBETCTBEHHOCTH 3a BO3MOXHbIE HETOYHOCTHU U NPOILYCKH, a TAKKE UX
nocnenctsus. Hu FOHEIL, Hu kakoe-mu00 KOHKpPETHOE JIMIO, YYacTBOBaBIIEe B IOATOTOBKE HACTOSIIETO
JOKYMEHTa, He OTBEYAeT 3a KaKHe-I100 HapyIIeHUs, OTepH, yepO Wiu Bpea, KOTOPbIe MOTYT ObITh HPHYMHEHBI
TMIO0BIMHU JIMLIAMU, YbM AEHCTBHS OCHOBBIBAINCH HA UX COOCTBEHHOM TOJKOBAHMU MH(OPMAIMHU, COAEpIKAILECHCS B
HaCTOSALICH ITyOIMKAIIUH.

IIpuBeneHHblE OpUMEpPbl U INPEACTaBICHHE MaTepuala B HACTOAIIEM JOKYMEHTE HE BBIPAXKAalOT KaKoro-iubo
MHeHUs HU co cTopoHbl Opranuzanuu O0benuHeHHblx Hanuif, Hu co croponst JOHEIT oTHOCHTENBHO IPaBOBOrO
cTaTyca Kakoi-1u0o cTpaHbl, TEPPUTOPUHU, TOPOJA WK 001aCTH, a TAKKE KAKOr0-1u00 U3 UX OPraHOB YIPaBICHUS,
WY OTHOCUTEIBHO MX IpaHull WiM pyOeskei. MHeHuUs, BEIpaXKEHHbIE B HACTOALIECH MyOnuKkanuu, He 00A3aTeNnbHO
oTpaxkaroT Touky 3penust KOHEIL.

Hacrosimuii TOKyMEHT, OCHOBOH KOTOPOTO SIBJISETCS TEPBBIN BEHIMTYCK, HaTHpoBaHHBIA Maem 2003 roma, ObLT
oOHOBIIeH TpH KoopauHauuu 1-pa Xuzaenope Puanep IMoxmporpammoit FOHEIT mo XMMu4ecKuM BellecTBaM B
COOTBETCTBUM C KOMMEHTApHSAMH, IOJyYCHHBIMH OT IPABUTENILCTB M HENPAaBUTEIbCTBCHHBIX OpraHU3alUil B
COOTBETCTBUM C pemieHueM 7/5, npunsarom Ha CeapMoii ceccuu MeXIpaBUTEILCTBEHHOTO KOMUTETA Ul BEJICHUS
rieperoBopoB 1o CTOKroJIbMCKOW KOHBEHIIHH.

Ha  obnoocke:  I'paguueckue — uzobpagicenuss  monexkyn  2,3,7,8-mempaxnopouben3o-n-ouoKcuHa  u
mempaxiopoubenzodypara, 10b6e3Ho npedocmagnennvle rabopamopueti Bennunemon, Ieng, Onmapuo, Kanaoa.

Hacrosimass myOnukanus NOATOTOBIEHa B paMkax MeXOpraHu3allMOHHOW TNPOTPaMMBbI IO
000cHOBaHHOMY ympaBieHnio xumudeckumu Betiecrsamu (IOMC).

Me:xopranu3aluoHHasi MporpaMMa Mo 000CHOBAHHOMY YIIpaBJeHHI0 XxuMHu4eckumu BemectBamu (IOMC)
ob11a ocoBana IOHEIL, MOT, ®AO, BO3, FOHUJAO u OI3CP (opranmsanusiMmu-yyactHunamu) B 1995
rofy, cjeaysi peKOMeHZAUUSAM 10 YKpelJeHHI0 COTPYAHHYEeCTBA M YCHJIEHHIO KOOPIAMHALMH B 00J1aCTH
XuMH4YecKoil 6e3omacHocTd, JaHHbIM Ha Kondepenuun OOH no okpy:xarouieii cpege u pa3putuio B 1992
roay. B siuBape 1998 rona FOHUTAP odpuuuansno npucoennuuics k IOMC kak opraHuzanus-y4yacTHULA.
Hear IOMC - cnocoGcTBOBATH COTPYAHHYECTBY B MOJMTHKE H /IeATeJbHOCTH, COBMECTHO WJIH
CaMOCTOSITEILHO BBHINOJIHSEMOH OPraHH3aNMsIMH-YYACTHULIAMM, T100UTHCS 000CHOBAHHOIO ¢ TOYKH 3PEeHHS
3710POBbSI YeJI0BEKA U OKPYKAIOIIeil cpebl ynpaBJieHHs B 00J1aCTH XUMHYECKHX BelIeCTB.

Marepuai, MpeACTaBIeHHBIH B HACTOSIIEH ITyOIMKaNK, MOXKET CBOOOIHO IIMTHPOBATHCS MM BOCIIPOM3BOIUTHCS
TIpU YBEIOMJICHHM M CO CCBUIKOW Ha HOMEp JOKYMEHTa. OK3eMIUIAp MyOnuKanuu, coaepxauleld IUTaTy WM
pernpuHT, cieayet Hanpaiatsk B [loqnporpammy OOH 1o XxumMudeckuM BelecTBaM.

9K3eMHHHpr HaCTOALICTO OTUETAa MOYKHO IMOJYYUTH!:

B [loonpoepamme FOHEII no xumuyeckum sewjecmeam:
UNEP Chemicals
International Environment House
11-13 Chemin des Anémones
CH-1219 Chatelaine (Geneva) Switzerland

Ten.: (4122) 917 8170
Daxc: (4122) 797 3460

On. noura: chemicals@unep.ch

[Monmporpamma FOHEIT o xumudecknM BeliecTBaM siBisieTcs: 4acThio OTena TeXHOIOTHid,
MIpOMBIIUIEHHOCTH U 3koHOMHKH FOHEII

MHOAITPOI'PAMMA IOHEII
IO XUMHNYECKHUM BEHIECTBAM

®espainb 2005 rona




HpeaucioBue

CrokronbpMcKasi KOHBEHIHSI 0 CTOMKUX opranndeckux 3arpsizHuTensix (CO3) tpedyer ot CtopoH
CHIDKCHHSI CyMMapHBIX BBIOPOCOB  HempegHaMmepeHHO mnpomsBoauMblx CO3, Takux  Kak
MOJIUXJIOPUPOBAHHBIE AUOEH30-TI-IMOKCUHBI U MoNmXiiopupoBanHbie Auden3zodypans! (ITXIA/TTX]D), ¢
[eJIbI0 HEYKJIIOHHOTO CBEJCHUS WX K MHHHUMYMY H, KOTJa 3TO BO3MOXKHO, TOJIHOTO HX YCTpaHCHHS.
CootBercTBeHHO, CTOopoHaMm MOTpeOyeTcs BBIABUTH M KOJMYECTBEHHO OLIGHUTh CBOM HCTOYHHKH
NXJ/TIXAD. MeToauku, UCIONb3yeMbIe IS OIICHKH UCTOYHUKOB, JIOJDKHBI OBITh COBMECTHMBIMU, JIISI
TOT0, YTOOBI TIPOBOUTH OIIeHKY BhIOpocoB TTXJIJI/TIX]I® Bo BpeMeHHM U TI0 CTpaHaM.

PykoBoacTBO sBIsIeTCS THOKMM WHCTPYMEHTOM, KOTODPBI MOXET OBITh IPUMEHHUM KO BCEM
ctpanam. CtpaHbl, He uMeromye HUKakux gaHHeix no [IXIJI/TIXIA®, cMoryT BOCHONB30BATHCS
PykoBoncTBOM 117151 IPOBEACHUS MTPEIBAPUTEIHHOTO aHAIN3a TIPOMBIIIJICHHON W MHON JeSITEIbHOCTH TIPH
COCTaBJICHHH TIEPBUYHBIX OLIEHOK MAaCIITa00B MOTEHIMATBHBIX UCTOYHHKOB U BbIOpocoB [TXIJI/TIXD.
Crpanbl, nMeroniie coOCTBEHHBIE JaHHBIE M3MEPEHHH, CMOTYT BOCIOJB30BaThCs PyKOBOICTBOM ISt
nepecMoTpa U OOHOBIICHHS CBOMX PEECTPOB, a TAKXKe Ul COTJIACOBAHHMS MMEIOIIUXCS Y HUX JaHHBIX C
JIAaHHBIMU, TIPEIOCTaBICHHBIMU B PyKOBO/ICTBE.

PykoBozacTBO OBIIO MIPEACTABIEHO CTPaHaM B XOJ€ psiia CEMUHApOB U NPUMEHSETCS CTpaHaMH B
MTOATOTOBKE HALMOHAJIBHBIX TUIAHOB BBIMOJHEHHS coriacHO CTOKroiabMCKOW KOHBEHLMH. PyKOBOICTBO
TaKke ObLJIO MPAKTUYECKU MPUMEHEHO B Psle CTpaH, modydarommx momous ot [Toanporpammer FOHEIT
10 XMMHUYECKUM BeLIeCTBaM

Bropoii Beimyck "MeTOANYECKOr0 PYKOBOJCTBA IO BBIABICHUIO M KOJIMYECTBEHHON OLIEHKE
BBIOPOCOB JHOKCUHOB U (pypaHoB" (PykoBoacTBO) mpencrasisieT co0oii OOHOBIICHHBIH BapHAHT MEPBOTO
BbiycKa, wu3ganHoro llommporpammoii FOHEII mo xumwuueckum BemectBaMm B Mmae 2003 ropa.
Hacrosimee o6HOBICHME OBUTO mpeanpuHATO B oTBeT Ha pemeHne INC-7/5 MexXpaBUTEN-CTBEHHOTO
KomuTeTa i BeaeHus neperoopos mo CO3 (INC), mpunsaroro Ha 7-oit ceccun B uronie 2003 roxa. B
cBoeM pemreranu INC obpatmicst B «CekpeTapuaT ¢ Ipoch00ii... TOATOTOBUTh U W3/1aTh OOHOBIIEHHBIN
BapuaHT PykoBoncTBa Al TpeAcTaBieHHs ero Ha mepBoMm coBemlaHnu Kondepeniun CTopoH».
Hacrosimee 0OHOBJIEHHE COCTABIEHO C Y4€TOM KOMMEHTAapHeB, NIPEJOCTABICHHBIX NPAaBUTEIbCTBAMH U
HETIPaBUTEIbCTBCHHBIMU OPraHU3allUsIMH.

Kak u nrobas wmerojonorusi, PykoBoacTBO TpeOyeT MNpakTHYSCKOH TMPOBEPKH, OIEHKH
HaJIG)KHOCTU U OOHOBJICHHS. B cilydae BO3HUKHOBEHHS MPOOJIEM C MPUMEHEHUEM, WHTEpIIpEeTalueii u
BHEJPEHUEM METONIMKH, a TaKKe, B CIIydae eCIM CUCTeMa IPEJICTABISICTCS HEMPUMEHUMOMN K CHTYyallHH,
CJIOKUBIIIEHCS B KOHKPETHOW CTpaHE, MOJh30BaTeau PyKOBOICTBA MOTYT MONYYHTh KOHCYJIBTAllUA B
IMoamporpamme FOHEIT mo xuMudecknM BellecTBaM.

CrpanaMm mpemyiaraeTcs NPUMEHATH PyKOBOIACTBO [UId MpPEACTaBICHHS CBOMX pEECTPOB B
Homnporpammy KOHEIT mo xuMH4YeckuM BelIecTBaM, KOTOpasi, B CBOK o4yepe/ib, OOHOBUT M JOTIOJHUT
Peectp BrIOpocoB muokcuHOB U GypanoB (FOHEIL, Otuer, maii 1999 roaa). [Tonyuennsie peecTpsl OyayT
ormyOnMKkoBaHbl U octynHbl yepe3 Mupopmammonnsiit ientp mo CO3 (http://www.chem.unep.ch/pops).
IOHEII Taxxe mpemmnaraer BceM I0Jb30BaTelsiM PykoBoacTBa NpuCHIIaTh CBOM OT3BIBBI 110 BCEM
BOIIPOCaM, 3aTParuBaeMbIM B HACTOSIIEH My OJIMKALMH.

Kenera, ¢espans 2005 roga
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Air Emissions)
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PE3IOME

Hacrosmee PykoBoncTBo npencraBisieT METOJOJIOTHIO, HAIIPABJIEHHYI0 Ha IIOMOILb CTpaHam
B Pa3BUTHHM HAIIMOHAIBHBIX peecTpoB i oueHku BbIOpocoB [IXJJI/TIXID, a Ttaxke Ha
COJICHICTBME B HX COBEpIICHCTBOBAaHMM U yTouHeHuu. llenp PykoBoacTtBa — HampaBiATh
co3jaresiel peecTpoB B CTPAaHE C IIOMOIUBIO IMPENOCTABJIEHUS METOJIMK, YKa3aHHUs ITaroB
pa3sBUTHA peecTpa, OMHMCAHHS MPUMEPOB M NPOBEPKHM TMApaMETPOB KIACCHU(PHUKALINU.
PykoBoncTBo Takke ocsemaer nmytd nocryruieHus IXJJI/TIXI® B okpyxkaromiyto cpeny.
Haxonern, PykoBOICTBO SIBISIeTCS JOCTATOYHO TTOJIHBIM JJaKe ISl XapaKTEPUCTUKU BEIOPOCOB
C TOYKH 3pPEHHUSA MOPSAIKa UX 00beMa U [0 OTPACTISIM B IICTIOM.

B Mupe umMeercst b HECKOJIBKO HAIIMOHAIBHBIX PEECTPOB BHIOPOCOB MOIMXJIOPHPOBAHHBIX
JIOEH30-T-TMOKCUHOB U MOJUXJIopupoBaHHbIX AnbenzopypanoB (IIXII/IIXID). B 0630pe
IMoamporpammer FOHEIT o xumuueckum BemectBaM 1999 roma (UNEP Chemicals, 1999)
BBISIBJICHO JIMIIb IMSATHAALATH MOJOOHBIX PEECTPOB, NPAKTHYECKUA BCE OHU MPETOCTABIICHBI
pa3ButbiMi CeBEpHBIMH CTPAHAMH.

CTOKroibMCKasi KOHBEHIIMSI O CTOMKHUX OPTaHMYECKUX 3arps3HUTENX, TI00aNbHBINH
3aKOHOJATEIbHO 3HAYUMBII JOroBOp, TpeOyeT OT CTOPOH CBEACHUS K MHHUMYMY, a TJ€ 3TO
BO3MOXXHO, K octaHoBke BbIOpocoB [IXJII/TIXJI®. CraenoBaTenbHO, HMCTOYHUKH
HemnpegHaMepeHHo Tpou3BoAuMbIX CO3  JOMKHBI OBITh KOJWUYECTBEHHO OIICHEHBI, a
METOAMKH, UCTIOJIb3YEMbIC ISl UX OLCHKH, JOJDKHBI ObITh COBMECTUMBIMH JUIS TOTO, YTOOBI
ObUI0O BO3MOXKHO OCYUIECTBJISITH MOHUTOPHUHI BBIOPOCOB JHMOKCHMHOB BO BpPEMEHH H B
MIPOCTPAHCTBE.

Cymiectytomme peectpbl [IXJJI/IIX/ID He ynoBIeTBOPSIIOT 3TUM IiesisiM. MHOTHE U3 HUX
HEMOJIHBI, ycTapenu WIM He o00JajalT yHUPHUUUpOBaHHON cTpykTypoi. CocraBUTEIH
peecTpoB, B KOTOpPBIX HE YYTEHbl HEKOTOpblE IIOTEHLUAIbHO Ba)KHbIE HCTOYHHUKU
X AJ/TIX 1D, BO3MOXKHO BCIEACTBHE HEXBATKHM B CTPaHE COOTBETCTBYIOIICH MH(pOpMAIUH,
omHrOOYHO TOJIAraloT, YTO 3TH MCTOYHMKH HE CYIIECTBEHHBI M HE TPeOYIOT NPHUHATHUS
3pPeKTHBHBIX Mep KOHTpois. Kpome TOro, Juimb HEKOTOPBIE PEEeCTPbl PacCMATPUBAIOT
BBIOPOCHI, OTJIMYHBIC OT BBIOPOCOB B aTMoc(hepy.

Jns Toro 4roObl MOMOYL CTpaHaM, BBIABISIOIIMM HCTOYHUKU JMOKCHHOB M (PypaHOB U
MPOBOSIIIIAM OIIeHKY WX BbIOpocoB, IToamporpammoit FOHEIT mo xumudeckuM BeriecTBam
Ob110 pazpaboraHo "MeToauuecKoe pyKOBOJCTBO IO BBISBICHHUIO M KOJHMYECTBEHHON OLIEHKE
BBIOPOCOB IMOKCHMHOB M (ypaHoB". B pamkax mporpamMmbl 10 HapamlMBaHHUIO MOTEHIMAIa
[opmporpamma HOHEII nmo xumuueckuMm BellecTBaM MPOBOAUT Yy4YeOHbIE CEMHHAphl IS
CTpPaH I10 UCIOJIb30BaHUIO PyKOBOCTBA.

PykoBo/ICTBO OBLIO COCTABIEHO C YYETOM OIBITA, HAKOTUIEHHOTO COCTaBUTEISIMH PEECTPOB.
PykoBoncTBO pazpaboTaHo Kak MpocTas M CTaHJAapTH3UPOBAaHHAS METOJAMKA B JI0OOABICHHUE K
0a3e DaHHBIX C TEM, YTOOBI ObLIAa BO3MOXKHOCTH COCTAaBIISITH COIIOCTABUMBIE HAIlMOHAILHBIE U
pernonanbueie  peectpsl [IXJII/IIXA®D. beum paspaboranbl ycTaHOBOYHBIE (DaKTOPHI
SMHUCCUW, TIPUBENCHHBIE B PYyKOBOJCTBE I WCHONIB30BAaHWS CTpaHAMHU, B KOTOPBIX HET
cobcTBeHHBIX AaHHBIX m3Mepenuit [TXIJI/TIX® u3 cBoux HCTOUHUKOB. O JHAKO HACTOSIIEE
PykoBOJICTBO Takke MOJIE3HO ISl CTPaH, KOTOPBIC 00JIalaloT COOCTBEHHBIMHU Pe3yiIbTaTaMu
M3MEPCHHUU B XOTEJIN OBl MPUMEHSATH CBOM COOCTBEHHBIC (DAKTOPHI SMUCCHH.

Kommumsiiiust  peecTpoB  JoJbKHA 00ecrevYMBaTh WX COMOCTABUMOCTh, OBITh BpeMs- H
pecypcocOeperaromeld W JOCTaTOYHO TOYHOW ISl HAAESKHOTO BBISBICHUS OCHOBHBIX
HWCTOYHUKOB M OTCYTCTBYIOIIMX KIIOYEBBIX NaHHbIX. g mpuMeneHuss PykoBoiacTBa u
COCTaBJICHHsI peecTpa HET HEOOXOIWMOCTH TPOBOAUTH  HCCICIOBAaHHUE  OMUCCHA.
[Ipeamnomnaraercst Taxke, 4TO ATOT MPOIIECC ABIIAETCS THOKUM. 110 Mepe moCcTyIIeHUS HOBBIX
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JIAHHBIX 00 3MHCCHAX, (DAKTOPBI SMUCCUU U 0a3a JaHHBIX IO OMHCAHUIO MPOIECCOB MOTYT
MePeCcMaTPUBATHCS U COBEPIICHCTBOBATHCS, & HOBBIE 3HAUYEHHSI MOTYT OBITh HMCIOJIb30BaHBI
JUTS yIy4IIEeHUS PEecTpa B LIEIOM.

KaroueBbIMH pIeMEHTaMH HACTOSILETO PYKOBOI[CTBa SABJIAIOTCA CJICAYIOIUEC:

JddexTHBHAS METON0IOTHSl IS BbBISBICHUS COOTBETCTBYIOIIUX IPOMBIIUIEHHBIX U
HEMPOMBIIUIEHHBIX IPOLECCOB, B pPE3yJbTaTe KOTOPHIX B KaKOH-IMOO cCTpaHe BBIOPOCHI
X n IIXA® nocTynaroT B BO34YyX, BOLY, IIOYBY, a TAKKE B IPOLYKTHI U OTXOJBI, & TAKXKE
JUI aHAJIN3a 3TUX BBIOPOCOB C LIEJIBIO BBIABICHUS HauOoJiee 3HAUMMBbIX U3 HUX.

PykoBoacTBo mo cOopy uHGOpMAaMH O COOTBETCTBYIONIMX IIpoIeccax, dYTo OyneT
CTI0COOCTBOBATH MOAPA3EICHUIO POIIECCOB HA KITACCHI CO CXOIHBIMU SMUCCHSIMH.

IMoapodnas 6a3a AaHHBIX 1O (aKTOpaM 3MHUCCHH, KOTOpas IMPeNOCTaBIseT MOIXOMAAIINE
YCTaHOBJICHHbIEC JaHHBIC, XapaKTepHbIE JUII BCETo Kiacca, K KOTOPOMY OTHECEHBI MPOLECCHI.
Ora 6a3a maHHBIX B OyIylIeM MOXKET OOHOBISATHCA, IO MEpPE TOrO KaK MOSBISIOTCS HOBBIC
JTAaHHBIE TT0 YMHCCHUSIM.

PykoBOoacTBO 1O COCTABJCHHIO W NPEICTABJICHHIO pEeCTpa IPH HCIOJb30BaHUU Kak
YCTAHOBOUYHBIX (PAaKTOPOB IMHMCCUHM, TaK M JHOOBIX JaHHBIX, CIEUU(PHUUYHBIX IJs CTPaHBbI,
npudeM 00eCTIeYHBaIOIIee COIIOCTABUMOCTh UTOTOBBIX PEECTPOB.

Undopmarus o mocrymenun [IXJJI/TIXAD oTHOCHUTCS K TSITH OCHOBHBIM CpellaMm, B
koTopeie mpoucxoiaT BbiOpockl [IXJJI/TIXIA®D, uam B KOTOPBIX OCYLIECTBISETCS WX
MEpEeHoC: BO3yXy, BOJE, MOYBE, OTX0JaM (ocTaTkaMm) W NpoAaykTraM. IIpu KoMmIuiekcHOM
moaxoJie MoJkHBI paccMmarpuBathesi Bece [IXJIJI/TIXJI®D, mocTtymaroiiye W3 KOHKPETHOTO
MCTOYHUKA WU B pe3yJIbTaTe ONPEJeICHHOTO BUJIA IEATEILHOCTH (XOTS U3 3TOTO HE CIEIyeT,
YTO BEIOPOCHI BO BCE CPE/Ibl PABHOIICHHBI IO CBOUM TIOCJIEACTBUSAM).

OCHOBHOW NPUHIUI - MOJYYHUTh “CTATHCTUKY MAESITEIHLHOCTH , KOTOpas KOJIHMYECTBEHHO
XapakTepu3yeT mpolecc (HampuMep, TOHHBI MPOAYKTa B Iof) MU ‘“‘bakTopsl sMHcCUU”,
koTopeie omuchiBatoT moctyrieane [IXJJI/IIX/I® B cpeast B pacuere Ha EAUHMILY,
XapaKTepU3YIOLIYI0 IeATeNbHOCTh Npeanpuarus (Hampumep, Mkr M-TO/t). IlepemHoxeHHe
JIBYX BBIIICHA3BaHHBIX BEJIMYMH JaeT 3Hau€HHE TOJOBBIX ’MHuccHid. [lanee mnpumeHsiercs
pa3paboTaHHBII METO/ U, B COOTBETCTBHUH C MATHIO dTanaMH, YKa3aHHBIMH Ha Puc.2 (ctp. 24),
coctaBnsieTcs peectp. PaspaGorannas matpuunas cxema oueHku (Tabmmma 2, ctp. 24)
BBIICISIET JECATh OCHOBHBIX KaTErOpuil HCTOYHHKOB, BKJIIOYAIOIIUX IPOMBILIUICHHBIE U
HEMPOMBILICHHbIE UCTOYHUKH, a TAKXKe XPaHWIHILA U 3arpA3HEHHbIE y4acTKU. J{Js KaxIoi
OCHOBHOM  KaTeropud TMPHUBEACH  IEpEYeHb  IMOAKaTeropuid, Oojee  AETaIbHO
XapaKTEPU3YIOIHNX paccMaTpUBaeMblii mpouecc. s kaXK0ro THIA Mpolecca NpeacTaBIeHbI
€ro KJIIOYEBbIE MapaMeTpbl WM XapaKTepUCTUKH. TakuM o00pa3oM, MOXKHO YCTaHOBHTH
MOCTYIUICHHUE BO BCE CPEJBI, [0 KOTOPBIM UMEIOTCS AaHHbIe. {151 mpaBUIBLHOTO U MPOCTOrO
BbIOOpa HEOOXOAMMOTO (aKTopa SMHCCHU M3 0a3bl NAaHHBIX MOXKET OBITh HCIIOJNB30BaHA
OTHOCHUTENFHO JIETKO JOCTyMHas WHGOpMalus O MPEANpPHUSITHH M Ipolecce Wi Oosee
noapoOHas HHPOpMaIHsI, MOTydeHHas! U3 3allOJIHEHHOTO BOIIPOCHUKA.

IMporiecc cbopa moapoOHOW WHPOPMAIMK MO TpoIeccaM, MPOUCXOMASIUM B CTpaHe,
HEOOXOIMMO BBIOMPATh C YY€TOM KOHKPETHOW CHTyaluu. Bo MHOTMX ciydasx JOCTaTOYHO
6Y)16T HEHTPAIN30BaHHBIX CTAaTUCTHYCCKUX JOaHHBIX. I/IHOFI[a MOXET HOTp€6OBaTI>C${
MMPOBCACHUC AHKCTUPOBAHUA KaxXxXaoro OTACIJIIBHOI'O OpCAINpUATHUA, OpUMCPLBI
COOTBCTCTBYIOIIMX BOIPOCHUKOB IPHUBCACHBI B HaCTOSIHICf;I Hy6HI/IKaHI/II/I. Kak ToimkO
MOJTy4eHbl CTATHCTUYECKHE [aHHBIE O XO3AHCTBEHHOW [ESTENbHOCTH, MOXHO OLEHHTH
JIMAna30H TOTEHIMAIbHBIX 3MUCCHN MyTeM NPUMEHEHHUs HauOOJBIIEr0 MW HAUMEHBIIETO
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(hakTOpOB dMUCCHH KO BCel 3TOH mesrenbHocTH. [lomoOHas nHpoOpMaIus MOXKET MOMOYbL B
oTpeieNICHUH MPUOPUTETOB JIJIs Ooiee MoApoOHOTo cOopa NaHHBIX.

PexomeHganuy no npesicTaBICHUIO Pe3yJIbTaTOB HAIpaBlIeHbl HA TO, YTOObI peecTphl ObLIM
MIOHATHBI, I1OCJIEI0BATEIbHbBI U COMIOCTaBUMBI. Pe3ybTaThl MOTYT OOHOBIISATHCS. U U3MEHSTHCS
10 Mepe OOHOBJICHUSI U U3MEHEHUS CTAaTUCTUYECKUX JaHHBIX O XO3IHCTBEHHOM NesTEIbHOCTH
u  GakTOopoB HMHCCUH. PyKOBOACTBO MO3BOJISIET BKJIIOYATh HApALy C OLIEHKaMH,
MOJYYEHHBIMU C MPUMEHEHHEM YCTaHOBOYHBIX (DaKTOPOB SMHUCCHH, JAHHBIE HMEIOMIUXCS
W3MEPEHU WJIM HalMOHAJbHBbIE OLEHKH, €CJIM TakoBble NpoBeAcHbl. CTaHYT BHIMMBIMU
mpo6esibl B JaHHBIX, HETOYHOCTU M PACXOKIEHHUS MEXIY XapaKTepUCTHKaMH IPOLIECCOB B
Kakoi-mn0o cTpaHe W (aKkTOpaMH SMECCHH, TONyYCHHBIMH Ha OCHOBE MEKIYHApPOTHBIX
JITEPaTYPHBIX JaHHBIX.

HToroBsie peecTpbl CTpaH SCHO MOKAXYT, YTO OBUIM YYTEHBI BCE MOTCHIIUATLHBIC UCTOYHUKH,
JlaXKe eclii B KaKOW-TMOO CTpaHe ONpEeICHHBIM BUJ XO3SHCTBEHHOW NEATEIBHOCTH HE
Pa3BHT, WIH POJIb €r0 HE3HAYUTENbHA. J[JIs Ka)/I0ro UCTOYHUKA B CTpaHe OyJIeT AaHa OIeHKa
BBIOPOCOB BO BCE CPEJIbl TaM, IJIe UMCIOTCS JOCTATOYHBIC JaHHBIC, W JaHO YKa3aHWE Ha
BEPOSTHBIN TMOPSJIOK BEJIMYUHBI TaM, TJ¢ TOJHBIX JAHHBIX HEeT. MoXeT OBITh BKIIOYCHA
IOTIOJTHATEIbHAS WH(pOpPMAaIWs, Takas, KaK IUIAaHBI 110 OOHOBIICHHUIO TEXHOJOTHUECKHUX
MPOIIECCOB MJIM HEW30CKHOMY 3aKPBITHIO MPEANPUATANA. B mEIOM 3TOT MPOIEecC MOMOXKET
WHTEPIPETUPOBAThH PE3YJIBTATHI U BBIICTUTH TPUOPUTETHI IS JATbHEUITUX TEHCTBHM.

FOHEII Gespanv 2005 2.



4 PykoBoactso mo TIXJIJI/TIXID 2005 .

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 5

1. BBEJIEHHUE

JlnokcuHbl ¥ GypaHbl, 0ojiee TOUHOE HAa3BAHUE - MOJUXJIOPUPOBAHHBIE TUOEH30-I1-1HOKCHHBI
(IIXJ11) w mnonmxnopupoBaHHble aubeHzodypansl (IIXAD) - saBnstorcs AByMS U3
nBeHaAnatu "cToWkux opranmyeckux 3arpszHutenei” (CO3), KOTopble TNEpeyrcleHbl B
CTOKronbMCKOM  KOHBEHIIMM O  CTOMKMX  opranudyeckux  3arpssauremix  (CO3).
IMXAYIIXAD, napsaay ¢ noauxiuopupoBanHbiMu Ondenmtamu (IIXB) u rekcaxmopbenzonom
(I'’XDB), Bimrouensl B [Ipunoxenne C Crokronbmckoit koHBeHIMH 0 CO3; OHU IPOU3BOASTCA
HENpeJHAMEPEHHO, M WX YacTo Ha3bBaloT '"mobouHeiMu mpoxykramu'. Bcee CO3,
npuBeneHuble B [Ipmnoxennn C, TpeOyrOT "MOCTOSHHOIO CBEACHHS K MHUHHUMYMY H, IO
BO3MOXKHOCTH, ToJiHOTO ycTpaHeHusa" (Stockholm Convention, 2001). B cooTBeTcTBUH C
maparpadom (a) Cratem 5 KouBeHnum TtpeOyercs pa3paboTKa W BBINOJTHEHHE IIIAHOB
JNEHCTBUI sl "BBISBJICHUS, XapaKTEPUCTHKH W TPHHATUS MEpP B OTHOIICHHH BBHIOPOCOB
XMMUYECKUX BellecTB, nepeuucieHHbix B Ilpunoxenun C", a B noamaparpade (i)
yTOUHSETCSA, YTO IUIaH JEeMCTBUI NOJDKEH BKIOYATh "pa3paboTKy U BEJCHHE PEeecTpPOB
HMCTOYHUKOB U OIIEHOK BHIOPOCOB".

B Pemenun 18/32 Cosera ynpasmsromnx FOHEII, npunstom B Haiipoou B mae 1995 rona,
HEMOCPEACTBEHHO YKAa3bIBA€TCS HAa HEOOXOAMMOCTH MPUHATHUS MEXKIYHAPOIHBIX MEp IO
COKpALICHHIO U JTUKBUIAIMH BEIOpocoB u amuccuid CO3.

B cBoem pemenun 19/13C ot 7 ¢espans 1997 roma CoBeT ympapisiomux oOpaTHICS K
KOHEII ¢ npocs60ii cobpath u IpeAoCTaBUTh CTpaHaM WH(POPMALIUIO MO CIEAYIOUIMM TEMaM:
anprepHatuBbl CO3, peectpsl [IXb u nMeroiuecs: BO3MOXXHOCTH 110 YHUUTOXKEHHUIO, a TAKXKE
UCTOUYHUKU U ctpateruu ynpasneHus st [IXJ/IIXA®P. B orser Ha sToT 3ampoc FOHEII
MpoBeNa psAd PETHOHAIBHBIX M CyOperHOHAJBHBIX CEMHUHApOB TI0  TMOBBILICHHIO
OCBEZIOMJICHHOCTH CTpaH ¢ TeM, 4ToObl mH(popmupoBath ux 0 CO3 u 0 CTOKroIbMCKOU
KOHBEHIIMU. YacTod mMpoch0Ol Yy4YaCTHMKOB 3THX CEMUHAPOB SBIISAJIACH NMPOCHOAa OKas3aTh
coneiictBue B orenke BbIOpocoB [IXJIJ] u [IXAD B mpenenax ux cTpaH W/WUIM PETHOHOB.
VY4YacTHUKM BBIpaXKaJld CBOKO OOECIIOKOEHHOCTh BO3MOKHBIM JIEHICTBHEM 3THX COEIUHEHUH,
KOTOpbIe 00pa3yloTCsl HEMPEJHAMEPEHHO, KaK TOOOYHbIE IPOAYKTHI, B Psijie IPOLIECCOB.

B 1999 romy [oamporpamma FOHEII mo xuMuyeckum BemiecTBam IpoBena 0030p Tex
HEMHOTHX HalMoHambHBIX peecTpoB [IXJIJI/TIXA®D, KOTOpBIE CYIIECTBOBAIA B TO BpeMs
(UNEP, 1999). K coxaneHuro, 3TH pEeCTpPhl COCTaBJICHBI HE B COIOCTAaBUMOH (hopme.
OTCcyTCTBOBAJI MEXIYHAPOAHO MPUHATHIA MepedeHb HUCTOUYHUKOB (BCe elle OOHApYyKHUBAIOT
HOBbIE HICTOYHHKH, U B PA3JIMUYHBIX CTPaHAX JOMUHUPYIOT pa3IMyHble HCTOUHUKH), & JaHHbIE
00 o0BbemMe BBIOPOCOB M3 HHMX MOTYT MEHSTbCA IO Mepe MOCTYIUIEHHsS HOBBIX NaHHBIX U
U3MEHEeHUH B TexXHoJoruu. HekoTopsle peecTpsl HE pacCMaTpUBAIM MOTEHIMAIBHO Ba)KHBIE
ucrounuku [IXJJI/TIX/I® BcnencTBue HEAOCTATOYHOCTH WHGOPMAIUN IO HUM, YTO MOTIIO
NPUBECTH K HEAOMYCTHMOMY 3aKJIIOUEHHIO O TOM, YTO 3TH HMCTOYHMKH HECYIIECTBCHHBI.
Hauwunas ¢ 1999 roga u Becy 2000 rox [Moamporpamma FOHEII mo xuMuyecknM BemecTBamM
OCYIIECTBIISUIa TPOTpaMMy II0 HApallMBaHUIO TMOTEHIMANa, a TakkKe MpPOBOAMIIA ydeOHBIE
CEeMHHApbI C TeM, 4TOObI TOMOYb cTpaHaM B moarotoBke kK Konsenmmu mo CO3. B sHBape
2001 roma Ilommporpamma FOHEII mo xumuyeckum BemectBaMm B pamkax [OMC
(MexayHnapogHoit  mporpaMMbl 10 OOOCHOBAaHHOMY  YIPaBICHUIO  XUMHUYECKHUMH
BELIECTBAMH) M3Jalla MPOeKT “MeToaudeckoro pyKOBOJCTBA IO  BBIBICHUIO H
KOJIMYECTBEHHOW OIIEHKE BBIOPOCOB JHOKCHMHOB W ¢ypaHoB”. OH ObUI TiepeBelleH Ha
WCHaHCKuH, (paHiy3ckuii u pycckuil s3piku. B nanpneiimiem FOHEII, B coTpynHudectBe
JpYTUMH OpraHu3alUsIM{, HWHUIMHAPOBANA psAA HPOEKTOB Ul NPAKTHYECKOW IPOBEPKHU
npuMeHeHus: PykoBoacTBa, 1 ObUIO COCTABICHO HECKOJIBKO PEECTPOB TUOKCHHOB M (DypaHOB,
UCTIONB3YS METOJIUKY, N310KEHHYI0 B PyKkoBoCTBe.
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B utone 2002 roga Pemenunem 6/4 llectoit ceccun MexnpaBUTENbCTBEHHOTO KOMUTETA IS
BeJZieHUs ieperoBopoB CTokronbpMmckoit KonBeniuu ObL10:

1. "OTmedeHo, uTo “MeToanyecKoe pyKOBOJICTBO MO BBIABJICHUIO U KOJTUYECTBEHHOM OLIEHKE
BBIOpOCOB NMOKCHHOB U (ypanoB” (PykoBoactso) IIporpammer OOH mo okpyskatomieii cpeze
MPEIOCTaBISET OCHOBY JUIsl PA3BUTHS BPEMEHHBIX PYKOBOJCTB MO OIIEHKE HACTOSIIUX H
IJIAHUPYEMBIX BBIOPOCOB XMMHUYECKHMX BEHIECTB, MepeuncieHHbix B Ilpumoxenun C
CTOKToJIbMCKOM KOHBEHIIMU O CTOUKHX OPTaHUYECKUX 3arpsI3HUTEISX;

2. OrMmedeHO [namee, 4TO MPEACTABIACTCS IeNecO00pa3sHbIM OOHOBUTH PYyKOBOICTBO H
BKJTIOYHTH JONOJHHUTEIIFHO XHUMHYECKHE BEIIeCTBA, (AKTOPHI SMUCCHH, APYTHE YPOBHH
JETAJIM3aIHU C TEM, YTOOBI MMOBBICHTH €T0 MPAKTUIECKOE 3HAYCHHUE;

3. Ilpemnoxeno IlpaButenbcTBaM © JPYTMM 3aWHTEPECOBAHHBIM JIMIIAM TPEJICTABUTH B
CEeKpeTapraT CBOU NPECAJIOKCHNA U 3aMCYaHUA 110 O6HOBHCHI/IIO " pacClIupCHUIO PYKOBO,[[CTBa
1o 31 nexabps 2002 roxa;

4. BplpakeHO MOXKeJlaHME K CeKpeTapuaTy pa3paboTaTb OOHOBIIEHHBI M pacHIMPEHHBIN
BapuaHT PykoBozicTBa, NMpHHHMas BO BHMMAaHHE MOJYYECHHBIE 3aMEUaHMs, a TAKXKE OIbIT
MPAKTUYECKOro NMpuMeHeHus PykoBojcTBa B cTpaHax, U MPEICTaBUTh €ro Ha PacCMOTPEHHE
creaytomeii ceccur MeXIpaBUTEIbCTBEHHOTO KOMUTETA JUISl BEJICHUSI TIEPETOBOPOB".

[Ipennoxenuss u 3aMmedyaHusd, noiaydeHHble K Mar 2003 roga OT MNpaBUTENBCTB M
HETIPaBUTEIbCTBEHHBIX OpPTaHU3allMi, OMNBIT MPAKTHYECKOro MpUMEeHeHHus PyKoBojCTBa,
0co0CHHO B cTpaHax Asum U JIaTHHCKON AMEpUKH, a TaKKe pe3yibTaThl IPOrpaMMbl 0TOOpPA
W aHanm3a MpoO, mpoBeneHHOW B TawmnmaHnae ObUIM TPEJCTAaBJICHbI B TEPBOM BBIMTYCKE,
KOTOpBIH 0BT onyOrkoBan B Mae 2003 roaa u ObUT IepeBe/icH Ha Bce mecTh s3bikoB OOH.

B wurone 2003 roma ceapmas ceccusi MEKIPABUTEILCTBEHHOI'O KOMMTETA JJisi BEICHUS
neperoBopos «obpatunack B Cekperapuar ¢ HpOcbOOH ... MOATOTOBUTH U BBIIYCTHUTH
OoOHOBJIEHHOE u3JaHMe PykoBoacTBa sl MNpPENOCTaBIECHUS HAa IEPBOM  3acelaHuU
Kondepenunu Cropon». B 3Tom BropoM u3nanuu PykoBoacTBa yUHUTBHIBAIOTCS 3aMEUYaHUS U
JIOTIONTHUTENbHAS HMH(OpMAIMs, MOJIY4YEHHBIE OT IMPABUTEIbCTB M HENPABUTEIbCTBEHHBIX
OpraHu3alui, a Takxke nHpopmanus, nperocrTaBieHHas yuactaukamu cemunapa FKOHEIL, wm
MOJyYeHHAs! M3 OMyOJIMKOBAHHBIX MCTOYHHMKOB. VM, HakoHel, Obula B3aMMHO COOTHECEHA H
rapMOHU3UpPOBaHa HHPOpManus, coaepkamasics B PykoBoactse u B «IIpoekte PykoBomsamux
MPUHLXIIOB 10 HAaWIy4IIMM HMMEIOIIMMCS METOAaM M TPEABAPUTENIbHBIX YKa3aHUH IO
HAWTYYIIUM BHJaM NPUPOAOOXPAHHOHN NEATENbHOCTHY, pazpaboTanHoM [ pynmoit skcnepToB
no BAT/BEP (SC BAT/BEP 2004).

Crnenyer OTMETUThb, YTO B HACTOSAIIEM BTOPOM BBITycke PyKOBOACTBa paccMaTpHBarOTCS
BBIOPOCHI TOJIBKO TOJUXJIOPUPOBAHHBIX AMOCH30-I-TUOKCUHOB M  IMOJUXJIOPUPOBAHHBIX
nuoen3odypanoB. B HeM He paccMaTpuBarOTCS HMCTOYHHUKH W BBIOPOCHI JIBYX JPYTHX
HenpenHamepeHHo oOpaszyembix CO3, mepeuncinennbix B [Ipunoxenun C CTOKroabMckon
KOHBEHIINH, @ IMEHHO - osmxjopupoBanHbix oudenmnon (I1XbB) u rekcaxmopbdenzona (I'Xb)
KaK MOOOYHBIX IPOTYKTOB.

Hacrosimee PykoBoacTBO pa3zpaboTaHo ¢ TeMm, YTOOBI, KaKk MHHHUMYM, OXBAaTHUThb BCE
KaTeropuy WCTOYHUKOB U Tporiecchl, nepeunciennbie B [lpunoxenun C, Yactax 11 u 111
CTOKronbMCKOM KOHBEHIIMHM, KOTOpble, KaK YCTaHOBJIEHO, TPUBOIAT K BBIOpocam
NXANIXAD. Ecoium B OyaymeMm Kakue-muOO JOMOJHHUTENbHBIE HWCTOYHUKU OyayT
UACHTU(QHUINPOBAHBl KaK 3HAYMMBbIE, OHH OYIYyT OTPaXCHbI B MOCIEAYIOIIUX pPEIaKIHsIX.
Hacrosimee PykoBOACTBO MOXKET HCIOJB30BATHCS B TEX CIIydasX, KOTJa HET JaHHBIX
M3MEPEHUil, WM KOT/Ia B CTPaHEe YK€ HMEIOTCS JaHHbIE U3MEPEHUH U (hPaKTOPHI SMUCCHHU.
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OcCHOBHBIMU TIeJISIMU PyKOBO/ICTBA SIBISIIOTCA:
e [loyHBI OXBaT, IPOCTOTA U3JI0KEHNS U IPUMEHEHNS;
e Jlornueckuil ¥ NparMaTUYECKUI NOAXOM K IIPEIMETY;

e [IpakTuyecku mpuMeHUMas U palMOHAIbHAS TPYNIHPOBKA M BBIACIICHHE KIaCCOB U
(hakTOpOB IMHCCUU;

e Bo03MOXHOCTH CO3JaHus MEXKXAYHAPOJHO COBMECTUMBIX PECCTPOB.
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2. HEJIM U OT'PAHUYEHUS
2.1 Hean

310 PYyKOBOJICTBO SIBISIETCS METOMOJIOTHEH, pa3padOTaHHOM ¢ TeM, YTOOBI TIOMOYb CTpaHaM,
pa3pabaThIBAIOIIMM CBOM PEeCTphl i oneHKH BeIOpocoB [TX/II/TIX/ID, a Takke 00aeTIUTh
JUTsl HUX TIPOIIECC COBEPIICHCTBOBAHMS M pacIIMpeHHs 3Tux peectpos. Llensio PykoBoncTsa
SBJIIETCS peIlaTh 3aJauyd COCTaBUTENEW peecTpa B CTpaHE B IUIaHE METOJOJIOTHH U
CTaIMHHOCTH Ppa3pabOTKHW peecTpa MyTeM TMPEAOCTABICHUS TNPUMEPOB H  KOHTPOJIS
napaMeTpoB Uil KJIACCU(PUKALMU HCTOUYHUKOB. PyKOBOACTBO Takke BBIAENSACT IyTH
nocryrienust [IXJJI/TIX/I® B okpyxaromryto cpeny. Hakowner, PykoBoacTtBo siBhsieTcs
JIOCTAaTOYHO OCHOBATEJIbHBIM JIOKYMEHTOM, YTOObI OXapaKTepHU30BaTh MOPSAIOK BETHMYUHbI
BBEIOPOCOB, a TAK)KE UX 00BEMBI TI0 CEKTOPaM B TIEJIOM.

B TO Bpems kak Jpyrue HMMeErOIMecs MEXKIyHapoIHble METOJOJIOTUH pa3paboTaHbl Ui
OIICHKH JICHCTBUS Ha OTAENbHbIE 00BEKTHI OKPY’KaIoLIe cpeabl, PYKOBOACTBO HalleleHO Ha
MPEIOCTaBIEHUE METOAOJIOTHH M COOTBETCTBYIOIIUX (AKTOPOB SMHUCCHUHU ISl BBIOPOCOB
NXOJ/TIXAD Bo Bce cpenbl (BO3AyX, BOJa, TOYBA, MPOAYKTHI M ocTaTkw). llenbro
PykoBoacTBa siBNsieTCA TPENOCTaBICHHUE TMPOCTOW M CTAaHAAPTHU30BAHHOM METOIUKHA U
COIMPOBOXMAMOMIEH ee 0a3bpl JaHHBIX JUIS pa3pa0OTKU COTOCTABUMBIX HAI[MOHAIBHBIX H
peruonanbueix peectpoB [IXJI/TIXJI®. B nHero Bkmouena pexomenpoBanHas HOHEIL
mporeAypa 1o  3(G(EKTHBHOMY COCTaBJICHHIO PEECTPOB HCTOYHHUKOB W BBIOPOCOB
NXAJ/TIXAD. Jlumbe comocTtaBUMbIe JaHHBIE N0 HCTOYHWKaM BbiOpocoB [TXIJI/TIXD
JAIOT SICHYIO TJI00aIbHYI0 KapTHHY MacIiTabOB BEIOPOCOB, UYTO CITIOCOOCTBYET OIPEICICHHIO
MPUOPUTETHBIX JIEHCTBUI MO KOHTPOJIO WJIM COKpalleHuto BbIOpocoB. Llenpto sToro
Mpolecca sIBJIIEeTCS COMOCTABUMOCTh IaHHBIX B MEXKyHAPOTHOM MaciiTade.

[Ipomecc cocTtaBneHHs peecTpoB TODKEH OBITH pecypcocOeperaromuM (T.e. HE 3aHUMATh
CIIMIIKOM MHOTO BPEMEHH) W JOCTaTOYHO TOYHBIM C T€M, YTOOBl HA/EKHO BBISBIATH
OCHOBHBIC MCTOYHUKH W OCHOBHBIC NMPOOENBI B JaHHBIX. PeecTprl ciemyer MmpencTaBisTh B
cranmapTHoil (opme. Jlns wmcnonp3oBaHus PyKOBOIACTBa ¥ COCTaBICHHUS peecTpa He
00513aTeTbHO TIPOBOANTE 3aMEPBI IMHUCCHIA.

Taxxe mpemnonaraercsi, 4To PyKOBOJICTBO MOXHO OyJIeT agantupoBaTh. ba3a MaHHBIX MO
(dakTopaM 3MHCCHM MOXET IepPecMaTPUBATLC M YIydIIaThCsl B PE3yJIbTaTe IOSBICHUS
HOBBIX JAHHBIX 00 SMHCCHUSAX WM O COBEPIICHCTBOBAHHUM TEXHOJIOTHHA. ODTO CKopee
JIEMOHCTpPALIMOHHAsl BEPCHUSl, & HE HCUEPNBIBAIOIIMN peecTp, W NpeAHA3HAYeH OH MJIs
YCIIENTHOTO BBISBIICHUS OOJBITMHCTBA 3HAYMMBIX HCTOYHUKOB BBIOPOCOB. MEBI IojIaraem, 4ro
OBICTPOTA M MPOCTOTA HCIIOIH30BaHUA PyKoBOACTBa 0oJiee BaXKHBI JJIS €T0 IOJIB30BATENCH,
yeM HegocTkuMast neiab 100%-0# TOUHOCTH JaHHBIX.

PykoBoacTBO BKITIOUAET:

° O PeKTUBHYIO METOMONOTHIO JIJIS BBISBICHUS COOTBETCTBYIONIUX IMPOMBINIICHHBIX U
HETMPOMBIIUICHHBIX TPOLIECCOB, B pe3yabTaTe KOTOPhIX oOpa3ytorcs BeiOpocs! [IX/I/] u
XD, nyis npeaBapuUTEeILHON WX OIICHKH M BBISBIICHUS HaHOOJIee 3HAYUMBIX.

o PyxoBogctBo mo cOopy wmH(pOpMammm 00 OmpeneNeHHBIX —Tpoleccax sl
pacnpeseNieHus I0 COOTBETCTBYIOIIMM KJIacCaM MPOIIECCOB, KOTOPBIC XapaKTePU3YIOTCS
OJIMHAKOBBIMH SMUCCHSIMH.

. [MonpoOHyr0O W JWHAMUYHYIO 0a3y JaHHBIX MO (aKTopaM 3MHCCHH, B KOTOPOM
COAEPKATCS yCTAHOBOYHBIE JAHHBIE, XapPAKTEPHBIC ISl PA3JIUYHBIX KJIAaCCOB MPOLECCOB.

o PyKOBOJACTBO 1O COCTaBJICHHIO pEecTpa MW MPEICTABICHHIO pPE3yJIbTaTOB C
HCIIOJIB30BAaHUECM KaK YCTAaHOBOYHBIX (I)aKTOPOB OMUCCHH, TaK H JIFOOBIX APYyrux
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JaHHBIX, CHCLII/I(bI/I‘-IHI)IX IJid CTpaHbl, IIPUYCM 06CCHC‘II/IB8.IOH_ICG COIMOCTaBUMOCTbh
HUTOI'OBBIX PEECTPOB. HpeHCTaBJICHI/IC JaHHBIX BBIABHUT MMCIOIIUCCS HpO6CJH>I B JaHHBIX
M BBIACIUT JHUAIla30HbI BMHCCHﬁ, AJIA KOTOPBIX HEAOCTHXKMMA TOYHAA KJIaCCI/I(bI/IKaLII/ISI.

PykxoBozacTBO pa3zpaboTaHO Ui MCMOJNB30BAaHHUS BO BCeX CTpaHaX. B Hero moryT BHOCUTbCA
cneuuuyUHbIe ISl CTpaHbl JaHHBIE C TEM, YTOOBI JIOTOJHUTH YCTAaHOBOYHBIE (DaKTOPHI
sMuUccHi. PaznuuHble cTpaHbl OyAyT MO-pa3HOMY HCCIIEIOBaTh OTpacid XO3SMCTBa B
3aBHCUMOCTH OT UMEIOIIUXCS PECYpCOB M MECTHOM 3HAUMMOCTH HCCIIEAYeMOI'0 MCTOYHUKA.
Bo3moxHo, korma-nmu6o B Oyaymem Obi1o OBl 1e1ecO00pa3HO MPOBECTH JIOTOIHUTEIBHYIO
paboTy 1Mo KOHKPETHBIM MCTOYHHKAM IO Mepe TOSBJICHUS HOBOW MH(POPMALIUU WA CPENICTB.
Hcnonp30BaHNe yCTaHOBOYHBIX (DAKTOPOB SMHUCCHU HapsilAy C JaHHBIMH H3MEpPEHHH Ha
MeCTax MOMOXET YTOYHHUTh M yCOBEPIICHCTBOBATh PYyKOBOJICTBO LISl MCITOJNB30BAHUS €T0O B
JIPYTUX CTpaHax.

[IpencraBnennsle B PykoBoacTBe pe3yibTaThl MOTYT CIIY>KUTh B KaUeCTBE OTIPABHOM TOUKU
npu onpeaeneHur  uctounukoB [IXJJI/TIX/®P, wumerommx ocoboe 3HaUYCHHE, W
YCTaHOBJICHUH MPUOPUTETHOCTH MCTOYHMKOB, HAa KOoTOpsle CTOpOHa AOIKHA OOpaTUTH
MEepBOOYEPETHOE BHUMAHHUE MJIsi TOro, YTOOBI BBIMOJHUTH oOOsi3arenbcTBa KonBenumu. B
PykoBoncTBe mpencTaBieHbl YHCIOBBIE PE3yJIbTaTbl W 3TH KOJWYECTBEHHBIE OLICGHKU
BbIOpOocoB [IXJI/I/TIX/I® MoryT OBITh MCIOJIB30BAHBI JJI OMPEACICHUS NMPUOPUTCTHOCTH.
Tako#l oTpaBHON TOYKOW MPH YCTAHOBIECHUH MPHUOPUTETHOCTH MOXKET OBITH COCTaBIICHHE
CIHUCKa TMOJKATeropuii, Kak 3T0 TokazaHo B Tabmune 1. B Tabnwme mnpexacraBneHo
paHKUpOBaHHWE WIECTH MOJKATETOPHH HALMOHAIBHOIO peecTpa BBIOPOCOB, HauuHas C
MOJIKATETOPHH, XapakTepusyromeiics HambosplMMu BblOpocamu (B Bo3ayx). B mpasoii
KOJIOHKE PAcCUUTAaHO OTHOIIEHUE YMHUCCUH MO Ka)XI0H MOJAKATErOpHH K OOIIUM SMHCCHUSIM B
BO3/yX, 3TO YHUCIO TaKXKe IMPEJCTAaBICHO B MPOLEHTOM BBIPAKEHUU OT OOIIMX AIMHUCCHUI B
BO3[yX B cTpaHe. Pe3ynbpTaTsl JaHHOrO NMpUMepa MOKAa3bIBAIOT, YTO B 3TOM CTpaHe UMeeTcs
OJMH KPYIHBIA MCTOYHHK (MojakaTeropust 6bl = mokapel Ha CBajJKax), KOTOPBIA SBISETCS
JTOMUHHUPYIOIIMM B peecTpe. BTopoil mo BenWYMHE HCTOYHWUK B JTAHHOM CTpaHEe — 3TO
CKUraHue OOJBHUYHBIX OTXOJOB. B cpaBHeHMM ¢ 3TMMHU IBYMsI MCTOYHHMKAMH BCE MPOYHE
WCTOYHUKMA HMEIOT MEHbllee 3HadeHwe. OTa HHPOpMalMsi, TONy4YeHHAs IOCPEICTBOM
npuMeHeHus: PykoBoacTBa, MOKET CIY>KUTh NIEPBBIM PYKOBOJACTBOM IMPH COCTABJICHUH IJIaHa
JEHCTBUI M IpU BBISBIEHUM M NPUMEHEHUM HAWIydluX umeromuxcs Mmeronos (BAT) u
HaWIy4yllluX BUAOB NPHUPOJOOXpaHHOU nesTenbHocTH (BEP) mist cHuxkeHus BBIOpOCOB H3
9THX IPHUOPUTETHBIX HCTOYHUKOB.

Tabmumna 1:  Omuccun [IXJI/TIX1D B Bo3myx no noakareropusim (MoE Jordan 2003)

Hoakateropus Bei0pocs! B Bo3ayx (r TI/rox) %
[Toxaps! Ha cBaIKax 49,5 77
Coxuranuve OOJBLHUYHEIX OTXOJIOB 8,77 14
UeTblpeXxTakTHBIE TPAHCIIOPTHEIE CPENICTBA 2,16 34
Ha STUJIMPOBAaHHOM TOILJIMBE
Crnyualinbie oxapsl (JoMa, IPeIpUsTHs) 0,922 1,4
CoKUraHue OCTaHKOB KUBOTHEIX 0,593 0,9
HekonTponupyemoe cixuranve ObITOBBIX 0,470 0,7
OTXO/10B
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2.2 OrpaHnyeHus

BonbImIMHCTBO M3 UMEIOMIMXCSI PEECTPOB COAEPKAT NaHHBIC, MONTyYEeHHBIE JIJISl IPOMBIIUICHHO
pasButhix ctpad. B o063ope (UNEP, 1999) BwisiBneHo 15 Takux peecTpoB, OJHAKO OHHU
COCTABJISUIUCh HE YHM(DUIUPOBAHO, a JaHHbIE HE OTHOCATCS K OJHOMY M ToMy ke rogy. C
TOTO BpEMEHHM B psijie JPYTUX CTPaH ObUIO OMyOJIMKOBaHO enie Heckolbko peectpoB (Fiedler,
2003 u cChUIKH, PUBEACHHBIE B paboTe).

B HEKOTOpBIX clay4asx OICHKH BBIOPOCOB OBUIM CHENaHbl TOJBKO IS OJHOTO THUIA
MPOIeCCOB (HANpPUMeEp, TOJNBKO I TPOMBIIUICHHBIX TPOLECCOB). B HEKOTOPHIX ObLIH
UCIIONIb30BaHbI 3HAYEHUsI (DAKTOPOB SMHUCCHH U3 JIUTEPATYPHBIX UCTOYHUKOB IS TOTIOTHEHUS
JaHHBIX HM3MEpEHHH, IMPOBEICHHBIX HAa MeCTax, HO (DaKTHYECKH BCE OHHM OMNHCBHIBAIOT
NPOLIECCHl U MIPUBOIAT (HaKTOPBI SMUCCHUH, MOJTYYECHHbIC B Pa3BUTHIX cTpaHax. CpaBHUTEIBHO
MaJio U3BECTHO O MPOIECccax M TEXHOJOTHAX, IPUMEHSIONIMXCS B MEHEE Pa3BUTHIX CTpaHaXx,
00 sMHCCHsIX W BbIOpocax u3 000py0BaHus, TPOU3BEICHHOTO HA MECTaX, TAKOTO KakK IeYH, a
TaKXke 0 CIeIM(PUIHBIX IS PETHOHOB CHIPHEBBIX pecypcax M HCXOIHBIX MaTepHaiax.

Peectp MokeT mpenocTaBUTh IEHHYIO WHGOPMAIUIO O TOPSIKE BEIWYHH BBHIOPOCOB B
KOKIyI0 U3 Cpel, a TakKe O MOCTYIUIEHHH B MPOAYKTHl M ocTaTku. OH MOXET JUlIb
XapaKTEepU30BaTh HMCTOYHHKUA BO3MOXKHOTO BIMSHHS, HO OH HE MOXET CIIYXUTh TOYHBIM
CIPaBOYHHUKOM O JICHCTBUU 3TUX BHIOPOCOB HA YEIIOBEKA MJIM SKOCUCTEMY, TTOCKOJIBKY CyAbh0a
X1 u [TX]1® 3HaunTeIHHO pa3indacTcs B 3aBUCHMOCTH OT HCTOYHHKA BEIOpOCA.

Peectpbl BHIOPOCOB MIIM 3MUCCHI COCTABIISUIMCH CTPAHAMHU B COOTBETCTBHH C TPEOOBAHMSIMHU
HaIlMOHAJBHBIX PErJaMEeHTOB WJIM MHBIX coryamieHuil. OnHako clieayeT OTMETHUTh, YTO ITH
peecTpbl MOTYT BKJIIOYaThb MH(OPMALMIO CKOpee BCIEACTBHE HEOOXOIMMOCTH, a HE IO
CrokronbMckoi KoHBeHIMH. [Ipumepamu SBISIOTCS IPYNNUPOBKU BHIOPOCOB, COCTABICHHBIE
B COOTBETCTBHHM C NPOMBIIUICHHBIMU TNpaBuiamMu wuid, Hampumep, mo SNAP/CORINAIR
(Selected Nomenclature for Air Pollution/ Core Inventory of Air Emissions — Otobpannas
HOMEHKJIaTypa MO 3arps3HeHuio Bo3nyxa / EBpomeiickas 0a3a maHHBIX MO aTMOC(HEPHBIM
smuccusiM) B cooTBeTcTBUM ¢ Opxycckum mporokosom 1o CO3  Espomneiickoii
sxoHommdeckoit komuccmn OOH mmm mo Komexcy NFR (Nomenclature for Reporting —
Howmenknarypa mist oTaeTHOCTH). PyKOBOACTBO HE CIIEAyeT 3THM TPYNITUPOBKAM BBIOPOCOB,
MOCKOJIBKY 3aJ]adyd MX COCTaBJICHUS OTIMYAIOTCA OT Iiesieii CTOKroJIbMCKON KOHBEHIIUH H
peecTpoB BBIOPOCOB, co37aBaeMbiM B coOTBeTCTBHMH ¢ KonBeHIueir. CTOKroibMcKas
KOHBEHLIUS  pacCMaTpuBaeT  BBIOPOCHI  OpPraHMYeCKMX  MOOOYHBIX  MPOJYKTOB U3
AQHTPOIOI€HHBIX HCTOYHUKOB, IIPUYEM pAaCCMaTPUBAET UX B MEXYHapOIHOM MacuTade.

[Iporiecc cocTaBieHNs pEECTPOB SBISIETCS CIOKHBIM M BOBJIEKAET MHOTHE 3aMHTEPECOBAHHBIE
cTopoHbl. st Toro uro6s! 001erYnTh 3aa4y Moib30BaHua PyKoBOACTBOM M AaTh CTpaHam
BO3MOXXHOCTb BBISIBUTH McTOUHUKH [IXJIJI/IIX/D, a Takxke co3maTh WX TMEPBBIE PEECTPHI
muokcuHoB U ¢ypanoB, FOHEII opranmzoBana y4deOHble ceMHUHaphl Ha CyOpernoHaIbHOM
yposHe. FOHEII take npenocraisieT npouyo HHGOPMAIHIO 10 BOIIPOCY U COTPYAHUYAET C
npyrumu opranmzanusiMu B pamkax ['D® (ITPOOH, IOHWUJIO, BcemupHsblii 6aHK), B TO
BpeMs Kak CTpaHbl BHEAPsAIOT cBoM HalroHanbHbIE IUIaHbI BBIIOJHEHUSI B COOTBETCTBUU CO
Crokronpmckoii  koneHmuerd o CO3. PykoBoiucTBO TpenHazHa4YeHO M OBICTPOTO
BBISIBJICHHS BaXHBIX UCTOYHMKOB [IXJIJI/TIXJI® u, Takum o0pa3oM, OHO TPEIOCTaBISICT
00IIyI0 KapTHUHY BBIOPOCOB, a TAKXKe MPOLECCOB M BHIOB JEATEILHOCTH, TPUBOIAIINX K HHUM.
B pesynabrare coctaBieHHbie peectpul [IXJII/TIXJ]I® momoryr crpaHaM B UX
HEMOCPEACTBEHHBIX  YCWJIMAX [0  BBISIBJICHUIO TNPUOPUTETOB  CpeAd  HCTOYHHMKOB
MXJ/TIXAD ans BHIMOTHEHUST MEP 10 CBEJACHUI0 K MUHUMYMY BbIOpocoB TTXIJI/TIX/ID.
Peectpbl BBIOPOCOB Takke MOMOTYT OICHUTHh OTHOCHUTEIBHYIO 3HAYMMOCTH JWOKCHHOB H
(ypaHOB B HAIMOHAJILHOM IIJIaHe JEHCTBHUM JIsI KXKI0M CTPaHBI.
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Xots Oonblnasi 4acTh W3MEPEHHN KOHIEHTpPAIMH TIPOBEJCHA B Pa3BUTBHIX CTpaHax, a
MOCJETHIE JIaHHBIE OTHOCATCS K COBPEMEHHBIM IIPOLECCaM M TEXHOJOTHSIM, (haKToOpsI
SMUCCHH, IPEACTaBICHHbIE B HACTOALIEM PyKOBOJCTBE, YYHUTHIBAIOT YCIIOBUSI MEHeEe
CIIOKHBIX M XYX€ KOHTPOJHPYEMBIX TIPOLECCOB, CTapbIX WIH 0ojJee MPUMUTHBHBIX
TEeXHOJOTHH 1 Jip. [Ipu SKCTpanosAIK pe3yNbTaToB C IEbI0 "co3manus” (pakTopoB SMUCCUN
JUTSl TIPEANpUsATHH, MPOIECCOB W BUAOB JIEATENBHOCTH C IUIOXMM KOHTPOJIEM HWJIM €ro
OTCYTCTBHEM YyuHTbIBajics omnblT crpaH OJCP Ha HavyanmpHOM JTane HW3MEPEHHH
X A/TIXAD. 3tu kinaccsl (akTOpoOB SMUCCUU — OOBIYHO Kiace |1 wim kiacc 2 B mpezaenax
KaXI0M W3 NOJAKaTeropuidi — MOryT ObITb NPUMEHMMBIMHU JJIi OLEHKH BBIOPOCOB U3
HEOOJIBIINX U MPOCTHIX NMPEANPUATHI B pa3BUBAIOIINXCA CTpaHaxX. Pe3yabTaThl COBMECTHOTO
npoekta FOHEII/GTZ/PCD mo otbopy npo6 u ananuzy B Taunanjae TmoOKa3ajid, 4YTO
COBPEMEHHBIC TEXHOJOTMH CYIIECTBYIOT M B pa3BUBAIOIIMXCA CTpPaHaX M, CJIEIOBATENbHO,
MOTYT IPUMEHATHCS HU3KkKe 3HaueHus paxkropos smuccuu (UNEP, 2001).

Hecmotpst Ha To, uTo B PyKOoBOACTBE MpENCTaBICHO MHOXKECTBO KATETOPUH HCTOYHHKOB
MX/TIXA®D, MoryT ObITh BBIABIECHBI APYTHE MPOLECCHl UM BUABI JESITEIbHOCTH, KOTOPbIE
MOJO3pUTENbHBl B OTHOIIEHWH BbIOpocoB [IX/IJI/IIX/I® wmiam B KOTOPBIX OMpE/eNICHBI
enuanYHbIe ciydan BeiOpocoB ITXIJI/TIX®. Odenp yacTo mo0OHBIE BUIIBI JIEATEIBHOCTH
NOANaNaloT TMOJ OXHY U3 TMEepedYHCICHHBIX moakaTeropuii. Hampumep, cxuranue
aBTOMOOMJIBHBIX TMOKPBIIIEK B MEPBOM MPHUOIMKEHUH MOXET ObITh OTHECEHO K KaTeropuu
OTKPBITOTO CKUTAHUSI OTXOAOB, WJIM 3TOT CIIy4all pacCMOTpPEH, KaK ecily Obl Cropei JIOM.
VYdauThIBask 4acTOTY BO3ZHHUKHOBEHUS ITOJ0OHOTO CIIy4allHOTO COKUTAHUS TI0 CPaBHEHHIO C
KOJIMYECTBAMH OTXOJI0B, CXKHUTA€MBIMH OTKPBITO, 0O0mue BBIOPOCHI B 3TOH KaTeropuu
OTKPBITOTO CKUTaHHSI MOTYT HE U3MEHUTHCS.

2.3 JanbHeimas nHGoOpMaLus

Hacrosimee PykoBoAcTBO mpegHasHaueHO Uil MOATOTOBKM peecTpa BBIOPOCOB  TI0
MOJMXJIOPUPOBAHHBIM  auOeH3o-m-auokcuHamM  (IIXJIJI) w  monuxJiopupoBaHHBIM
nuoenzodypanam (ITXJ[D), kak 3T0 TpeOyeTcs B cooTBeTCTBUU ¢ noAmnaparpadom (a) CtaTsu
5 CTOKronpMCKON KOHBEHIIMH O CTOMKHUX OpraHWYeCcKUX 3arps3HuTensx. OHa 0XBaThIBaeT BCe
cpensl, yepe3 kotopblie mocrymaroT [IXJI/TIX]ID (Bo3ayx, Boja, MOYBa, NPOIYKTHI,
OCTaTKH) B pe3yJbTaTe XO3SHCTBEHHOW JESITEIbHOCTU B MPOMBIIIICHHOCTH U B OBITY 4epe3
BBISIBIICHHE HMCTOYHHUKOB M KOJIMYECTBEHHYIO OIIEHKY BBIOPOCOB ISl JABYX KJIacCOB
HenpenHamepeHHo npom3BoauMbix CO3. Jlpyrue KOHBEHIHMH B OTHOLICHWH XHMHYECKUX
BEIIECTB, KaK MPABHJIO, OXBATHIBAIOT OOJBIIEEe KOJMYECTBO XMMUYECKUX BEHIECTB, HO OHH
OrpaHMYEeHBI 0 chepe peryIupoBaHHs, PaCCMaTPUBAIOT JIUIIb OJHY CPeay, Yepe3 KOTOpYIo
MOCTYTIAeT BEIIECTBO, WJIM HAIleJIeHbl Ha OTACIbHBIC OTPACId MPOMBIIUICHHOCTH. MHOTO
MHPOPMALIMU U SKCIEPTHBIX OICHOK MOXKHO MOYEPIHYTh M3 JOKYMEHTAIIMA B OTHOIICHHH
METOOJIOTUH, TPUMEHSIEMOHN JIPYTHMHU OpPTraHU3aIMsAMH, XOTS 3T JOKYMEHTHI Pa3IMYHBI IO
CcBOeMy oxBaTy U Temaruke. K HUM MoOXHO Takxke oOpatuTbcs npu Oojee aeTalbHOU
npopaboTKe Bompoca M MNpUMEHEeHHMM B paMkax PykoBojicTtBa. Hekotopble mnpumepsl
r7100aJIbHBIX, PETUOHAIBHBIX WM HAllMOHAIBbHBIX MEPONPHUITUN NPUBEAEHBI HUXKE BMECTE C
yKa3aHHEM COOTBETCTBYIOLIMX aJIpecOB B MEXIyHapoaHo! cetu MHTepHeT.

e  Opxycckuii mpoTtokoi EBpormeiickoit axonomuueckoit komuccnn (EQK) OOH 1o
CTOWKNM xumMHudeckuM 3arpsizautessiM (1998) B coorBercTBuM ¢ Konsennueit ESK
OOH 1o mmpoxoMacmTabHOMY TpaHCTPAaHUYHOMY 3arpsi3HeHHIo Bo3ayxa 1979 roga
(LRTAP): ota KonBeHius siBisieTcsi KOHBEHIIMEH TI0 60ph0Oe ¢ 3arps3HEeHUEM BO3/yXa.
IMoarorosneno PykoBoactBo no yuety smuccuii EMEP/CORINAIR kak pykoBOJCTBO
10 METO/I0JIOTUSIM COCTABJICHUS PEECTPOB aTMOC(EPHBIX IMUCCHIA.
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Anpec [Iporokomna: http://www.unece.org/env/Irtap/pops_h1.htm
Anpec EMEP: http://www.EMEP.int
Anpec PykoBozctsa: http://reports.eea.eu.int/EMEPCORINAIR3/en

e ['apMOHM3MpPOBaHHas KOJIMYECTBEHHAs OLIEHKA U IIPOLEAYPbl OTYETHOCTH IS
omacHbix BenlectB (HARP-HAZ): TlpeacraBnenue oT4€THOCTH TIO KOJIMYECTBEHHON
OLIEHKE OMACHBIX BEILECTB Ha MATOH KoHpepeHuuu no CeBepHoMy Mopio B beprene
(2002 rox) 6610 ocHOBaHO Ha Mojenn HARP-HAZ. I"apMonusupoBanHas
KOJIMYECTBEHHAsI OLIEHKA M MPOLEeIyphl OTUETHOCTH AJis onacHbIX Bemects (HARP-
HAZ) 6putn pazpaboransl HopBerueir COBMECTHO ¢ APYTUMH TOCYJapCTBAMU
CeBepHOro MOpsI € ENIBIO MOTyYeHHS 0oJiee MPO3pavyHOn, HAJICHKHON U COMTOCTABUMOI
OTYETHOCTH O JTOCTW)KEHHIO LENEH, ONPEIETIEHHBIX B OTHOIIEHNN OMACHBIX BELIECTB.
HARP-HAZ BxirouaeT oTaenbHbIN PyKOBOIAIINI JOKYMEHT 110 KOJIMYSCTBECHHON
OIIEHKE M OTYETHOCTH 10 BEIOPOCAM/IMUCCHUAIM/yTEIKaM JUOKCHHOB, Pa3MEIICHHBIH
Ha:

Anpec: http://www.sft.no/english/harphaz/

e Peructpsl BeIOpocoB u niepenoca 3arpsizauteneid (PBII3): Ouu 6yayT co3nansl B
COOTBETCTBHUH C PEKOMEHIAIMSIMHU, coaepkamumucs B ['mase 19 [loBectke nus Ha 21-
i Bek, npunsaToit Ha Kondepenmu OOH no oxpaHe okpy»karomiei cpeasl 1
pasButuio. [IpaBuTeILCTBA U COOTBETCTBYIOIINE MEXTyHAPOIHBIC OpTraHU3aIIH B
COTPYAHUYECTBE C MIPOMBIIIJIEHHOCTBIO JOJIKHBI (IOMUMO IIPOYEro)
"'COBEPILICHCTBOBAThH 0a3bl JaHHBIX U MH()OPMALIMOHHBIE CUCTEMBI IO TOKCUYHBIM
XUMHUYECKUM BELIECTBAM, TAKUE KaK IIPOrpaMMBbl peecTpoB aMuccuil...". Ha
yKa3aHHOM HUKE caiiTe COAep KUTCs LIeHHast ”HPOpPMAaLUs 0 TOKCUYHBIM
XUMHUYECKUM BeLeCTBaM, HallpUMep NPOrpaMMbl PEECTPOB IMUCCHM, U TAKXKE
MIpEeJICTaBJICHbl CChUIKM Ha Apyrue MHTepHeT-caiiThl, coaepsxamue gqanusie no PBII3.
Anpec napopmaimontnoro rnenrpa: http://www.chem.unep.ch/prtr/Default.htm

o Jlupextuna [PPC — KoMmiekcHoe mpeaoTBpalieHle 3arpsi3HeHns U KOHTPOJIb
EBponeiickoro Coroza: I1a qupeKkTuBa KacaeTcsl CBEACHUS K MUHUMYMY 3arpsi3HEHU,
MOCTYTIAIOIIETO U3 Pa3INYHBIX HCTOYHUKOB 10 BceMy EBpornelickomy Coro3y. Bee
yCTaHOBKH, niepeunciieHHbie B [Ipunoxennn k J{upekTuse, 1OKHBI UMETh
paspeiuerue Biacreit B ctpaHax EC. Otu Pazperenus 10KHBI OCHOBBIBATHCS Ha
KOHLENIMH Hamnyqmux uMeroruxca Meto1oB (BAT). Takke Obu10 pemieHo, uTo
JUIaM, ONPEIEIISIONIUM OJUTHKY, a TaK)Ke 0OIIECTBEHHOCTH, B IIMPOKOM
MOHMMAaHHWH 3TOTO CJIOBa, HeoOXoauMa Ooee moapooHas uadopmanus o IPPC. B
COOTBETCTBUH ¢ JlMpeKTrBO# nomkeH ObITh co3an EBpomnelickuii peructp
sarpsizastonmx smuccuii (EPER) mis uadopmupoBanmst 06 o0beMax 3arps3HEHUs,
OTBETCTBEHHOCTH 32 KOTOPBIE HECYT Pa3IMYHbIC yCTAHOBKU.

Anpec Jlupextussl IPPC: http://europa.eu.int/comm/environment/ippc/
Anpec nokymentoB BAT: http://eippcb.jrc.es/
Anpec EPER: http:// europa.eu.int/comm/environment/ippc/eper/index.htm

o Komuccus OSPAR (Ocno-Ilapux) mo oxpane Mmopckoi cpenbl: Komuccust
pa3paboTaet mporpaMMBbl M MEPHI 110 BBISIBICHUIO, OTIPE/ICIICHUIO TIPUOPUTETOB,
MOHHUTOPHHTY ¥ KOHTPOJIIO (T.€. IPEAOTBPAIICHUIO H/UIH COKPAIICHUIO H/HJITH
JMKBUIAIMH ) SMUCCHI, BBIOPOCOB ¥ MOTEPh OMACHBIX BEIIECTB, KOTOPHIE TOCTUTAIOT
W MOTYT IOCTHYb MOPCKOH cpenibl CeBepHOI ATIaHTHKH.

Anpec: http://www.ospar.org/eng/html/welcome.html

o Kommuccus no oxpane banruiickoro mopst (Xenbcunckast komuccusi — XEJIKOM):
JesaTenpHOCTh 3TOM KOMUCCHH 3aKI0YAETCs B OXpaHE MOPCKON cpeapl banTuiickoro
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MOps OT BCEX UCTOYHHKOB 3arpsA3HECHUS 4€PE3 MCIKITPABUTCIILCTBEHHOC
COTPYIHUYECTBO CTPAH y4aCTHULI.
Anpec: http://www.helcom.fi/helcom.html

e HammoHanbHbIi peecTp 3arps3sHeHnit ABcTpanuu: ABcTpanus pa3zpadorana 6azy
JAHHBIX, I71€ SMUCCHH OLIEHUBAIOTCA ISl IPOMBILIUICHHBIX MPEINPUATHH U IS
T dy3HBIX ICTOYHUKOB IO BCEH CTpaHe.
Anpec: http://www.npi.gov.au/

ITo peectpam IIXIJYIIXIP wunHbopmManuio MOXKHO HAWTH B psie MEKAyHAPOIHBIX
nybnukanuii (Hanpumep, Fiedler, 2003), B otuere Ilognporpammer FOHEII mo xumuueckum
BemectBaM (1999) m Ha BeO-CTpaHWIIAX pETHMOHANBHBIX OpraHu3allui, TaKWX Kak
Espomnetickoit komuccuu (EC — http://europa.eu.int/comm./environment/dioxin/), Komuccun
o 3xoHoMuueckomy corpyauuyectsy (CEC — http://www.cec.org’home/) 1 Ha HEKOTOPBIX
MIPaBUTEIBCTBEHHBIX CAWTax Psiia CTpaH U OPraHU3aLUN.

FOHEII Gespanv 2005 2.



14 PykoBoactso mo TIXJIJI/TIXID 2005 .

3. ObPA3OBAHME U BbBIBPOCHI IIX/IJI U IIX/1P
3.1 OopazoBanme IIX/I/TIXD

NXOJ/TIX1® nHenpennaMmepeHHO 00pa3yloTCsi TpPU  ONPEJCICHHBIX MPOU3BOJCTBEHHBIX
mporeccax M BHJIAX JEATENbHOCTH, TakuX, Kak mnepeuncieHHsie B [lpunoxennn C
CrokronpMckoil KoHBeHIMH. [loMuMO TOro, 4To OHH (OPMHUPYIOTCA Kak MOOOYHBIE
NPOAYKTH, HENPEIHAMEPEHHO TOJY4YEeHHBIE TIPM  TPOU3BOJACTBE WM  yJAJCHUH,
MXA/IIXAD moryT momajath B IMPOLECCH C 3arps3HEHHBIM ChIpbeM. CIienoBaTeibHO,
MNXAJ/TIX 1D MoxHO BeTpeTHTh Aaxke Tam, rae [IXJI/TIX/ID B kKoHKpeTHOM mporiecce He
obpasyrotcs. [Tyt obpazoBanus [TX/JI/TIX®P mMokHO MOApa3neiavTh HAa JBE OOJIBIIHE
Kareropuu: (a) oOpa3zoBaHHe MPU TepPMUYECKUX mporeccax u (0) oOpa3oBaHue B mpoleccax
MPOMBINIJIEHHOTO XHMHUYEecKOro mpou3BojicTBa (Oomnee aeramsHo cM. SC BAT/BEP 2004,
UNEP 2003a, NATO/CCMS 1992a, Hutzinger and Fiedler 1988).

(a) O6pazoBanne [IXJIJI/TTXAD npu TepMHYECKHX TTPOLIECCAX

NXOJ/TIXID obpa3yroTcsi B CIEQOBBIX KOJIMYECTBAX MpPH TIpolleccax CropaHus B
NPUCYTCTBUM YTIIEPOIa, KHCIOPO/a, BOJAOPOAA M XJopa B auana3oHe temmeparyp ot 200°C
10 650°C. O0Opa3zoBaHKe IPOMCXOIMT B COOTBETCTBHHU C JIBYMsI OCHOBHBIMU MEXAHU3MAMM:

1. Tak wnazpiBaemblii cuaTe3 de novo, mpu kotopoMm I[IXJJI/TIXIAD obpasyrorcs u3s
HEIKCTparupyembix yriaepoanbix (C) CTpyKTyp, OCHOBA KOTOPBIX OTJIMYHA OT KOHEUHOTO
npoaykra (IIXJJ/IIXAD); u

2. OOpa3zoBaHHE TMPOMEKYTOYHOTO NPOAYKTa/pEakii depe3 apwuibHbIE CTPYKTYDHI,
MOJIYYUBIIUCCA 160 IpHu HCIIOJTHOM apOMAaTHUYCCKOM OKHUCJICHHUH, 160 IMpHU OUKJIN3allu1
YTIIEBOIOPOAHBIX (hParMeHTOB.

Mexanusm, cBs3aHHbll ¢ cuHTe3oM  [IXJJI/TIX/I®, Moxker OBITh TOMOTEHHBIM (BCE
MOJICKYJIbl PEarupyroT B Ta30Boi (paze MO0 BCe MOJIEKYIbI pearupyroT B TBEpIOi (ase) min
TeTEPOTEHHBIM  (peakIMH TPOUCXOMAT MEXKIY MOJIEKyJlaMH B Ta30Boi (aze w
MOBEPXHOCTSMHU ).

MNXAJ/TIX® wmoryt Takke pa3pymaThCsi B YCIOBUSAX COKHTAHUS TPH JIOCTATOYHBIX
TEMIIEpaTypax M JIOCTaTOYHOM BpPEMEHHM YyJAEp)KaHWsS M CMEIIMBAHHWA B 30HE TOpPEHUS.
OnTumanpHasi OpPaKTHKa CHKWTAHWS OCHOBBIBAETCS Ha MNpuHOMNE Hamuuua «3-x T» -
TeMIIepaTypbl, TypOYyJIEHTHOCTH W BpeMeHH yaepkaHus (time of residence). HeoOxommmo
pe3Koe TeMIEepaTypHOE OXJAXKACHHWE TIIOCJIE 30Hbl COKMTaHUs MJisi TPEeAOTBPAILCHUS
roBTopHOTO 00pazoanus IIXJI/TIX/ID B 30He, CIEAYIOMICH 3a 30HOW CKUTAHUS.

[lepemennblie, KOTOpbIe, KaK HM3BECTHO, cHoOcoOCTBYIOT oOpazoBanuto [IXJ/TIX/ID mpu
TepMHuUecKkux mporeccax, BkmouatoT (SC BAT/BEP 2004):

Texnomorus: O6pazoanue [IXA/IIX/IP MokeT NPOUCXOMUTH JUOO TPH HETOJTHOM
Cropanud, JuOO TPHU ITUIOXOM YMPaBICHUH KaMmepamH, CISAYIOUMMH 3a
KaMepol CropaHus, M YyCTPOWCTBAMH KOHTPOJISl 3arpsi3HEHUS BO3AyXa.
TexHOIOTHUN CKUTaHUSI BAPHUPYIOT OT OYEHb MPOCTHIX U OYEHB TUIOXUX, TAKUX
KaKk  OTKPBITO€ CXKUTaHWE, JO OYEeHb CIOXKHBIX H  3HAYUTEIHHO
YCOBEPIICHCTBOBAHHBIX, TaKWX KaK CXXUTaHWE TPU  HCIIOJIb30BaHUN
HaWTYYIIAX UMCIOIUXCS METOJIOB;

Temneparypa: OoOpazoBanue [IXJJI/IIXJIA® B 30He mocie KaMmepbl CXHUTAaHUS WIA B
YCTPOMCTBAaX KOHTPOJISI 3arpsi3HEHMs BO3JyXa OOHapy>KHUBAJlOCh B JUala3oHe
ot 200°C o 650 °C; Hauboiee aKTUBHBIM MPOLECC 0OPa30BaHMs CUNUTAETCS B
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auamnasone ot 200°C 1o 450 °C, u 10CTHraeT MaKCMMAIIbHBIX [TOKA3aTelIeh IpH
300 °C;

MeTammis: U3BecTHO, YTO Mefb, Kelle30, [IMHK, ATFOMUHHM, XpOM U MapraHell SBISIOTCS
karanu3atopamu oopazosanus [IXJJI/TIXD;

Cepa u a30T: XHMHYECKHE BEIECTBA, COAEPKAIUE CEpy WIM a30T, WHTHOUPYIOT
obpazoBanme [IXJIJI/IIX]ID, HO MOTYT CIYXHUTh WCTOYHMKOM HWHBIX
MOOOYHBIX TPOAYKTOB;

Xitop: XJI0p MOKEH NPHCYTCTBOBAaTH B OpPraHUYECKOW, HEOPraHWMYECKOW WIIH
aneMeHTapHoi popme. OcOOEHHO 3HAYMMBIM MOXKET OBITh €r0 NMPHUCYTCTBUE B
JIETY4eH 30J1e WK B dJIeMeHTapHOU (hopMe B Ta30BOH (ase.

HccnenoBanus MoKasaiu, 4TO TAK)KE BAXKHBI U APYTHE NEPEMEHHbIC U COYETAHUE Pa3TMYHBIX
ycnosuid. [lannsie Gullett u np. (2003), momydeHHbIE MPU MPOBEACHUN KCIIEPUMEHTOB I10
CKUTAHUIO OTXOJOB B OTCYTCTBHM KOHTPOJA, TOKa3ajdd, dYTO 00BeM 00pa3oBaHUs
NXAJ/TIXD He 3aBUCUT OT OJHOTO mokaszarens. Beicokue xonnentpanuu [TXJI/TIX1D
Obutn  OOHApy)XeHBI TIPU OTKPBITOM CKHTAaHUU “‘HOPMAIBHBIX® OBITOBBIX OTXOIOB.
KonuenTparyu Bo3pactany, KOTAa-1mi00 yBeTUINBAIOCH COIEpPKaHUe XJIopa (He3aBUCUMO OT
€ro MPHUPOJbl — OPTAaHWUYECKUI WM HEOPTaHMYECKHil), JIMOO BO3pacTana BIaKHOCTH, JTHOO
pociia Harpy3Ka, JI0O MPUCYTCTBOBAIN METAJLIbI-KaTaIH3aTOPHI.

(0) o6pazosanue [IX/I/TIX/ID B mporeccax MpOMBIIIIEHHOTO XUMHUYECKOTO MTPOU3BOICTBA

Kak u B ciay4asx TepMHYECKHX MPOLECCOB, HEOOXOANMO MPUCYTCTBUE yIiepoja, BOJOpO/a,
KHCIIOpoJia U XJopa. B mporeccax xumudeckoro npousBojicta oopazosanuto [TXJI/TTX /1D
CMOCOOCTBYEeT HAJIMYME OJHOTO WJIM HECKONbKMX M3 HIKECIHeIyIOIuX YCIOBHH
(NATO/CCMS 1992 b, Hutzinger and Fiedler 1988):

e TloBbimennsie Temneparypsl (> 150 °C);

e [llenounsie ycnoBus (0cOOEHHO MPH OYHCTKE);

e Meramnyeckuil KaTaauzarop;

¢ Vawprpaduoneroroe (YD) obnydenue, 1160 0Opa3yronime paankaibl BelecTBa.
[Tpr mpou3BOACTBE XJIOPCOACPKALIMX XUMHUYECKUX BELIECTB CIEYIOLIME MPOIECcChl ObLIM
uaentuuuupoBansl kak ucrouHukd I[IXIJ] u [IXJA®P. Onu npuBomsaTcs B HOpsIKe
cHIKeHus BepositHocTr obpazosanus [IXJI/TTX/D. 310 — npou3BoACTBO:

e  XJIOpUPOBaHHBIX ()EHOIOB U UX NPOU3BOJHBIX,

e  XJIOpHUPOBaHHBIX APOMATUUYECKUX BEIIECTB U UX MPOU3BOIHBIX,

e  XJIOpHUPOBaHHBIX AIM(PATHYECKUX XUMHUECKUX BEILECTB,

e  XJIOpUPOBaHHBIX KaTATU3aTOPOB M HEOPTAaHMUECKUX XUMUYECKUX BEIIECTB.

MNXAJ/TIXID sBASIOTCS CTOMKMME B OKPYXKAIOIICH Cpefie M MOTYT TepeMeaTbCs MEKIY
cpenaMu (HampuMep, BBIMAJCHHE W3 BO3JyXa Ha IOBEPXHOCTH WM PACTUTEIBHOCTD,
notpebiieHre MUINK/KOpMa WM TOYBBI JIIOABMU MM KUBOTHBIMH, 3PO3Hs 3arps3HEHHBIX
YaCTHUI[ M3 TOYBHI B IMOBEPXHOCTHBIE BOIBL, W T.1.). [10m0OHBIA TEpeHOC MOXKET UIparthb
3HAYUMYIO POJIb IIPY BO3ACUCTBUN HA YEJIOBEKA UIIN OKPY’Karolyo cpeay. OnHako, B JaHHOM
PykoBomcTBe XapakTepu3yIOTCS ¥ KOJHMYSCTBEHHO ONPEACISIIOTCS 00pa3oBaHHE WM
BeIOpochl [IXJII/TIX® TompKO y HCTOYHWKA. PYKOBOICTBO Takke BKIIIOYAET TOJIBKO
NXAJ/TIXAD, u He oxBaThIBaeT ABa APYTUX HempeaHamepeHHo mpousBoauMbix CO3 u3
[Tpunoxenuns C — monuxyiopupoBaHHble OMEHNITBI 1 TeKCaXJIOPOEH30IT.

B PykoBomctBe paccmorpensl mpsimble BbiOpockl TIXJIJI/TIXJ® ot wucrouHuka,
pAacIIoNIOKEHHOTO B TIpeiesiaX HalMOHAIBHOW TEPPUTOPUH CTPAHBI, B CIEAYIONINE TSATh CPel
u/vu otaenos (Puc.1):
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. Bozmyx;

. Bona (mpecHas, okeanwueckas W 3CTyapuiiHas; C TMOCIEAYIOIIUM IOCTYIUICHHEM B
OTJIOKEHUS);

. ITouna;

. Otxonpl (BKJIIOYAas HEKOTOPBIC BUIBI JKHUJKHX OTXOIOB, WJIOB W TBEPABIX OTXOJIOB, C
KOTOPBIMH OOpPAaIIaroTCs, KaK C OTXOJaMH, U KOTOPBIE yAAIAIOT B KaueCTBE TaKOBBIX,
WU KOTOPBIE MOYKHO PEIIUPKYIUPOBATH);

° [IpoayxTsl (Takue Kak CMECH XUMHUYECKUX COCTUHEHHH WM MOTPEOUTEIHCKUE TOBAPHI,

Hampumep, Oymara, TeKCTUIIb U JIp.).

MecTHbIE pecypchl

I
I
NmMmopTrpyemble MaTepHaIbl ) Cripne " :
[
I
: I Boznyx
I
I
! IIpouecc :
: COKUTaHus/ R [
i [
: MPOU3BOACTBA | BblﬁpOCLl Bona
I |
1 : >
, = I IHepenoc
- | H
Hmmnopr —+—> TIpoayKT > | P ITousa
DKCHopT : I
I l :
: [Ipumenenue N [
I i [ OcTtatok
| I
. I
I 1
I Y nanenue > ;
| A I Ortnensl/cpens
| I
D -
Pucynok 1:  “WKuzuennsiit muxn’ [TXJI/TIX 1D

Degpany 2005 2.

CepbIM IIBETOM IIOKa3aHbl OTACIBI/CPENbl, KOTOPBIE MOTYT COJICPKATh
INXAJ/TIXAD u A0mKHBI OBITh KOJHMUYECTBEHHO OXapaKTePH30BAHBI B
peectpe [IXJ/TIX]ID;

PaMku, BBIACICHHBIE >KUPHBIMU JIMHUSIMH, TIOKa3bIBAIOT CTaJUH, HA
KOTOPBIX BO3MOXKHO oOpazoBanue [TXJ/TIX/D;

[TyHKTUpHAsT JIMHUS TOKA3bIBaeT OXBAT peEecTpa, B Mpelesax KOTOPOro
OyayT coOupaThCs TaHHBIE;

[Tpumeuanue: BropuuHble HCTOUHMKH-XPAHWIUILA HE OTPaXKEHbl Ha
PHUCYHKE, HO MOTYT OBITh BKIIIOUEHBI B Cpely “TiouBa’.
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B nmpunnune, BEIOPOCH M3 NMPUBEICHHBIX UCTOYHUKOB B JIOOBIE W3 MPUHUMAIOIINX OT/EIIOB
WM cpel MOTyT TipuBecTH K oOpazoannio xpanwmmn] [IXJJI/TIX®. CunbpHo3arps3HeHHbIE
YYaCTKM-XpaHWJIMIA,  MOTEHUUAIbHO  SBISIOIIMECS  BTOPHUYHBIMH  HCTOYHHUKAMH,
paccMmarpuBaroTcs kKak otaenbHas kateropus (Kareropus 10 — [Nopsiane Toukn).

PykoBoncTBO paccmaTpuBaeT, Kak MHHHMYM, BC€ HCTOYHMKH M BHUJBI JAEATEIHHOCTH,
nepeuncinennsie B Yactu Il [lpunoxxenuss C, B COOTBETCTBHH C KOTOPBIM TpeOyeTcs
MpUMEHEeHNEe Hauimydmmx umerommxcs merofoB (HUM) manst cHukeHHst BBIOPOCOB HOBBIX
UCTOYHUKOB M HCTOYHUKOB, mepeuucieHHbix B Yactu III storo xe mnpuiioxeHus.
PykxoBozacTBO paccmaTpuBaeT OoJIbIIee YUCIO UCTOUHUKOB, YEM TO, KOTOPOE MEPEUHCICHO B
Yactu I Ipunoxenus C.

Briopocs! [TXJ] u [TX® nmocTynaioT U3 4eThIpeX TUIIOB UCTOYHUKOB. TPH U3 HUX CBSI3aHBI
C MpOLIECCaMU:

° [Iporecchl  TPOM3BOACTBA XUMHYECKOW TMPOJYKIMH, HANpPUMEp, TPOHU3BOJCTBO
XJIODUPOBAHHBIX  (DEHOJIOB M  OKCHUXJIOPUPOBAHHWE  CMECIIAHHOTO  CHIPbS  JUIA
MIPOM3BOJICTBA HEKOTOPBIX XJIOPHUPOBAHHBIX PACTBOPUTEIICH, a TaKkKe MPOU3BOJCTBO
IEJUTIOJIO3bl M Oymard, UCIONb3Ysl O3JCMEHTApHBIA XJIOp Ul  XMMHYECKOTO
0TOEINBAHMSL.

. TepMuyeckue mnpoueccbl M IPOLECChl CXKUTAHUS, BKJIKOYAs CXKUIAHUE OTXOJOB,
C)KUTaHUE TBEPJIOTO U JKUAKOTO TOIUIMBA M TEPMUUECKYI0 00pabOTKy METaIOB.

o buorenHble mporecchl, B KOTOPHIX M3 MEPBUYHOIO MaTepuaya MOTYT 00pa3oBaThCs
XAI/IIX D, nHanpumep, NeHTaXJI0pPEHOII.

quBepTBIfI THUII UHICTOYHUKOB — HCTOYHHKHU, 06p330BaBIHI/ICC$[ B [MIPpOLIJIOM:

o VcTouHnKH-XpaHWINIIa, TaKMe Kak 3a0pOIlEHHbIE CBAJKH 3arpsS3HEHHBIX OTXOJOB, a
TaK)K€ TOYBBI W OTJOXKEHHs, B KOTOPBIX B TEUEHHE MPOJOIKUTEILHOTO MEepHoaa
akkymynpoanucs [IX I/ TIX]D.

CBelleHue K MUHUMYMY HJTH JIMKBUAANUs oOpa3oBaHus u BeIOpocoB [TXIJI/TIX 1D seisrorcs
TpeOoBaHMsIMH B cooTBeTcTBHUM cO CrTokroibMmckoi koHBeHuuedn o CO3. s
JOCTHUKEHHST ATOW I1enu TpeOyeTcsl MPEeNNpHHATh WIM PacHpoCTPaHUTh BHEIPEHHE
Hamnydmux umerommxcsi MetoqioB (Best Available Techniques - BAT) u namnyummx
BUJIOB TpHUpoJooXpaHHOM pedrenbHocTu (Best Environmental Practice - BEP).
OxcneptHas rpynmna no BAT u BEP npenoctaBUT pyKOBOACTBO M METOAMYECKUE
MaTepuanbl. MToroBoe pyKOBOACTBO M METOAMYECKHE MaTepuanbl OyAyT HpPUHSATHI
Kondepennueii cTopoH.

3.2 IIpsambie BoiOpocsl IIXT/I/TTX 1D

3.2.1 IlocTyiuieHue B BO3OYX

[Mocrymnenne IXJ/TIX/ID B atmMmochepy MPOUCXOAUT KaK U3 CTAIIMOHAPHBIX MCTOYHUKOB,
Tak U U3 AU(QQY3HBIX, WIN PACCESIHHBIX HCTOYHUKOB. CTallOHAapHbIE HCTOYHUKH, B
OCHOBHOM, CBS3aHBl C IIPOMBIIUICHHOW JAEATEIbHOCTBIO, TAaKOM KaK IIPOU3BOACTBO H
nepepabotka, a aupQy3Hble WIM pPACCeSTHHBIC HCTOYHMKHM, B OCHOBHOM, OTHOCATCA K
WCIOJIF30BAaHUIO U MIPUMEHEHHUI0 MPoyKToB, coaepxamux [IXI/TIX®D. [Toctynaromue u3
KaKoro-nmbo u3 HTUX JABYX KpynHbIX Kareropudt wuctouHukoB [IXJIJI/TIXI® moryt
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nepeHoCuThcs Ha Oombmue paccrosiHud, Tak yto [IXJUI/IIXIAD mMoxHO OOHAapyXHUTh B
BO3/yX€ B MECTaxX, YAAJCHHBIX OT HCTOYHHKA BBIOpOCa.

[Tpumepamu mporieccoB, B X0Jie KOTOPBIX MPOUCXOJUT BHIOPOC B BO3IYyX OTXOMASAIIUX Ta3oB,
conepxkanmx [IXJIJI/TIX]®D, sBasiroTcs cneayronue:

. [Ipomeccrl cxuranus;

o OO6paboTka MeTasuIa, HaIpUMeEp, arJaoMepalys, IIaBlIeHue 1 Jap.;

o Cymka ¥ 00XHT, KONTUIBHU U JIp.;

o [Ipoune npoMBbIIIIEHHBIE TEPMUUECKUE TPOLIECCHI, HATPUMED, TUPOJIU3, PELUPKYIIALUSL

1I1aKa, KpECKUHI' U Op.

dakTHYEeCKHI TOTEHIMA 00pa3oBaHUS JUOKCHHOB W HMX (DaKTHUECKUH BBIOpOC OyIyT
3aBHCETh OT YCIOBUM MPOILIECCa U MPUMEHSIEMBIX MEpP KOHTPOJS 3arpsi3HEHUs Bo3myxa. s
MHOTHX TPOIIECCOB OBLIM pa3paboTaHbl TEXHOJOTHU JUIsl CHIDKCHHS 0Opa3OBaHMS
X AJ/TIX D u cBenenust ypoBHS SMUCCHIA K MUHUMYMY.

3.2.2 TIlocTyIuleHNE B BOOY

[Mocrymnenne [TXIJI/TIX/ID B Bogy MOKET MPOUCXOTUTH TIPU cOPOCE CTOYHBIX BOJI, CTOKE C
3arpsI3HEHHBIX ~ YYacTKOB,  BBILIEJIAYMBAHUM CO  CBAJIOK, 3aXOPOHEHMH  OTXOJIOB,
HCIOJIb30BAaHUH THOKCUH-COAEPKAILUX XUMUYECKUX BELIECTB (HapUMeEp, NPU NPUMEHEHUH
necturwaoB) u ap. [XJJI/TIXAD moryt mpucyTcTBOoBaTh B cTokax, ecyim [TXIJI/TIX/D
00pazoBaIMCh TPHU MPOMBIIIUIEHHOM TPOW3BOJCTBEHHOM IPOIIECCe, MOCTYIHIIN B IPOLIECC C
CBIPBEM WM OBUTM BBILIEIIOUYEHBl W3 BTOPUYHOIO HUCTOYHHKA-XpaHuiuiua. [lpumepamu
SIBJISTIOTCSL:

o COpoc CTOYHBIX BOJA TPEANPUATHN UEIUTIOI03HO-OYMaKHONH MPOMBIIIIICHHOCTH,
0COOEHHO TaM, TJe HCIOIL3YETCs AIeMEHTaPHBIN XJI0D;

. COpoc CTOYHBIX BOJ MPEANPUATHI XUMUYECKOW MTPOMBIIIJICHHOCTH, OCOOEHHO TaM, Tie
MIPUCYTCTBYET 3JIEMEHTAPHBIN XJIOD;

. COpoC CTOYHBIX BOJA TPEANPHATHIH, MPUMCHSIONINX 3arpsA3HCHHBIC  JUOKCHHAMU
3al[UTHBIC MPOMUTKHU, MOKPBITUS WX KPACUTEIU JJIsl TEKCTUIIS,, KOXKHU, APEBECHUHbI U
Aap.;

. [Ipoune cOpockl CTOYHBIX BOJ, MO KpailHeW Mepe, B OJHY W3 YEThIpeX cpei,

oOpasyrommecss B pe3ysIbTaTe IMPOIECCOB, KOTOPbIE, KaK YCTAaHOBJCHO, CBSI3aHBI C
IIXJJI/TIX D, nubo

. COpoc CTOYHBIX BOJA B pe3yjbTare OOBIYHOW JESITENHLHOCTH B OBITY (CTHpalbHBIC
MAalIMHbI, MOCYJIOMOeYHble MamuHbl U ap.), korma [IXJJI/TIXD npucyTcTByoT B
OJICKJIE U IPYT'OM TEKCTUIIE M/UIIN MOIOIUX CPEICTBAX.

[TocTtymieHrne CTOYHBIX BOJA B PE3YJIbTATE NMPOLIECCOB BHINIETAYMBAHUS B TOBEPXHOCTHBIC
W/WAY MOA3EMHBIC BOABI MOXKET OBITh MPEIHAMEPEHHBIM WU CIy4aliHbIM. BrimienadnBanue
MPOMCXOJUT, KOIJa A0XKIEeBas BOAAa CBOOOJHO NPOXOAMT 4Yepe3 HEAOCTaTOYHO XOPOIIO
KOHTPOJIMPYEMBbIE XpaHWJMINA INPOJYKTOB, OCTATKOB W/WIM OTXOMAOB, COJAEpKaIlUX
X AJ/TIX1D. Kpome TOro, pocT MOABUKHOCTH 3TUX COCTUHEHUN MOXKET MPOU3ONUTH, €CITH
B ITOM JK€ MECTE€ HaXOHIATCs YIaJeHHble OpraHndeckue pacTBopuTenau. OpHako ObLIO
MOKa3aHo, YTO (PEHOJIbHBIE CTPYKTYpPhI MPH “OO0BIYHOM™ BBINIEIAYUBAHUN CO CBaJOK MOTYT
BbIMbIBaTh [IXJIJI/TIX1® n3 oTrxomoB. [IpumepamMu MOTYT CITYKUTh:
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. Teppuropun, 3arpszaennbie [IXI/IIX]I®D, Takme kak MecTa NPOU3BOACTBA HIU
MIPUMEHEHHUs XJIOp(EHONBHBIX TepOUIINIOB;

o Mecta  pacmojiOKEeHUsT — TPEANpUATHH  JIeCHOW W AepeBooOpadaThIBaroIeit
MPOMBIIIJICHHOCTH, TJAe B KadecTBE KOHCEPBAHTA JPEBECHHBI HCIIOJIb30BAJICS
neHTaxJaopheHoI UK APYTUe XJIOPUPOBAHHBIE apOMATHUECKUE TIECTUIINIBL;

. CBallkM W CBAJKH CTapblX aBTOMOOWIJIEH, OCOOCHHO €ClU YJAISIUChH 3arpsi3HEHHBIC
X AJ/TIX D ocTarku wiu oTpabOTaHHBIE Maca.

Takum 00pa3oM, KpUTEpUH, HWCIONb3yeMble s BBISBICHUS ITOTCHIMAIBHBIX BHIOPOCOB
MNXAJ/TIX D B BOAY, BKIIOYAIOT:

1. COpoc CTOYHBIX BOJ IpH TMpPOLECCaX, B KOTOPHIX MPUCYTCTBYET XJIOp W/HIU
sarpsisHeHHble [IXJIJI/TIX/I® mpoayKThl, a TakkKe CXKHraHHE M MPOYHE TEPMHUYECKHE
NPOIIECCHI C UCIOIB30BAHUEM MOKPBIX CKpyOOepOB /Il OYMCTKU ABIMOBBIX Ta30B;

2. [Ipumenenne nectuuoB, 3arpsizHeHHbIX [IXJJI/TIX®D (ocobenno nenraxiopdenona u
2,4,5-T), u Ipyrux XUMHUYECKUX BEIIeCTB (0COOEHHO MOIUXIOPUPOBAHHBIX OU(EHUIIOB);

3. BBIHIGH&‘-II/IB&HI/IC U3 MECT XpaHeHI/ISI I/I/I/IJ'II/I y,[[aJ'IGHI/Iﬂ MaTepI/IaJ'IOB, 3an$I3HeHHI>IX
X YYIIXD.

3.2.3 IlocTynjieHUE B IIOYBY

Hctounuku, n3 xoropsix IIX/JI/TIXJI® noctynaroT B o4BYy, MOT'YT ObITh MOApa3AeIeHbl Ha
TPU KJlacca: HEMoCpeJCTBeHHOe "HaHeceHwe" Ha mouBy 3arpsisHeHHoro [TXIJI/TTX/1D
NPOJAyKTa, CKJIAJUpPOBAHUE HA IOYBE MM BHECEHHE B HEE OCTaTKOB, OOpa3oOBaHHBIX B
pe3ynbTaTe MPOM3BOJCTBEHHOTO mporiecca, otnoxkenue [IXJJI/TIX/ID B mouBe B pe3ynbTaTe
MPOLECCOB, HUAYLIMX B OKpyKaroulel cpene. Bo Bcex ciydasx mouBa CIYXUT JUIs
MXAYIIXAD "crounsiM KomoameM", OTKyJa OHM Yepe3 pacTeHUsS W/HIN KUBOTHBIX MOTYT
HOMNACTh B MUILEBYIO LEIb.

[TpumepaMu MOTYT CITyKUTh:

. [Mponykr, 3arpszaennsrit [IXJI/TIX/®P, win ucmonb3oBaHWe OTXOJ0B, HampuMep,
HECTUILH/Ib], TPONUTOYHbBIE COCTABBI ISl IPEBECUHBI;

° HpI/IMeHeHI/Ie KaHaJIM3allMOHHOIo wMjla Ha CEIIbCKOXO3SMCTBEHHBIX 3EMIISIX WU
KOMIIOCTA B Ccaaax,

° [Ipsmoe ynanenne orxonoB, coaepxamux [IXJI/TIX/D, cknaaupoBanueM Ha 3eMIIc;
MIPUMEPOM MOXKET CIIYKUTh 30J1a, TOJNyYeHHas] MpPU CKUTAHUH, HAIPUMEpP, OTKPHITOM
CJ)KUTaHUHU Ha 3eMJIe.

[Monaganue IIXJIJI/TIX® B nouBy B pe3yibTaTe aTMOC(EPHOro IepeHoca B HACTOALIEM
PyxoBozcTBe HE pacCMaTpUBAETCA.

CrnemyeT OTMETHTh, 4YTO B PyKOBOACTBE TBepiAble OCTATKH MPOMBIIIJICHHBIX MM OBITOBBIX
MPOIIECCOB, TaKWE KaK 30J1a, JieTy4as 30JIbHas TbUIb WIH Wbl KIACCH(DHUIMPYIOTCS Kak
OCTaTKH, €CJIM OHM 00pa3yIoTCcs B BUJC TAKOBHIX B mporiecce. [10700HbBIe 0CTaTKH MOTYT OBITh
OCTaBJICHBI HA MECTE ¥ BIIOCJIECACTBUH 3arPSI3HUTH MOYBY, BOJBI, JIP., MOT'YT OBITh YaJICHbI HA
CBJIKY (0OBIUHAsS CBAJIKa WM CICIUAIBHAS) UM MOTYT OBITh UCIIOJIb30BaHbI MHBIM 00pa3oM.
Takoe mpUMEHEHHE BKITIOYACT, HATPUMED, UCTIOIBb30BaHKUE 30716l B JOPO)KHOM CTPOUTEILCTBE
WK KaK ChIpbe, HAIPUMEp, TIPU PEreHEepaliy METaUIoB. B cilyyasx, Korjaa TBepable OCTaTKH
o0pa3yroTcsi B TMpollecce, CTpaHa MOXKET ObITh 3aMHTEPECOBaHA B TIONy4YEHUH OoJee
MOJAPOOHBIX CBEJIEHUH O cyapOe 3TUX OCTATKOB, MOCKOJBKY WX, BO3MOXXHO, HEOOXOIUMO
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paccMaTpuBaTh B COOTBETCTBHH 0 CtaTheil 6 CTOKroJIbMCKOM KOHBEHIIMH, WM OHU TPEOYIOT
0c0o00ro BHUMaHUs KaK OTEHIMAIbHBIA UCTOYHUK Ha 0ojiee O3 THeH CTaIun.

3.2.4 IlocTyIiuieHne B IPOAYKTEI

OCHOBHBIMH HWCTOYHUKAMH 3arpsisHeHust okpyxkaromeit cpenast [IXJ/TIX/ID B mpommiom
OBUIM POU3BOJCTBO U HUCIOJIB30BaHUE XJIOPUPOBAHHBIX OPTAaHUYECKUX XUMHUUECKHUX BEIIECTB
U IPUMEHEHHE IEMEHTAPHOI0 XJIOpa B LEJUIHJIO3HO-0yMaKHON IPOMBIIUIEHHOCTH.

Maxkcumanbubie  kKoHueHtpamuu [IXJJ/TIX/I® Obutn oOHapykeHBI B XJIOPUPOBAHHBIX
¢deHomax u uX MPOU3BOAHBIX, HAIIPUMEP, MEeHTaxJIopdeHone (1 ero HaTpueBoi conm), 2,4,5-
TpuxyioppeHOKCHyKCycHO# kuciote (2,4,5-T) wnu nonuxinopupoBaHHbx Ooudpenmnax (I1XB).
OTXO0apl M OCTaTKH TPOW3BOJCTB 3TUX W APYTUX XJIOPHPOBAHHBIX COCIWHEHHH TaKKe
sarpsizaeHs! [IXJIJI/TIXA®D (cM. cpena, ¢ KOTOpoii mocTymaeT BEIOpoc, “OctaTku’”).

CHmxeHue BBI6pOCOB HJIN UX JIMKBUOALUA JOCTUTACTCA ITYTEM

(a) 3ameHBl MpoAayKTa Yepe3 BBEACHHE 3ampeTa MPOW3BOJACTBA M MPUMEHEHHS MPOIYKTa,
KOTOPBIN, KaK M3BecTHO, cuiibHO 3arpssHed [IX/IJI/TIX]I®. B pesynbrare, mpoluecc, B X0/e
koToporo obpazoBsiBanuck [IXJJI/TIXJI®D, Gonee B cTpaHe HE MPUMEHSIETCS.

(6) Moaudukanuu MNpoOIEeMHON CTaauK Mpolecca, W3MEHEHWH YCIOBHH Tpolecca WM
nepexojia Ha apyroe ceipbe, Tak 4yto [IXIJI/TIX/ID OGonee He BBIpaOATHIBAIOTCS HWIIH, IO
KpaliHei Mepe, CBeJICHBI K MUHUMYMY.

Konrponpr ucrounuka, mogoOHbI BhIIeonucanHoMy, 3atparuBaet [IXIJ/IIXJI® na Bcex
CTaasIX JKU3HEHHOTO LUKJIA MPOAYKTa, BKIOYas OTXOABI moTpebneHus. DQQeKTUBHBINA
koHTpostb uctounuka [TXJIJI/TIXAD no cragum mpoayKTa CIOCOOCTBYET OJHOBPEMCHHOMY
YIIyYIIEHUIO CUTYalluH Cpa3y B HECKOJBKUX JIPYTHUX 00BEKTaX U cpeaax.

3.2.5 IlocTyIuieHHE B OCTATKHU

IXJJYTIX 1D MOTyT NEpexXOoauTh B OTXOIBI M OCTATKH (B OOJBIIMHCTBE CBOEM TBEPHABIC)
MpaKTUYEeCKH TpH  OEeCYUCIEHHOM KoiudecTBe rmpoueccoB. (OJHAKO, TOCKOJIBKY
NXAJ/TIXAD Bcernma sBustoTcs MOOOYHBIMH TMPOIYKTaMH, HAauOOJee BEPOSTHBIC THUIIBI
OTXOJIOB MOTYT KJaccu(pUIIMPOBATHCSA MO MPOUCXOXkAeHnt0. Hampumep:

. Mycop, oTOpockl, 0TX0/1bl (OBITOBBIC, MPOMBIILIICHHBIE, OMTACHBIC, MEIUITUHCKUE U JIP.);

o [ToGounble 0TXOMBI, 00pa3yrOLIMEcs TPHU TPoLeccax CKUTAHUS M MPH TEPMHUYECKUX
nporeccax (JeTy4yHid 30JIbHBIH 0CTaTOK 000PYAOBaHUS OYMCTKHU JBIMOBBIX Ta30B, 301,
caxka u Jp.);

o [IpombllyieHHBIE OCTaTKW M OCTATOYHBIE NPOAYKTHl (MJI U OCTAaTKU XHUMHUYECKHUX

MPOM3BOJICTB, KaHAIN3AIIMOHHBIN W, 00pa30BaHHBII B PE3yJIbTaTe OYMCTKU CTOYHBIX
BOJI, OTXOJIbI MIECTUIUJIOB, OTPabOTaHHOE TpaHCPOPMATOPHOE MACIIO U JP.).

IXAY/IIX D KOHUEHTPUPYIOTCS B MOTOKAX TBEPIBIX OTXOJOB, MOJYUYEHHBIX B pE3yJbTaTe
IIPOLIECCOB CKUTAaHUA U TEPMHUECKUX ITPOLIECCOB, TAKUX KAaK JIETy4as 30JIbHasl MbUIb, 30J1a U
mpoudass nbUIb. TBepable wyacTUIbl, OOpasyrolluecss B XOJ€ IPOLECCOB CKUTAaHUS MU
TEPMHUYECKUX IIPOLIECCOB, COIEP)KAaT YaCTUIbl HECTOPEBIUErO YINEpOoAa, Ha KOTOPBIX
anpcopoupytorcs [IXJJI/TIXJI®. Tonkuii eTydnii 30JbHBIA OCTATOK U IMBLIb, COOMpaeMbIC B
MPOMBIIIJICHHBIX TEPMHUYECKHX Mpolleccax, B KadecTBe IMOOOYHOr0 MPOAYKTa COAEpKaT
MNXAJ/TIX/1® B KOHIECHTPUPOBAHHOM BUJE, a, CIICOBATEIHHO, OHU HE BHIOPACHIBAIOTCS B
BO3IyX.

B wmenom, ecnu mpouecc ropeHus IUIOXO KOHTposupyeTcs, a 3((eKTUBHOCTb YJalleHHs
YaCTHUIl B CUCTEME KOHTPOJIS 3arpsi3HEHUS BO3yXa BBICOKA, TO 3TO O3HAYAET, YTO B TBEPJAOM
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ocratke OynyT nosbimeHHble KoHeHTpauuu [IXJIJI/IIXAD. [IpekpacHbIM MPUMEPOM MOXKET
CIIY’KUTb MPOLECC arJIOMEpalvu KEIE3HOM pynabl. ['opeHne B ariioMepanMoHHON YCTaHOBKE
MIPAKTHYECKH HEKOHTPOJIUPYEMO; YAAICHHE JIETy4ed 30JIbHOM IIBUIM CHUCTEMOW KOHTPOJIS
3arps3HEHMsI BO3/yXa UAET OYeHb dPPEKTHBHO, C TEM, YTOOBI BIOCIECTBHU CTaja BO3MOYKHA
pereHepanmsi JKene3a, COACpPXKAaHWE KOTOPOro B OTXOJANIMX IOTOKax  BBICOKO.
CrenoBaTellbHO, MOXKHO OXUAaTh, 9To KoHmeHTpanuu [IXJI/IIX/I® B 30JpHOM OCTaTKe
arJoMepaoHHBIX YCTAHOBOK B YEPHOHN METaTypriuu OyIyT BHICOKHMH.

Paznuunple XMMHUYecKWe MPOW3BOACTBA, B KOTOPBIX MPUCYTCTBYET 3JIEMEHTApHBINA XJIOp,
MPUBOJAT K 00pa3oBaHWI0 o0Tx0J0B, conxepxkanmx [IXJIJI/TIXJP. Bymer mu srto
MMPOM3BOJACTBO XJIOPCOJEPKAIMUX TECTUIIUI0B WU TMporecc OTOEeTWBaHHUS XJIOPOM B
OYMa)XHOU TPOMBITIUICHHOCTH, - BCE XUMHUYECKHE MPOW3BOACTBEHHBIC MPOIECCH C KaKUM-
00 y4acTHEM JIEMEHTAPHOTO XJIOpa BEIyT K 00pa30BaHUIO MTOTOKOB OTXO0JIOB. DTH OTXOJIBI,
KaK IpaBuio, coaepxar To wim uHoe kommdectBo IIX/I/TIX®. B I'mase 6.7 moxpobHO
pacckasbiBaeTcs, 4To criocobctByeT koHeHTparuu [IXJJI/TIX/[® B 3THX MOTOKaX OTXOJIOB.

CTOKM TIPEINPUITHN IEJUTIOJI03HO-0YMaXKHOW TMPOMBINIJICHHOCTH, TaKKe€ KaK W OBITOBBIC
KaHAJIM3aIlMOHHBIE CTOKH, CITy)KaT MPUYNHON 3arps3HeHHs BOAHBIX mMOToKoB [TXIJI/TIX/ID.
OctatkoM, o0Opa3yloIIUMCS B pe3ysibTaTeé OYHCTKH CTOYHBIX BOJA (MEXaHHYECKOM,
OMOJIOTHYECKON MM XUMHUYCCKOM), SBISICTCS WJI, KOTOPBIM BO MHOTHX CIIy4asX 3arps3HeH
NXAJ/TIXAD. B uenom, Gonee BHICOKHMH YPOBEHb >KM3HHM MPUBOAUT K 0oJiee BBICOKOMY
3arpsizHeHnI0 KananmuzaruonHoro una [IXJI/TIX]I®; ucToyHuKOM MOA00HOTO 3arps3HEHHsI
SIBJIIFOTCS, B OCHOBHOM, TTOTPEOUTENHCKUE TOBAPHI.

Baxno, urto IIXJI/TIX/IP, obpasyroiiuecs B NPOM3BOJCTBEHHOM MpOIECCE, MOTYT
IPUCYTCTBOBATh IPEUMYIIECTBEHHO B OJHOM IIOTOKE OTXOJOB, B TO BpPeMs Kak B JIPyTUX
MOTOKaX WX YPOBHM MOTYyT OBITh HHM3KMMH WM HE3HauWTEeNbHbIMH. Hampumep, mnpu
tepmuueckux mnpoueccax IIXJJI/TIXJI® yacTo KOHLEHTPUPYIOTCS B OCTAaTKaX OYUCTKHU
JBIMOBBIX Ta30B (30JIbHAsl IIbLIb), B TO BpPeMs KaK B 30JI€ HA TOIOYHON peIIeTKe coaepKaTcs
Huskue koHnentparuu [IXJJI/IIXJAD (mpu mporeccax ¢ MONHBIM cropaHuem). OgHaKo
MOCKOJILKY 30J1a 00pasyeTcsl B TOpa3ao OONBIINX KOJIWYECTBAaX, OHA MOXKET SBISATHCS Oolee
cepbe3HbIM UcTOUHUKOM TioctyTuteHust [IXJJI/TIX (.

[loTennuanbHas BO3MOXKHOCTH  BBI3BaTh  3arpsi3HEHHE  OKPYXKAWOMIEH Cpelpl WA
noaBepraythes BozaercTButo [IX/IJI/IIX/ID 3aBucaT B OONBIION CTEMEHW OT TOTO, YTO
IPOMCXOJUT C OTXOJaMH, M Kak ux yjpamior. Hampumep, B TO BpeMs Kak IpH
BBICOKOTEMIIEpATYPHOM CKMI'AaHUU 3arpsI3HEHHBIX OTXOJI0B XMMHUYECKOH NPOMBIIUICHHOCTH
Bce wumermuecs B Hux [IXJII/TIXJI® wmoryT ObITh 3(QQEKTUBHO JMKBUAUPOBAHEI,
3aXOpOHEHHE TOAOOHBIX OTXOJOB MOXET NPUBECTH K CO3/IaHUIO0 BTOPUYHOTO HMCTOYHHMKA
3arpsi3HeHMs (XpaHWiMia). bojee TOro, OTXozbl OJHOIO Mpolecca MOTYT HCIOJIb30BaThCs
KaK ChIpbE€ B JIPYIOM Ipoiiecce, a 0e3 JomKHOTO KoHTpouis BeIOpockl [IXJIJI/TIX]I® moryT
MOTAacTh B BO3/yX, BOJLy MJIU B POAYKThL. HecMoTps Ha To, uTo nmoaswkHOCTh [TXIJI/TTX /1D
B OCTaTKax, KaK MpaBWIO, HeBeNMKa, a Bo3ueiictBue atmochepusix IXJ/TIXAD oObraHO
MPUBOJUT K OoJiee CEpbEe3HOMY BIMAHMIO HAa YEJIOBEKA WM Ha OKPYXKAIOLIYI0 Cpeny,
CrokronpMcKasi KOHBEHIINS TPEOYeT MPOBEIECHHSI OIICHKH ISl BCEX cpell/00BEKTOB.

3.2.6 IloreHnmanpHbIe "TOpgUre TOYKHA"

[ToTennuanbHble "Topsidrie TOUKH'" BKIIIOUEHBI KaK KaTeropus ajs omeHku (cM. Paznen 4.1).
Ota kareropusa 10 oTnuyaeTcss OT APYTUX NEBITH KaTerOpHM, MOCKOJIbKY 'Topsdue TOYKHU"
00pa3yroTcs TaMm, I7ie X035 CTBeHHas! e TeIbHOCTh B MPOILIOM, KaK U3BECTHO, ObliIa CBS3aHa
¢ IIXJIJI/TIXI®D. ["opsiune TOYKK MOTEHIIMANBHO MOTYT ctaTh uctouaukamu [IXJJI/TIX]D B
Oynymem. XoTsi "ropsure TOYKH"' HE BKIIOYECHBI B PeecTp HCTOYHUKOB JMOKCHHOB B
COOTBETCTBYIOLLEM KOJIMYECTBEHHOM BBIPAKEHUH, UX BAXKHO BBISBUTb.

FOHEII Gespanv 2005 2.



22 PykoBoactso mo TIXJIJI/TIXID 2005 .

"T'opsiure Touku" MOryT oOpa3oBaThcs Ha MECTax CYIIECTBOBABIIMX WM CYIIECTBYIOIIMX
MPOU3BOJACTB MpoayKkToB, 3arps3HeHHbIX [IXJIJI/ITX/®. OHM MOryT BO3HUKHYTH B
pe3ynbTaTe XpaHeHHs NPOAYKTa, YJAIeHHUs OTXOAOB WUJIM MPUMEHEHHUs] NPOAYKTa B TEUEHHE
JUTMTELHOTO Tieproaa BpeMeHH. Xots koHueHTparuu [IXJJI/TIXI® B atHx "ropsumx
Toukax" MOTyT OBbITb OYEHb BBICOKMMH, BBIOPOCHI HMX B HACTOSIIEE BpPEMsS MOTYT OBIThH
HE3HAYUTENBbHBIMA WM HEOONBIIMMH, B 3aBUCUMOCTH OT OOCTOSITENICTB B  KaXKIOU
KOHKPETHOH Touke. TeM He MeHee, 'TopsuMe TOYKU" JOJDKHBI BBISBISITBCS H
peructpupoBatbcsi. Bo MHOrumx ciydasx, OyJydd OJHaXAbl YYTCHHBIMH, OHHU MOTYT HE
noTpedoBaTh MPUHATHS HEMEJIEHHBIX MEp, €CIM HE CYIIECTBYET HEMOCPEACTBEHHON yrpo3bl
3HAYUTEJILHOTO BbIOpoca. B Mom0OHBIX He SBISIOUIMXCS CPOYHBIMU ClyyasX, 'Topsdein
Touke" HEOOXOAMMO JaTh OIEHKY, a TAK)KE ONPEACTUTh TOJTOCPOYHBIHN TIaH JIeHCTBUH.

Ecam '"ropswas Touka" y)Ke CTaJa HWCTOYHUKOM BBIOPOCOB OOJIBIIMX  KOJUYECTB
NXAJ/TIXAD, unu sicHO, 4TO Takod BHIOPOC HEMHUHYEM, €€ CIieAyeT BHECTH B PEecTp
HMCTOYHUKOB, C YKa3aHHEM CTaJNH YPE3BBIUAHHOCTH, ¥ IOATOTOBUTH Mephl 60phOKI. B modom
ciy4yae HeoOXOJUMBbl OYEHB TIIATENbHAS U MOJAPOOHAas OllEHKA W aHalu3 "Topsiuel Touku'" ¢
y4eToM crienupuKu MecTa.

3arpsizHeHHbIE y4acTKH paccMmaTpuBaroTcst B Ctatbe 6 Crokronbmckoi kousernuu o CO3 u,
xoTss KoHBeHIMsI HE TpeOyeT BOCCTAHOBIIEHHUS! 3THUX YYaCTKOB, OTMEYAETCS, YTO CJEeIyeT
MpUIarath yCuIns “/uis pa3paboTKu COOTBETCTBYIOIIUX CTPATETUH 1O BBISIBICHHIO YYaCTKOB,
3arpsA3HEHHBIX XMMUYECKMMHU BeIeCTBAMHU, IIepeunciieHHbIMU B npuioxkenusax A, B u C. B
cllyyae MpoBeJIeHHsS paboT MO BOCCTAaHOBJIEHUIO ITHX Y4YacTKOB Takue pabOThl JOJKHBI
BECTHCh HKOJOIMYECKH Oe30M1acHbIM 00pa3oM*.
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4. ITIPOTOKOJ IJIsA COCTABJIEHUS PEECTPA

OCHOBHOH 1I€7IbI0 HACTOSALIETO PYKOBOJCTBA SBJSIETCS OLIEHKA CPEJHEro/I0BBIX SMHUCCHUH B
KaXyl0 MEePEeHOCALIyI0 cpeay (BO3AyX, BOLY U MOUYBY, @ TAKXKE B MPOAYKTHI U OTXOJbI) JUIS
KaXX/I0T0 BBISBJICHHOIO Mpolecca. JTa OLEHKa MOXeT ObITh KOJIMYECTBEHHO BBIPAXKEHA C
MIOMOIIBIO CJIEAYIOIIEr0 IMPOCTOr0 ypaBHEHUS:

Humencusnocms ucmounuka (Amuccuu OUOKCUHOE 8 200) =
= @akmop Imuccuu x "llpouzeooumenvnocms'’ ()

Esxxeromnbpie BoOpockl TIX/IJI/TIXI® OymyT paccumTaHbl M TPEACTABICHBI B TpaMMax
ToKkcuueckoro okBuBajeHta (TD) B roa. [omoBas MHTEHCHBHOCTHL HCTOYHMKA
paccuuThiBaeTcs myTeM yMHOxkeHusi BbiOpocoB [IXJI/IIXP (manpumep, B Mxr TJ), Ha
SIVMHUILY 3arpy’kaeMoro rnepepadaThiBaeMOTO ChIPbSl WJIM TPOW3BEIACHHOTO TPOIYKTa
(HampuMep, TOHH HWJIM JIATPOB) - YTO ONPENENACTCS Kak (paKTOp IMUCCHU; OTHECCHHBIX Ha
KOJINYECTBO IepepabaThiBAEMOro ChIPbs WM NMPOU3BEIECHHOIO NPOIYKTa (TOHHBI WIH JINTPHI
B IOA), A KaKIOM cpenbl MOCTyIUieHus (BO31yX, BOZA, MOYBA, MPOAYKT, OCTATOK) - 3TO
orpeenseTcs Kak MPOM3BOANTEIbHOCTh. CyMMa BceX 3THX IOJICUETOB JaeT o0Iuil BHIOpOC
JUTS. TAHHOTO UCTOYHHKA (SMHTEHCUBHOCTh UCTOYHHKA) 32 roJ1 (cM. Takxke [ maBy 4.4.2)

B 3amauy PykoBozacTBa BXOAUT CBeléHHE HEOOXOAMMBIX JAHHBIX O NMPOU3BOMUTEIHLHOCTH H
NpeICTaBICHUEe crocoda KIACCHPHUKAIUK TPOLUECCOB H  BUAOB JEATCIBHOCTH IO
OMpeAeieHHBIM KlaccaM, JUIS KOTOPBIX MPEACTABICH COOTBETCTBYIOIIUN YCPEIHECHHBIH
(hakTOp IMHUCCHH.

B PykoBoxcTBe mpejiaraeTcs nNaTHITaNlHas CTaHIapTH30BaHHAs MpoLeaypa s pa3paboTKu
COTJIACYIOUIMXCSL U COMOCTaBUMBIX PEECTPOB MCTOUYHUKOB (cM. PucyHok 2). Bo-nepBbix, s
BBISIBJICHHS B CTpaHE OCHOBHBIX Kareropuit uctounwkoB [IXJIJI/TIXJI® npumensercs
MmaTtpuna rpyooil ouenku. Ha BropoM dTame OCHOBHBIE KaTerOpuM HCTOYHHMKOB
JEeTAIU3UPYIOTCS U TPYNIUPYIOTCA B IOAKATETOPUU € TE€M, YTOOBI BBIIBUTH OT/AEJIbHBIE BHIbI
JESITeNbHOCTH, KOTOPbIE MMOTEHIIMAIBLHO MOT'YT NpuBecTy K BeiOpocam TIXIJI/TIXD.

Ha tpeTthem sTarme ucmonb3yercs crienuduyeckas JUisl OTJSIBHBIX MPOIECCOB HMHPOpMAIHS
JUIS  XapaKTePUCTHKH, KOJWYCCTBCHHON OICHKM W OKOHYATSIBHOH Kiaccuukanmu
BBISIBJICHHOTO McTOYHWKA BBIOpocoB [IXJIJI/TIX/I® B oTnenbHO#M cTpaHe WM peruoHe. B
[Ipunoxennn (I'maBa 8.2) mpeacTaBiIeHbl CTaHAAPTU30BAaHHBIC BOIIPOCHUKH, KOTOPHIE MOTYT
0Ka3aThCs TOJIC3HBIMU TSI TIOJYYCHUS HEOOXO0AUMON HH(pOPMAIIHH.

Ha derBeproM »sTame mpoBOIUTCA pacueT BBHIOPOCOB MO ypaBHeHuio (1) Ha ocHOBe
nHPOpPMALUK, MOTYYSCHHON Ha MpeAblAymuX drtamax. [locmemHuil sTam - 3TO COCTaBICHHE
cranpaptu3oBanHoro peectpa [IXIJI/TIXAD ¢ ncnoib30BaHUEM Pe3yIbTaTOB, MOTYYCHHBIX
Ha 3Tanax 1-4.

[TpuBoaWTCS TakXKe CTAaHAAPTU30BAaHHBIM (opMaT MpencTaBleHHs NAHHBIX C TEM, YTOOBI
o0ecreynTh ydyeT BCEX HCTOYHUKOB (kK€ €CIIM OHM HE MOTYT OBIThb KOJHMYECTBEHHO
OXapaKTepU30BaHbI), BBISIBUTH IMPOOETBl JAHHBIX M CHENaTh PEECTPhl COMOCTABUMBIMU U
MTOHSTHBIMHU.
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1. HPI/IMeHI/ITe MaTpuly OU€HKH NJIsl BBIIBJICHUA OCHOBHBIX KaTel"Opl/Iﬁ HCTOYHHUKOB

2. IIpoBepbTe mNOAKATErOpHMH /IS BbISIBJEHHS CYIIECTBYOIIMX B CTpaHe BH/I0B
X03SICTBEHHOH JeATEILHOCTH H HCTOYHHKOB.

3. Cobepure moapodHy0 nHGOPMAIUIO 0 Tpoleccax U Kiaccupuuupyiite mpoueccsl B
IPYNILI ¢ IPUMEHEHNEM CTAaHAAPTHOI'0 BONIPOCHUKA.

4. KoiuuyecTBEeHHO OIICHUTE BbISIBJICHHBIC HCTOYHUKH C NMPUMEHCHUEM
yCTaHOBO‘[H])IX/paCC‘lI/lTaHHBIX (l)ilKTOpOB IMHUCCHUH.

S. Co3paiite NOJHBI HAUMOHAJIBHBIH peecTP W IMpPeACTABbTe pe3yJbTaThl B
CTaHAApPTHOM ()opMAaTe B COOTBETCTBHH C NMPHBEICHHBIM PYKOBOACTBOM.

PucyHok 2: PekoMeHTyeMblii MATUCTYIIEHYaThIA MOAX0 ] K CO3AaHUI0 HAIlMOHAIBHOTO
peectpa BeiOpocoB IIX/IJI/TIX®P ¢ ncnonp3oBanueM Hacrosmero PykoBoacrTaa.

[MpencraBnennsie Tabmumpl 1 PHCyHKH UMEIOT BU pabOYHX JMCTOB C T€M, YTOOBI MOKA3aTh
CTaHIAPTH30BAaHHYIO CTPYKTYpy PyKkoBojCTBa, a TakKe MOTYYUTh BCe HEOOXOAUMBIC JJAHHBIC
00 wucrounuke. llepedeHr WHPOPMAMMOHHBIX HMCTOYHUKOB M (PAKTOPHI IMHUCCHH OyIyT
OOHOBJIATBCS, YTOUHATHCS WM IEPECMATPUBATHCS 1O Mepe TMOCTYIJICHHS HOBOM
nHbopMaIuu.

4.1 JDran 1: MaTpuna olleHKH: OCHOBHbIE€ KATerOpuM UCTOYHUKOB

[TepBeIM 3TammomM B pa3paboTKe cTaHAapTH30BaHHOTO peectpa uctounukor [TXJI/TIX1D
SIBJIICTCSI BBISIBJICHHME OCHOBHBIX KAaTErOPUIl MCTOYHHKOB M OCHOBHBIX IyT€H BBHIOPOCOB st
KXol kateropuu. Marpuma rpy6oii onenku (Tabmuma 2) ympomaer mpeaBapuTEIbHYO
OLICHKY XO3SHCTBEHHOW IEATENBHOCTH (OTpacid MPOMBIIIJICHHOCTH, BUABI NPUMEHEHUS
MPOAYKTa, NEATENIbHOCTh B OBITY W Jp.), B pe3yJibTaTe KOTOPOH BO3MOXHBI BBIOPOCHI
X AJ/TIX 1D B oaHy cpey Wi B HECKOJIBKO cpell (M3 CYIIECTBYIOIIUX MSATH), KaK 3TO ObLIO
OTIpEeJIETICHO paHee.

Tabnuma 2:  Marpuia OIleHKH - OCHOBHBIE KATETOPHH HCTOUHUKOB

Ne [
“ o & £
= s = > =
OcCHOBHBIEC KATETOPHHM HCTOYHUKOB =S = 5 = =
2 S S =
2 | ® R & |8
1 BricokoTeMnepaTypHoe C;KHTaHHE OTXO0/A0B X X
2 IIpon3BoaCTBO YepHBIX U BETHBHIX X X
MeTaJVIOB
3 IIpou3BOACTBO 2JIEKTPO3HEPTHU U X X X
TeIJIOBOM JHepPrum
4 I[IpousBoacTBO MPOAYKIMHU U3 X X
MMHEPAJIbHOIO ChIPbS
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5 Tpancnoprt X
6 HexoHTposmpyemMble nponecchbl OTKPHITOTO X X X X
COKMTAHMS
7 IIpon3BoaCTBO ¥ MPUMEHEHNE XUMHUYECKHX X X X X
BellleCTB M MOTPeOUTeIbCKIUX TOBAPOB
Pa3znoe X X X X X
9 Ynanenune X X X X
10 BbisiBjieHHe NOTeHUHAIBHBIX "'TOPAYUX BeposiTHO, TpoBOAUTCS TOJIBKO
TO4YeK" perucTpanys ¢ nocieayomen
OLIEHKOM C Y4eTOM crenuuku
KOHKPETHOI'0 MecTa

OTtH ocHOBHBIC KaTeropuu nctouyHuKoB [TXIJI/TIX/1® nocTaTouHO MIMPOKH JJIS TOTO, YTOOBI
OXBAaTUTh MHOXKECTBO OTpAaciel, MPOIECCOB W/WIM BUAOB JEATEILHOCTH, KOTOpBIC, Kak
yCTaHOBJIEHO, MOTYT mpuBecTH K BhiOpocam [IXJIJI/TIXID. JlecaTh OCHOBHBIX KaTeropuit
WCTOYHUKOB BBIJIEJICHBI TaKUM 00pa3oM, dTOOBI Kaxkaas W3 HHX HMeEJa CXOJHBIE
XapaKTepUCTUKH M JIETKO MojjiaBanack oOpaborke. KonoHku B mpaBod yacTu TaOiauipl 2
0003HAYAIOT TATH OT/AENOB/cpeli, B KoTtopble MoxkeT moctymats [IXJII/TIXD. B stux
KOJIOHKaxX 00O03HAYEHUS «IIPOMHUCHAsI X» YKa3bIBAIOT Ha JOMUHUPYIOIUHN MyTh BHIOpOCA JUIs
KKJOW KaTeropuu; 00O3HAUEHUE «CTPOYHAS X» YKa3blBae€T Ha JIOTOJHUTEIbHBIC IyTH
BBIOPOCOB, BBISIBIICHHBIC HA HACTOSIIIMIA MOMEHT.

Martpunia rpyOoOl OIEHKM MOXKET JaTh HEKOTOpHIE CBEACHUS MO OO0JIACTSM, IS KOTOPBIX
notpedyercs nHGOpMaIns, U MOXKET ONPEeACITUTh BIOOP KOMaH/IbI CIIEITUAINCTOB Ui cOopa
MEepPBOHAYABHBIX JAHHBIX 0 BO3MOXKHBIX ucTouHukax [IXJIJI/TTX /D, nmerommxcst B cTpaHe.
Martpuiia oleHKH SBUTCS OTIPABHON TOYKOM Mpoliecca MOMCcKa KOHCYJIbTAaHTOB M DKCIEPTOB,
MOMOIIh KOTOPBIX TOTpeOyeTcst B X0/ie paboThI 10 cOopy Ooree moapoOHOM WHGOPMAITUU U
OLICHKU JaHHBIX.

4.2 Jran 2: OnpeaejieHue NOAKATErOpHUid

Jlanee, BHYTpH KaXIOH OCHOBHOW KaTE€rOpMM HCTOYHUKA BBIABISIOTCS TPOLECCHI, WIIH
nogkateropun. s oOecriedeHus] CPaBHUMOCTH JAaHHBIX KaXkKaash W3 JIECSATH OCHOBHBIX
KaTeropuii MCTOYHUKOB ToJpa3AesieHa Ha psa nojkareropuit (cMm. Pazgensr 4.2.1 - 4.2.10).
[lepedens momkaTeropuii MpeACTaBIsIeT HTOTOBYIO MAaTPUILy Ui pazpabaTteiBaeMoro Peectpa
HMCTOYHHMKOB AUOKCUHOB (cM. Pazgen 5.2).

[To Kaxx10M M3 MEPEUNCIEHHBIX MMOAKATErOpUi CIEAYET, IIyTeM IPOBENEHUS HCCIENOBaHUS,
YCTAaHOBUTH HAJIMYUEC HUJIW OTCYTCTBUE COOTBETCTBYIOIIETO BHAA ACATCIBHOCTU B CTpaHC WUJIU
PEruoHeE. Haubonee HOCHHBIMU Ha AOaHHOM OJTall€ SABJIAIOTCA JICTKO ITOJTy4aceMbIC ITaHHBIC
(Hampumep, cKUraeMble OTXOZbI B TOHHAX 3a rof). Hanbonee moaxozsimeid MOXXeT OKa3aTbes
[EHTPAJM30BaHHAs CTaTHCTHUYECKas WHGopmanus. Ta ToOaKaTeropws, MO KOTOPOH, Kak
JAOCTOBCPHO U3BCCTHO, JAHHBIC OTCYTCTBYIOT, MOXKCT JaJICC HC N3YydaTbCA. O)IHaKO, TOT (1)aKT,
YTO 3TOT MPOLECC OTCYTCTBYET, OyIeT OTMEUEH B PEeCTpe.

I[Mpyn wHamuumm 0a30BBIX JAHHBIX O XO3SMHUCTBEHHON JEATEILHOCTH MOXHO TIPOBECTH
MIPEABAPUTEIFHYIO OIEHKY MOTEHITMANBHBIX AMuccuid (cMm. Pasmen 5.1). [laxe HemomHas
nHpOpMaIUs MOXKET OBITh IIOJIC3HOM, TaK KaK OHa IIO3BOJIMT pPa3BUBAaTh B HYXKHOM
HaIlpaBJICHUU JAIbHCUINTNE KOIMYECTBCHHBIC NccaenoBanus. [IpuBeIeHbl IOIKATETOPHH IS
KaKJIOH W3 OCHOBHBIX KaTerOpWH HMCTOYHUKOB, a TAaKXKE OCHOBHBIC ITyTH BBIOPOCOB IS
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KKJOW TIOJKATETOPHH WM TIpoliecca. B KONOHKax yka3aHbl MSTh OTJENOB WIH Cpel, B
KOTOpBbIE BO3MOXEH BBIOpOC 3HaunTeNbHbIX KoymdectB [IXIJI/TIXI®. TlponucuHoi "X"
"

0003HAaYeH OCHOBHOW OXXHZAeMBId IyTh BBIOpoca, a cTpouHas "X" TOKa3bIBaeT
JIOTIOJTHUTENBHBIE TTYyTH BHIOPOCOB, KOTOPBIE HEOOXOINMO YUUTHIBATS.

4.2.1 ITogkaTeropum BEICOKOTEMIICPATYPHOT'O CKMIaHUS OTXOJ0B

B PykoBoacTBe MmOIKaTeropuu BBICOKOTEMIIEPATYPHOIO CHKUIAHUS OTXOJOB BBIIEIAIOT B
3aBUCUMOCTH OT THIIA CKUraeMblxX oTxoa0B (Tabmuna 3). C:xuranue B KOHTEKCTE HACTOSIILEH
nyONIMKaluMy O3HadaeT pas3pylleHHe OTXOJOB B KaKOH-T1MOO TEXHOJOIMYECKOW IIeuu.
Cxuranue Ha OTKPBITOM OTHE U OBITOBOE CKUI'aHUE B OOUKaxX U KOHTEHHepax He MOoJmnajgacT B
9TH IOJKATEropuu; OHU paccMoTpeHbl B Pasnene 4.2.6 — HekoHTpoaupyemble NpOLECCHI
COKMTaHUS.

Tabnuna 3: [logkareropun MaTpuibl peectpa — OcHOBHast Kateropus 1

IoTeHIMAILHBIE IYTH BHIOPOCOB

Ne Ioakareropuu  ocHoBHoii | Bo3ayx | Boma | Ilousa | Ilpoaykr | Ocrartok
KaTeropum
1 BricokoTemnepaTypHoe X X

CKHUTaHHe 0TXO0/10B

a | Cxxuranue TBepbIX OBITOBBIX X x) X
OTXOIOB

b | C:xuranue omacHbIX OTXOJIOB X x) X

¢ | Cxxuranue MeIUIIMHCKUX X x) X
OTXO0JI0B

d | Ckxuranue nerxoil Qpaxmuu X X

HU3MCJIBYCHHEBIX OTXOO0B

e | Cxxuranue X (x) X
KaHaJIN3alMOHHOIO WJIa

f | Cxxuranue oTX0I0B X X
JIPEBECHHBI 1 OMOMACCHI

g | JIukBuianysa oCTaHKOB X X
JKMBOTHBIX

Kaxnas moakaTeropusi mpeacTaBisieT cama mo cebe nemyro orpacib. OTXOAbI pazIHyaroTCs
M0 COCTaBYy M IO IMOKA3aTEsM TOPIOYECTH, a B KAXKIOH MOJKATETOPHH CHKUTAHUS OTXOJ0B
MPUMEHSIETCS, KaK MPAaBHIIO, PAa3IMIHOE 000PYAOBaHHE IS CKUTAHMS.

OcHOBHbIE BBIOPOCHI MIYT B OCTAaTKH, B KOTOPBIX, KaK MPAaBMUJIO, COAEPIKATCsl HAaWBBICLIME
koHneHTpanun [IXJ/IIX/IP. OMuccuun B BO3AyX MOTYT COCTAaBIATH TOPa3li0 MEHBIIYIO
4acTh, YTO 3aBHCUT OT YCIOBUH pabOThl Me4d M HalIndusg OOOpYJOBaHUS IO OYHUCTKE
JIBIMOBBIX ra3oB. OJHAKO, BBIOPOCH! B BO3/AyX SABISIOTCS Hanbosee 3HaUMMBbIMHU, TIOCKOJIBKY
MOTYT TEPEHOCHUTHCSI Ha OONbIIME PACCTOSIHUA M BIOCIEACTBUU 3arps3HATH IHUILEBbIC
nernouk. OHaKo, BHIOPOCH! B BOAY UIPAIOT HE3HAUYUTENBbHYIO POJb U TOJBKO TOTAA, KOTJa
MPUMEHSIOT MOKpbIe CKpyOOepsl Il OYMCTKH JBIMOBBIX Ta30B, M OTXOMASALIMHA 30JIbHBINA
OCTaTOK OXJIAXKIAIOT BOAOH ¢ mocienyoommM ee cOpocom. [lpm Hamnmexameld oO4HCTKe
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CTOYHBIX BOJ MOXHO Jierko nepesectu [IXJI/TIX/ID u3 cTokoB B 0cTaTOK (U3 BOAHOM (a3bl
B TBEpAYIO dazy).

4.2.2 Tloakareropuu OpON3BOACTBA YEPHBIX U IIBETHLIX METAJLIIOB

[Tpon3BOACTBO YEPHBIX U IIBETHBIX METAJUIOB B HACTOAIIEE BPEMSI SIBIISICTCS CAMBIM OOJIBIITHM
ncrtouynukoMm TIXJ[JI/TIXJI® BO MHOTHX €BPOICHCKHX CTpaHaX. OTOT HWCTOYHHUK [0
MOCJIETHETO BPEMEHHN HE MPU3HABAJICS, @ MHOTHE CTPaHbl U celdac UTHOPHUPYIOT €ro. B aToit
KaTerOpuM CYIIECTBYET MHOXECTBO pPAa3IUYHBIX MPOLIECCOB M PA3IMYHBIX JOKAJIH3ALUN
BBIOPOCOB, UTO 3aTPyIHSET KIacCU(DUKAIMIO U KOJTHYECTBEHHYIO OIIEHKY MOCTYIUICHHS.

B PykoBonctBe paccMarpuBaeMas OCHOBHAsi KATEropus HMCTOYHHKA HMEET JIBEHAJUATh
MOJKATETOPUH, Kaxaas W3 KOTOPBIX OTHOCHTCSA K crernmduueckomy mporeccy. OCHOBHBIC
MPOIIECCHl TIPOM3BOJICTBA METAJJIOB SBIISIFOTCS TEPMHYECKUMHU, a OCHOBHBIC BBIOPOCHI
MIPOUCXOAAT B aTMoc(epy ¢ ABIMOBHIMH Ta3aMH M B OCTaTOK, OOpPa3yOIIHMICS MPU OYHCTKE
IBIMOBBIX Tra30B. B ciyuae pereHepaiud Meau HyTEM COKUTAHUS TPOBOJOB, YTO TaKXkKe
XOPOIIIO U3BECTHO, MPOUCXOUT 3arpsizHeHue moussl U Boabl [IX I/ TTX]1D.

Tabnuna 4: Ilogkareropun MaTpuibl peectpa — OcHOBHasI KaTeropus 2

IHoTeHunaibHbIE MYTH BHIOPOCOB

Ne oakaTeropum 0CHOBHOM Bo3nyx | Boga | Iloua | IIpogykT | OcTaTok
KaTeropuu
2 IIpon3BoaCTBO YepHBIX U X X
IBETHBIX MeTAJJIOB
a | AriomMepanus xene3Hoi X X
PYAbl
b | [Ipon3BOJCTBO KOKCa X X X X X

o
<

¢ | [Ipegnpusitus yepHOM
METaJUTypIYH, BKIOYas
JINTEHHOE TIPOU3BOJICTBO

d | IlpousBojactBo Menu X X
¢ | IIpon3BoaCTBO AIFOMUHHUS X X
f | [Ilpou3BoACTBO CBUHIIA X X
g | IIpou3BOaCTBO LIMHKA X X
h | [IpousBoaCTBO NaTyHU U X X
OpOH3BI
i | [Ipou3BoxcTBO MarHus X X X
j | lIponsBoacTBO MpoUmx X X X

OBCTHBIX MCTAIJIOB

>
]

k | Usmenpunrtenu

1 | Tepmuueckas pereHeparus X x) X X
METaJIJIOB U3 MMPOBOJIOB
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4.2.3 TloakaTeropuu OpoOU3BOACTBA DIJIEKTPOIHEPTUU U TEILIOBOU YHEPTUU

BripaGoTka 3J€KTpO’HEpruM W TEIJIOBOM 3HEPTMU B HACTOsIIEH paboTe OrpaHUYHBaeTCS
pacCMOTPEHHEM TIPOLECCOB CXUTAaHWS HWCKOMAEMOIro TOIUIMBA M JAPYTHMX TOPIOYHX
MatepuanoB. He paccmaTpuBaiOTCS WHBIE HWCTOYHUKM DJHEPIWH: TOIUIMBHBIE OaTapew,
COJIHEYHAas W BETpOBas OHHEPrus, TUAPOINIEKTPOCTAHIUU, Te€OTepMalbHblE WU aTOMHBIE
CTaHIMM, TaK Kak oOpa3oBaHUs U BBIOPOCOB TUOKCHHOB/(pypaHOB, CBSI3aHHBIX C HMMH, HE
BbIsBIeHO. B Tabnuie 5 nepedncriensl COOTBETCTBYIOUIME OAKATETOPHH.

Tabnuna 5: [logkareropun Matpuibl peectpa — OcHOBHas KaTeropus 3

I[MoTeHunaibHbIE MYTH BHLIOPOCOB

Ne MoakaTeropum 0CHOBHOM Bo3nyx | Boga | Iloua | IIpogykT | OcTaTok
KaTeropuu
3 IIpousBoacTBO X (x) X

3JIEKTPOIHEPTUM U
TeIJIOBOH JHePrum

a | DIeKTpOCTaHIMK Ha X X
HCKOIAaeMOM TOILTUBE

b | DnekTpocTaHIMK HA X X
OMOTOIUTHRE

¢ | Cxuranue ra3oB U3 OTXO/I0B X X
OpPraHUYEeCcKOro

MIPOMCXOXKIEHUS U OMOTa30B

d | Otomenue AOMOB U X x) X
NPUTOTOBIICHUE MTUIIA
(6MOTOTLIHRO)

e | Otoruenue B OBITY X (x) X

(uckormaemMoe TOILUIUBO)

Ha kpynHBIX, XOpOIIO KOHTPOJIUPYEMBIX DJIEKTPOCTAHIMIX, PA0OTAOIINX Ha HCKOMIAeMOM
torumBe, oopazoBanue [IXJJI/TIXAD He3HaunTEeNHHO, TTOCKOIBKY MOJHOTA CTOpaHHs, Kak
MpaBUJIO, JOCTATOYHO BBICOKA, W HA HUX, OOBIYHO, HCIIOJB3YIOT TOIUIUBO, KOTOPOE
OJTHOPOJTHO ¥ COACPKHUT OOIbIIEe cepbl, 4YeM XJIopa, 4YTO CJIEpKHMBaeT oOpa3oBaHHE
X AJ/TIX 1D, kpoMe TOro, MCIONb3yeMble BUJBI TOTUIMBA OAHOPOAHBI. OaHako, OoJbIINe
M0 Macce DMHUCCHHM BCE € BO3MOXHBI, TaK Kak 0O0BEMbI JILIMOBHIX Ta30B, COJEPIKAIIUX
HeOonpimme kouneHntpamuu [IXJIA/TIX]ID, odens Benuku. Tam, riae paboTarOT MeHee
KPYITHBIE 3aBOJIbI, HJIM UCTIOIB3YETCsl OMOTOIUIMBO, TOTTMBO MOXKET OBITh MEHEE OTHOPOIHBIM
W CKHUTaThCs TMpH Oojiee HHU3KUX TeMIepaTypax WM C MOHWKEHHOW >(PQEeKTHBHOCTHIO
cropanus. Takue ycloBHsS MOTYT NMPHUBECTH K yBenudeHUto oopazoBanus [TXJI/TIXAD. To
XK€ caMO€ MOXKET MPOM30MTH IMpPH HCIOJB30BAaHMM B KAaueCTBE TOIUIMBA Ta30B U3 OTXOJOB
OpPraHUYECKOTO MPOUCXONKACHHUS W/WIM OMOTa30B M3-3a MPUCYTCTBHS B HUX HEXKEJIaTEIbHBIX
Y HEONPEIETIEHHBIX JOTOTHUTENBHBIX KOMIIOHEHTOB.

B CliydasaX OTOINNICHUA )_IOMOB/ B 6I>ITy n/vnm MIPUTOTOBJICHUSA MUIIU, KAYECTBO HUCIIOJIB3YEMOI'O
TOILUIMBa 4YaCTO HHU3KOEC, a IOJHOTa CTOopaHHsd O4Y€Hb Majla, YTO IMPUBOAUT K YBCIWMYCHUIO
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obpazosanust [TXJIJI/TIX]I®. OcHOBHBIE IOTOKH MX UAYT B BO3IYyX (IMHUCCHH C JBIMOBBIMH
razamu) U B OCTaTOK, B OCHOBHOM, B 30JIbHYIO TIBLIb U 30ITY.

4.2.4 TloakaTeropuv OpoOU3BOACTBA MPOAYKIIMN U3 MUHEPAIBLHOT'O ChIDBS

BricokoTemnepaTypHbIe MPOIECCHl TPUMEHSIOT IS TUIABJICHUS (CTeKIa, acanbra), o0Kura
(kuprnya, KepaMUK{) WM TEPMHUUYECKH BBI3BAHHOTO XHMHYECKOIO MpEeBpalleHusi (U3BECTb,
IEeMEHT). B 3THX cllydasx C)KUTaHHWE TOILIMBA MPUBOAUT K obpazoBanuio [TXIJI/TIXID B
KauecTBE HeXeaTelbHbIX MOO00YHBIX NpoaykToB. Kpome Toro, oopazosanne [TXIJ/TTXID
MOXET OBITh CBSI3aHO C MCIOJB3YIONIMMCS B Ipoliecce chipbeM. [[pon3BOJCTBO B IIEMEHTHBIX
neyax M rnevax i 0OXHra U3BECTH - KPYNHOMACIITaOHble TEXHOJIOTMYECKUE MPOLIECCH, B
KOTOPbIX 4YacTO K TOIUIMBY B KayecTBE JEIIEBOro (MPAaKTUYECKH OECIUIATHOIO0) TOpIOYEro
J00aBIISAIOT OTXOMBL. B cityyasx, xoraa aeicTByeT 3¢ (eKTUBHBIN KOHTPOJIb, HCIOIb30BaHUE
OTXO/I0B, HaIlpUMeEp, IIMH, OTPAOOTAHHBIX Macel, WIOB U Jp. HE MPEACTABISAET MPOOIEMBI -
oOHapyXEeHHbBIE IMUCCHU OBbLITH He3HAUYMTENbHBI. B Tabmune 6 npepcraBieHbl B 0000IIEHHOM
BUJIE IPOLECCHl MPOU3BOACTBA MPOIYKIUN M3 MUHEPAIbHOI'O ChIpbsi, IPU KOTOPBIX MOTYT
obpazosarbes [TXIJI/TIX1D.

Tabnumna 6: llogkareropun MaTpuibl peectpa - OcHOBHas KaTeropus 4

IMoTeHuMaabHBIE YTH BHIOPOCOB

Ne Hoaxareropun ocHoBHoli | Bo3nyx | Boga | Ilousa | IIpoaykr | Ocratok
KaTeropuu
4 IIpou3BoacTBO MPOAYKUUM X X
U3 MUHEPAJILHOTO ChIPbS
a | [IpousBoncTBo nemeHTa X X
b | [IpousBoacTBO U3BECTH X X
¢ | [IpousBoacTBO KMpHmya X X
d | Ilpou3BojacTBO cTEeKIIa X X
e | [Ipon3BoACTBO KEpaMUKH X X
f | [lpuroroBnenue X X X

ac(aabTOBBIX cMeceit

4.2.5 Tlogkareropuu TPaAaHCIIOPTUPOBKHU

TpaHcropTUpOBKa TPaKTUYECKH BCEr/la TECHO CBf3aHA CO CXKUraHueM OcH3MHA
(3TUIAMPOBAHHOTO W HEITWJIMPOBAHHOTO), KEPOCHHA, CMECEH ISl JIBYXTAKTHBIX JBUTATEICH
(0ObIYHO CcMecH MOTOpPHOro Macia W OeH3uHa B cooTHouieHuu 1:25-1:50), muzenbHOrO
ToriMBa (TaKkKe€ HA3BIBAEMOTO JIETKUM JUCTHWIUIATHBIM TOIUIMBOM) H MasyTa. OTH
MOJKATETOPUH TOKa3aHbl B TaOiumie 7. bojlee BBICOKME SMHCCHU TIPU  COKUTAHHUH
STHUJIMPOBAHHOTO OCH3MHA CBsI3aHBl C MPHCYTCTBHEM B HEM B KadyecTBe JI00aBOK
TaJIOTCHUPOBAHHBIX MPOTHBOHATAPHBIX MPHUCATOK. YBenndeHue BoIOpocoB [TXI/TTX/ID,
BO3MOJKHO, CBS3aHO C IUIOXHM TEXHHYECKHM OOCITYyKMBAaHUEM TPAHCIIOPTHBIX CPEICTB,
HHU3KUM Ka4eCTBOM TOILJIMBA U MOHMKEHHOM MOJTHOTOM €ro CropaHusl.

B GospImMHCTBE CilydaeB SMUCCHUU JBUTATeNeii BHYTPEHHETO CTOPaHUs MOCTYIAIOT TOJBKO B
BO31yX. JIMIIb B HEKOTOPBIX CIy4asX MPH CKUTAHWU JU3EIBHOIO WM TSXKEJIOro TOIUIMBA
(Ma3yTa) B ABUTATENISIX C HU3KOW TMOJHOTOW CrOpaHus, 00pa3yloTcs caka M yriepOAUCTBIN
0CTaTOK, COJIepIKaIIUe MOBBIIIEHHbIe KoHIeHTparuu [TXI/TIX]1D.
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Tabmuua 7: Ilogkareropun Matpuibl peectpa - OCHOBHas Kateropus 5

IoTeHumnalbHbIE MYTH BHIOPOCOB

Ne IMoakaTeropum 0CHOBHOM Bo3nyx | Bopa | ITousa | IIpoaykr | OcrTatok
KaTeropuu

5 Tpancnopt

qCTBIpeXTaKTHBIG JABHUIaTCIIN

o &

I[BYXTaKTHLIe JABHUIaTCIIN

o

I[H?)@J'IBHBIG JABUTATCIIN

(x)

XX R K| A

o

JBurarenu Ha TSXKEIOM
TOILIMBE (Ma3yTe U Ap.)

(x)

4.2.6 HOJIK&TGFODI/II/I HECKOHTPOJIUPYEMBIX IIPOILICCCOB CKUT'aHUA

HekonTponupyemblie Tporiecchl CKUTaHMsI OOBIYHO MPEACTABIISIOT COOO0M MPOIECCHl ¢ HU3KOM
MOJIHOTON CropaHusi TOIJIMBA, M OHW MOTYT CIY)KUTh CYIIECTBCHHBIMH HCTOYHUKAMH
NXAJ/TIX(®. B Tabnuie 8 BeIeNEHB 1BE MoaKaTeropui. HekoHTpoupyemMoe CKUraHue
OrioMaccel OOBIYHO BBI3bIBACT OOpa3zoBaHue MeHbIMX KoymdectB [IXJI/TIXID, dvem
C)KMTAaHUE CMEIIAHHBIX OTXOJ0B MCKYCCTBEHHBIX MAaTEepPHaJioB. boliee BRICOKHE BBEIOPOCHI TIPH
CXKUTAaHWHM CMEIIAHHBIX OTXOJOB CBS3aHBI C ITUIOXMMH YCJIOBHUSMH TOPCHHS, HaTUIHEM
HEOJIHOPOMHBIX U IUIOXO MPUTOTOBJIEHHBIX CMECEH, XJIOPHPOBAHHOTO CHIPHS, BIAXXHOCTH, U
KaTAUINTHYSCKA aKTHBHBIX COeOUWHEHWH. Bo Bcex clly4asXx OCHOBHOE TIOCTYIUICHHE
MPOUCXOANUT B BO3JYX M B OCTATOK, OJHAKO MPH OMpeeEHHBIX YCIOBUAX TAKKe BO3MOKHO
MOCTYIUICHHE B BOJLY U MOYBY.

Tabmuna 8: [Togkareropun Matpuibl peectpa - OCHOBHas KaTeropus 6

IloTeHnuaIbHbIE nmyTH BblﬁpOCOB

Ne Hoakateropun ocHoBHO# | Bo3ayx | Boma | Ilousa | Ilpoaykt | Octatok
KATEerOpHH
6 HexoHTposMpyemble X X
npouecchl C:KUTaHUS
Cxuranue 6MOMacchl X x) X x)
b | Cxuranue  OTXOJOB U X (x) X (X)

CIIy4alHbIE MOXKapPbI

4.2.7 Tlogkareropuyd OPOU3BOJACTBA W IIPUMEHEHHUS XMMHYECKHUX BEIIECTB U
HOTPEOUTEILCKUX TOBAPOB

BeiOpocsl  AMOKCMHOB ¥ (ypaHOB TpPH TMPOU3BOJICTBE XUMHYECKHX BEIIECTB H
NOTPEOUTENBCKUX TOBAPOB MOTYT TMPOUCXOIUTh Kak B pe3yiabTare IOCTYIUICHHS
MXJ/IIXAD ¢ ceippeM, Tak U B pe3ysibTaTe uX oOpa3oBaHUS B XOJ€ MPOU3BOJICTBEHHOTO
nporecca (Tabmmma 9).

Nuaukatopamu BbicOkOM BepostHocTH obOpaszoBanus [IX/JI/IIX/I® npu Xxumuueckom
MPOU3BOACTBEHHOM TMPOIECCE SBISIOTCA '"BbICOKas Temmeparypa', "menouHas cpenaa’,
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"MNPUCYTCTBUE YJIBTPAQHUOICTOBON paaudalud B KayeCcTBE WCTOYHUKA JSHepruun" U
"IPUCYTCTBHE PAIUKAIOB B pearupyomeil cmecn/xummudeckom npouecce” (cMm. Paznmen 3.1).

Tabnuna 9: llogkareropun MaTpuibl peectpa - OcHOBHas KaTeropus 7

IHoTeHnuaJbHbIe MyTH BHIOPOCOB

Ne IHoakaTeropun 0CHOBHOM Bo3zayx | Boma | llousa | [Ipoaykr | OcrTaTok
KaTeropuu
7 IIpousBoacTeo u X X X X
NpUMEeHeHHe XUMHYeCKHX
BeLeCTB H

l'lOTpeﬁl/lTe.]'IbCKl/IX TOBapoB

a | [Ipou3BOACTBO LEITIOI03bI X X X X
u Oymaru

b | Xumuueckas X X (x) X X
MPOMBIIIIIEHHOCTh

¢ | Hedranas X X
HPOMBIIIIIEHHOCTh

d | [Ipon3BOACTBO TEKCTUIIA X X

e | OOpaboTka KOXHU X X

B mpomsBonacTBenHbix mporeccax noctyruienne [TXJJI/TIX® moxer mMpoucXoauTh BO BCe
Cpeabl/OTAeTbl OKpY>KaloLIel cpenbl M B MPOAYKTHL. [IprMeHeHne 31eMeHTapHOro xJjiopa s
oTOENMBAHKS U IPUMEHEHHUE psifa OMonuaoB, Takux kak [IX®d, n HeKOTOpBIX Kpacutenei (Ha
OCHOBE XJIOpaHWJIa) BIEKYT 3a coOoil HemocpeacTBeHHoe nocrtymienue [TXJI/TIX]ID B
Boay. CremoBaTeNbHO, HEOOXOAMMO  YACTUTh 0Cc000€ BHUMAHHE  TINATCIHHOMY
WCCIIEIOBAHUIO 3TUX HEMHOTOYMCIICHHBIX MOTEHIUAIBHBIX MCTOYHHUKOB, HMEIOIIUX 0COOYIO
3HaYUMOCTh AJis paccMaTpuBaemoit mpobdaemst [IXJI/TIXD B nemnom.

4.2.8 Iloakareropuu "Pasuoe"

B Tabmuue 10 0600meHbl HeKOTOpble KaTeropuu, Bxoasuue B "Pasnoe". IIpoueccs! cymku
MPOMCXOJAT MpPHU NPSAMOM KOHTAKTe€ TOpSYEro ra3a C BbICYLUIMBAEMBIM MaTepHUasoM.
Oo6pazoanue [IX]JI/TIX]I® npoucxoauT, B OCHOBHOM, KOTJa HCIONB3YETCs 3arpsi3HEHHOE
TOIUIMBO M TP B3aMMOJEHCTBMM TOpSYMX Ta30B C OPraHUYECKUMM MaTepuaiaMu,
noJBepraeéMeiMu cyiike. B mpormeccax cymku OnoMacchl M HpU KOINUEHHMH B KayecTBe
TOITMBA MCHOJB3YIOTCA OTXOIbI, TaKMe KaK MHCIOJIb30BaHHAs/00paboTaHHasi ApEeBECHHa,
TEKCTHIIb, KOKa WIJIM MHBIE 3arpsS3HEHHBIC MaTEPUAIIbI.

Kpematopuu moryT Takxke ObITh HcTouHMKaMu BeIOpocoB [IXJII/TIX]I®D, Tak kak cxXUraHue,
KaK IpaBWJIO, HE SBJISETCS IOJHBIM, a TMOCTyHAlolde MaTepHhajbl HEOJHOPOAHBI. 1'poOsbl,
Oanp3aMMpYIOLIME  KHJIKOCTH W JIGKOpAaTHBHbIE  MaTepualibl  MOTYT  COJEepXaTb
XJIOPUPOBAHHBIE XUMHUYECKHE BEIIECTBA M IUIACTMACCHI, METAJUIOCOJAEPIKAIINEe KpacKu H
HEroproune MaTepuasbl.

OTxoapl MpennpUATH XMMHUYECKOM YHMCTKU MPEACTAaBISAIOT COOOH elle OJUH HCTOYHUK
X OJ/TIX D, koTopslii BKItoUeH B mojkateroputo "PaszHoe". B pesynbTare XUMHUYECKOM
YUCTKU JMOKCHHCOJEpIKalllue XUMHUUYECKue BelecTBa (B OocHOBHOM, [IX® u kpacutenn)
koHueHTpupytorcs. Uctounukom TIXJII/TIXAD sBrustorcs OMOnMIbl, MPUMEHSIEMbIE IS
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00paboOTKU TKaHeW W KpacuTelnu TKaHeH. [psA3b M MOT, CKAIUIMBAIOIIUECS Ha 3arpsi3HEHHOM
0JIeXkJ1e, HE BHOCSAT CYIIECTBEHHOTO BKIaaa B 3arpsizHenne [TX ]I/ TIXD.

Tabnuna 10: ITogkaTeropun matpuiisl peectpa - OCHOBHAS KaTeropusi 8

IoTeHuMaabHBIE MYTH BHIOPOCOB

Ne IMoakaTeropuu 0OCHOBHOM Bo3nyx | Boga | IlouBa | Ilpoaykr | OcTatok
KATeropuu

8 Pa3noe X X X X X
a | Cymka Guomacchl X X
b | Kpematopun X X
¢ | Konrtunsau X X X
d | Xummueckas 4ucTKa X X X
e | TabakokypeHue X

4.2.9 Tlonkareropuun "Y nanenue"

B Ta6muie 11 mepedyucieHbl 3HAYMMbIE METO/bI yIAJEHUS OTXOJ0B, HE OTHOCSIIUECS K
TEPMHUUCCKOMY YAAJICHUIO/CXKUTaHUI0, KOTOPBIE MOTYT NpHUBecTH K BeiOpocam [TXJIJI/TIX]ID,
MPEUMYIIIECTBEHHO B BOJY W IOYBY. DTH METOJBI BKIIFOYAIOT 3aXOPOHCHHE BCEX BHJIOB
OTXOJIOB, BKJIIOUAs KaHAJIM3AIMOHHBIC WIIbI, COpOC OTpabOTaHHBIX Macell, a Takke cOpoc B
OTKPBITHIE BOJIOEMBI OTXOJIOB H HJIOB.

C uenpto onpezaeneHuss UHTeHCUBHOCTH BhIOpocoB TTXJIJI/TIX/I® HeoOXoauMO ONpeienuTh
KOJINYECTBO yJaJIieMbIX OTX0J0B M KoHIeHTparuio B HUX [IX/IJI/TIXI®P. CymecTBeHHbIH
ncrounuk nocrymienus [IXJJI/TIX]I® MoxeT BO3HHKHYTh TPH COBMECTHOM YIaJICHUH
CMEIIaHHBIX 0TX0/I0B. ClieyeT MOOMPATh Pa3BUTHE ATbTEPHATHBHBIX METO/IOB MepepaboTKH
U yJIaJICHHUS OTXOJIOB, XOTS IO HUM CYIIECTBYET JIMIIL HeOoJbInas 6a3a JaHHBIX.

Tabnuna 11: TTogkaTeropun matpuisl peectpa - OCHOBHas Kateropus 9

IMoTeHuMaabHBIE MYTH BHIOPOCOB

Ne IMoakaTeropum 0CHOBHOM Bo3nyx | Bopa | ITousa | Ilpoaykr | Ocratok
KATeropuu
9 Ynanenue X X X
a | 3aXOpOHEHUS U CBAJIKH X
OTXO/I0B
b | Kananuzamnus/nepepaboTka (x) X X X X
KaHaJIN3allMOHHBIX CTOKOB
COpoc B OTKPBITHIE BOJOEMBI X
d | KomnoctupoBanue X X
e | Ynanenue orpaboTaHHOTO X X X X X
Macia (He TepMUYecKoe)
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4.2.10 Iloakareropun "I'opstune Touku"

"l'opsiure TOUKHM" BO3HUKAIOT KaK HETMOCPEICTBEHHBIA PE3yNbTaT NPAKTHKH YJAJICHUS
OTXOJIOB, KaK 3T0 onucaHo B Paznene 4.2.9, niau npu HENPaBUIBHOM YJJAICHUH 3arPsS3HEHHBIX
MmatepuaioB. IlocTyrienue U3 3TUX UCTOYHUKOB MOXET YK€ NMPOUCXOIUTh, WIN €r0 MOKHO
OXHJaTh, €CIM He OyIyT HpUHATH NpeaynpeautenbHele Mepbl. B TabGmuue 12 npusenen
MIPUMEPHBIN CIIUCOK MECT, T/I€ MOTEHI[UAIBHO MOTYT BOBHUKHYTH "TOpAYNE TOUKH'".

[Tonkareropun a-c xareropuu "['opsume TOUYKHA" MOXKHO CBSI3aTh C KAKUM-JIHOO
CYIIECTBYIOIIMM TPOU3BOJICTBEHHBIM MporieccoM. [locTymueHne MOXeT yKe MPOUCXOIUTH
KaK B pe3ynbTaTe MIYIIUX Ha MeECTax IPOLIECCOB, TaK M B PE3YJIbTAaTe XO3MCTBEHHOM
nesrenbHocTH B mpouuioM. Iloakareropun f-i 0ObIMHO MpenCTaBIAOT cOOOH J1emO3UTapuy,
rne  [IXJJVIIXD-conepkamue  MaTepuanbl  XpaHWINCh,  3aXOPaHUBAIUCh WM
HaKaIUIMBAINCh B TEYEHME MHOIMX JeT. B 3TuxX ciyyasx MOCTYIUIEHHME MOXKET YXKe
MIPOUCXOAUTh, BCKOPE HAyaTbCsl WM JIMIUb MPEACTaBISATH IMOTEHLUAIbHYIO YIpo3y B
OynymieM. BrisBIeHME MOTOOHBIX MECT MOXKET OKa3aThCsl CIIOKHOM 3aauc.

Tabmuma 12: [loakareropuu marpuilsl peectpa — OcHoBHas kateropus 10

IloTeHnHMaJIbHBIC YTH BEIOPOCOB

Ne OcHOBHBIE KaTeropum u Bo3nyx | Boaa | IlouBa | IIpoaykr | OcraTok
NOAKATEr OpPUH

10 BrisiBienne BeposiTHO, TOMBKO perucTpanus ¢ NocIeay e
NMOTEHIIHAJBbHBIX "'TOPAYMX | OLEHKOH ¢ yueToM crenuuKd KOHKPETHOTO MecTa
To4Yek"

a | Mecra nmponsBoacTsa X
XJIOPUPOBAHHBIX
OPraHUYECKUX COCAUHECHUI

=

b | MecTa nmpou3BoACTBa XJIopa

¢ | Mecrta mpUroTOBIECHUS X
XJIOPUPOBAHHBIX (DEHOJIOB

d | Mecrta npumeHeHuUs X X X X
pEeLEenTypHBIX CMECEH C
XJIOPUPOBAHHBIMHU (PEHOIAMHU

e | Mecra 3aroToBku u X X X X
00pabOTKH IpEeBECUHBI

f | TpancdopmaTopsl u X X
KOHJICHCATOPBI, 3aII0THECHHBIE
IMXb

g | CBanku orxooB/OcTaTku U3 X X X X
Kareropuit 1-9

h | MecTa cOOTBETCTBYIOIINX X X X
aBapuit

i | Boiemka rpyHra, X
3emJyieueprnareabHbie padoTh

J | Mecta no6bran/nepepaboTku X
KaOJIMHUTA WA KOMOBOM
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TJINHBI

Ouenka Kaxao0d "ropsdyei TOYKH' C y4EeTOM €€ MECTOIOJIOKEHHS JOJDKHA ONpEeNeiUTh €e
TEKyIIUI CTaTyC: HEMOCPEACTBEHHAS YIpo3a WK NOTEHIMATbHAS BO3MOKHOCTH TIOCTYTUICHUS
B OyaymieM. B mroboMm citydae ee MEeCTOTIONIOKEHHE IOJDKHO OBITh 3apEeTrUCTPUPOBAHO.

4.3 Jtan 3: Coop napopmauuu

Crenyromuii 3Tan - co6op moapoOHOW wH(oOpMaluu o mporeccax. MacmTadbl mpoiecca
(HampuMep, TOHHBI COMOKEHHBIX OTXOJOB, TOHHBI TIPOM3BEICHHON MeaW), a TaKke
nHbopMaIusl O Tpolecce SBISIOTCS 3HAYMMBIMU JUIS TIPOBEACHHUS OIEHKU. B mpepenax
OJIHOW TIOJKATETOPHH, TPU TPOU3BOJCTBE OJHOTO M TOTO JK€ TMPOAYKTa, OMHUCCHH
X OJ/TIXI® MoryT 3HaYMTENHHO KOJIeOaThCsl B 3aBUCHMOCTH OT TEXHOJIOTHH, XapakTepa
mporecca W Jp., a BO MHOTHUX CIydasx BO3MOXHa IMIIb NPUOTU3UTENbHAS OICHKA.
BriOpaHHbIe METO/IBI OIICHKU OYAyT pa3iuvaThCs; OHH JIOJKHBI YUYUTHIBATH MECTHBIE YCIIOBHS
U uMerommecs cpenctBa. KiodeBble mapameTpbl, HCIONb3yeMble ISl pa3rpaHHYCHHS
MPOIIECCOB C BBICOKUMH SMHCCHUSMH U TPOLECCOB ¢ HU3KUMH IMHUCCHSIMH, TPHUBEICHBI B
Paznene 6.

Kak npaBuio, BHayaie coOMparOT OCHOBHbBIE JaHHBIE O MaclITabax MPOU3BOJACTBA IS
KaKJOW KaTeropuu M CBEJCHUS O 0a30BOH CTPYKType paccMaTpUBacMON MOJIKATETOPHH.
HcxonupIMu TaHHBIMH U XOPOLITMMH UCTOYHUKAMH WH(POPMALIUH SIBIISIOTCS:

° HaI_II/IOHaJIBHBIC CTaTUCTUYCCKUEC NaHHBIC O IIPOMBINIJICHHOCTH, TPYAC U HAJIOTaX;

° PernonanpHple CBOAKHM O XO3SMCTBEHHOM OCATCIBHOCTH, BKIIOYas JIaHHBIC
HaI[MOHATILHOTO MTPOU3BOJICTBA U UMIIOPTA/IKCTIIOPTA;

. OnepallMOHHbIE YUYETHBIE 3allCH M pa3peliarollue PEerucTPalruOHHbIE JOKYMEHTHI
MIPOMBIILIJIEHHBIX MIPEANPHUATHIA;

° JaHHbBIE OTpaciIEBbIX aCCOLUALINIA;
° JlaHHBIE O TPOU3BOJCTBE U OTPACIH B UCTOPUUECKOM ACIIEKTE.

[logkareropuy,  BKIIOYAMOIIME, B  OCHOBHOM, KpPYIHBIE  TPEINPHUATHSA,  MOTYT
XapaKTepU30BaTbcsi  KOHKPETHBIM  MECTOPACIONOKEHHEM  HCTOYHHKOB  BBIOPOCOB.
[Tonkareropuu, COCTOSAIINE M3 PACCEIHHBIX NCTOYHUKOB, CIEAYET XapaKTepHU30BaTh, MPOBOJIS
cbop 1 0000IIeHNEe UMEIOIIMXCS IIEHTPATM30BaHHBIX JaHHBIX. Eciu 00 ompeneieHHOM BHUjE
XO3SMCTBEHHOM JEATEJIbHOCTH JaHHBIX HET, JWana3oH 3HAY€HHWH BO3MOJXKHBIX SMHCCHI
MOXHO PacCUUTHIBATh, MPUMEHSIS MHUHUMAJIbHOE W MAaKCHMAallbHOE 3HAa4YeHHE (aKTOpOB
9MHUCCHH.

Haubonee BaxkHas wuHoOpManus, HeoOXogumas s KIAaCCU(PHUKALUHM IPOIECCOB U
MOJKATErOpHid, BKIIIOYEHA B IIPUMEPBI BOMPOCHUKOB (cM. Pazzen 9). Llenb 3TUX BONMPOCHHUKOB
- 00JIerYuTh BHIOOP MOIXOASIINX (PaKTOPOB SMUCCHH.

JIOIOKHBI OBITH OXapaKTEepPH30BaHbl BCE HMCTOYHUKH. ECIM HUCIONB3yeTcs aHKETHPOBAHHE
OTACTBHBIX MPENNPUATHIH, MOKET OTPEOOBATHCS KPONOTIIMBAs MOCIEIyomas padoTra ¢ TeMm,
9T0OBI 00ECTIEYNTh MaKCHMAaJIBbHOE BO3BpAIICHUE 3aIllOJHCHHBIX BONPOCHUKOB. HemoHbIi
cOOp MaHHBIX MOBJIMSAET HAa BCE MOCIEAYIOIIUE pEe3yJbTaThl M CHU3UT OOIIee KayecTBO
peectpa. Ha stane cOopa JaHHBIX PEKOMEHAYETCSl MPOBEJCHUE HE3aBHCUMOTO KOHTPOJIS
Ka4yecTBa M MNpOLEAyp, 00eCreYrBalonX KayecTBO JaHHBIX. B maeanpHOM ciydae OynaeT
CO3/1aHa TIOJIHAS M OYEHb MOJApOOHas 0aza NaHHBIX, cojepkaiias uHpopMmarui 000 BcexX
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BHJIaX JICATEIBHOCTH, TOTEHIMAIBHO CBs3aHHBIX ¢ BblOpocamu [IXJII/TIXJID, mo
KOHKPETHBIM MECTaM PAaCIIOI0KEHUS KaXXA0r0 UCTOYHUKA.

Henonnas mHgopmanus - npoGesbl B JaHHBIX - MOTpeOyeT caenaTh JONMYLIEHHs Ul TeX
HCTOYHUKOB, [0 KOTOPBIM HeNb3sl coOpath crnenuduyueckyto nHpopmanuto. [Tonxoast OymyT
pa3nuyaThCcs, HO BCE JOMYLICHUS JOJDKHBI ObITh MOHATHBIMH JUIS TOTO, YTOOBI OOJNErduTh
OLIEHKY JaHHBIX Ha OyAyliue TepHOAbl M TMEepPEOLEHKY IpHU MOCTYIUIGHUH HOBOMU
uHpOpMauK. 31eCh MPEACTABICHO J[BA MTOAX0/A.

ITonxon '"ycpenHenus" mpeanosaraeT, YTO HEAOCTAIOLIME JIaHHbIE PpacHpeaessitoTcs
aHAJIOTMYHO MMEIOIIMMCS JaHHBIM (HampuMep, COOTHOIIEHUE NPEANPHUITUH C BHICOKMMHU U
HU3KHMH 5SMHUCCHSMHU HMJIM YPOBHEH COOTBETCTBUS TEXHOJIOTMYECKUM TpPEOOBaHMSAM).
"KoncepBatuBHBI MOAXOA" TMOApPa3syMEBAeT, YTO HENOCTAIOIME WCTOYHUKH JIydIlle
0XapaKTepU30BaTh, HCIONB3Yysl CaMblii BBICOKHH (haKTOp SMHUCCHH, HWMEIOIUiCS B 0ase
JAHHBIX, WJIM CaMbli BBICOKHH (AKTOp SMHUCCHU Cpeaul NPEANPHATHH, MPEeIOCTaBUBIINX
nHpopManuio. JomymeHns JOKHBI OCHOBBIBATHCSI HA HAMITYUILIEM CY)KJICHUU C YIETOM BCEX
UMEIOIUXCSA JaHHBIX. WX cremyer dYeTko CcGOpMyIHpOBaTh M IMPOAHATU3UPOBATH C
MPUBJICYCHUEM CTOPOHHHX JIHI. B HEKOTOPBIX ciayyasX MOXKHO MOJYyYUThH JAOIMOJHUTEIbHbIE
JMaHHbIE W3 TOPTOBBIX aCCOLMALMN, OT MOCTABUIMKOB O0OpPYAOBaHUS, PErJaMEHTHUPYIOIINX
OpPraHoOB WJIX SKCIEPTOB B IaHHOM OTPAaCIIH.

44 DOran 4: Kinaccnpukanusi mnpomecca M KOJMYECTBEHHAS
XapaKTepPUCTHKA HCTOYHMKA

Omuccun, 00pa3yronecs: B pe3ysbTare MpoleccoB, ONMCAHHBIX BBIIIE KaK "MojKaTeropun”,
MOTYT pa3IN4aThCsd Ha HECKOJIBKO TOPSAAKOB B 3aBUCHMOCTH OT TEXHOJIOTHYECKHUX HIIH
IKCIUTyaTallHOHHBIX OocOoOeHHOcTei. B ['maBe 6 conepKUTCS MOJHBIA CIUCOK Pa3IMYHBIX
MOJKATErOpHid U MPOLECCOB B MpeJeax Kakaoi moakateropuu. B kaxmom Paznene taxoke
YKa3aHO, Kak KIAcCU(PUIIMPOBATh TNPOIECCHl M BBIOMPATh COOTBETCTBYIOIINE (HAaKTOPHI
HMHUCCHHU.

Mertononorus PykoBozicTBa nmoompseT UCMOIb30BaHUE JaHHBIX, IOTYYEHHBIX B Pe3yjbTaTe
U3MEpPEHUil, ecu TaKoBble MMEIOTCS, JUIsl CTpaHbl Win peruoHa. OpHako A oOecrieyeHus
CPaBHMMOCTH JIaHHBIX W TIPEJOCTaBICHUsI BaXHOH wuWHPopManuu 00 3PPEeKTUBHOCTH
mporecca, AaXe NpU HAIWYMM JaHHBIX BBIOJHEHHBIX W3MEPEHUi, ClelyeT INPOBECTH
KJIacCU(UKAIIMIO YCTAHOBOYHBIX (PAKTOPOB SMHUCCHH, a TAaKXKe NMPUMEHHUTh UX. Pe3ynbTarsl
KOJIMYECTBEHHON XapakTepUCTUKW HMCTOYHHKOB, OCHOBAaHHbIE HAa MAHHBIX MPOBEICHHBIX
M3MEPEHUi, TMPEICTaBICHHbIE BMECTE C pPEe3yJIbTaTaMH, OCHOBAHHBIMH Ha YCTaHOBOYHBIX
(akTOpax SMHCCHH, TIOMOTAIOT ONpeneNuTh S(P(EKTUBHOCTh HACTOSIIEro PykoBoacTtBa u
BBISIBUTH O0TACTH JJIs TaJTbHEUIEH paboThI.

[IpakTnyeckn BO Bcex choy4asx Ui COCTaBJIGHUS peecTpa moTpedyercss Kak-To
CTPYIIHPOBAThH MPOLECCH! (MJIM MPOBECTH UX KIACCU(UKAIUIO) /Ul OTACIBHON CTpaHbl WIN
pEeruoHa M 3KCTPAINOIUPOBATH PE3yJILTAThl, TTOCKOJIBKY KpailHe MajOBEpOSTHO OOHApPYKUThH
JIAaHHBIE U3MEPEHMI [T KaXKIO0r0 OTIIEIbHOIO Ipoliecca B Mpeieiax CTPaHbl MM PErUOHA.

4.4.1 Kinmaccudukaims opoiiecca

B Pazgene 6 yTOYHSIOTCS KJIACChl TMPOIIECCOB B Tpenenax KaxXaoW moakateropuu. s
Ka)XJIOTO KJlacca TpeacTaBieH Habop dakropoB smuccun (Pazmensr 6.1 - 6.10). B pamkax
KaXIOW ToJKaTeropuu Kiacc Oojiee HHU3KOro mopsiaka (kimacc 1) xapakrepusyer
JIeSITENIBHOCTD MIIK MIPOLIECC, MPUBOASIINE K 00pa30BaHUIO MU BEIOpOocaM OONBIINX 00HEMOB
X A/TIXAD; obuiue ycnoBus SBISIOTCA TUIOXUMHU, a (GaKTOPhl IMUCCHUA — BBICOKUMHU. C
pocToM mopsiika kiacca (kjmace 2, 3 M T.A.) YCIOBHMS CTaHOBATCS Jiydnle U OOBEMbI
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obpazoBanus u BeIOpocoB [IXIJI/TIXJI® cHmkaroTcs; (HakTopsl SMUCCHUU SIBISIOTCS Oonee
HU3KAMH.

Undopmanus, mnonydeHHas Ha dTane 3 B pe3yJbTare HWCIOIb30BAaHUS CTaHJApTHOTO
BONPOCHUKA WM JAPYTUMH MyTSIMH, JOJDKHA OBITh JOCTATOYHOW JJsi TOTO, YTOOBI
CTPYIIUPOBATh MPOLECCH MO TEXHOJOTHUSAM M OINHCAHUSAM TPOLECCOB, MPHUBEACHHBIM B
Paznmene 6. B kaxkaoMm knacce J0MDKeH OBITh MPEACTaBICH ONpeEClCHHBI YPOBECHb
TEXHOJIOTHH ¥ TIPOU3BOJUTEIBHOCTH, YTO B PE3YJILTATE AACT CXOJHBIC BHIOPOCH U ONPABJIAET
MPUMEHEHNE OJTHOTO U TOTO ke (akropa smuccuu. OOpa3Iisl BOMPOCHUKOB MPEJICTABICHEI B
paznene 9 — [pwioxkennu 2: BompocHWKH MOTYT MOMOYb MPH KOMIWISIIHYA WHPOpMarun. B
KadecTBe OOMmel mponeAypsl W B IENIX KIacCH(UKANHUK TIpoIecca Kak «IJI0XOroy,
«XOPOIIETO» WA «HAWITYUIIETO UMEIOIIEr0CsS METOa» HeOOXOAMMO YIUTHIBATH CIICIYOIICE:

1. OcHOBHBIE XapaKTEpUCTHKM IpOIecca WIM TEXHOJOTMH HUIPaloT OOJBIIYI0 pOJb H,
COOTBETCTBEHHO, BO3JICHCTBYIOT Ha BBIOOp HOMepa kiacca. «llmoxwme» TexHOIOrHu
(kmacc 1) BO BceXx BBICOKOTEMIIEPATYPHBIX IpoLlECCaX HMEIT  CledyrolIue
XapaKTepUCTUKH (B OOJNBIIMHCTBE CllydyaeB — OOBEIMHEHHE IIENIOr0 psila TaKhX
XapaKTePUCTHK): Y HUX Mallble KaMepbl COKUTaHMsI, HU3KUE TeMIIepaTypbl B Kamepax
CKHUTaHUsl, Kamepa COKUTaHMs CTaTHYHA, 3arpy3Ka MPOU3BOAMUTCS NmapTusiMu U T.4. [Ipu
VIyYIIEHUW TpoIlecca YBEIMYUBACTCS OOBEM KaMmepbl CXKWUTaHHS, ITOBBIIIACTCS
TeMIieparypa u TypOyJIEeHTHOCTb, IPUCYTCTBYET J0XKHUTaTelb, MOCTYAIONINI MaTepuan
yyIle, JIydlle TMepeMellaH WIM u3MelbueH, oOmas 3((eKTUBHOCTh CrOpaHus
noBblaeTcs (BaxxkHocTh cobmonenuss 3 T). B pesynprare cHuxkaercs oOpazoBaHME
IMXVTIX AD.

B nmamnom PykoBoacTBe 3TO 03Hadaer, 4Tro OymeT BbIOpaH Oosee BBICOKWN Kiacc ¢
Oosiee HU3KUM (PAKTOPOM SMHCCHH. B 3TOM CMBICIE POTAMOHHBIC IIEYH, TEYH C
JBWKYIIUMHUCS KOJIOCHUKOBBIMH PEIIETKAMH, CO CKWKCHHBIM CJIOEM CUHUTAIOTCS
Jy4Iie, YeM CTaTUYHbIe KaMephbl CKUTaHNs. B HEKOTOPBIX ClTydasx OMpeleIeHHYIO POJIb
UTPaOT (U3NYECKUE XAPAKTEPUCTHKU TOCTYMAIOMUX MaTepuanoB. CaMblii BBICOKHIA
HOMEp Kjlacca OTHOCHTCS K TEXHOIOTHSM M MeTojzam, mpexacrasistommm BAT/BEP
(Hammy4IIrie UMEIOIIUECS METO b/ HAUTYUIIINE BUBI TPUPOJTOOXPAHHON NEATEITHHOCTH )

u 00BIYHO SIBJISTFOLLIMUCST KPYIHOMACIITaOHBIMU HPOU3BOJICTBAMH,
(bYHKIMOHUPYIOLIMMUA KPYTJIBIN roj npu KOHTpOJIE MOCTYTAIOIINX
MaTepHaoB/TOTLINBA.

2. He meHee BaXXHBIMH SBISIOTCS TEXHOJOTMM KOHTPOJIS IOCIE «Tropsiueil 30HBD»; B
OOJIBIIIMHCTBE CIy4aeB 3TO 000PYNOBaHHE M TEXHOJOTHH IO OYUCTKE JBIMOBBIX I'a30B.
B PykoBonctse npeanaraercs aug¢depeHranus B COOTBETCTBUN C HATMYUEM U THUIIOM
takoro oOopynoBanus. Kmacc 1 o0bl4HO moapa3ymeBaeT OTCYTCTBHE KaKOTro-JIHOO
obopynoBanus. Jlns ynanenus rpyosix yactuin u [IXJI/ITX/D, ancopOrpoBaHHBIX H
abcopOMPOBAaHHBIX HA ATUX KPYITHBIX YAaCTHUIIAX, JOJDKHBI yCTAHABINBATHCS IIUKJIOHBI U
AIIEKTPOCTATUUECKUE OCATUTENN — JPYTUMH CIIOBAMH, IIPUCYTCTBUE TOTO WM HHOTO U3
Ha3BaHHBIX BHUJIOB 00OpYyNOBaHMS IEpeMelaeT mporecc B kiacc 2. JlanpHeiero
YIIy4IIEHUS OYHMCTKMA JBIMOBBIX Ta30B MOXHO JOCTHYb TIPH TIOMOIIM MOKPBIX
cKpyOOepoB, pyKaBHbIX (UIBTPOB WJIM HWHBIX YCTPOHCTB I  yHaJCHUS
MEJIKOIUCTIEPCHBIX YacThil. st kaxaoro mporiecca OyIeT BeIOpaH cieayomuid 0olee
BBICOKHMI Kiacc. Bo MHOrMX ciydasx, OCOOCHHO B Ciy4ae CXHUIaHUs OTXOJIOB,
HAWBBICIIUI/HAMITYYIINI KJIacC MOXET OBITh BBIOpAaH TOJNBKO, €CIIM YCTaHOBJICHO
BBICOKOTEXHOJIOTUYHOE 00OPYJJOBaHUE 110 OUYUCTKE BIMOBBIX I'a30B, MpEIHA3HAYEHHOE
st cBefieHust Kk muHumymy/yaaneHus [IXJ/TIX/IP — takoe, kak ycTpoWCTBa C
MH)KEKLHUEH yriisd (4acTo B CMECH C U3BECTHAKOM), (PUIBTPBI ¢ AKTUBUPOBAHHBIM yTIJIEM
00 KaTaIn3aTophbl TUOKCHHOB.
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3. OxoHuaTenbHas KiIacCU(pHUKAIMs TOJHKHA OOBEIMHUTH /IBa BBIIICHA3BAHHBIX ITyHKTA,
IIPU 3TOM CJIEAYeT OTMETHUTh, YTO OOBEAMHEHHS JBYX MPOTHBOIOJOXKHBIX KJIACCOB HE
ObIBaeT, HaMpUMep — Mayas yCTaHOBKA JUISA COKUTaHHUs 0e3 TeMIIepaTypHOro KOHTPOJIS
He Oy/ZeT OCHalleHa BBICOKOTEXHOJIOTHYHBIM OOOpPYIOBAHHMEM IO OYHCTKE IBIMOBBIX
ra3oB, a KPYIMHBII 3aBOJl HEMPEPHIBHOTO MPOM3BOJACTBA HE MOXET HE ObITh OCHAIICH
(GbuIbTpaMH MU YCTPOHCTBAMH 110 KOHTPOJIIO 3arPSA3HEHHUS.

4. Jlma HETepMUYECKHX TIPOIECCOB BBIOOp Kiacca OyJeT ONpeAelsaThCs TeM XKe
COUCTAaHMEM XOPOIIMX WM TUIOXHMX YCIIOBUM B Hawaie mporecca (B OOJBITUHCTBE
CIIyJacB Ha NPOU3BOCTBCHHON YCTAaHOBKE) M XOPOIIMX WM TUIOXHX YCIOBHU B KOHIIC
mporiecca (Jaiie BCero — 3To yCTpocTBa ynanenus win yaunatoxenus [TXJ/TTXD,
TaKue KaK MOTOKOBBIC (PUIIBTPHI).

B npenenax ogHo# moakareropun GakToOpbl SMUCCHU JJIS IBYX PA3TUYHBIX TEXHOJIOTUYECKUX
YPOBHEW MOTYT pa3Iu4aThCs sl OAHOM MEepPEeHOCSIIeH cpenbl (HanmpuMep, BO3ayxa), HO ObITh
OJIMHAKOBBIMM JJIsl JIpyrof IepeHocsllel cpelpl (HampuMmep, OCTaToK Wiu mousa). [lns
OKOHYATEIIFHON KIIacCU(UKAIINH TPENNPUATHI MOKET OTPeOOBATHCS MPOBEICHUE OIICHKU 1
MNPUHSITUE AOMYIICHUA.

UYroObl yOeauThCs, YTO YYTEHBl BCE BHJBI JEATEIbHOCTH, HEOOXOAMMO CyMMHPOBATbh
BEJIMYMHBI TPOU3BOAUTENFHOCTH B OTICNIBHBIX CTPOKaxX KiacCU(UKAIMHM, YTO JOJDKHO
paBHATBCSA OOIIEMYy KOJMYECTBY MaTepuala, MepepadoTaHHOTO B TpeAeiax JaHHOH
nojakateropun. Hampumep, B moakareropu '"CkKMranue OBITOBBIX OTXOIOB" KOJIMYECTBA,
C)KMTaeMbl€ Ha XOPOILIO KOHTPOJIHMPYEMBIX MPEANPHUATHIX, CyMMHPOBAHHBIE C KOJIMYECTBAMU,
C)KMTaeMbIMU Ha TIOXO KOHTPOJIUPYEMBIX MPEANPHUITHIX U ApP., JOJKHBI B UTOTOBOW CyMMeE
JaTh BEJIMYUHY OOMIETO CKUTAaeMOro KOJMYeCTBa OBITOBBIX OTXO/JOB Ha YPOBHE cTpaHbl. s
3TOr0 HEOOXOAMMO, YTOOBI BCE€ HMCTOYHHMKH OBUIM OTHECEHBbl K Haubosiee MOAXOAAIEMY
KIIACCy, OCHOBBIBASICh HA WX TJaBHBIX cBoWcTBax. Kiaccudukanus mnpeanpusTaii u
MPOIIECCOB MOXKET OBITh 3aTPYAHUTEIHHOMN, 1 TOTpedyeTcst KoHcynbTanus B KOHEIL

OcHoBOW I KJIacCCH(PUKAMU Ka)XIOTO OTAEITHHOTO HMCTOYHHKA CIYKUT HH(pOpMAaIys,
coOpaHHas MO OTAEITHHBIM MCTOYHUKAM, BKIIFOUYAs JAHHBIC CTAHIAPTHBIX BOMPOCHHUKOB (CM.
npumepsl B [maBe 9). B crangapTHOM BOIIPOCHUKE €CTh MECTO JJIs1 yKa3aHUs Kilacca KaXKJ10ro
HMCTOYHUKA B COOTBETCTBHH C XapaKTEPUCTUKAMHM HUCIIOJIb3YEMOr0 Mmpoliecca U 000py10BaHMs,
a TaKKe ¢ IPUMEHEHUEM OIIMCAaHMsl KJIacCOB, IPUBEAEHHOIO B Pasnene 6.

4.4.2 KomuecTBEHHAS XapaAKTEPUCTHUKA NCTOUYHUKA

C 1enpl0 KOJMYECTBEHHOW OLIEHKM MHTEHCHBHOCTHM MCTOYHMKA CIEQyeT ONpeAeIuTh
BEMYMHY BBIOpOCAa B BHJIE BEIMYMHBI TOAOBOTO MaccoBoro motoka [IXJIJI/ITX/1D,
BelpaxkeHHOro B TpamMmax TO IIXJHA u IIXIA®D, nmocrymaromux 3a roia. bombmimHCTBO
koHuenTparuii [IX/IJI/IIX® B omy0nukoBaHHOH JuTEpaType U MpeleibHble BEIHMYUHBI B
3aKOHO/ATENIbHBIX OKYMEHTaX, TaKuX Kak J{MpeKTHMBa B OTHOILUCHUM CXHUIAaHUS OTXOJOB
Esponetickoro Coroza (EU 76/2000), u B Coenunennsix llltaTtax npexacraiensl B Buae M-
TO® (MexIyHapOIHBIX TOKCHYECKUX JKBHBAJCHTHBIX (DAKTOPOB HA OCHOBE TOKCHYECKHX
skBUBANEHTHBIX (hakropoB HATO (=M-TD®), Beenennbix B 1988 romy (NATO/CCMS,
1988). CrokroiapbMmckasi KOHBEHLIMS, OJHAaKO, TpeOyeT MPHUMEHEHUS COBPEMEHHBIX
TOKCUYECKMX  OKBUBAJCHTHBIX  (AaKTOpOB, pa3pabOTaHHBIX  OJKCHEPTHOW  TPYMIOi
BO3/MIIBEXB B 1998 rogy (BO3-TO®) (van Leeuwen, Younes, 1998). Kak moxHO yBUACTD
B I'mage 11.1, paznuuus mexay M-TO® u BO3-TO® nnsg MiIeKkonuTarOUUX He3HAYUTEIbHbI
W HeCyIIeCTBEHHBI /s 1efieil Hactosmero PykoBoactsa mo [IXJI/ITX®. Kak ormMedeHo B
I'maBe 1 u B I'maBe 2.2 ¢akTopsl SMHUCCUU B HACTOSIIEM PYyKOBOJICTBE OTHOCSITCS TOJNBKO K
BeiOpocam [IXJIJl u XD, nuoxcuHonmonobusie I[IXb He paccmarpuBaror. Kpome Ttoro,
(aKTOpBI SMUCCHU TIOKA3BIBAIOT MOPSAOK BEJIMYMH OLIEHOK BEIOPOCOB.
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I'omoBble BBIOPOCH, MOCTYMAIOIIME BO BCE TMEPEHOCSIINE CpeAbl M3 HCTOYHUKA WIH
KaTeropuy UCTOYHUKOB, PACCUUTHIBAIOTCS CIEAYIOMINM 00pazoM:

Humencuenocmov ucmouynuka = @Daxmop amuccuu x Ilpouseooumenvnocmsp (1)
(Amuccuu Oouoxkcurnoe ¢ 200)

Ha npakTuke 3T0 O3Ha4aeT, YyTO MO KaKIOMY HMCTOYHHUKY JOJDKHO OBITH NMPOBEICHO IISThH
pacyeros:

HNHTEeHCUBHOCTH HCTOYHHKA = X CDaKTOp SMHCCHUH poznyx X HpOI/ISBO)II/ITCJ'H)HOCTB

(IIXA/TIXD, BeiOpacsiBaembie B + X DaKTOP SMUCCHH pozn X [IPON3BOANTENEHOCTH

o,
1) + 2 DaKTOp IMUCCHH youpa X [IPOU3BOAUTENBHOCTD

+ X DaKTOP IMUCCUH [poayxr X [IPOU3BOAUTENLHOCTD

+ 2 DaKTOP 3MUCCHH ocrarox X IIPON3BOAUTENBLHOCTD

Omuccnn IXJ/TIX/1® BeipakatoTcs B rpammax T B rof. B cooTBeTcTBUM ¢ ypaBHEHHEM
(1), romoBass HWHTEHCHBHOCTb MCTOYHHUKA DPACCUMTHIBAECTCS IIyTEM YMHOXXCHHUSA
NMPOM3BOAUTEILHOCTH  (=KOJMYECTBA TEpPepaOdOTaHHOTO  CBHIPbS WJIM  TOHH/JHUTPOB
MPOU3BEIEHHOTO 3a TOJA TNPOAYKTa) Ha Kaxneli u3 ¢axkropoB 3Mmuccuu (Ddakrop
OMHUCCHUH gosyx, PAKTOP SIMUCCHH poza, PAKTOP IMUCCHH p1oupa, PAKTOP IMUCCUH 1iposyxr, PAKTOP
OMUCCHH oerarox)- Kakablil dakTop smuccuu sipisercs koiaunuectsoM [IXJI/TIX]D (B mkr M-
T3), koTOpoe BeIOpachIBacTCs B KaKyto-HUOY b U3 MATH cpell (BO31yX, BOJA, 10YBA, POJYKT
WIA OCTAaTOK) B IepecyeTe Ha EAUWHUILy IMepepalOTaHHOIO ChIPbsl WM IPOU3BEIAECHHOIO
MPOAYyKTa (HampuMep, TOHH WUJIH JTUTPOB).

OnHako B HEKOTOPBIX CIIy4Yasx, Hampumep, it OcHoBHOM kateropuu 7 - [lorpedurenbckue
TOBApHl M MPOAYKTHI - YCTAHOBOYHBIC (DaKTOPBI IMUCCHH ISl CIIEIU(PUISCKUX BHIOPOCOB Ha
IIPAKTUKE HE NPUMEHSIOT. B Mo100HBIX cllydasiXx NPUMEHSIOT YCTAHOBOYHbIE KOHIIEHTPALINU
IMHCCHH WJIH BBIOPOCA, KOTOPbIE CUUTAIOTCS TUIMMYHBIMU IS JaHHON MaTpuiibl. Oco6eHHO
3TO OTHOCHUTCA K BbIOpocaM B Boay (cOpocam/cTokam, BeIpakaeMbIM B I TO/MUTp wiH
ocTaTkaM, BbIpaxkaeMbIM B HI' TO/Kr ocraTka). Takoi e MoaXoa MOXKET HCIOJL30BaThCS B
cllyyasiX, KOTJa WMEIOTCS W3MEpPEHHbIe KOHUEHTPAUMM 3MHCCHU U1 OTICIBHOTO
UCTOYHUKA, KOTOpPBIE MPUMEHATH Oojiee MPEeANOYTUTEIHHO, YeM YCTaHOBOYHBIE (DaKTOPHI
SMHCCUU, TpuBeACHHBIE B PykoBoacTBe. B 3THX ciy4asx HMHTEHCHBHOCTH HCTOYHHMKA
pPacCUUTHIBAIOT YMHOKCHHEM HM3MEPEHHBIX SMUCCHI/BBIOPOCOB HIIM AMHCCHIT/BHIOPOCOB,
yKa3aHHBIX B PyKOBO/ICTBE B KauecTBEe OCHOBHI JJIsl pacyeTa (pakropa SMUCCHU (HAampuMep, B
Hr M-TD/M’), Ha MOTOK.

VYpaBHeHue 2 ©UMeeT BU:

Humencuenocmov ucmounuka = Konuenmpauus eéviopocoes x Ilomok 2)
(Bviopocot IHIX/TI/TIX/[® 6 200)
l'ogoBoit moTok - o00beM wWIM Macca Tas3a, JKHJIKOCTH WM TBEPAOTO Marepuana,

BHIOPACKIBAEMOT0 3a TOJ (HampuMep, B M/rof uii T/rox). OH pacCuMTHIBACTCS KAK MOTOK
TIPOLYKTA 110 MAcce MM 00BEMY 3a Yac MPH MOMHOI 3arpysKe (HAampuMep, M /49ac WK T/4ac),
YMHOXEHHBIH Ha KOJIMYECTBO YacOB pabOThI MPHU MOJTHOW 3arpy3ke B roj (dac/roj). BaxHo
CKOPPEKTUPOBaTh BEIMYMHY IMOTOKA (M0 Macce WM 00beMy), BHIOpachiBaeMOro B 4Yac, IO
(haKTUYECKUM YCIIOBHSIM 3arpy3KH JIJISl TOTO, YTOOBI IMOJIYYHTh IMOTOK (II0 Macce WiId 00beMy)
NIPY TIOJTHOW 3arpy3ke. AHAJOTHYHO, TaK K€ BAXHO CKOPPEKTHUPOBATH KOJEOAHHS 3arpy3KH
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HUCTOYHMKA HA NPOTAKCHUU IoJa I MOJTYUCHUSA COOTBETCTBYIOIIUX YaCOB IIOJTHOH 3arpyskKu
3a roa.

Crnenyer mnpuHATH BO BHHUMAaHME, YTO €AMHUIBI M3MEPEHHMS HHTEHCHUBHOCTH HCTOYHHUKA
npuBeneHbl B T TO/roa. Ilpomnecc "obecmeueHus kadecTBa" AOKEH BKIIOYATH MPOBEPKY
€IMHUI] U3MEPEHUS U NIPOBEIEHNE KOHTPOJIbHBIX PACUETOB.

CrenoBaTellbHO, WTOTOBBIE HWHTCHCUBHOCTH HMCTOYHUKOB, PACCUYMTAHHBIC KaK TOJIOBBIC
MaccoBble MOTOKH i Bcex BeiOpocoB [IXJI/TIXID, onpenenstoTcs: AByMsI KpUTHUECKHUMH
dakTopamu:

1. TomoBoii moTok (MO Macce WM MO 00BEMY) WM TPOHM3BOIAMTEIBHOCTH HCTOYHUKA
MIPUBOJUTCS B BHJIE:

. MIPOU3BEACHHOIO MPOAYKTa (HAampUMeEp, CTald, arjioMepara, LEMEHTa, LEJIHJIO3bL,
KOMIIOCTa U JIP.) WIH

o nepepa60TaHHor0 ChIPbiA (HaanMep, OINaCHBIX OTXOJOB, YTIJIA, TU3CIBHOI'O TOIIJIMBA,
COXKKCHHBIX OCTaAaHKOB 1 )lp.), N

3
o Marepuaia BBIOPOCOB (HampuMep, M~ JABIMOBBIX Ta30B, JHUTPOB CTOYHBIX BOJ,
KHJIOTPaMM WJIM TOHH HapaOOTaHHOTO WJIa U JIp.).

2. dDaKTop OMHUCCHUH OJIA BBI6pOCOB 13 OTACIIBbHOI'O UCTOYHUKA IIPUBOJUTCA B BUIC!

. COOTBETCTBYIOLIETO yCTAHOBOYHOTO (DaKTOpa SMUCCHH, TIPEACTABICHHOTO B HACTOSIIEM
PykoBoxcTtse;
. peaIbHO M3MEPEHHBIX MECTHBIX NAHHBIX I COOTBETCTBYIOIIEIO MCTOYHMKA B BHUJE

KOHIeHTpawuy (Hanpumep, Hr T/M?, or T/mutp).

Pesynbrar ypaBHenmii (1) u (2), TpUBEJCHHBIX BBINIE, OIpPEAETsSeT HWHTEHCHBHOCTH
MCTOYHUKA JJIS1 KQKJOr0 OTACIBHOI0 MCTOYHHKA. Pe3ynbTar, KOTOpPBIH JOKEH MOTyYUThCS
[0 3aBEpLICHUU 3Tama 4, MpeacTaBisieT coOON MHTEHCHBHOCTh MCTOYHHMKA B BHJE OLICHKU
rogoBbix amuccuit [IXJII/TIX]I®D ans kaxmaoi moaKaTeropuu.

4.4.3 OnupeneneHne MOTOKA WIN IIPOU3BOIUTENLHOCTA UCTOUYHUKA

[Tpon3BOUTENLHOCTh UCTOYHHWKA WJTH ITOTOK JUISI OTACIBHOTO MPEANPUATHS OYIAYT B3STHI U3
cOOpaHHBIX JaHHBIX WM M3 OTBETOB Ha CTAHAAPTHHIA BOMPOCHUK. [Iporpamma obecredcHUs
kadectBa (Quality Assurance Programme) gomkHa OIEHWUTH, HACKOJIBKO COOTBETCTBYIOIIHE
MPOU3BOJUTEIILHOCTD W/MIM TIOTOK, MONYYCHHBIC IS KaXIAOro OTACIBHOIO HCTOYHHKA,
JIOCTOBEPHBI, H BBIPAXKCHBI JIM OHU B HAJUICKAIINX SAMHUIAX U3MEPEHUS. DTH K€ TPUHIIHITBI
OTHOCATCS K OIICHKaM MPOU3BOIUTEIBLHOCTH, MPUMEHICMBIM JIJIS TIOJKATETOPHIA MJTH KJIACCOB
MPOIIECCOB, KOTOPBIC HE YKa3aHbl B BOIPOCHHKE.

HpOH?:BOI[PITGJ'IBHOCTB HJIK IIOTOK MOT'YT OBITH BBIpaXCHBI:

L KonmmuectBom IMPONU3BECACHHOI'O MNpoAyKTa nimn HCXOJHOI'O marepualia,
nepepadoTaHHOTO MM MTOTPEOJICHHOTO 3a o1 (HanpuMmep, T/TO, M /TOf 1 Ip.);

. Maccoii uin 06beMOM TMOTOKa, BBIOPACKIBAEMOTo 3a roj (Hampumep, MOCTYMHBIIUX
M*/dac MIPY MTOJTHOM 3arpy3Ke X 4achl paOdoThI ¢ TIOJTHOW 3arpy3Kou (dac/rof) u ap.).

4.4.4 TlpuMeHeHre YCTAHOBOYHBIX (DaKTOPOB IMUCCUU

B npeaciaax MnoAKaTeropun Mg KaxXAoro mnponecca mpoBOAWUTCA pacyeT BLI6pOCOB MyTeM
YMHOXCHUA NPOU3BOAUTECIBHOCTH, xapaKTepHoﬁ JJId 3TOro Kjiacca, Ha (l)aKTOp OMHCCHH,
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Npe/ICTaBICHHBIH B PyKkoBOJCTBE Al BCeX MEPEHOCAIIMX Cpell, a MMEHHO BO3/1yXa, BOMBI,
MOYBBI, IPOJYKTOB U OCTAaTKOB (cM. I 1aBy 6).

[IpuBeneHHbIE YCTaHOBOYHBIE (DAKTOPHI AMMCCUHM IPEACTABISAIOT CPEJHHE 3MUCCHH
NXAJ/TIXAD nis kaxkaoro kiacca B Ipefenax Kaxaou nojakareropu. OOBIYHO, KIIACCHI
BBIICIISIIOTCSL ISl ONKCAHUSl CXOIHBIX IPOLIECCOB, TaK Kiacc 1 MpencTaBisieT Hauxy LI
BapHaHT Mpoliecca ¢ TIOXUM KOHTPOJIEM WIIM € €r0 OTCYTCTBHEM, NMPOCTHIM 000pYyI0BaHUEM;
Mo Mepe Bo3pacTaHus HoMmepa Kkiacca (OT Kiacca 2 10 kiacca 4) KadecTBO
MpoIecca/NCTOYHNKA/BUIA IEATEIBHOCTH YIy4IIaeTCsl, YTO BBI3BIBACT CHMIKEHUE BHIOPOCOB
NXAJ/TIX1®. Haueeicmmii kiacc, B menom, npeacraBinsiet BAT u BEP. B kauectse
CIPaBOYHOI'O MaTepuaia MOXXHO oOpaTuThcs K «PyKoOBOAAIIMM MPUHIMIIAM 110 HAWIYYIINM
umeroumcst mMetogam (BAT) u mpeaBapuTenbHBIM yKa3aHUSIM [0 HAWJIY4YIINM BUAAM
npuponooxpanHoit  gestensHoctr  (BEP)», paspaGorannbim ['pynmoii  skcmepToB 1o
BAT/BEP (Stockholm Convention 2004). daktop 3MuccHM Ui KaXIOro Kjacca
MPEJICTaBISIET HAMTYIIYIO OIICHOUHYI0 BETMUMHY (MEAMAaHHYI0 WIH CPEJIHION), OCHOBAHHYIO
Ha pe3yJbTaTaXx M3MEpEeHUH, NMPOBEACHHBIX Ha CYLIECTBYIOIIMX HCTOYHUKAX, 00JaJaroIluX
CXOIHOM TEXHOJOIMeH, CXOAHBIMH XapaKTEPUCTHKaMM IIpoLEecca U CXOIHOM OpraHM3alnuen
MPOM3BOJACTBA. XOTA 3TH YCTAaHOBOYHbIE (AKTOPbl 3MUCCHM OCHOBaHbI Ha HaWIydllel
umeroneiics nHpopMaluu U3 JTUTEPATyPHBIX M MPOYUX HCTOYHHUKOB, 110 MEPE MOCTYIICHUS
HOBBIX JIaHHBIX OHH OYyIyT TIepecMaTpuBaThCsi, a KIACCH(PUKALUS PpPaCIIUPATHCS.
[Monasnsroniee GOMBIIMHCTBO ()aKTOPOB AMHUCCHH OCHOBAHO Ha OIMTyOJIMKOBAaHHBIX JAaHHBIX,
B3SITHIX U3 OLEHEHHON JIUTEpaTyphl WJIM OTYETOB PABUTEILCTB WIIM Opranu3auuid. s toro,
9TO00BI cAeNaTh (GaKTOPBl SMUCCHU YIOOHBIMH B YIIOTPEOJICHUN W 3HAYUMBIMHU, HEOOXOIUMO
OBLIIO CBECTH ST MEPBOHAYAIBHBIEC TaHHBIE B OLICHKH, PECTABIISAIONIEH MOPSJOK BETHUNHBI
(nmst GONBIIMHCTBA KJIACCOB B paMKaXx IMOAKATETOpUi).

4.4.5 Ncnonp30BaHne COOCTBEHHBIX JAHHBIX IO YMUCCUSIM

PykoBoICTBO MOXXHO HCIIOJIB30BaTh, KOTAAa HET JaHHBIX, IIOJYyYEHHBIX B pe3yJbTaTe
M3MEPEHUH, M KOTJ]a UMEIOTCSI COOCTBEHHBIE JaHHBIC M3MEPEHUH, U pacCUUTaHbl (PaKTOpHI
sMHccHU. B mepBoM cilydae HCIONB3YIOT YCTaHOBOYHBIE (DAKTOPBI AMHCCHH, BO BTOPOM -
MOTYT TPUMEHSTHCS HaJEKHbIE NaHHBIE XOPOIIET0 KadyecTBa, MOJy4YeHHBbIE B PE3yJIbTaTe
W3MEpPEHHUH, TPOBEJACHHBIX Ha OTIECNBHBIX M MPEINOYTUTENILHO MECTHBIX HPEANPUATHSIX.
OfHaKo SKCTPAIONIALMIO PEe3yJbTaTOB M3MEPEHH Ha TPEANpHUATHS, Ha KOTOPBIX OHU HE
MPOBOAWIINCH, CJIENYyEeT IPOBOAUTH, TOJBKO €CIM BCE NPEANPUATUA  SIBIAIOTCS
HPEANPUATUAMU OJHOTO THUIA U (PYHKUHMOHUPYIOT B CXOJHBIX yCloBUsX. Bo Bcex ciyuasx
IUIsl OTHECEHHs IIpoliecca K OINpEeAesIeHHOMY KJAcCy CIIEAYET HCII0JIb30BaTh OINUCAHMS
NPEINPUATHH, a TAKKe IPUMEHSTh HaJUIeXkKAalie YCTaHOBOYHBIE (PaKTOPBI SIMUCCHH.

[Tony4yeHre AaHHBIX MO SMUCCHSIM JIHOKCHHOB U (ypaHOB aHATUTHYECKH MPOOIEMaTHYHO.
IlonydyeHHBIE Ha MecTax MOAaHHBIE CJENyeT HCIOJIb30BaThb TOJBKO IPU HX aJeKBAaTHOM
KAaueCTBE, PEIPE3CHTATUBHOCTH U JIOCTOBEPHOCTH. BakHO ydecTb METO[, B COOTBETCTBHUHU C
KOTOpbIM OBUIM TMOJy4YeHbl JaHHble. Eciaum HeoOxomumo, cieayer 3aTpeboBaTh U
[pOaHaJIM3UpPOBAaTh  METa-AaHHbIE W  IPOYYI0  BCIIOMOTATeNbHYI0  HH(OpMAIHIO.
[IpennocbuikaMu BBICOKOTO KauyecTBa JAHHBIX CIY>KaT NMPUMEHEHHE CTaHIAPTHBIX METOIOB
orbopa mpod W aHamM3a, MPOBEpPEHHAs JlabopaTopHas TMpakTHKa W XOpoIuas
JIOKyMEHTUPOBAaHHOCTb. Ecium 3TUX NPeanochUIOK HET, TOorjAa JIydlle NPUMEHSTh
YCTaHOBOYHBIE (DaKTOPBI AMHCCHH, TpPHUBEIACHHBIE B PyKoBOaCTBE, a HE COOCTBEHHEIC
pe3ynbTaThl M3MEPEHUH CHOpPHOro KadecTBa. [Ipw HMCMONb30BaHMU UISI OLUEHKU TOJOBBIX
BBIOPOCOB (DaKTOPOB IMHUCCHUHU, OTIMYHBIX OT MPHUBEIECHHBIX B PYKOBOJICTBE, CilelyeT Bceraa
MOJYEPKHUBATh 3TO. B 3TOM ciyyae MOMETKH MOTYT OBITh MOMEIIEHBI B COOTBETCTBYIOIIHE
KoJIOHKH Tabnu1 Excel, KoTopble pencTaBieHbl COBMECTHO ¢ PyKOBOJCTBOM.

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 41

4.5 Jran S: CocrasBienue Peecrpa

Jia cocraBieHust peecTpa cielyeT MPOBECTH OIEHKY JUIA Ka)XJIO0W MOAKATErOpvH, Kak 3TO
omucaHo Uit otana 4. B cooTBeTCTBMM ¢ yKazaHHbIM B Pazgene 5, moapoOHbIil peectp
CTPOUTCS C yUETOM KaKJOW OIIEHKH BBIOPOCOB ISl KaXKA0W U3 TIOJIKATErOPHIA.

Jlanee, TOOBBIE AIMHUCCUH U BCEX OTIENBHBIX TOAKATETOPUN CYMMHUPYIOTCS C T€M, YTOOBI
MOJIy4YUTh BBIOPOCHI TIO0 BCEM IISATH MOTCHUMAJILHBIM TMEPEHOCALINM CpelaM ISl JECSITH
OCHOBHBIX KaTe€ropuii UICTOYHHUKOB.

Haxonen, cyMMupYIOTCSI BBIOPOCHI Ui BCEX JECATH OCHOBHBIX KAaTErOpUil MCTOYHHKOB, H
MOJKHO TIPOBECTH pacueT HAIIMOHAJIBHOTO peecTpa, B KOTOPOM MpEeCTaBlIeHa 00Imas OIeHKa
BBIOPOCOB M30 BCEX BBISIBICHHBIX B CTPAHE M KOJIMYECTBEHHO OLIEHEHHBIX MCTOYHUKOB. JTOT
YPOBEHb OOBIYHO SIBISICTCSI TPETBUM W HaMMEHee AeTaIM3UpPOBAaHHBIM YPOBHEM, AAaHHBIC
KOTOPOT0 NPENOCTABIIAIOTCS.

OneHkn BBIOPOCOB MJISi HECKOJIBKUX CTpPAaH MOTYT OBITh OOBEAMHEHBI B PETHOHAIbHBIC
peecTpbl BHIOPOCOB.
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5. HPEJACTABJIEHUE PEECTPA

[IpaBunbHOE THpeAcTaBIE€HUE AAHHBIX B peecTpe SBISETCS KpaiHe CyIEeCTBEHHBIM, U €ro
CllelyeT rapMOHU3HUPOBATh C T€M, YTOOBI TO3BOJIUTH IPOBOJUTH 3HAYMMbIE CPAaBHEHUS OJTHON
CTpaHbl C APYTOMn.

5.1 Co3naHue NpoMe:KyTOYHOT O peecTpa

B camom Hawane mpoiiecca MPOMEKYTOUYHBIH PEECTP MOXKET HCIIOJIb30BaThCs ISl TOTO,
4TOOBI:

. [IpuBneysr KOMMEHTAPUH U MPOBECTH 0030p HA HAYAIbHBIX CTAAMSIX HCCIECHOBAHUS 10O
TOTO, KaK OyJeT 3a/1eiiCTBOBAHO CIMIIKOM MHOT'O PECYPCOB;

. [IpenocTaBuTh NIEHHYIO HAYaJIbHYI0O WH()OPMAIMIO U CPaBHHUTENBHOW OLEHKH Ha
HallMOHAJIBHOM, PETMOHAJIEHOM M MEKIYHAapPOIHOM YPOBHSX;

. ITokazaTe MOTEHIMABHBIN JHaNa30H BEIOPOCOB M3 OCHOBHBIX HCTOYHUKOB; U
. CdokycupoBaThCs Ha HYXJ1aX JUIA JaJIbHEHIIeH paboThl 1o cOOpY TaHHBIX.

Co3naHue MpPOMEXYTOYHOTO peecTpa MOXKET HPOU30WTH MOCHE OINpENeNeHUS OCHOBHBIX
KaTeropuii ICTOYHUKOB M cOOpa CTAaTUCTUYECKUX JaHHBIX O MpoLeccax, BKIIOUSHHBIX B HUX,
HO TIepe]1 3aBeplieHreM nporiecca coopa noAapodHoi nHpopmanmy.

[IpoMexyTouHbIif peecTp HyXEH Ui TOro, 4YTOObl MNPOWUTIOCTPUPOBATH BO3MOKHBIN
JIarna3oH BIOPOCOB B BBISBIEHHBIX MPOLIECCAX, a CIEAOBATENbHO, ISl PAHHETO ONpEIeICHUS
MPUOPUTETHOCTU. {71 KaXKJIOTO MCTOYHWKA PE3yJbTUPYIOUIEH BETUYMHON OyneT MHTepBal
3HAUEHUH, B KOTOPBIN, KaK OKUAAETCA, MONAAET UTOTOBBIM PE3yJIbTAT IOCIE IIPOBEICHMUS
NoJpoOHON OLEHKH C MpHUMeHeHHeM PykoBoacTBa. DTH HMHTEpBaJIbl MOTYT IPEJOCTaBHThH
LEHHYI0 HH(OPMAIHIO ITPU CPAaBHUTEIBHOM OIICHKE.

[TpomexyTouHBIN peecTp OyIeT CoaepKaTh CISAYIONY0 HH()OPMAIIHIO:
. [lepedens Bcex MOAKATErOpUi TPOILIECCOB, MPEICTABICHHBIX B CTPAHE;

° CTaTHCTHYECKHE JaHHBIC O XO3SMCTBECHHOM JACATCIbHOCTHU JIsA Ka)KI[Oﬁ KaTeropun u
KpaTKOC OIMMCAHUEC TOT'O, KaK OHH OBLIH MOJIY4YCHBI WJIN OLCHCHBI;

o Jlnana3oH (akTopoB SMHCCHHM II0 MOAKATETOPHAM IPOIECCOB W OOMMI AMamna3oH
MOTEHIIMAIBHBIX BBIOPOCOB (MAacCOBBI IMOTOK, YMHOXCHHBI Ha HAaUMCHBIIMHA U
HanOOJbIINK (AKTOPHI SMUCCHUN);

o Bonee TouHble OLEHKH I CTpaH (Tam, I7le UMEIOTCs JaHHBIE), TOKa3aHHbIE OTAEIbHO
OT TIOTCHIMAJIBHOTO JHMana3oHa BbIOPOCOB, PACCUYUTAHHOTO C TPUMCHEHUEM
YCTaHOBOUHBIX (akTOpoB PyKoBOACTBa, CONMPOBOXKAAIOLIMECS OOBICHEHHEM, KaK 3TOT
pe3yabTaT ObUT MOTyYEH;

° HOTeHI_[I/IaJ'IbeIe AWara3oHbl, IIOKa3aHHbI€E B BHAEC TUCTOIpaMMbl JII KaXIO0I'O
HUCTOYHHUKA, OCHOBAHHBIC Ha YCTAHOBOYHBIX (baKToan OMHCCHH,

° BHYTpCHHI/IC OLCHKH JJid CTpaH, IIOKa3aHHBIC B BHUAC KOHKPETHBIX BCJIWYUH WA
JHara3’oHOB, HAJTIOKCHHBIX Ha MOTEHIIUAIbHBIN Juaria3oH.

HpOMe)KYTOFIHHf/'I OTYCT MO3BOJIACT BBIABUTH BAXXHBIC ITOTCHIHAJIBHBIC MCTOYHUKH, a4 TAKKC
T€ MCTOYHHUKHU, II0 KOTOPBIM TpeGyeTCH JOITIOJTHUTEIIbHasA I/IHq)OpMaI_II/IH. OH Moxer
HCIIOJIB30BATbCs KaK PYKOBOACTBO IJIA YKa3aHHUsA HaHpaBJ’IeHI/Iﬁ AJI1 KOHIOCHTpAalluu YCI/IJ'II/If/i
Ha CJICAYIOIUX CTaAUuAX COCTABJIICHUA peeCTpa.
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5.2 UToroBblii oT4YET

Urorosoii peectp ctpanbl mo BeiOpocam TIXJJI/IIXJ® Bo Bce cpenpl B pe3ynbTaTe BCeX
BUJIOB JIESITENILHOCTH, TIEPEUYHCIICHHBIX B PyKOBOJCTBE, SIBUTCS pPE3yJbTaTOM NPUMEHECHUS
BCEH METOA0JIOIMH, N3JI0)KEHHON B PykoBoICTBE.

UTOroBeIii OTYET BBISIBUT OCHOBHBIE BHJIBI JEATEIBHOCTU W MPOLECCHI, MPUBOISIINE K
BBIOpOCAM, TIPEIOCTABUT MHGOPMAIUIO O XapaKTepe M MacmTadax MpoIecCoB, CBA3AHHBIX C
BBIOpOCAaMU, U OTNPEACIUT T€ MPOIIECCHI, I KOTOPBIX UMEIOTCS CYIISCTBEHHBIC MPOOESIhI B
JAHHBIX, U Ha KOTOpPbIE CTOUT OOpaTUTh BHUMaHue B OyaymeM. B HeM Taxke, HACKOJIBKO 3TO
BO3MOXKHO, MAKCUMAIILHO MOAPOOHO OyayT pacCMOTPEHBI BOMPOCH BEIOPOCOB B BO3/TYX, BOTY
Y MOCTYIUIEHHE B TIOYBY, MMPOIYKTHI U OCTATKH, a TAK)KE YKa3aHO CYLIECTBOBaHWE 3HAYUMOTO
HeJlocTaTKa B 00beMe M KavecTBe JaHHBIX MO HEKOTOphIM obnactsm. Ciydan OTCYTCTBUSI
W3MEpPEHHBIX JaHHBIX, a TakkKe, KOTrjJa HeT WHGPOpMAIM O COOTBETCTBYIOIIEM BUJIC
JIESATEIILHOCTH (HANPUMeEp, CTATUCTHYECKUX JAHHBIX), CIEAYeT OTMEUYaTh JUIsl MPOBEICHHUSI
WCCIIC/IOBAHMN B JAILHEHIIIEM 10 Mepe MOsABICHS (PHAHCOBOW BO3MOXKHOCTH.

HpeHCTaBHeHHOC PYKOBOI[CTBO NpeaAHa3HA4YCHO CIIOCOOCTBOBAThH COCOANMHCHHUIO OTYCTOB,
COACPIKAIIUX KIIHOYCBLIC PE3YyJIbTATbl IIPOCKTOB IO CO3JaHUIO PEECTPOB B (bOpMaTaX,
MO3BOJIAOIUX HE3AMEAJIUTCIIBHO IPUMEHUTD UX TEMHU, IJI KOO OHU NPCAHA3HAYCHBI.

KnroueBble 3JIEMEHTBI HMTOTOBOIO peecTpa, CO3AaHHOIO Ha OCHOBC 3TOMU MCTOOHUKH,
BKJIIIOYaroT:

Pe3ome: BriOpockl Bo Bce cpenmbl Ui JECATH OCHOBHBIX CEKTOPOB, KaK OIPENCIICHO B
MaTpule OLEeHKU. Pe3tomMe Takke BKIIIOUAET OCHOBHBIE DPE3YyJbTaThl M YETKO YKa3bIBAaeT
Ba)KHEHIIME TPOOENBI B JTaHHBIX, OCHOBHBIC MYTH IMOCTYIUICHHUS M MPHOPUTETHBIE OOJIACTH
JUTst cOOpa TaHHBIX U UX YTOUHEHUSI.

HToroBbiii HANMOHANLHBII peecTp: BhIOPOCH BO BCE Cpebl PACCUUTHIBAIOTCS HA YPOBHE
MOAKATEropui Iporeccos. [IpenrnoYTuTeNnsHbl YUCICHHBIE BEIMYMHBL, B IPOTUBHOM ClIy4ae
YKa3bIBa€TCSl OTHOCUTENBHBIN MOPSIIOK BEIWYHH BHIOpOCOB (T.e. pamkupoBanue). Korma He
umeercss (aKTOpOB OMHUCCHM H HET COOCTBEHHBIX pE3yJbTaTOB HM3MEPEHHU  JUIS
KOJIMYECTBEHHOM OIICHKM BBIOpOCa, 3TO AOKHO OBITH yKazaHo. B cimyuae orcyTcTBHA
BBIOPOCOB, 3TO TaKXke ykasblBaeTcs. Ecim kakoi-mubo mpouecc/BUJ IESTEIbHOCTH B CTpaHe
OTCYTCTBYET, TO CIEAYET 3amucarh “OTOT BHUJ JEATEIbHOCTH OTCYTCTBYET B CTpaHe”. DTO
OyJIeT CBUICTENbCTBOBATh, YTO COOTBETCTBYIONINI BUJ ACITEILHOCTH MBITATUCh U3YyUNUTh, HO
OH OTCYTCTBOBAJL.

[Mpumep pe3ynpTaToB MO MoxKaTeropusiM mokasaH B Pasmene 10.1, a mroroBbie TaOIHIIBI
HaAI[MOHAJIBHBIX PEECTPOB, COCTABIEHHBIX C MOMOLIbI0 PykoBoacTsa, B Pasuene 10.2.

IIpouecc B BuAe KpaTkoii mHGOpPMAaNuM 0 NMpouecce M aHAJIN3A: BOJIBIIMHCTBO OTYETOB
cTpan OyzaeT cocTodTh M3 Pa3nenoB, MOCBSIIEHHBIX KaKIOW M3 M3YUYCHHBIX KAaTEropui u
JETaJM3MPOBAHHBIX B MoAKareropusax. Kaxapiii moapasnen Oyner comepikaTh HH(POpMAIHIO
00 OCHOBHOM TIpoIecce, MOAXONAaX H CpPEACTBAX, MPUMEHEHHBIX [UIi H3Y4YCHUS
COOTBETCTBYIOIIMX TOTCHIMAJIbHBIX BBIOPOCOB B  pe3yjbTaTe JTOro0 IMpolecca, Hu
MPEJICTABIISTD MOJIyYeHHBIE PE3YIbTATHI.

[Ipenmonaraercs, uto Kaxaplii Pazmen OyneT OTHOCHTENHHO HEOOJBIIUM C TEM, UYTOOBI
COKpaTuTh 001t 00bem oTuera. B xaxkapiit Pasnen Oyner BHeceHa kimtoueBast nH(pOpManus.

IMoapo6uas Bciomorarennnas nHgopmanusi: Ee He crieayeT BKIIOYATh B OTYET, YTOOBI HE
yBEJIMYMBaTh €ro o0beM, OJHAaKo, Ha HAIMOHAJBLHOM YpPOBHE JaHHBIE CIIEAyeT
CHCTEMAaTHU3UpOBaTh M COXpaHATh. BaxHo, uYTOOBI Ha YpOBHE CTpaHbl MOJIPOOHas

FOHEII Gespanv 2005 2.



44 PykoBoactso mo TIXJIJI/TIXID 2005 .

BcrioMorarenbHass uHopManus coOupanach, MOAACPKUBAIACh W OblIa JOCTYITHOW IS
0030pa, JanpHelIIel OIleHKN U OOHOBJICHUS B 0OJIee O3 THUE CPOKH.

Hemnosnasa nagopmanus: [IpobGensl B faHHBIX - 00bIuHOE siBIeHUE. Tam, rae uHdopMmamus
HEMOoJHas, clelyeT HCIOJIb30BaTh IOJY4YeHHbIE JaHHbIE, YTOOBI IPOBECTH OLEHKY. Eciu
uHpOpPMALMU ISl TOJHOW KiIacCU(UKALMM BCeX IMPOLECCOB HEAOCTATOYHO, CIIEAYeT
MPEeJCTaBUTh JMANa30H COOTBETCTBYIOIIMX BBIOpOCcOB. Ecnm KoHcepBaTHBHBIC OIYIICHHS
NPUBEIM K CIHMIIKOM 3aBBIIICHHBIM OLIEHKaM, HE0OXOAWMO IIPOBECTH JalibHeiiee
HCCIIeJOBaHHUE.

[Tpumep: nepBoHayanbHas WHPOpMAIMsA O MpolLeEcce IOKa3ana, 4YTO BCE INPEANPHITHUS
paboTamy C HCHOJNBb30BAHUEM CHUCTEM KOHTPOJS 3arpsi3HEHHs, XOTS THUI JTUX CUCTEM
ocTaBajicsi HEsACHBIM. B 3ToM ciydae Oblo ObI IenecooOpa3HbIM TPUMEHUThH TUANa30H
(aKTOpOB AMHCCHH B COOTBETCTBYIOUIMX IMOJKATErOPUSAX ISl MPEIIPHUITHIH, OCHAICHHBIX
CHCTEMaMH KOHTPOJIS 3arpsi3HEHHS, U HCKIIOYUTH (DAaKTOPBI SMHUCCUU ISl TPENNPUATHIA ¢
OTCYTCTBHEM KOHTPOJIA. DTO MOCIYXHT YMEHBUICHHIO KOJMYECTBA HEONpEAETICHHOCTEH B
peecTpe U OOJETUYHT BBHIJICIIEHUE Te€X 00JacTel, rae TpeOyeTcs BIOXKEHHE TOMOTHUTEIBHBIX
pecypcoB.

Ouenka: HeGomnpimoit pazaen, obo0aronmii HHGOPMAIUIO:
o OO0 OCHOBHBIX HICTOYHHKAX MOCTYIUICHHS B KXIyIO CpeLy;

. O neifcTByrOIIMX Mepax KOHTPOJS 3THX BBIOPOCOB MM 00 OXKHIAEMBIX HW3MEHEHHSX
mpoliecca/AeaTeIbHOCTH, KOTOPbIE CYIIECTBEHHO U3MEHST BHIOPOCHI;

) OO0 oCHOBHBIX MTpo0OeNax B JAHHBIX M WX MPEANoaracMoi BaXKHOCTH;

. O mpuopuTeTax Ui JAajdbHEHIIEH OIEeHKH, O HapaOOTKe MAHHBIX, U3MEPEHUSX HIU
[IOJINTUYECKUX MEPAX.
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6. YCTAHOBOYHBIE ®AKTOPbBI DMUCCHUU

B Havane ommcaHus KaXAOW KaTeropuM WCTOYHUKOB, MPUBEJCHHOTO B ATOW TlaBe, OyJeT
MOKa3aHa 3HAYMMOCTh BOIpoca B KOHTeKcTe CTOKTrolnbMCKOM KOHBEHUHMHU. [ 'pynmupoBka
MPUBOUTCS CIEAYIONTUM 00pa3oM:

. Kareropun wucrtounukos, nepeuuciedHele B [Ipwioxennn C, Yactu II: 3t0
MPOMBIIIJICHHbIE ~ KAaTErOpUM  HMCTOYHUKOB, KOTOpble O0JIaAal0T  MOTEHIMAIOM
CPaBHHUTEJIBHO BBICOKOTO 00pa3oBaHUS M BBIIyCKA B OKPYKAIOIIYIO Cpeny
NXAJ/TIXD. Yacts 11 BItOUaeT 4eThipe KATETOPUH HCTOYHUKOB.

. Kareropun ucrounukos, nepeuncinensslie B [Ipunoxenun C, Yactu I1I: 310 ucrounuku,
0 KOTOPBIX TaK)K€ M3BECTHO, YTO OHHM HEMPEAHAMEPEHHO MPOU3BOIAT U BHIOPACHIBAIOT
NXAJ/TIXD. Yacts 111 Bratovaer 13 kaTeropuii HICTOYHUKOB.

B Pa3nene 6 noapoOHO onmucaHbl pacCUUTaHHbIE YCTAaHOBOUHBIE (PAKTOPHI IMUCCUH, a TaKXKe
[I0Ka3aHO, Kak OHM ObUIM moidydeHsl. lloakareropuu, BXOJsIIME B JAECATh OCHOBHBIX
KaTeropuil  MCTOYHUKOB, TEpeYMClIeHbl mociefgoBatenbHo oTr 1 mo  10.  Hu
MIOCJIE0BATEIBHOCTh ONMCAHMsI OCHOBHBIX KaTE€rOpHM MCTOYHUKOB, HU IOCIIEN0BATEIbHOCTD
OMMCAaHUS MOJKATErOpHil, BXOAALIMX B KaXAYI0 U3 OCHOBHBIX KaTeropuil MCTOYHUKOB, HE
CBSI3aHBI CO 3HAUYMMOCTBIO CEKTOpa B peecTpe IMOKCHMHOB OTIENbHOHN cTpaHbl. bosee Toro,
MOKAa3aTeNH, XapaKTepU3yIOIIKEe KIACChl, B HUXKETIPUBEACHHBIX MoAKaTteropusix Pasgenos He
00513aTENTbHO OMUCHIBAIOT KaXIbI OTACTBHBIII MOMEHT JUIs KaKJOW CTPaHBI, a MPUBEICHHOE
OIMCaHWE HE BCEr/a TOYHO OTpaxaeT (pakTmyeckoe mojoxeHue nen. Cremyer BHIOMpATh
HamOosee OMU3KHIA Kiacc B MOJKATETOPUH M MPOBOAMTH HA €r0 OCHOBE OIICHKY BBIOPOCOB.
Kak onucano B I'naBe 2 "llenu u orpannuenus”, o NoJOOHBIX Clydyasx clelyeT cooOIlaTh B
FOHEII nnst yueta ux mpu cieayroniem oOHoBieHuM PykoBojctBa. Kpome Toro, Tak kak
u3BecTHO, 4TO BbIOpockl [IXJIJI/TIXI® paznuvaroTcst OT MPEANPUATHS K TPEANPUATHIO (I
OT OJIHOTO BHJIA J€SITEIbHOCTH K IPYTOMY) U pa3jIn4yatoTcs MO JHSAM, UCIIOJIb30BaHHbIE 3/1€Ch
(baKTOpbl IMUCCUH TPEACTABIAIOT YCPEAHEHHbIE BBIOPOCHI JJISl MEPEUHUCICHHBIX KAaTETOPHA.
OtnenbHbIC TPEANPHUATHS MOTYT JaBaTh OOJBIINE WM MEHBIINE BEIOPOCHI.

6.1 OcnoBHasi kateropusi 1 — BoicokoTeMnepaTypHoe C:KUTaHHE 0TXO/10B

BricokoTemnepaTypHOoe C)KMTaHHE OTXOJOB - HamOoJee XOpOIIO H3ydeHHas KaTeropHs
HMCTOYHUKOB C TOYKH 3peHUs 00bsicHeHus oopazoBanus [TXIJI/TIXI®d, a Takxe BBISABICHUS U
NpUMEHEeHusT Mep 1o mpenorBpameHuio oOpazoBanus [IXJI/IIXAD wumu cBepeHus K
MUHUMYMY UX BbIOpocoB. B I'maBe 6.1 paccmaTpuBaeTcsi BHICOKOTEMIIEPATYPHOE COKMTaHHUE
Pa3IMYHBIX BUAOB OTXOJOB C MPUMEHEHHEM KaKoro-inbo Tuma nedd. Bo MHOrmx ciydasx
OTXOJIbI MOTYT CXKHUTaThCSi Ha OTKPBITOM OTHE, T.e. 0e3 KaKoro-mudo TEeXHOJIOTHYECKOIrO
MPUCTIOCOONIEHUS JUISl CXKUTaHUs - 9TH Cilydau onucansl B Paznene 6.6. Takxke B aToMm Pasnene
HE pacCMaTpHUBAIOTCS CiIydad CHKUTAHUSA C LEJIbI0 IOJY4YeHHUs OSHepruu (Hampumep,
JPEBECUHBI MM JPYroro He3arpsi3HEHHOro OMOTOIUIMBA) - 3TOMY HOcBseH Paznmen 6.3.2.
[lonkareropumn, nomjexalye OLIGHKE B Ipefesax JTOM KaTeropud, COCTOSAT U3
Hmxecneayromux (Tabmuma 13):

Ta6muua 13: I[MogkaTeropun OcHOBHOM kKaTeropuu 1 — BeicokoTeMnepaTypHOe CKUTaHHUe
OTXOJI0B

IHoTeHnnaJbHBIC IYTH BLIOPOCOB

Ne IHoaxkareropuun Bozayx | Boma | Ilousa | Ilpoaykr | Ocrtatok

1 BricokoTemMnepaTypHoe X X
CKHTaHHe 0TXO0/10B
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a | Cxxuranue TBepbIX OBITOBBIX X x) X
OTXOZIOB

b | Cxuranue omacHbIX OTXO/IOB X x) X

¢ | Cxxuranue MeIMIUHCKUX X x) X
OTXOZIOB

d | Cxxuranue Jnerkoi Qpakmuu X X
U3MEJIBYEHHBIX OTXO0JI0B

e | Cxxuranue X x) X
KaHAJIN3aIlMOHHOTO 1Jia

f | Cxxuranue oTX0I0B X X
JIPEBECHHBI 1 OMOMACCHI

g | JlukBumanus ocTaHKOB X X
KUBOTHBIX

3HauynMocTh Bompoca B coorBercTBUH co Cratpert 5., Ilpumimoxenuem C
CTOKIroabMCKOW KOHBEHIIMN

BricokoremneparypHubie nieun nepeunciensl B nognaparpade (a) Yacru Il [punoxenus C, a
ClIeI0BaTEIbHO, UMEIOT PHOPUTET B COOTBETCTBUH C IUIAHOM BBINOJIHEHHS, TIOCKOJIBKY C HUX
MOXeT ObITh HauaTo BHeApeHue BAT u BEP.

Kateropuu ncrounukon Ipuinoxkenus C Yactu I Briarouyaror:

Kareropus ncrounuka Pa3nen B pykoBOJCTBe
(a) BricokoTeMIiepaTypHbIe TI€UN TSI CKUTAHUS 6.1.1;6.1.2;6.1.3; 6.1.5
OTXOJIOB (THI OTXOJIOB YETKO YKa3aH)
(a) BricokoTeMiiepaTypHble neuu JJisl C)KUTaHUS 6.1.4;6.1.6

O0TXO0J0B (TI/IH O0TXOJOB YCTKO HC y1<a3aH)

Kareropuu ucrounuxon Ilpuioxenus C Hactu 111 Briarouaror:

Kareropus uctounuka Pazgen B pykoBoscTBe

(1) YHHAYTOKEHHE OCTAHKOB XKUBOTHBIX 6.1.7

6.1.1 Cxxuranme TBEpABIX OBITOBBIX OTXOJI0B

TBepzpble OBITOBBIE OTXO/bI BKIIOYAIOT BCE TUIIBI TBEPIABIX OTXOJ0B, IPOU3BOJAUMBIX B OBITY,
B JKMJIMIHOM XO3sfiCTBe, W/MJIM MaTepuall OTXOJOB, yJalseMblii JIOJbMH B TEUEHHE HUX
HOPMaJIbHOM >KHM3HeAeaTeNbHOCTH. K HUM TakkKe OTHOCSTCS MOX0XHE Ha ObITOBBIE OTXOJBI,
MPOU3BEIACHHBIE B XOJI€ MNPOMBINUIEHHOM, KOMMEPYECKOW WA CEJIbCKOXO03AMCTBEHHOU
JESITeIbHOCTH. XOTS COCTaB TBEPIBIX OBITOBBIX OTXOJOB 3HAYUTEIHHO PA3IMYAETCS II0
CTpaHaM, OHU CUHUTAIOTCS HEOIIACHBIMH, & OOBIYHBIMU UX KOMIOHEHTAMH SIBJISIOTCSA Oymara u
KapTOH, IUIACTMACCHI, MHUIIEBbIE U KYXOHHBIE OCTaTKW, TKAaHM M KOXKa, APEBECHHA, CTEKIIO,
METaJUIBl, a TAaKXe TpsA3b, KAMHM W NIPOYHE HHEPTHBIE MaTepuayibl. YacTto He ypaercs
n30eKaTh MPUCYTCTBHS HEOOIBITNX KOJIMYECTB OMACHBIX MaTEPHAJIOB, TAKUX Kak Oarapeek
AKKyMYJIAITOPOB, KPACUTEJIEH, JIEKApCTB U HEKOTOPBIX U3 OBITOBON XUMUHU.
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Teepapie ObiToBbIe 0TX0ABI (TBO) MOryT ckmMrarbcs ¢ MpUMEHEHHEM MIMPOKOTO CIEKTpa
YCTPOWCTB: OT HEOONBIIMX 3arpy’kaeMbIX MapTHAMU MY(QENbHBIX Te4deid A0 OOoNbIIMX
BBICOKOTEXHOJIOTUYHBIX CHCTEM MAacCCOBOTO C)KUTAHUS C KOJOCHHKOBBIMH PEIICTKAMH,
KOTJIAMH-yTHJIM3aTOpaMH  JUIsl BBIPAOOTKM Tapa W YCTaHOBKAMH KOHTPOJS 3arpsi3HEHHS
Bo3ayxa Ha Bbixome. TBO, omHaKo, YacTO CKUTAIOT HAa OTKPBITOM OTHE, HampuMep,
HEKOHTPOJIMPYEMBIM 00pa3oM - B CBajikax Ha 3emuie wid B Ooukax wiu Oakax (200 autpos);
9TH ciiy4yau paccmaTpuBatorcs B Paznene 6.6 "HekonTponupyemble npouecchl CxxUranus'.

O6bryHo TBO moctymaroT B meyb yepe3 3arpy304HbIA JTOTOK HEMPEPHIBHO HIIM MAPTUSMH.
[ledp cocToWT W3 KakOW-TMOO HEMOJBMKHOW WIIM JIBHUTAIONICIHCS PpEIIeTKH, Ha KOTOPOM
MPOUCXOAUT BocIilamMeHeHrne u Boiropanue ThO. Bo3myx ans ropeHuss mojgaercs CHHU3Y
peleTKy, a Takxke cOoKy. B Oosee CI0XKHBIX CHCTEMax TaKXkKe IMPEAyCMOTPEHO BTOPUYHOE
HarHeTaHUe BO3AyXa U YBEJIWYEHHUS IOJHOTHI CrOpaHus TOIUIMBA W BBITOpaHUsS Tasa.
OO0pa3yrouuiicst 30JIbHBII OCTATOK MajJaeT C 33JHEeH 4acTH KOJIOCHUKA B 30JIbHBIN OYHKeEp, U3
KOTOPOTO €ro 4acTo BbIHMMAIOT M yAainsatoT. Cama kamepa cropaHus jau0o oOJHIIOBaHa
OTHEYIOPHBIM MaTepHuajgoM, JMOO MMeeT TOMOuYHBIH 3KpaH. B mr00om ciydae ropsuue
TOIIOYHBIE T'a3bl Ha OIIPENEICHHBIN IEPUO 3aJEPKUBAIOTCS B 30HE TOPEHUS 711 BBITOPAHUS U
Ha4yaJbHOro oxJaxzaeHus. Ha BbIXoJe M3 KaMepbl CrOpaHUsl AbIMOBBIE Ta3bl OXJIAXKAAIOT B
KOTJIax-yTWJIM3aTOpax, TyIIaT BIYCKOM BOZAbl, MJIM MX TeMIepaTypa CHUXAeTcs H3-3a
U3JyuyeHus TelwioBodM sHepruu. B  HekoTtopeix ciaywasx ani TBO  mpumeHstoT
JIBYXCTYTICHUaThl€ BEICOKOTEMIIEPATYyPHBIE IIEUN WM YCTAHOBKHU C KAMEPOW I MUPOJIN3a Ha
MIEPBOM d3Tale M C JIOKUTATENIeM MPU HACHIIIEHUH BO3IyXOM/KHCIOpoaoM. OHU COCTOAT U3
JIBYX KaMep: B IIEpBOM OTXOHBI MOJBEPraloTCi IHPOJIN3Y, & BO BTOPOH IPOUCXOIUT
BBITOpPaHUE TOMOYHBIX TA30B.

B xymmewm ciaydae AbIMOBBIE ra3bl MOCTYIMAIOT HEMOCPEICTBEHHO B aTMOC(eEpy, BBIHOCS ¢
co0o# yacTuibl 3016HOM bUTH. Ha Gosiee COBpeMEHHBIX MPEANIPUATUSX OHH TMPOXOIST Yepes
KOTEl M CUCTEMY KOHTPOJIS 3arps3HEHHs BO3AYyXa, KOTOpas MOXKET COCTOATh U3 YCTPOWCTBA
JUTS YJTaBIIMBAHHSI TBEPJIBIX YACTHUIl, TAKOTO KaK HUKJIOHHBIN YIIOBUTENb, JEKTPOCTATHUECKUI
OCaJINTENb, PYKaBHBIH WJIM TKAaHEBBIH (UIBTP, a TaKKe MOKpHIA cKpyOOep. Ha HeckombKmx
MOCJEAYIOMMX JTanax MOTYT NPHMEHSThCS Oosee wim MeHee d(PQPEKTHBHBIE YyCTPOHCTBA
OYMCTKM Ta30B, HAMpUMEp, aAcopOep C aKTHUBUPOBAHHBIM yryieM Wil Kartamuzatop [e-
Hunokc/NOy. ITo sMmupryueckomMy onpeneaeHHI0 MOXKHO OTMETHTD, YTO M0 MEPE YBEIUUCHUS
YHClla CTaANM OYUCTKU U KOJIMYECTBA IIPUMEHAEMBIX TEXHOJIOIMH OYUCTKHU Pa3IMYHOro THIIA
BO3PACTAET CJIOKHOCTh U A3PPEKTUBHOCTh CUCTEMBI KOHTPOJIS 3arpsI3HEHHS BO3AyXa.

MNXAJ/TIXI® MoryT MOCTyNHUTh € 3arpy’KaeMbIMH OTXOJaMH, 00pa3oBaThCs B MpOIECCE
TOPEHHSI WIIH, YTO TMPOUCXOAUT Yalle, 00pa30BaThCs MO 3aBEPUICHHUIO MPOLecca TOPEHHsI TPH
OXJTAKICHUH JBIMOBBIX Ta3oB. IloBeimeHHoe oOpasoanme [IXIJ/TIX/D cBszano ¢
IUIOXUMH YCJIOBUSIMH TOpeHHs (3arpy3ka MapTusMu, Bbicokoe cogepxkanue CO wu ap.),
HEKaYECTBEHHBIM CHIPbEM M MBUICYJIOBUTEISAMH, (QYHKIMOHUPYIOIIUMHU TMPH MOBBIIICHHBIX
TeMieparypax. Pabota anekTpocTaTHUeCKHX OCaJUTENell MPHU MOBBIICHHBIX TEMIIEPaTypax
(cBbimre 200°C) MOKET TPUBECTHU K yBeIUUeHUIO BBIOpocoB ITXJIJI/IIX/I® B BO3AyX U pocTy
UX colepXaHus B JeTyueill 301bHON mbuld. BpIOpochl momoOHBIX mpeanpuatuii OymyT
OIPEICNIEHHO BBILIE BHIOPOCOB MOJOOHBIX K€ 3aBOJIOB, UCHOJIb3YIOUINX TKaHEBbIE (UILTPHI
WK pabOTAIOIUX C 3JEKTPOCTATUYECKUMHU OCAAUTENIIMU NIPH 00Jiee HU3KUX TeMIlepaTypax.

[IpenmpusiTie MO C)KUTAaHUIO TBEPABIX OBITOBBIX OTXOJOB MCCJENIOBANACH B PAMKaX MPOEKTa
mo orbopy mpo0 Ha TUOKCHHBI W WX aHanu3y, npoBeaeHHoro B Tammanae (UNEP, 2001;
Fiedler u nmp., 2002). Ilpeanpustue cocTOsAIO M3 OJHOW YCTAHOBKH MPOU3BOJUTENHLHOCTHIO
250 ToHH B AeHb. OHO OBUIO OCHAIIEHO BO3BPATHO-TMIOCTYIATENBHON PEHIETKON, MapOBbIM
KOTJIOM-YTUJIM3aTOPOM, TacsIiUM OXJIAJUTENIEM, CUCTEMOH BIyBaHMs CyXOMl H3BECTH H
PYKaBHBIM (DUIBTPOM.
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Omuccnn [IXJA/IIX/I® B mouBy HE3HAYMTENbHBI, U HUKAKOTO MPOAYyKTa HEe oOpa3yercs.
3Ha4nMble BHIOPOCH B BOJIY MPOUCXOJAT, TOJIBKO €CIHU Ul YOAJCHHS YaCTHIl TPUMEHSIOT
MOKpBIE CKpyOOepHhl, a BoJa He MOCTymaeT oopaTHo B mporecc. [locTyruienne B Boxy Oyner
MPOMCXOUTh, KOTJa CTOKM HENPaBHJIBHO OYMWIIAIOT, HANpHMEp, HE OT(GHUIHTPOBHIBAIOT
yacTHlbl ¢ aacopOupoBaHHbiMH Ha HuX [IXIJI/IIXA®D, wiu Boay HCHOIB3YIOT IS
OXJIAKICHHSI 30JIbHOTO OcTaTKa 0e3 mocneayromiero 3aaepxxanud. CiemnoBaTelbHO, Hauboee
3HAYUMBIMU TYTSMH BBIOPOCOB SIBJIIIOTCSA MOCTYIUIEHHWE B BO3MyX M B OCTaToK. OOBIYHO B
JIETYy4eM 30JbHOM OCTaTKe OOHapyKUBAIOT OoJiee BBHICOKHE KOHIEHTPAI[MH, YeM B IIIaKe
(me4Hoii 3011€), 0AHAKO 00BEMBI 1ITaka Oosbiie. Eciu 06a 30J1bHBIX OCTaTKa MepeMelIaHbl, TO
KOMOUMHHMPOBAHHBIA OCTaTOK OyzaeT Oosee 3arps3HeH, 4eM cOOCTBEHHO HUIak. B crpanax, B
KOTOPBIX JEHCTBYET IUIaH YNpaBlICHHUs OTXOJAMH, JIETy4Hd 30JIbHBIH OCTAaTOK OOBIYHO
OTHPABJISIOT Ha 3aXOpoHeHue. YacTo nutak (301a Ha pelieTke) UCIOoIb3yeTcsl Kak BTOPUYHBIN
CTPOUTENBHBI MaTepHUall, HAIPUMEDP, B TOPOKHOM CTPOUTENILCTBE. BO3MOXKHBIA IHANa30H
TEXHOJIOTHH TOJpa3/eNieH Ha YEThIpe TPYMIBI C COOTBETCTBYIOIMMH (aKTOPaMU SMUCCHUH,
Kak nokaszaHo B TaOnuue 14.

Tabnuua 14: ®axTOpbl SMUCCHUU /7S] BHICOKOTEMIIEPATYPHOTO CKUTaHHs TBEPBIX OBITOBBIX

OTXOJI0B
Kiraccudukanus DaKTOPBI SMUCCUH - MKT TO/T COKKEHHBIX
TBO
Bosnyx JleTyunii 301bHBII 3ona,
OCTaTOK IIJIaK
1. HuskoTexHOI0rHYHOE CKUTraHue, 0e3 3500 - 75
CHUCTEMBbI KOHTPOJISI 3arpA3HEHUS BO3TyXa
2. KonTponupyemoe cxxuranue, 350 500 15
MHUHHMAJIbHASI CHCTeMa KOHTPOJIS
3arps3HCHUS BO3TyXa
3. KonTponupyemoe cxxuranue, Xxopouuas 30 200 7
CHUCTEMa KOHTPOJIS 3arpsI3HEHUS BO3TyXa
4. BBICOKOTEXHOJIOTHYHOE CXKUTaHHE, 0,5 15 1,5
CJI0KHAs CHCTEMa KOHTPOJIA 3arpsA3HEHUS
BO31yXa

OTH yCcTaHOBOYHBIE (DaKTOPHl SMUCCHM OCHOBaHbI Ha MPEINOJIOKEHUH, YTO B pE3yJbTaTe
CKUTaHUS OTX0JOB oOpasyercst 1-2% nerydero 3oibHOro ocratka u 10-25% 3ombl. B
Tabnuue 14 yctaHoBoYHBIE (PAaKTOPHI IMUCCHH MTPUBEICHBI OTAEIBHO IS JIETY4Ero 30JIbHOTO
ocTaTka M nuiaka (3o01bl). Ecnu octatku paccmarpuBaroTcs BMecTe, (PaKTOp SMUCCHH PAaBEH
CyMMe JBYX yKa3aHHBIX (akTopoB. D(P(eKTHBHOCT yAaIeHnsI YaCTUIl BO3PACTAET C POCTOM
KaueCTBEHHOI'O YPOBHS YCTaHOBOK AJisi cxkuranusa. dakropsl smuccun aist Kiacca 1 cinenyer
BBIOMpaTh M1 OYCHb HeOObINX (<S500KI/4) U MPOCTHIX Tevel, padoTaIoNIMX NPH 3arpy3Ke
naptusmMu 0e3 KakoW-IIMOO cHCTeMBbl KOHTPOJIS KadecTBa BO3dyxa Ha Beixone. Kiacc 4
clelyeT MPUMEHATb TOJIBKO JUIS BBICOKO CJIOXHBIX 3aBOJIOB IO BBICOKOTEMIIEPATYPHOMY
ckurannio ThO, xoTopble MMEIOTCS B 3amaJHOEBPONEHCKUX CTpaHax W BCTPEYAIOTCS B
CeBepHoii Amepuke. Tonbko ecnu permamedT cTporo Tpedyer BenmuuHy B 0,1 HT TO/HwM’
(mpu 11% O,), a paccmarpuBaeMoe MPeaIpUATHE YAOBIETBOPSAET 3TUM YCIOBUSM, CIEIyeT
npumenatb Knacc 4. [lpeamonaraercsi, 4To mojasJistoniee OOMBIIMHCTBO BCEX 3aBOJOB IO
BBICOKOTEMIIEpaTypHOMY cxkuranuio ThO momagaeT B kiaccel 2 u 3.
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6.1.1.1 Illocmynnenue 6 8030yx

OMHCCHU B BO3JYX SIBIAIOTCA TJABHBIM (DaKTOPOM, BBI3BIBAIOMIMM O0ECIMOKOCHHOCTh HpPH
BbIcoKoTeMnepaTypHoM cxxuranuu TBO. YcranoBounsiit gaxtop smuccuu B 3500 mxr TO/T
COXCKEHHBIX OTXOJ0B, Kak cpenHuil (akrop smuccun ans Kmacca 1, Obln paccunTan s
yAeTHHOT0 00beMa MOTOKa JBIMOBBIX Ta30B okosio 10000 Hwm’/t TBO u KOHIIeHTpaluu B 350
ur M-TO/Hm® (mpu 11% O,). IlIseituapus coobuiima o pakropax smuccnu 3230 mr TI/T, a
Hunepnanner - 5000 mxr M-TO/1 (LUA, 1997). Kinacc 2 npeanonaraetr CHHXKEHHUE yI€IIHOTO
o0beMa TOTOKA ABIMOBBIX razoB 1o 7000 Hwm’/r TBO BciemctBue JIy4Ilero KOHTPOJIA
TOPEHUS M MEHBUIETO KOJWYECTBa W30BITOYHOTO BO3Ayxa. lIpm 3TOM coxaepkaHue
NXI/TIX P nagaet go 50 Hr TO/HM’ (mpu 11% O,). 3aBoaBI, OTHOCAITUECS K STOMY THITY,
MOTYT OBITh OCHAIICHBI 3JEKTPOCTATHYECKHM OCAIUTENIEM, MYJIbTU-IUKIOHOM H/HJIH
MPOCTHIM CKpy0OepoM. B kimacce 3 moaHOTa cropaHusi TOILIMBA YBEIMIUBACTCS TaK XKe, KaK U
3¢ (HEeKTUBHOCTH CHCTEMbI KOHTPOJIS 3arpsA3HEHUS BO31yXa (Hampumep, IeKTPOCTaTUYECKHI
ocauTellb 1 MHOTOYHUCIIEHHBIE CKpyOOephl, pacibUIMTEIbHAS CYIIMIKAa U TKAHEBBIH (PUIBTP
WK o00HbIe KOMOMHAIINM), YTO MPUBOIUT K CHIbKeHWI0 koHneHTpamuid [IXJIJI/TIXD no
npumepHo 5 ur TO/HM® (mpu 11% O,). Takke CHMKAeTCS YAENbHBIH 00BEM MOTOKA
JBIMOBBIX TrazoB - g0 6000 Hwm’/r TBO. Kmacc 4 MIPEACTABISIIOT COBPEMEHHBIE
BBICOKOTEXHOJIOTUYHBIE MTPOM3BOJCTBEHHBIE MOITHOCTH 1Mo cxkuranuio ThBO u Texnomoruu
KOHTPOJISI 3arpsi3HEeHus (HarmpuMep, aJCOpOLMOHHBIE YCTAHOBKM C aKTMBUPOBAHHBIM yTJIEM
WU CENEKTUBHBIM KaTaTuTH4YeCKuM BoccTaHoBieHueM Jle-/luokc). B pesynbrate HOpMOit
Oyner BenuunHa 5000 Hv’/t TBO 1 koHUeHTpanus menee 0,1 Hr TO/Hm’ (mpu 11% 0O,)
(LUA, 1997; IFEU, 1998).

Konuentpanuu B asiMoBoM raze (nmpu 11% O;) Ha npeAnpusSTHU MO COKUTAHUIO TBEPIBIX
OBITOBBIX 0TX0JI0B B Tammansne BapsupoBanmu ot 0,65 mo 3,10 Hr M-TD/Hm® , TIpU CpeTHEM
sHauernn 1,71 ur M-TO/HM® (mpu 11% O,). Konrenrpamun cymmapusix TTXVITX D
(Cly-Clg) Haxommmich Mexy 41,3 1 239 co cpexnanm 3uauennem B 122 ur/Hum® (mpu 11% O).
Wsmepennass cpemHsas KoHIeHTpanus 122 Hr HX,I[,Z[/I'IXI[CID/M3 MPEBBIIAET HOPMY,
NpuHATYI0 B Tamnanie JUisl yCTAHOBOK IO CXKUTAHMIO TBEPIBIX OBITOBBIX OTX0J0B, B 30
HI/M; cpenusis BenuunHa 1,7 HT M-TO/Hum® Taxxke npessimaer EBponeiickuit ctanpapt 0,1
Hr M-TO/M’. W3MmepeHHbIe 3MHCCHH MalOT 3HadeHue (akropa smuccum - 6,1 mxr TO/T
COXCKEHHBIX OTXOJOB. PYKOBOJCTBO OTHOCHT JIaHHYI YCTaHOBKY K Kjaccy 3 H
ycTaHaBnuBaeT uid Hee (akrop smuccuu - 30 Mxr TO/1. Ilpu npumeHeHU yCTaHOBOYHOTO
(daxTOpa SMHCCUU B COOTBETCTBUU C PYKOBOJICTBOM pacueTHas BeIMYMHA BHIOpOCa OKazanach
Obl B 5 pa3 BblllIe, HO ObliIa Obl 0KUIAEMOT'0 MOPSIKA BETUYNHBI.

6.1.1.2 I[locmynnenue 8 600y

BrIOpockl B BOJIy MPOUCXOIAT TOJIBKO B Cllydae, €CM ISl YAaJleHUS TBEPAbIX YaCTHI] WIH
JUTSL OXJIAXKICHUS 30JIbHOTO OCTaTKa MCIONB3YOTCS MOKpbie ckpy0Oepsl. Torma KoaudecTBo
BbIOpocoB [TXJII/ITXI® B 3Ty cpemy MOKHO OLIEHUTH, IPUMEHSSI YCTAaHOBOYHBIE (DaKTOPBI
OMHCCUH ISl OCTaTKOB. OOBIYHO KOHIIEHTPAIMH HAXOATCSA B JHANa30He HECKONbKHUX I M-
T3/n, a mo cooOmeHusM, HaubOonpmue KoHueHTpauu [IXJ/IIXAD ams cTokoB u3
CKpyOOepoB Tepe] yAaICHUEM U3 HUX TBEPAbIX YacThil Oblau Hroke 200 nr/mn. Bosbinas yacth
X JJ/TIX 1D cBsa3aHa ¢ TBEPABIMH YACTUIIAMU W B TIOCIEAYIONIEM YIAISAETCS TPHU OYHCTKE
ctokoB. Kpome Toro, 060opyaoBanue Jjist KOHTPOJIS 3arpsi3HEHMS BO3/yXa, YCTAHOBIEHHOE Ha
3aBojiax mo cxkuranuto ThBO, paGotaer, kak mpaBuio, 06e3 HapaOOTKM XKHUJIKHUX CTOKOB. B
HacTosIIee BpeMs 10/I00HbBIE BHIOPOCH HE MOTYT ObITh KOJHMUYECTBEHHO OIICHEHBI.

6.1.1.3 I[locmynnenue 6 nougy

Bb10OpocoB B 1OYBY HE MPOMCXOJUT, €CIH TOJIbKO HEOUYMIEHHbIE OCTATKH HENOCPEICTBEHHO
HE CKIaJMPYIOTCS Ha 3€MJIe WM He IepeMelinBailoTcs ¢ nousod. KoHueHTpanum,
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BO3HHUKAOIIKE B TOJIOOHBIX Ciy4asix, OyayT paccMotpensl B Paznene 6.1.2.5 “Tloctynnenwue B
ocTaTKu”.

6.1.1.4 I[locmynnenue 8 npooykmoi
B npomiecce nmpoaykra He 00pasyercs, clenoBaTenbHO, (hakTopa SMUCCHU HE CYIIECTBYET.
6.1.1.5 llocmynnenue 6 ocmamku

Konnentpamuu [IXJJ/TIXAD B nerydelt 30JbHON MBUIM CYIIECTBEHHBI, XOTS €€ BBIXOJ Ha
toHHY TBO 00b19HO coctaBnsieT muib okoio 1-2%. Konnenrpamuu [IXJI/TIXD B mutake
(3071€) JOBOJNIBHO HU3KHM, OJHAKO, KOIWYECTBO IIaka, mpuxojsmeecs Ha ToHHy TBO,
cocraBisieT npumepHo 10-20%. B HekoTophlx 3anmagHoeBponeiickux crpaHax B 1960-e u
1970-e roael, KOraa JIOJIS MHEPTHBIX MAaTEPHANIOB M CTEKJa ObLIa BhINIE, 00pa30BBIBATIOCH
300 kr nulaka Ha TOHHY CXKHTAaeMbIX TBEPHBIX OBITOBBIX 0TX070B (30%). Jleryuas 30mbHas
MBUTHh Y IIJIAK Takxke coxepxar oT 1% (xkmace 4) mo 30% (xiacc 1) HecropeBiiero yriepoa.
[TockonbKy HeCTOpeBIIMI YIJIEpoA B MUIAKE 3HAYUTENBHO YBEIMYHBACT aJCOPOIHIO
NXAJ/TIX 1D, HanOobinas WX KOHIGHTpaNus HaOiomaeTcs B kiaacce 1. 37ech BHIOpaHO
3HaueHue g nuiaka B 500 wr TO/kr. JlanHas BenWyuHA ObIIa SKCTPANONHMPOBAHA;, OHA
npumepHo B 10 pa3 BbllIe, 4eM cpeJHIE H3MepseMble KOHLIEHTPAllMK BEIOPOCOB €BPONEHCKUX
3aBojioB B 1980-¢ rr. IlockonbKy MaHHBIA THUI BBICOKOTEMIIEPATYPHBIX MMEYe HE UMEET
cHCTeMBbI cOopa JeTydeil 30JbHON TBUTH, TO JUIA HeTo (haKTopa SMUCCHU TI0 JIETy4eH 30JIbHON
BUTH He ycTaHoBjeHo. [l kmacca 2 mpeanomnaraercs korreHTpanus B 30000 ar TO/kr B
netrydedt 30ipHON mblIM U 100 Hr TO/Kr B mHUIaKe, 4yTO CBA3aHO C CYIIECTBEHHO JIydllei
MOJIHOTOM CropaHusi TOIJIMBA, B PE3yJIbTaTe€ UYEro 3HAYMUTENBHO YMEHBINAETCS! MOKa3aTelb
CHIKEHHUs1 00307MBaHus 7S 305bl. B kmacce 3 9TW mokazaTelu COKpamaroTcsl BABOE B
pe3ynbTaTe JalbHEHIIero COBEPIIEHCTBOBaHMSA TexHojoruu. Kimacc 4 mpeanonaraetr He
TOJIEKO BBICOKYIO TOJIHOTY CTOPaHUs TOIUIMBA, HO TaKKe M O4eHb OOJBITYI0 3 (HEKTUBHOCTD
yJIaBIIMBaHUs, OCOOCHHO OYEHb TOHKMX YaCTHUI[ JIETY4Yed 30JIbHOW WBIIH. OTH MEJKHE
YaCTHUIIBI IPEAOCTABISAIOT O0JIBIIYIO ToBepXHOCTh st aacopoumu [TXJI/ITXAD, a nosTomy
HE TIPOUCXOJUT MATBHEUIEro CHIKEHHUS MX CyMMapHOUW KoHIeHTpamuu. CrieaoBaTenbHO,
3HAYEHHUE JUIS JIeTyded 30JbHOW ThUIM ycTaHoBieHo B 1000 Hr M-TO/kr, a KOHIICHTpAIHs
IUIA [IUTaKa magaer mo 5 ur TO/kr.

6.1.2 Cokuranue oIacHbBIX OTX0JIOB

OnacHble OTXOAbl OTHOCATCS K OCTaTkaM M OTXOJaM, COJEp)KalluM 3Ha4yUTEJbHBIE
KOJIMYECTBAa ONAcCHbIX MaTepuaioB. B memoMm, Bce Marepuanbl, BKIIOYAIOLIUE
NOTPeOUTENbCKHE TOBAphl, KOTOPblE UMEIOT OTPaHWYEHUs MpU 0OpallleHuH, NPUMEHEHUH, a
Takke TpeOyroT CrenuaabHbIX Mep MPEAOCTOPOKHOCTH, OTHOCATCA K 3TOi rpymme. JlroObie
NOTPEeOUTENbCKHE TOBAphl, MMEIOIIME COOTBETCTBYIOIIME ITHKETKM U IONAaBLIME B IOTOK
OTXOJI0B, JOJDKHBI pacCMaTpUBAaThCs KakK onacHble oTXoAbl. OHU BKIIIOYAIOT PACTBOPUTENU U
[pOYMEe JIETYYUE YIJIEBOAOPOABI, KPacCUTEIM M KPAaCKH, XUMHUECKHE BEIIECTBA, BKIIOYas
NECTUIUIBI, TepOUIUAbl U Apyrue TaJOTeHHPOBAHHBIE COEAMHEHHA, (apMalleBTUYECKHE
npenapaTsl, aKKyMYJISTOPEl 1 OaTapeiiku, TOIUIMBO, Macia U APYTHe CMa304YHbIe MaTepPHabI,
a TaKXXe TOBaphbl, COJEpKaIlIMe TKENble MeTaulbl. TakKe BCe MarepHualibl, 3arpsi3HEHHBIC
3TUMH MaTepuajaMH, TaKue Kak oO0paboTaHHbIE TKaHb MM Oymara, a TakKe MPONMUTaHHAS
JIPEBECHHA, NPOM3BOJCTBEHHBIE OCTaTKW M JAp., JOJDKHBI pacCMaTpHUBATBCS KaK OIacHBIE
OTXOJBL.

K monsturo “omacusie orxompl” B PykoBoicTBE HE OTHOCSTCS MEIUIIMHCKHAE OTXOMBI (CM.
cnenyromui pasaen 6.1.3), TOCKOIBKY JTOKaTU3aINK MPOUCXOXKIACHUS OTXO0A0B H TEXHOJIOTHH
nepepaboTKM OMACHBIX W MEAMLMHCKHX OTXOJOB pa3iuuHbel. bomee Toro, s wnenei
cocraBieHus peectpa BeIOpocoB [IXJI/TIXJI®, AOCTYMHOCTh TNEPBUYHBIX JAaHHBIX, B
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YaCTHOCTH MecTa HapaOOTKH M CKOPOCTh OOpa3oBaHMsA OTXOAOB Ui 3THUX JBYX THUIIOB
OTXOJ0B pa3iuyHbl. Ilpu mMoOMCKE MCTOYHMKOB JaHHBIX O KOJMYECTBAX M THUIAX
HapabaThIBAEMBIX U CKUTAEMBIX OIMACHBIX OTXOJOB OCHOBHBIMH HMCTOYHHKAMHU MOTYT OBITH
MUHHCTEPCTBA MPOMBIIUIEHHOCTH, TPOMBIIIJICHHBIE ACCOIMALMY /MM YacTHBIE KOMITaHUH,
3aHMMAaroIIMecs: 00pabOTKON TaKUX OTXOIOB. B ciiydyae MeIWIMHCKHAX OTXOAOB OYEHb 4acTO
MHPOPMAILIMIO MOXKHO TOJYYHTh B MHUHHCTEPCTBE 3PaBOOXPAHEHHUS, B MECTHBIX OPraHOB
3IpaBOOXPAHEHHs] WM B OTJENBHBIX OOJBHUIAX, O KOTOPBIX M3BECTHO, YTO B HUX HUMEIOTCS
MYCOPOCKHUTATENbHBIE TIEUH.

Kak mpaBuio, omacHele OTXOJbl CKHTAIOT WJIM B CICIHATBHO pa3pabOTaHHBIX
BBICOKOTEMIIEPATYypPHBIX TleYax WM B Me4yax THUMAa POTAUMOHHBIX OOXKHUTOBbIX. CHeruaibHO
pa3zpaboTaHHbIE BBICOKOTEMIIEPATYPHBIE TE€YM BKJIIOYAIOT BECbMa HECIIOXKHBIE TEeYH
O0apabaHHOTO THWIIA, TEYH C KOJOCHUKOBOW pemieTKoil U MydesibHble meyd. Takxke B 3Ty
TpyNIy MOXHO BKJIIOYUHMTH JIDYyTHEe TEXHOJIOTMH, TaKhe KaKk OKHCICHHE B BOJE
CBEPXKPUTHUECKOTO JIAaBJICHMS, >KUAKO(GA3HOE CIEKAaHWE B DJIIEKTPUYECKOW Iyre W Jp.,
KOTOpbIE TaK)Xe INPUMEHSAIOT B OTHOLIEHWM OINACHBIX OTXOAOB (XOTS 3TH METOIbl HE
o0s13aTeNnbHO KiaccuuIupyores Kak “‘cxuranue”). [lockonbky kiaccuuKaius ONacHbIX
OTXO/I0B B OOJBLION CTENEHH 3aBUCUT OT CHEIMAIbHOTO 3aKOHOMATENbCTBA, MPUHATOIO B
CTpaHe, a KOJIMYECTBO PA3JIMYHBIX METO/I0B, UCIOJIb3YEMBbIX JJISi CKUTAHUS OMACHBIX OTXOJI0B
MPAaKTUYEeCKH Oe3rpaHuyHO, HIDKECIEeNyIolee KpaTKoe OIMUCAHWE MpoIecca OTHOCUTCA
TOJIBKO K TEXHOJOTMU C POTALMOHHBIMU OOKMTOBBIMH I€4aMH, KOTOpbIE HamboJee 4acTo
WCIIONB3YIOTCS HAa KOMMEPUYECKHMX NPEANPUATHUSAX Ui CHKHUICAaHUS OTXOJOB, U KOTOpBIE
MpeIHa3HaYeHbI 15 IepepabOTKH MIMPOKOT0 CIEKTPa Pa3InYHBIX OTXOA0B.

TBepzaple omacHble OTXOIbl IIOCTYHAIOT B BBUIOKEHHYIO OTHEYNOPHBIM MaTepHaIoM
POTAllMOHHYIO T€4Yb dYepe3 3arpy30uHblii JoTok. JKuakoctu, oOnajgaromuye BBICOKOM
TEIUIOTBOPHOCTHIO, & TAKXKE Wbl TOHKO PACIBUIAIOTCA B KaMepe CrOpaHds WIH TOpEJKE,
YCTaHOBJICHHON B MepeaHell yacTh poTauMoHHOW meud. OTXOAbl BOCIUIAMEHSAIOTCS U TOPSIT
BHYTpPU POTALMIOHHOM I€4YH, TEMIepaTypa B KOTOPOH, KaK MPAaBHUIIO, MOAACPKUBACTCS BBILIE
1000°C. B 00bI4HOM POTAIMOHHON MeuM, Merolei Juiuay 10-20 MEeTpOB, OMACHBIE OTXOJIBI
MpeBpalIatoTCs B ABIMOBOW Ta3 M MEYHON 30JIbHBIA OCTATOK/PACIlIaBICHHBIN IIJIAK, KOTOPHIE
Ha BBIXOJIE YJAIAIOTCS 13 neuyd. Crekiascs 301a TYIIUTCS Ha BOASHON OaHe, OTAENsieTCs U
yaansiercsi. B pesyabTare Toro, 4to Ha OOJBIIMHCTBE COBPEMEHHBIX MPEANPUATANR OCTATOK Ha
peuietke oOpasyercss W3 paciiaBieHHOro nuiaka, konueHtpauuu [IX /XD B sTom
LUIaKe, KaK IPaBUJIO, HUXKE 110 CPABHEHMIO ¢ KOHLIEHTPALUSAMU B JIETYYEM 30JIbBHOM OCTATKeE.
JlaHHBIX 1O GoJiee CTapbhIM TEXHOJOTHAM IMOJMYYUTh HE ynanochk. Ha BbIXxoje U3 poTallMOHHON
Ie4YM ABIMOBOM ra3 IONagaeT BO BTOPYIO TOIOYHYIO KaMepy, IJe NOMOIHUTEIbHbBIE TOPENKH,
C)KMTasi OIIACHBIE OTXOBbI C BEICOKON TEIUIOTBOPHOCTBIO, TOAJIEPKUBAIOT TEMIIEPATYPY OKOJIO
1200°C. Takxke B 5Ty BTOPYK KaMepy HArHeTalOT BO3AyX Ui obecredeHus
JIOTIOJIHUTEIBHOIO BbIrOpaHUs razoB. Ha BbIxoge u3 2-X 3TamHOM CHCTEMbI COKUTaHMS
JILIMOBOM Ta3 OYMIIAIOT TaK e, Kak 3T0 omucaHo g cxkuranus ThO. Bo MHOrmX crmydasx
TBEpJbIE OCTATKH, OOpa3yIOMIMEecs B IMEYM TOCIE CKUTAHUS OMACHBIX OTXOJOB, CUHTAIOT
OMACHBIMHM OTXOAAMH M BHOBb OTHPABISIOT B Neyb. B 11€10M, BRICOKOTEMIIEpATypHbIE MEUH
JUTS CKATAHUSI OMACHBIX OTXOJOB (DYHKIIMOHHUPYIOT TIpu OoJiee BHICOKMX TeMIIepaTypax, 4eM
neun s oxkuranus TBO, HO mpu OoJbIIeM KOJMYeCTBE M30BITOYHOTO BO3ayxa. B obOmiem,
3TO TPUBOJUT K CXOXKHM Ta3000pa3HbeiM smuccusm [IXI/IIXP. Ograko O6maromaps, Kak
MpaBmIo, OOJIBIIIEMY COAEP)KaHUI0 B OMACHBIX OTXOJaX TaJIOTeHUPOBAHHBIX OPraHUYECKUX
BEIIIECTB, TEXHOJOIMYECKHE HEJOCTATKH M HECOBEPILIEHCTBO Ipoliecca CXKUraHus B OOJbLIeH
Mepe MOryT okaszarh BiusHue Ha smuccuu [IXJJI/IIXD B nnane ux yBenuyenus. Cpesisl, B
KOTOpBIE ITPOUCXOAUT MTOCTYIUIEHNE, HIEHTUYHBI TeM, KOTOpbIE onucansl A1 cxuranus ThO.
Takum obOpazom, B Tabnuiie 15 nmpuBeneHbl YeThIpe TPYIIBI (PAKTOPOB IMHUCCHUHU.
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Tabmuma 15: @akTopbl SMUCCUU TSI CKUTAHUS OTIACHBIX OTXOJIOB

Knaccudukanus ®DaKTOpBI SMUCCHH - MKT' TD/T COKKEHHBIX
OIacCHBIX OTXO/IOB

Bozmyx OcTatok (ToJBKO JeTyvast
30JIbHAsI TTBLIB)

1. HuskoTexXHOIOrHYHOE CKUTaHue, 0e3 35000 9000
CHUCTEMBI KOHTPOJIS 3arPS3HECHUS BO3yXa

2. Kontponupyemoe c:xuraHnue, MUHUMaIbHas 350 900
crcTeMa KOHTPOJIS 3arpsi3HEHUs BO3LyXa

3. KonTponupyemoe cxxuranue, Xxopoias 10 450
CHCTEMa KOHTPOJIS 3arpsiI3HEHHSI BO3yXa

4. BBICOKOTEXHOJIOTHYHOE C)KHTaHHE, CIIOKHAS 0,75 30
cUCTeMa KOHTPOJIS 3arpsi3HEHMsI BO3/TyXa

OTH yCcTaHOBOYHBIE (DAKTOPBI 3MUCCHM OCHOBaHBbI HAa TOM JOMYLIEHUH, YTO IPU CXKUTAHUU
0TX0/10B oOpa3yercsi okono 3% useryueil 3ompHOM mbliM, a Bbixon IIXJ/TIXI® mpu
yIaleHuH uiaka Jjis kinaccoB 3 u 4 HezHauuTeneH. g kimaccoB 1 ¥ 2 HET AaHHBIX O
KOHIIEHTpalusix B medHoi 3ome. Taxke 3((eKTUBHOCTh yIaleHUs TBEPIABbIX YaCTHIL
BO3pacTaeT ¢ pOCTOM KayeCTBEHHOI'O ypoBHs mpexanpustus. Kmacc 4 cnenyer npumeHsTH
TOJIBKO ISl BBICOKOTEXHOJIOTUYHBIX 3aBOJOB 10 BBICOKOTEMIIEPATYPHOMY CKUTAHUIO
OMACHBIX OTXOJOB, KOTOpPbIE HMEIOTCSI B HEKOTOPBHIX 3alaJHOEBPONEHCKUX CTpaHaXx M B
CeepHoii Amepuke. Tonbko ecnu periiaMeHT CTporo TpedyeT cOONM0AeHUs] BETUYHMHBI B
0,1ur TO/Hum’ (mpu 11% O,), xak 3TO cAETaHO B EBPOIECHCKOM 3aKOHOJATENLCTBE, a
paccMarpuBaeMoe NpeNpusTHe YAOBIETBOPSET STUM YCIOBUSAM, clieAyeT MpuMeHsTh Kiacc
4. Ilpenmomaraercs, 4yTO  NOJaBiAOLIee  OONBIIMHCTBO  BCEX  3aBOJOB IO
BBICOKOTEMIIEPATypPHOMY COKUTAHHUIO OMACHBIX OTXO/AO0B MomajaaeTr B kiaccel 2 u 3. Kiace 1
cienyeT BIOMpaTh Juis oueHb HeOombmux (<500 Kr/4) U mMpoCThIX TMedel, paboTaloIuX Mpu
3arpys3ke mapTusiMu 0Oe3 KakoH-TMOO CHCTEeMbl KOHTPOJS KauecTBa BO3/yXa Ha BBIXOE,
Harnpumep, Ui My (perabHbIX Teyei.

6.1.2.1 Ilocmynnenue 8 6030yx

BeiOpockl B BO3AyX  SABISIOTCS  NPEOONAJAIONIMMUA  JUISL  TPEINPUATHH 110
BBICOKOTEMIIEPATYPHOMY CXKHTAHUIO OIMACHBIX OTXOJIOB. Y CTAHOBOYHBIH (DaKTOp SMUCCHH
Tt Kiacca 1 ObUT paccuWTaH Ui yAETBHOTO 00beMa MOTOKA IBIMOBBIX Ta30B B 17500 Hw’/t
OIACHBIX OTXOJOB WM KOHIEHTpammy npumepro 2000 ar TO/Hwm’. Kmace 2 mpeamonaraer
CHUXXCHUE YJISThHOTrO 00BheMa MOTOKA JBIMOBBIX Ta3oB f0 15000 Hm’/r onmacHbIx OTXOJIOB B
pe3ynbTaTe Jy4IIero KOHTPOJS TOPEHHS M MEHBIIEro KOJMYecTBa M30BITOYHOIO BO3IyXa.
Konnentparnus [IXIA/TIX]I® B sToM ciyuae namaer no 20 HT TDO/Hm® (mpu 11% O;). B
KJlacce 3 TOJHOTa CropaHus eie Bbilie ¥ 3()(QEKTUBHOCTh CHUCTEM KOHTPOJIS 3arpsi3HEHWUsI
BO3/lyXa yJIydIllIeHa, YTO MPUBOANT K cHIKeHUto kKoHIeHTparuu [IXJJI/TIX]I® npumepHO 10
1 ar TO/HwM® (mpu 11% O,). Taxke cHUXKAeTCs yIEIbHBIA 00hEM MOTOKA JHIMOBBIX T'a30B -
oo 10000 Hvm’/r  omacHbIx orxonoB. Kimacc 4 mpencraBidiOT COBpPEMEHHBIC
MPOU3BOCTBEHHBIE MOIIHOCTH MO COKHTAHUIO OMACHBIX OTXOJIOB WM TEPEJIOBhIE TEXHOJIOTHH
KOHTpOJIsSL 3arpsi3HeHusa. B pesynbpraTe peajabHbIMH CTaHOBATCS BenuuuHa B 7500 Hw'/1
OTIACHBIX OTXOJOB M KOHI[EHTparus 3HaunTeapHo MeHee 0,1 Hr TO/Hm® (mpu 11% O,) (LUA,
1997; IFEU, 1998; Environment Canada, 1999).
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6.1.2.2 Illocmynnenue 6 800y

IToctynieHne B BOAY IPOMCXOAMT, €CIAM Ul YyJaJ€HHsl TBEPIbIX YacCTUL[ HCIOJb3YHOTCS
MOKphIe CckpyOOeprl. B aTtoM cimyuae xommuectBo BbIOpocoB IIXIIJIIIXID B 31y cpeny
Jy4yiiuM  0o0pa3oM MOXKHO OLIEHHTb, IPHMEHSS YCTaHOBOYHbIE (DAaKTOPbl 3SMUCCHUH,
MpeJICTaBICHHbIE sl 0cTaTKOB. MakcumanbHas aktudeckas konuentpanus [TXJI/ITX /1D,
oOHapy»XeHHas B CTOKax MOKpOro ckpy606epa, cocraBuna menee 0,15 mxr T3/t (LUA, 1997).
B nenom, mocTymuieHue B 3Ty cpely He CUMTAETCs BayKHBIM JUISl TOTO THUIIA HCTOYHHKA.

6.1.2.3 Illocmynnenue 6 nougy

BbIOpocOB B IOYBY HE MPOMCXOIHT, €CIH TOJIBKO HEOUYHIICHHBIE OCTATKH HEMOCPEICTBEHHO
HE CKJIQJIMPYIOTCS Ha 3eMjie WM He TepeMelIMBAaTCA ¢ T04BOH. KoHIeHTpanuwy,
MOCTyMNAIONINEe B MOJOOHBIX CiTyYasix, onucansl B pazzaene 6.1.2.5 “IloctymnneHue B ocTaTku’”.

6.1.2.4 Ilocmynnenue 6 npooykmuol

B mnpouecce MnpoaAyKTOB HE o6pa3yeTc;1, CJICAOBATCIIbHO, TIOCTYIUICHUSA B IIPOAYKTHI HE
MMPpOUCXOUT.

6.1.2.5 llocmynnenue ¢ ocmamku

Jis pacueta (akTOPOB BIMHCCHHM OCTATKOM CUUTAIM JIMIIh JIETYYYH0 30JbHYIO TBLUIb,
MOCKOJIBKY B Kilaccax 1 u 2 JaHHBIX [JIs 1Iaka He uMeercd. [ kimaccoB 3 u 4, B KOTOPBIX,
KaK CJIeIyeT Mpearoiarath, 30ja He yAalseTcs W3 IMeYH, HE MPOUCXOAWT CYIIECTBEHHOTO
yBenuueHus: obmero BeiOpoca [IXJI/TIX]I®. CnemoBaTelibHO, HMEIOT 3HAYCHUE TOJIBKO
kouneHTparuu  [IXJJI/TIXA® B nerydeid 30JbHOW MBUIM, W WMEHHO OHH OyayT
paccMaTpuBaTbCd B AanbHeWmeM. KoawdecTBO JeTydeil 30JbHOW TNBUIM TPH CKATAHWUU
OTMACHBIX OTXOJOB OOBIYHO COCTaBIsIeT OKOJO 3%. JleTydas 30/1bHAS MbUIb TAKXKE COACPKHUT
ot 0,5% (xmacc 4) mo 20% (kmacc 1) Hecropermiero yriaeposaa. I1oCKOIBKY HECTOPEBIIHIA
yriaepog B 30JbHOM TBUIM 3HAYMTENBbHO yBenwuuBaeT ancopOmmio [IXJ/TIX]D,
HamOobllas WX KOHIEHTpauus HaOmomgaeTcst B kimacce 1. B kimacce 1 mpenmonaraemele
koimuectBa TIXJIJI/TIXAD cocraBumm okono 300000 mr TIO/kr ocrarka. B kmacce 2
koHIeHTpaus nagaet A0 30000 ar TO/Kr, 4TO CBA3aHO C CYIICCTBEHHO JIYYIIEH MOTHOTOM
CropaHusl TOIUIMBA, B PE3yJIbTaT€ YEro 3HAYMTENIbHO YMEHBIIAEeTCsS MOKa3aTellb CHUKCHUS
o030MBaHMs JUIS JITydel 30JIbHOM ThUIM. B Kimacce 3 9TOT mokaszareiabh COKpaliaercs 1o
15000 mr TO/kr B pe3ynbraTe aTbHEHWINIETO COBEPIICHCTBOBAHHA OOOpPYIOBaHUS H
texHonoruu. Knacc 4 mpeamonaraeT He TOJBKO BBICOKYIO TMOJHOTY CTOPaHHUs TOILUIMBA, HO
TaKkke U O4YeHb OoNbIIYI0 3()(PEKTHBHOCTH YNaBIMBAHHUS, OCOOCHHO OYEHb TOHKHUX YaCTHI]
JIeTy4Yel 30JbHON MBUTH. DTH MEJKHE YaCTHUIBl MPEIOCTABISIOT OOJBIIYI0 TOBEPXHOCTD IS
aacopoumu [IXJI/TIXD, nodToMy cymmapHasi KOHUEHTpaIUsi CHUXKAeTCd MPUMEPHO [0
1000 ur TO/kr octatka. Eciiu He nMeeTcst abCONMIOTHO HUKAKKUX JJAHHBIX 110 JIETY4Yel 30JbHON
MBUTH, HO CYIIECTBYIOT JIaHHBIE O (paKTUYECKHX BBIOpOcax M3 TpyO, MOKHO TPEIOIOKHUTh,
yto noctyruienne [TXJJI/TIXJI® B octaTok OyaeT aHAIOTUYHBIM U, B TPyOOM NPUOITMIKEHUH,
TOTO K€ MOPSKA BEIHUYMHBI, YTO U B BO3Ayx. CienoBarenbHO, CyMMapHbIe SMUCCHH MOTYT
OBITH NMPUMEPHO TOPOBHY paclpeesieHbl MEXIy BO3AYyXOM M octaTkoM. OnHaKo, B 3TOM
ciyvae oreHka cymmapHbix smuccuit [IXJI/TTX /1D ropasno MeHee TouHA H3-3a Pa3IMIHOM
NPUPOABI W COCTaBa JIETYy4YeH 30JIbHOW TBUIHM, OOpa3yromeics Npu CHKUTAaHHUH OIMACHBIX
OTXOJIOB.

6.1.3 Cxuranre MEIUIIMHCKUX OTXOJIOB

B kadecTBe MEIMIIMHCKUX OTXOJIOB PacCMaTPUBAIOTCS JIFOOBIE OTXOHBI, OOpa3yroIuecs B
pe3yabpTaTe AeATEeIbHOCTH, CBA3aHHOW C MEIWIMHOM, HE3aBUCHMO OT TOTO, MPOUCXOIUT JIU
OHa B JIeueOHOM yUPEXKICHUH WU BEAETCS OT/IEIBHBIM MEIUKOM, CTOMATOJIOTOM HUJTH BPayoM
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moboil apyroit cmemmanbHOcTH. OTXOABI, HapabaThiBaeMble B pe3ysbTaTe MOJ0O0HOM
JESTEIbHOCTH, YacTO BKIIOYAIOT WHQEKIMOHHBIE  MaTepualbl, CEKPeThl, KpPOBb,
(dapMmanieBTUYECKHE Tpermaparhl ¥ yIMaKOBOYHBIE MAaTepHaibl W/WIM HHCTPYMEHTHI,
WCTIOJIb30BAaHHbBIE TIPU JICYEHUH JIIOJEH M KUBOTHBIX. C TeM, 4TOOBl HAZEKHO YHHUUTOKHTH
BUPYCHI, OAKTEpUH U TATOTEHHBIE OPTaHU3MBbI, TH OTXO/bI YaCTO TEPMUIECKHA 00padaThIBAIOT
(CKUTarOT WM TOABEPraroT muposmsy). Kpome TOro, MeAMIIMHCKHE OTXOJbI BCIIEICTBHE
CBOETO TPOMCXOXKICHHUS WM COCTaBa MOTYT COJAEPKaTh TOKCUYHBIC XMMUYECKHUE BEIICCTBA,
HATpUMeEp, TsDKEIbIe METaUIbl WM COCJUHEHUS, M3 KOTOPBIX BIIOCIEACTBUM MOTYT
o0pa3oBaThbcsl TUOKCHHBI M (QypaHbl. Bo MHOTMX cTpaHax MEIUIIMHCKHE OTXOMBI SIBIISIOTCS
OTXOJlaMH, KOTOpbIE TPEeOYIOT CHEIUaTbHOrO BHHMAaHHMS, U OBUIO MOKA3aHO, YTO CKUTAHHE
BCEX OTXOAOB, HapaOOTaHHBIX B MEIMLIUHCKOM YYPESKACHHH, SBIsETCS Hauboiee
3¢ (HeKTUBHBIM CIIOCOO0M HM30aBJICHUST OT 3TUX OTX0A0B. ONHAKO CKHTAHUE MEIUITUHCKUX
OTXOJIOB B HEOOJBIIMX M IJIOXO KOHTPOJUPYEMBIX IEYaX, KaK MOKa3bIBAaCT OIBIT, SBISUIOCH
cymectBeHHbIM ucTouyHHKOM [IXJIJI/TIXI® (UNEP, 1999). B pesynsrare, 3TH HeOobIIHE
YCTaHOBKH B PAa3BUTBHIX CTpPaHaX, B OCHOBHOM, OBUIM 3aKPBITHl WM PEKOHCTPYHPOBAHHI.
OCHOBBIBasICh Ha JTHX [AHHBIX, TEPMHUYECKas MepepadoTKa METUIMHCKAX OTXOJOB B
PyxoBozcTBe BBIZIENICHA B OTACIBHYIO IMOAKaTeropuio. MapopMarmio o MecTopacionoKeHuH,
o0beMax HapadaThIBAEMBIX W COMOKEHHBIX OTXOJIOB MOXKHO TIONIYYHUTh B MHHHCTEPCTBAX
3PaBOOXpaHCHHUs, MyHHIIMTIAIUTETaX U JIp., & TAK)KE€ B YaCTHBIX KOMIIAHUSAX, Ha KOTOPHIC
BO3JIOKEHO yJIAJICHUE ATOTO THUIIA OTXOJIOB.

Kak mpaBuiio, MEIWIIMHCKHE OTXO/bI MApTHUSAMH CKUTAIOTCS HAa MecTaxX B OOJBHHIE HIIH B
KakoM-1u00 JpyroM MEIUWIUHCKOM YUYPEXKIECHUH C NpUMEHEHHEeM HeOonbmux mneuei. Bo
MHOTHX ClIydasx Oojiee KpyHHbIE H IIEHTPAIN30BAaHHBIC TPEANPUATHS TI0 CKHTAHUIO
MEIUIMHCKUX OTXO0J0B pab0Tar0T TOJBKO MO BOCEMb 4acOB B CYTKU M IATh JHEH B HEJEINIO.
KpynHble meuun mo cKUraHuio MEAMIMHCKUX OTXOAOB, paOOTaloNINe B HEMPEPHIBHOM LIUKIIE,
BCTpEYalOTCs KpailHe peaKo 1, B OCHOBHOM, pacroiokeHbl B 3anaagHoi EBpomne u B CeBepHoil
Awmepuke. Takxke peIko BCTpedaroTcsl KOTIIbI-yTHIIN3aTOPbI, paboTaloIye Ha 3TUX 0TX0ax.

Pe3ynbTaThl McceMOBaHUS I Pa3BUBAIOIIMXCSA CTPaH MPEACTABICHBI JUIS MPEIMPUITHS 1O
CKMTAaHUI0 MEIUIMHCKUX OTXOJ0B B TawiaHjae; WCCICAOBAHUS IPOBOJWINCH B paMKax
MPOrpaMMbl U3MEPEHHUI TUOKCHHOB/(pypaHoB. [IpeaAnpusaTHEe COCTOAIO U3 ABYX OAMHAKOBBIX
YCTaHOBOK, KOTOpBIC HAYMHAIM PaldOTy Kaxaoe yTpo M paboTand J0 TeX Mop, MoKa He
CKHTalIUCh BCE JOCTaBIEHHBbIE MEIUIMHCKHE OTXOABI. Ileynr OblLma OCHaIleHA CTATHYECKOM
peIIeTKON, BTOPUYHON KaMepor CXKUTaHHus M ABYMs HoxurateiasMu. ClieyeT OTMETHUTh, YTO
(GYHKIIMOHUPOBAJIO HE BCE MPEAyCMOTPEHHOE MEPBOHAYAIBHBIM MPOCKTOM 00O0PYIOBaHHE.
JIBIMOBBIE Ta3bl MIepe/l BBITYCKOM B TPyOy MPOIYCKaIX Yepe3 BaHHY CO IIEIOYHON Bojaou. B
IEJIOM, TPEINPUATHE OKa3aJoCh IUIOXO CHPOCKTHPOBAHHBIM W IUIOXO AKCILTyaTHPOBAIOCH
(UNEP, 2001; Fiedler u ap., 2002).

Jyia BBICOKOTEMIEpaTypHBIX MEYeH MO CKUTaHWI0 MEAMIMHCKHX OTXO0A0B PyKoBOICTBO
ompesenseT 4YeThlpe Kiacca (akrtopoB smuccuu (Tabmmma 16). Bwicokwme BBIOPOCH
X AJ/TIX AP npu coxuranuy MEIUIMHCKUX OTXOJI0B MPOUCXOAAT MIPH CKUTAHUHU TapTUSIMHU,
4TO OOBIYHO CBS3aHO C JJIUTENbHBIMU (pa3aMu HarpeBaHUs U OXJIAKICHUS [€YH, YTO CO3/1aeT
MUPOJUTUYECKHE YCJIOBHS B M€Y B TEUYEHHE MPOJOJDKUTENBHOrO MepHoAa BpeMeHU. B
COYETaHHH C BBICOKOI TEIJIOTON CropaHusi OTXO/A0B U YaCTO C BHICOKUM COJEPKAHUEM B HUX
raJIOTeHUPOBAHHBIX IUIACTMACC, 3TO HPUBOIUT B LEJIOM K 0ojee BBICOKOMY IOTEHIHAIY
obpazoBanusa [IXJJI/TIX/ID, yem mpu cKUraHUM TBEPABIX OBITOBBIX OTXO0/10B. OCHOBHBIE
Cpeabl TOCTYIUICHUS, BBI3BIBAIOLINE OECIIOKOWCTBO, - 3TO BO3AYX M OCTAaTKU (B JaHHOM
CIly4ae TOJIbKO JIETyd4asl 30JIbHAs IbUIb, BCIAEACTBUE HEAOCTATOYHOCTH AAHHBIX IS IIIJIAKA).
[Toctymienre B BoMy SIBIsIETCS MEHEE 3HAUYMMBIM, IMMOCKOJIBKY OOOpYJOBaHHE 1O KOHTPOJIO
3arpsi3HEHMS BO3/1yXa, €CJIM TAKOBOE UMEETCSI, MPAKTHUECKH HE HApaOaThIBACT KUAKUE CTOKU.
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Tabmuna 16: @akTopbl SMUCCUU JIJISl CKUTAHHSI METUITTHCKUX OTXOJIOB

Knaccudukanus ®DaKTOpBI SMUCCHH - MKT' TD/T COKKEHHBIX
MEIUIUHCKUX OTXOJI0B
Bozayx Ocrarok

1. HexoHTponupyemoe CKUTaHUE C 3arpy3Koit 40000 200*

napTusiMH, 6€3 CUCTEMBI KOHTPOJIS

3arps3HEHMs BO3IyXa

2. KoHTponupyeMoe CkUraHue ¢ 3arpy3Koi 3000 20*

NapTUSMH, MUHUMAJIbHAS CUCTEMa KOHTPOJIS

3arpsi3HEHMSI BO3/lyXa WM €€ OTCYTCTBHE

3. KoHTponmpyemoe CyKUraHue ¢ 3arpy3Koi 525 920%*

MapTUAMH, XOPOLIast CUCTEMa KOHTPOJIS

3arpsi3HEHUS BO3AyXa

4. BBICOKOTEXHOJIOTHYHOE KOHTPOIHPYEMOE 1 150%**

C)KUTaHUE TPH HENPEPHIBHOM 3arpys3Ke,

CIIO’KHAs CUCTEMa KOHTPOJIS 3arpsi3HEHUS

BO31yXa

* - OTHOCHUTCS TOJBKO K IUIAKY, OCTAIOIIEMYCS B KAMEPE CrOpaHUs
** - OTHOCHTCS K CyMME B IIJIAKE | B JIETY4YeH 30JIbHOM TBUTH

OTH yCTaHOBOYHBbIE (AaKTOPbl SMHCCHM OCHOBaHbl Ha TOM IMPEANON0KEHUH, 4YTO IpU
C)KUTaHUM MEIMLMHCKUX OTXOA0B o0Opasyercs okosio 3% JeTydell 30JbHOM MbUIH, a
nnpopmaruu o nocryruiennu [IXJI/TIX/ID B okpyxarolyro cpeay B pe3ysibTaTe yaajJcHHs
[IJJaKa Ha HACTOSIIMN MOMEHT HE MMEETCsl, MOCKOJIbKY B HACTOSILEE BpeMsl HE CYIIECTBYET
TaHHBIX u3MepeHnit. Kpome toro, 3¢(eKTHBHOCTD yIaneHHus TBEPIbIX YaCTHUIl BO3pAcTaeT Ha
BBICOKOTEXHOJIOTUYHBIX Tpeanpuatusx. Knace 1 ciemyer BEIOMpaTh 171l O4€Hb HEOONBIINX H
MPOCTBHIX YCTAHOBOK IO CKMTAHUIO C MPEPBIBUCTHIM LIKUKIOM PabOThl (B KOTOPBIX OTXOJBI
MTOPKUTAIOT W OCTaBIISIOT) 0€3 BTOPOM TOMOYHOM KaMephl, 0€3 KOHTPOJIA TeMreparyp u 6e3
000pyIOBaHUsl IO KOHTPOJIIO 3arpsizHeHus. Kiacc 2 mpUMEHSIOT JUisi BCEX YCTAHOBOK JUIS
CKWTaHUSI MEIULWHCKUX OTXOAOB C KOHTPOJIMPYEMBIM CKHUTAaHHEM W OCHAIICHHBIX
JIOKUATATeNTLHONW KaMepol, HO KOTOpbIe ele paboTaroT B pexkuMe 3arpy3ku naptusimu. Kmacc
3 cruemyer NpUMEHATh U1 KOHTPOJIMPYEMBIX YCTAaHOBOK, paOOTalOIMX IpH 3arpys3ke
NapTUSMM, TPU KOTOPBIX HMEIOTCS XOpOLIME CHUCTEMbl KOHTPOJS 3arpsi3HEHHs BO3IyXa,
Hampumep, 3JIeKTPOPUIBTPHl WM, YTO MNPEANOYTUTENBbHO, pyKaBHble (uiabTpsl. Kimacc 4
CIIelyeT UCIOIb30BATh TOIBKO Il BEBICOKOCTIOKHBIX YCTAHOBOK MO CXKMIAHUIO MEAMIIMHCKUX
OTXOJI0B, KOTOpbIE CYLIECTBYIOT B HEKOTOPBIX CTpaHax 3amaiaHod EBpombl, a Takxke MHOrzAa
BcTpevatorcsi B CeBepHOW AMepHKe, HampuMep, €CIHM pEerjiaMeHT CTporo Tpedyer
COOIIOZICHNsT TIpeAeTbHON BEeNUYMHBI, SKBHBaJeHTHOW 0,1HT TO/Hm’® (mpu 11% 0O,), a
paccMaTrpuBaeMoe TPEANPHUSITHE YIOBIETBOPSAET 3THUM YCIOBHsIM. B mocnemnem ciyuae
BOTIPOC O peXHMe paboThl (MapTHSAMU WM B HENPEPHIBHOM pEXHUME) HE SBISCTCS
CYIIECTBEHHBIM, TIOCKOJIBKY paccMaTpyBaeMble YCTaHOBKM MPEIBAPUTEIBLHO XOPOLIO
pa3orpeBaroT, HMCIONb3ysd HedTh WIM NpUPOAHBIA Ta3. ToilbKo Mocie TOro, Kak padodas
temrieparypa meun npesbicuT 900°C, B Hee 3arpyKalOT MEIMIMHCKHE OTXOAbl. MOXKHO
MPENONI0KNTh, YTO MOAABIAIOIIEE OOJIBIIMHCTBO YCTAHOBOK IO CKUTAHUIO METUIIMHCKUX
OTXO/I0B IomnajaeT B kiacc 2. bosee KpynHble HEHTPaTN30BaHHbIE MIPEAIPUATHI MOTYT OBITH
OTHECEHBI K Kiiaccy 3.
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6.1.3.1 Illocmynnenue 6 8030yx

Brei0pocsl B BO3yx SBISIIOTCS Mpeo0iaalonuMi BEIOpOcaMH MPU COKUTAHUH METUIITHCKUX
OTXOJIOB. YCTaHOBOYHBINM (haKkTOp SMHUCCHH AJis Kiacca | ObUI paccyuTaH ISl yAEIHHOTO
06beMa [OTOKA BIMOBBIX Ta30B 0k0110 20000 HM’/T MEIHIMHCKHX OTXOIO0B U KOHLIEHTpaIuu
npumepHo 2000 Hr TO/Hm’ (mpu 11% O,). Knacc 2 npenmnonaraer CHUXEHHE YIEIBHOTO
00beMa TOTOKA ABIMOBBIX Ta30B 10 15000 HM’/T MEIMIMHCKHX OTXOIOB BCIGACTBHE
JYYILIEro KOHTPOJIS TOPEHUSI M MEHBIIIET0 KOJIMYEeCTBA M30BITOUHOr0 Bo3ayxa. KoHueHTparms
TIXJII/TIX 1P B oTOM caydae nagaer 10 200 ur TA/Hwm® (mpu 11% O,). Kimace 3 ocHoBaH Ha
€BPOIEHCKUX TaHHBIX, KOTOPbIE OIMpPEIEsIOT KOHLEHTpauuo B 35 Hr M-T3/Hum’ (mpu 11%
0,) ¢ 15000 Hm*/1. Kinacc 4 mpeicTaBIsieT COBPEMEHHBIC IPOU3BOICTBEHHBIC MOIIHOCTH 10
C)KUTAaHUIO MEAUIIMHCKUX OTXOJOB U MEPeOBbIe TEXHOJIOTHN KOHTPOJIS 3arpsizHeHus. B atux
caydasx oOpazoBanock b 10000 HM’/T MemMUMHCKHX OTXOIOB, a U3MEPECHHAS
KOHIeHTpauust Obuta menee 0,1 wr TO/HM® (mpum 11% 0,) (LUA, 1997; IFEU, 1998;
Environment Canada, 1999).

Konuenrpanmu [TXJ/TIX/I®D, Beixoasamme yepe3 TpyOy B atmochepy B pe3ybTate padoThI
MeYU T10 CXKUTAHWI0 MEIUIMHCKUX OTX0M0B B Tammannme, mpuBeneHaeie Kk 11% O,, Opu1m
Mexay 21,8 u 43 ur M-TD/Hwm’ st muHIE A 1 Mexay 10,7 u 45,0 =r M-T2/Hm’ JUIST TUHAHA
b; cpenHue BeMMYMHBI COCTaBWIIA COOTBETCTBEHHO 33,8 u 28,6 HT M-TD/Hwm’. Dt smuccuu
namu paktop sMuccur npuOau3nTeabHo B 1200 MKr TO/T COXKEHHBIX OTXOIOB, KOTOPBIH
nonanaeT Mexay dhakropamu smuccun kiaaccos 2 (3000 mkr TO/T) u 3 (525 mkr TO/T).

6.1.3.2 I[locmynnenue 8 600y

[ToctynieHue B BOAY HPOMCXOAMT, €CIM Ui yJaJl€HHs TBEPIABbIX YacTUI[ HCIOJIb3YHOTCA
MOKpBI€ CKpyOOepsl, U JUIl OXJIQXKJICHHUS 30JbHOI0 OCTAaTKa HCIOJIb3YETCs TralleHHue BOAOIL.
Takoe BpsAT JIn 4acTO BCTpedaeTcs, pa3Be uTo B 3amagHoii EBpore, riae Mokpbie ckpyOOeps
WHOTJIa UCTIONB3YIOT JUIsl aOCOpOIMU KHUCIBIX ra3oB. [10100HOe MPUMEHNMO TOJILKO B Kilacce
4. Nanneix 00 n3mepeHHbix koHIeHTpanusax [IXJI/IIX/1® B crokax ckpyOOepoB Ha BBIXO/E
YCTaHOBOK MO CKMTAaHHWIO MEAMIMHCKUX OTXOZOB HE MMeeTCs. Tam, T/ie BBISIBICHBI MOKpHIC
CKpyOOEpHI 1 TalieHue 30JIbHOTO OCTaTKa, CIEAyeT YIOMUHATH 00 OYHCTKE BOJ.

6.1.3.3 Illocmynnenue 6 nougy

Br10pocoB B MOYBY HE 0KUAAETCS, €CIIN TOJIBKO HEOUHIIIEHHBIE OCTATKH HEIIOCPEJCTBEHHO HE
CKJIaJIUPYIOTCS Ha 3eMJIe WM He MepeMelInBatoTes ¢ nousoil. KoHeHTpaum, nocrynaromnye
B MOJIOOHBIX CiTydYasix, onvcaHbl B pazaene 6.1.3.5 “Tlocrynnenue B ocTaTku’.

6.1.3.4 Ilocmynnenue 6 npooykmoi

B mpomecce mpomykra He oOpasyercs, Cl€AOBaTEIbHO, IOCTYIUIEHHS B HPOIYKT HE
MIPOUCXOMMT.

6.1.3.5 llocmynnenue 6 ocmamku

Konnenrpammu TIX/II/TIXA® B nerydeil 301pHON MBUTH CyIIECTBEHHBI. V3-3a HEXBAaTKH
nmaHabIX 1o KoHmeHTtparwsam [IXJI/IIX/I® B mmrake ycTaHOBOYHBIE (DaKTOPBI SMUCCHH,
MPEJICTABICHHBIC IS KaTETOPUU OCTaTKOB, OTHOCATCS Jjuib K BeiOpocam TTXJIJI/TIXIAD c
JIeTy4uM 307bHBIM octaTkoM. Konnenrpamuu [IXJI/TIXI®P B ocratkax MOTryT OBITh
BBICOKHMH, OCOOEHHO TPH IUIOXHUX YCIOBHSIX TOpPEHHs (HAampuUMep, B MPOCTHIX Me4ax MpH
3arpyske nmaptusMu). Ha ycraHoBkax Ui CKUTaHHUS MEAULIMHCKAX OTXOJIOB, OTHOCSIIUXCS K
kmaccamM | w 2, He HapalaThHIBAlOT JIETYYYHO 30JIbHYIO IMbUIb, MOCKOJIBKY HE HUMeEeTcs
000pyIOBaHUS IS TbIIEYJANCHUS. B 3THX ciTydasix BeCh OCTATOK - 3TO MUK, OCTAIOIIUNCS B
Kamepe cropaHus. Benuunna daxtopa sMuccuu Juig kiaacca | ocHOBaHa Ha JIOMYUICHHUH, YTO
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B Kamepe cropanus octaetcs 200 Kr ocTaTka Ha TOHHY CXKUTA€MBIX MEIUIIMHCKUX OTXOOB C
koHuentparuei 1000 ar TO/kr. B kmacce 2 ycinoBus ropeHus yiaydIIaloTcs, CIeI0BaTeIbHO,
OCTaTOK IIIaKa JOJKeH conepkath Jmib 100 Hr TO/kr; B pe3yabTare - (akTop SMUCCHH
cocrasiaeT 20 Mkr TO/T 0TX0mOB.

B kmaccax 3 u 4 netyuas 30J1bHas MbUTL COOMpAETCS U CMEIIMBACTCS CO IIJIAKOM Ha pEelIeTKe;
KOJIMYECTBO JIETy4el 30JIbHOW MBUIM TPH CXKUTAaHUM MEIUIMHCKUX OTXOJOB OOBIYHO
cocraBnsieT okolio 3%. Kmace 3 mpeamonaraer 30000 ar TO/kr B 3ombpHOM mbur ¥ 100 HT
TO/kr B make Ha pemeTke (aHaJOrM4YHO U Kiacca 2). BeicokoremmeparypHbie TeyH,
OTHOCSILIMECS K Kiaccy 4, XapaKTepU3yHOTCS BBICOKOW IOJHOTOM CropaHus TOIUIMBA, B
pe3yibTaTe COAEp>KaHUE OpraHM4YecKoro yriepoja cocraBisgeT okono 1% B Buae
HECTOPEBIIEr0 yIJIeposa; TakXKe OHM 00JaJaloT OYeHb BBICOKOH 3()(HEKTHBHOCTHIO
yJIaBIMBaHUSl OUYEHb TOHKHUX YACTHI] JIETY4Yel 30JbHON MbUTH. 30JIbHYIO TbUIL cobupartoT (30
KI/T OTXOJIOB), BBIOpaHHasl KOHIEHTpalus st Hee coctaisier 5000 ur TO/kr, a mist nutaka
Ha peutetke - 10 Hr TO/kr. OTH MeIKue 4acTHULbI NPEAOCTABISAIOT OONBLIYIO MOBEPXHOCTD
st aacopoumm  TIXJ/TIX]ID, a mosToMy cymMmapHas KOHIGHTpalusl Oofblie He
CHIDKAETCsl.

PesynbTathl ucciiejoBaHUs MEYH O CKUTAHUIO MEIUIUMHCKUX OTXOAOB B Tamnanae nanu
KpaiiHe BBICOKHE BBIOPOCHI BCIIEJICTBUE IJIOXMX YCJIOBUN CropaHHs B MEPBUYHON Kamepe H
YCIOBUHM 3KCIUTyaTallud, KOTJa Ha HOYb IUIAK OCTaBAJICS MEJUICHHO OCThIBaTh. [lomoOHbIE
YCIOBUS MIPUBOJMIN K BhICOKUM KoHIeHTpamuaM [TX/IJI/ITX/IP. Hamu 6bimn oOHapy KeHbI
koHIeHTparuu B make B 1390 u 1980 ur TO/kr nutaka, uro moutd B 20 pa3 mpeBbIIIacT
BENMUMHY, OkuaeMyro Jutst nutaka kiacca 2 (UNEP, 2001; Fiedler u ap., 2002).

6.1.4. Cxxuraaue Jerkou Gpaxkimy N3MEIbYEHHBIX OTXOJI0B

W3menbyeHHbIE OTXOABI JIETKOW (pakuuy B TOM 3HAYEHHWH, B KOTOPOM OHHM 3/€Ch
YIOMHUHAIOTCS (TaKkKe MHOIJAa Ha3bIBaeMble "BCIyIIEHHBIE OTXOJbI", WM JIESTKUU arperar),
OTHOCSATCS K JIETKOH ()paKIIMU OTXO/OB, TOIyY9aeMbIX IIPH U3MEIbueHHH. Bo MHOTHX cTpaHax
KpynHOraOapuTHbIE NPEIMETHl, TaKWe KakK CTapble TPaHCIOPTHBIE CPEACTBA, IMPEIAMETHI
JIOMAIIHEro 00Mxo0/1a, 00bEMHUCThIE KOHTEHHEPHI U Jp., H3MEIbUAIOT C TeM, YTOOBI CHU3UTh
00BEM OTXOJIOB, @ TAKXKE OTIAENIUTh PEHUPKYJIHPYEMble MaTepHallbl, TAKHE KaK METaJLIbl, OT
IIacTMacC M KOMIO3HIIMOHHBIX MaTepuanoB. OOBIYHO MEXaHH3MBI OTIEJICHUS BKIIOYAIOT
MPOLIECCHl COPTUPOBKH, TMPOCEWBaHUs, ApoONIeHuss W ¢pakuumoHupoBaHus. llpu sTom
UCTOJB3YIOT Pa3Inyusl MaTEpUaJIOB 110 BECY WJIM MAarHUTHbBIE CBOICTBA YEPHBIX METAJIOB JUIs
(pakLUMOHUPOBAHUS H3MENbYAEMOI0 arperara Ha 4YepHble MeETa/Ulbl, I[BETHbIE MeETaJlIbl,
CTEKJIO, JpYyTUe TsKellble HHePTHbIE MaTepualbl U JieTKue Mo Becy (pakiuu. B HekoTopbix
Cllyyasix Jierkasi ppakius He HCIIOIb3yeTCss U MOKET OBbITh YAaJeHa COKUTaHUEM.

Cpenpl, 4epe3 KOTOpbIE TIOCTYAIOT BBIOPOCH! M KOTOPHIC BBI3BIBAIOT 00ECIIOKOCHHOCTb, - 3TO
BO3JlyX M OCTATKH, IIOCKOJIbKY 000pYyI0BaHHE KOHTPOJIS 3arpsI3HEHUs BO3yXa, €CIIM TaKOBOE
UMeeTcs, MOXKET He HapabaTelBaTh CTOYHble BOAbl. Takum oOpasoMm, B Tabmune 17
IIPEJICTaBJIECHbI TPU IPYIIbI (AKTOPOB IMUCCHUH.

Tabnura 17: @axkTopbl SMUCCUU JIJIS CKUTAHUS JICTKOW (PAKIMKY U3MEIbYCHHBIX OTXO/I0B

Knaccudukanus @DaKTOpbl SMUCCUH - MKT TO/T COXKEHHOU
JIeTKOM (hpaKkIMy NU3MENbYSHHBIX OTXO0/I0B

Bozayx Ocrarok

1. HexoHTposinpyeMoe CKUraHue ¢ 3arpy3Koit 1000 HO
mapTUsMH, 0€3 CUCTEMBI KOHTPOJIS
3arpsi3HEHUS BO3IyXa
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2. KoHTponupyemoe c:xuranue ¢ 3arpy3komn 50 HO
MapTUAMH, MUHUMaJIbHAs CUCTEMa KOHTPOJIS
3arpsiI3HEHMS BO3/1yXa WM €€ OTCYTCTBHE

3. BBICOKOTEXHOIOTUYHOE KOHTPOIUPYEMOE 1 150
C)KUTaHUE TPH HENPEPHIBHOM 3arpys3Ke,
CJIO’KHAsI CUCTEMa KOHTPOJIS 3arpsi3HEHUs
BO3yXa

[TpuBeneHHBIE yCTAaHOBOYHBIE (PAKTOPHI SMUCCHM OCHOBAHBI Ha JIOMYIIEHHH O TOM, YTO IMPH
COKUTAHUM JIETKOH (Ppakiiy N3MeNbYSHHBIX 0TX0/10B 00pa3yercs okosio 1% netydeid 3015HON
meim. Knace 1 cnemyer BEIOMpATh Ui O9€HB MPOCTHIX YCTAHOBOK JUIS COKUTAHUS, TAKUX KakK
WIMHAPHYECKIE KaMepbl, 0apadaHbl MM MPOCTHIE TIEYN CO CTAllMOHAPHBIMU pelIeTkaMu 0e3
KOHTPOJISI TIpoIlecca TOPEHUSI U He OCHAIlEHHBIE 000pYI0OBAHUEM IO KOHTPOJIO 3arpsS3HEHUS
Bo3nyxa. [leun, pabGoraromue ¢ 3arpy3koil mapTUsIMU B 0€3 CUCTEMBI KOHTPOJIS 3aTrPsA3HCHUS
BO3/yXa, Takxke monanatoT B knacc 1. Kimace 2 crnegyer BeIOMpaTh IJIsl BCeX MPOYUX TeUeH ¢
KaKUM-THO0 KOHTPOJIEM TOpeHHs (TakKuM Kak Iojada BO3/AyXa CBEpPXY WJIM CHHU3Y 30HBI
TOpPEeHMsI, KOHTPOJb CIIOCBOW TOTIKH, MICEBIO0XKMKEHHBIN CIIOW U Jp.), BKIOYasi MPEANPHUSITHS,
OCHAILlEHHbIE CHUCTEMOW KOHTpOJIS 3arps3HEHUs BO3Ayxa B JI00OM ee BHIE (HampuMmep,
EKTPOPUIBTPBI, pyKaBHbIE (MIBTPbI WIM MOKpble CKpyOOepwl ans ynaneHus nbsuin). K
KJlaccy 2 TakKe OTHOCST MEYH 0 CXKUTaHMIO JIETKOW (pakLuu M3MEIbUEHHBIX OTXO/OB C
KOHTPOJIEM TOPEHUSI U COOTBETCTBYIOUIMM O00OpYJOBaHUEM KOHTPOJIS 3arpsA3HEHUs BO3IyXa,
KOTOpbIE, OJHaKO, pabOTalOT B peXUME 3arpy3Kd MapTUAMU. MOXKHO MPEANOI0KHUTh, YTO
nojasIsitoniee OONBIIMHCTBO MPEANPHUATHN MO CKUTAHUIO JIETKOW (Ppakiuy M3MeTbYeHHBIX
0TX0/10B TonafeT B kiaccsl 1 u 2. Kiace 3 cienyer npuMeHsITh TONBKO 17151 BEICOKOCIOKHBIX
3aBOJIOB, Pa0OTAOIINX HA TOIUIMBE M3 OTXOAOB, PAacHOJOXKEHHBIX B CeBepHOU AMEpHKE H
WHOTNa BCTpedaromuxcs B 3amamHod EBpome. Tolbko ecimm periamMeHT CTpPoro TpelyeT
cobmonennss Bemmunusl B 0,1 mr TO/HM® (mpu 11% O,), ¥ Npeanonaraercs, 49To
paccMarpuBaeMoe TMPEANPHUSITHE YIOBIETBOPSET 3TOMY YCIOBHIO, €T0 MOXHO OTHECTH K
Kiaccy 3.

6.1.4.1 Ilocmynnenue 6 6030yx

Br1Opocs! B BO3ayX SBISIOTCS Haubosee CyIeCTBEHHBIMU BHIOPOCAMU NPH CKUTAaHUU JIETKOM
(bpakunu U3MENbYEHHBIX 0TXO0A0B. J[JIs1 3TOro BUa JESTEIbHOCTH CYIIECTBYET HE TaK MHOTO
JIAHHBIX U3MEPECHHH. Y CTAHOBOYHBIN (haKTOp SMUCCHU I Kitacca 1 ObUT MOTyYeH Ha OCHOBE
¢axTopa smuccun B 1000 Hr TO/Kr, paccyuTaHHOrO ATEHTCTBOM IO OXpaHE OKpY’Karomien
cpensl CIIA mpum uccnenoBaHWM CXKHTaHUSA B KaMepe OTOOpaHHBIX TOPIOYHMX OBITOBBIX
OTXO/IOB, COCTaB KOTOpPHIX OJHM30K K COCTaBy BCIYIIEHHBIX OTX0moB. [lms kmacca 2
WCTIONB30BAIACH Pa3IMYHbIE JaHHBIE 00 dSMUCCHAX psjfa mpeAnpustuii 3ananHoi EBpombl u
CeBepHoii AMepukHd, pabOTalOMIMX Ha TOIUIMBE M3 OTXOMAOB, & TAKXKE IS SAMOHCKUX Kamep
CropaHdsi C TCEBAOOKIKEHHBIM CIIOEM, OCHAIICHHBIX MHHHMMAaJbHBIM 00OpYyOBaHHEM
KOHTPOJIS 3arpsi3HEHUs Bo3ayxa. B aTom ciyuae ycranosieHn gaktop smuccuu - 50 Mxr TO/T.
Krnacc 3 npeacTaBisioT cOBpeMEHHBIE TPOMU3BOICTBEHHBIE MOITHOCTH M0 COKUTAHHIO JIETKOM
¢Gpakuuu M3MENbYEHHBIX OTXOJO0B M COBPEMEHHBIE TEXHOJOTMM KOHTPOJS 3arpsi3HEHMs
Bo3ayxa. Ilosromy mnpuHATH 3HaveHus nans BeiOpocoB 10000 Hwm’/T nerkoii bpaxumn
M3MENBbUCHHBIX OTXO0JIOB U KOHIeHTparuu meHee yem 0,1 Hr TO/Hwm® (mpu 11% O,) (US EPA,
1999; LUA, 1997; IFEU, 1998; Environment Canada, 1999).
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6.1.4.2 Ilocmynnenue 6 800y

Janueix m3Mepenuii koHrneHTpanuid [IXIJ/TIXID B cTokax ckpyOOEepOB MpEANpPHATHI 110
CKUTAaHUIO JIETKOW (pakiuu W3MENbYCHHBIX OTXOJOB He uMeercs. DakTop sMHUCCHHM HE
MOJXKET OBITh MPEJICTaBIICH.

6.1.4.3 I[locmynnenue 6 nougy

Br10OpocoB B OYBY HE MPOMCXOIHT, €CIH TOJIBKO HEOUYHIECHHBIE OCTATKH HENOCPEICTBEHHO
HE CKIQJMPYIOTCS Ha 3eMile WM He IepeMelinBaiTcs ¢ nouBoid. KonueHTpanum,
MOCTYTIAIOMINE B TIOJ00HBIX CIyYasix, OmucaHbl B paszaene 6.1.4.5 “IlocTyruienue B ocTaTKu .

6.1.4.4 Illocmynnenue 6 npooykmul

B mpomecce mpoaykra He o0Opa3yercs, CleOBaTelIbHO, IOCTYIUIGHHUS B TPOIYKTHI HE
MPOUCXO/IMT.

6.1.4.5 Illocmynnenue ¢ ocmamku

Crnenyer mnpeamonoxutb, 4to KoHueHtparuu I[IX/J/IIX]I® B nerydeld 301bHON MBUIH
BbICOKHU. Jlois neTydel 30JpHON MBUIM HPU COKUTAHUU JIETKOM (pakLuy H3MEIbYEHHBIX
0TX0/10B 00bI4HO cocTaBisieT 1%. JleTydas 301bpHas MbUIb TakXke COAEPKUT OT 5% (kmacc 3)
no mnpennonoxurenbHo 30 % (kmace 1) Hecropesmiero yriepopa. Ha mpennpustusx,
BXOJSIIUX B Kiacc 1, He mpuMeHsiercss o0OpyIOBaHUS KOHTPOJISA 3arps3HEHUs BO3IyXa, a
clie/loBaTeNbHO, HE BeJeTcs cOop JieTydeidl 30JIbHOM ThUIM, OOJNbIIas 4YacTh KOTOPOM
BbIOpachIBaeTCsl B aTMOC(epy € ABIMOBBIMU Ta3aMH. XOTS CHEHUAIBHBIX YCTPOWUCTB LIS
cOopa 30JIbHOI THUIM HE YCTAaHOBJIEHO, W OOJbIIAsl €€ YacThb BBIOpachIBaeTcs uepes Tpyoy,
MPEIoIaraeTcs, YT0 4acTh 30JbHOW MBUIM OCENAeT B M€Y, B CHCTEME TPyOOIPOBOAOB, a
Takke B camoi TpyOe. IlockoibKy HecropeBHIMI YIiIepo B 30JbHON MBUTM 3HAYUTEIHHO
yBenuuuBaeT aacopouuto IIX/II/IIX/ID, To HauBbICHIME WX KOHIIEHTPALIMHA XapaKTEPHBI IS
kinacca 1. OgHAako TOYHBIX JaHHBIX He uMmeetcs. s kmacca 3 mpeamonaraioT HE TOJBKO
BBICOKYIO IIOJHOTY CropaHMs TOIUIMBA, HO U O4Y€Hb OOJbIIyI0 3I(PPEKTUBHOCTH
IbIICYIAaBIMBAHUSA, OCOOEHHO OYEHb TOHKHMX YacCTHIl 30JbHON mbuIM. BenenctBue 3Toro
BbIOpana BenuumHa B 15000 Hr TO/kr. DTH MenkHe YacTUIBI TPEJOCTABISAIOT OOJBITYIO
noBepxHocTh s afgcopommu TIXJIJI/TIX/I®, a modToMy HMX cymMMapHas KOHIICHTpAIHsI
naneiie He cHikaeres (US EPA, 1999; LUA, 1997; IFEU, 1998).

6.1.5 Cxuranue KaHAJIU3allMOHHOIO MJIa

Kananm3anmoHHBIH WII TIPENCTaBIseT CcO00l MPOIYKT TPOLECCOB OYUCTKH CTOKOB BHE
3aBUCUMOCTH OT UX NPOHMCXOXKICHHS (HAampuMep, CTOYHBIE BOJIBI, OOpasyromuecs B
pe3ynbTaTe XO3SMCTBEHHON JEATENIbHOCTH YeJIOBEKa B OBITY, B CEIbCKOM XO3AKCTBE WJIU B
mpoMbIIeHHOCTH). CTOYHBIE BOJBI BCET/Ia COAEPXKAT TBEPIbIE MaTEpHalbl, KOTOPBIE, KaK
nmpaBujio, yramsitorcs B Xxome ounctku. llockombky TIXIJI/TIXA® mnpakTudecku
HepacTBOpuMEI B Bozie, OonbirHcTBO [IXIJI/TIX /1D ancopOupyroTcsi Ha TBEPIbIX YacTHIIAX,
MPUCYTCTBYIOLIMX B CTOYHBIX Bomax. Ecimu TBepasle wactuisl He ypanstor, [TXJ/TIXD
MOCTYIISAT B OKPYKAIOLIYIO CPEly CO CTOUYHBIMHM BOJAMH. DTH YaCTUIbl MOTYT OBITh y/JaJ€HBI
dbunprpanuet wiam  duoxynsiueit, B pesynprare [IXJJI/IIXJD cobupator B wunax,
[I0JIy4aeMBbIX [IOCJIE OYUCTKU CTOYHBIX BOJ. OTH MJIbl MOKHO CKE€Ub B BHICOKOTEMIIEPATYpPHOM
Me4r, MOXKHO TOCTYHHUTh C HUMHM KaKHUM-THOO MHBIM 00pa3oM (COBMECTHOE C)KUI'aHHE Ha
AJIEKTPOCTAHIMSX MM B IIEMEHTHBIX Ie4aX, MOKPOE OKHCJICHUE, MUPOIU3, rasudukanus u
JIp.) WIK 3aXOpOHHTH. B HacTosmem nojpasaene paccmarpusatorces Beiopochk! [TXJJI/TIX]D,
oOpasyrommuecsi B pe3yjbTaTe CKUTAaHUS KaHAIM3AIMOHHOTO WiIa Ha CHEIHaIbHBIX
npennpusituax. [lociegHue ABa U3 yKa3aHHBIX BHIIOB YAaJE€HUS PACCMOTPEHBI B OCHOBHOM
kareropu uctouHukoB 9 (Pazmen 6.9.2). Cxxuranve kaHalnW3alMIOHHOTO WJia - OOBIYHAA
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MPAaKTHUKa, 0COOEHHO B MPOMBIIIJICHHO Pa3BUTHIX cTpaHax. CKuranue uia, oOpasyrouierocs B
MPOMBIIIJICHHBIX TPOLECCaX, HAPUMEpP, B HEIUTION03HO-0yMaXHOH MPOMBIIIIICHHOCTH, T/E
o0Opa3yrommiics KaHAJIW3aI[MOHHBIA W 00JIaJacT 3HAYUTEIILHOW TEIJIOTOW CropaHusl H
WCIIONB3YEeTCsl JUIsl TIPOM3BOJCTBA TEIJA M JJIEKTPOIHEPIUH, MPEACTABICHO B OCHOBHOM
kareropun uctouyHukoB 7 (Pazmen 6.7.1). Eme ogHa BO3MOXHOCTH yHajeHHS
KaHaJU3a[[MOHHOTO Wia - 100aBKa K TOIUIMBY JUIsl KOTJIOB, HalpuMep, B DHEPreTUYECKUX
YCTaHOBKaX, paboOTalOMMX Ha OPraHWYECKOM TOIUIUBE (CM. OCHOBHYIO KaTEroOpHIO
uctouyHukoB 3 - Paszmen 6.3.1), wam nis IEMEHTHBIX Medeil (CM. OCHOBHYIO KaTETOPHIO
HCTOYHHKOB 4 - Paznen 6.4.1).

Kanann3anmoHHBIN W1 CKUTAIOT B KUISIIKX (0apOOTaXHBIX) TOMKAX WIHM B IUPKYJISLMOHHBIX
TOMKAX C KUISAIMMM cioeM, rae oOpasopanme [IXJIJI/TIXI® orpaHWyYeHO BCIEICTBUC
XOpOmMX yCioBHA ropeHms. Takke K cHmwkeHnto smuccuit TIXIJI/IIX]I® npuBogut
BBICOKast 3(PQEeKTUBHOCTh yHaJeHHs TBEPABIX YACTHIl, YTO SBISETCS KPUTUYHBIM MPH
MPUMEHEHUH LUPKYJSIUOHHBIX TOTOK C KUMSIIUM cioeM. JIpyrMMu pacnpocTpaHeHHBIMU
BUJIAMU TIeUel SBISIIOTCS MEYU C BEPTUKAIBHOW BpAILAIOIIEHCA CTYNEHbIO WM OTKPBITHIE
MOJIOBBIE TIEYH, a TaK)Ke TIeUr C KOJIOCHUKOBOM pelieTkol uiu mydenbHble Tieun. Bee Turb
rneyed marT JM0BOJNBHO Hu3kui Beixox IIXJIJ/TIX/®, yto, omHAKO, 3aBHCUT OT COCTaBa
cxuraemoro mia. [Ipu BeICOKOTEMIIEPaTYpPHOM CHKUTAHUU WJIA C TIOBBIIIIEHHBIM COJIEp KaHHEM
raJIOTEHUPOBAHHBIX YTJICBOJIOPOJIOB W/WIIM JIPYTHX OPTaHUYECKUX 3arpsA3HUTENCH, a TaKxkKe
TSDKENBIX METAJIOB, HanpuMep, Meu, Beiopocs! [TXJIJI/TIX/I® MoryT Bo3pacTH.

Br13piBaeT 6€CrIOKONCTBO, B OCHOBHOM, MOCTYIIJIEHHE B BO3AYX U B ocTaTku. [locTynienue B
BOJIy MOXKET MPOUCXOAUTH NPH MPUMEHEHUH MOKpPBIX ckpy06epoB. B Tabnune 18 npuBeaeHs
TpH TPyMIIEl (PAKTOPOB IMUCCHUH.

Ta6n1/1ua 18: (DaKTOpLI OMUCCHUHU JJId C)KUI'aHWA KaHAJIHU3allHOHHOI'O MJIa

Knaccudukarus dakTopsl SMHCCUH - MKT TD/T COXKEHHOTO
KaHAJIM3aIlMOHHOTO MJa
Bozayx Ocrarok

1. Crapsle nieun, 3arpy3Ka napTusmMu, 0e3 50 23

000pyIOBaHUS KOHTPOJIS 3arpsS3HEHUS

BO3/lyXa WJIM C HEJIOCTATOUYHBIM €TI0

KOJINYECTBOM

2. MonepHU3MpOBaHHbIE KOHTPOJIUPYEMBIE 4 0,5

YCTaHOBKH HENPEPHIBHOTO JICHCTBHS,

HEKOTOpoe 000pyIOBaHUE JIJIST KOHTPOJIS

3arpsi3HEHUS BO3AyXa

3. CoBpeMeHHbIE MTPEANPUATHS, HETTPEPHIBHBIN 0,4 0,5

LUK U TIOCTOSIHHBII KOHTPOJIb, OJIHAS

crcTeMa KOHTPOJIS 3arpsi3HEHUs BO3IyXa

6.1.5.1 Illocmynnenue 6 8030yx

BreiOpocsl B BO3AyX SIBIAIOTCA — NPeoOIafaOIMMU  BBIOpOCAMH TPH  COKUTAHHUH
KaHQJIM3alMOHHOTO MJja. YCTaHOBOYHBIM (hakTop sMHccuu A kiacca 1 OblI paccuuTaH,
OCHOBBIBasICh Ha CpeJJHEH KOHIIEHTpAlK B BbIOpoce 4 HI TO/Hm’ (mpu 11% O,) u ynensHOM
o0GbeMe I[OTOKA IBIMOBBIX Ta30B  mpuOmmsuTenbHo 12500 HM’/T  COMOKEHHOrO
KaHAJIM3aIMOHHOTO HMJIa, KaK 3TO OBLJIO YCTaHOBJIEHO B O€NBIHICKOM HccieoBaHuH. Takxke,
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Mo cooOmieHussM W3 BenukoOputaHWW, JUIsi MHOTOTOJOBOW TIEUH, OCHAIEHHOM
ANIEeKTPOPMIBTPOM, OblTa ycTaHoBieHa BenuunHa B 77 Hr TO/kr. [Ing xmacca 2 daxrop
sMHCCUU ObUT ompeneneH B Hunepinanmax uist yCTaAHOBOK C KHISAIIAM (TICEBIOOKIKEHHBIM )
CIIOEM TIPH HAJIMYHUU CKpyOOepoB u anmekTpodmisTpoB. Kiace 3 mpuMeEHSIOT K yCTaHOBKaM ¢
TICEBIOOKIDKCHHBIM CIIOEM C ONTUMHU3UPOBAHHBIMUA CHCTEMAaMU KOHTPOJIS 3arps3HEHUS
BO31IyXa, CTAOMIEHO 00€CIIeYnBAOIIMMHE TIpeaes smuccuid B 0,1 Hr M-T3/Hm’ (mpm 11% O»)
(Ha ocHoBe m3MepeHuil, nmpoBeneHHbIX B Kanane, ['epmanuu n Berinapun) (LUA, 1997;
IFEU, 1998; Environment Canada, 1999).

6.1.5.2 I[locmynnenue 8 600y

Hannbix uamepennid konnentpanuid [IXJI/TIX]I® B cTokax ckpyObOepoB mpeAnpusTHil MO
CKUTAaHUIO KaHAJIM3alMOHHOro wmia He wumeercs. OJHAKO, MOCKONbKY CTOKH MOKPBIX
CKpyOOEepOB 4acTO OYMIIAIOT, @ 3aT€M BHOBb IOJIAIOT HAa OYMCTHYIO CTaHIIMIO, B pe3yJbTaTe
paboTel moo0HBIX peanpusaTuii no cxuranuto [IX/IJI/TIX/® B Boxy HE OCTYMAIOT.

B cnyyasx, korga npeanpusITHs HCIOIb3YIOT MOKpBIE CKpYOOephl WiIH IPUMEHSIOT TyIICHHE
OTXOJSIIIUX TA30B JJIS UX OXJIQKICHUS, WM MIPOBOAAT ralleHue [UlaKa, oOpa3yronerocs Ha
pelieTke, 3TO JOJDKHO OBITh yKazaHO. Taike cieayeT NpUBOAUTh MH(OPMALUIO 110 OYHCTKE
oOpasyromuxcsi CTOkoB u ux cyasoe. Empomeiickuii peectp (EU, 1999) mnpusogut
KOHIeHTparuu Mexay 1,2 u 6,5 nr M-TO/m B cTokax co ckpyOOEpoB YCTaHOBOK IIO
CKUTAHUIO KaHATM3AIMOHHOTO HJIa.

6.1.5.3 Illocmynnenue 6 nougy

BBI6p0COB B ITOYBY HE 0XXUIAACTCA, €CJIU TOJBKO HCOUYNIICHHBIC OCTAaTKH HETIOCPECACTBEHHO HE
CKIIAAUPYIOTCA Ha 3€MJIC UJIU HE MEPEMECIINBAIOTCA C IIOYBOM.

6.1.5.4 Illocmynnenue 6 npooykmul

B mpomecce mpomykTa He oOpasyercs, ClIeAOoBaTENbHO, MOCTYIJICHHUS B HPOJYKTHl HE
MIPOUCXOUT.

6.1.5.5 Illocmynnenue ¢ ocmamku

UccnenoBanne MHoromnoaoBeix neueit B Benmukobpuranuu (Dyke u ap., 1997) nmokasano, 4ro
kouneHTparuu [IXJJI/TIXJI® B nmutake Ha perierke cocTaBisioT 39 Hr TO/kr, a B Jerydei
30JIbHOW TBLTH U3 anekTpodpmisTpa - 470 Hr TO/kr. OOpazoBaHMe HUIAKa HA pPELIETKE
MHOT'OINOJOBOM YCTaHOBKHU cocTaBisuio 430 Kr Ha TOHHY M 13 Kr Ha TOHHY AJIsl 30JIbHOM IbUIH
u3 21eKTpoIbTpa. YPOBHH B 30I1€ (BCA 30512 coOpaHa 31eKTpOoGUIBTPOM) TIPU CKUTAHUU B
TICEBIOOKIKEHHOM cjioe Obuth 3HauuTenbHOo Hike (<1 Hr TO/kr). Ilpm coxuraHum omHOM
TOHHBI WA B TICEBIOOKMKEHHOM CIIO€ B JIEKTPODUILTPE OBUIO TOMy4eHO 373 KI 30JbHOTO
ocTaTKa.

Bri6pochl (KoMOMHUPOBaHHBIC) B OCTATKH B Kiacce | COCTaBISIFOT, TAKMM 00pazoM, 23 MKT
TD Ha ToHHY 0TX010B. BBIOpOCH B Kitacce 2 coctaBustoT 0,5 mMxkr TO Ha TOHHY OTXOIOB.
Bri6pocs! B kitacce 3, 1o OIeHKaM, YCTaHOBJIEHBI TAKUMHU K€, KaK U B Kiiacce 2.

6.1.6 Cxuranve 0TX0JI0B JIPEBECUHBI 1 OMOMACCHI

B 310l moakaTteropuu MnpencTaBiIeHO CKUTAHHUE OTXOAOB JIPEBECHHBI U OTXOJO0B OMOMAacchl B
mevyax B KOHTPOJUPYEMBIX ycloBusX. B Hacrosimem Paznene paccmarpuBaeTcsi CoKMraHHe
JIPEeBECHHBI 1 OHOMAcChl, KOTOPbIE MOTJIM OBITh 0Opa0OTaHBI MPOIMUTKON HWIIM CMEMIAHBI C
MPOMUTAHHON JPEBECMHON HWIIM 3arpsA3HEHHON OMoMaccoil. ITH OTXOAbl OMOMAcChl CKUTAIOT
B IleyaX IpPU YCJIOBHSX, BAPBUPYIOLUIMX OT OTCYTCTBHUS KOHTPOJS 1O OYEHb XOPOLIETo
KoHTposs. CokuraHume  He3arpsi3HEHHOM  Ouomaccel  JUIsl  IPOM3BOJACTBA  SHEPIHU
paccmarpuBaetcs B Pazaene 6.3.2. Cxxuranme Ha 3emiie J1to0oi "ducToi" Omomacchl WM
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3arpsi3HEHHOW Omomacchl obcyxknmaercss B Pasmene 6.6 "HekoHTponwpyemble NPOIECCH
CKUTaHUS "

3arps3HeHHas JpeBeCHMHa U Jipyras 3arps3HeHHas Ouomacchl MOTYT 00pa3oBaThCsl B
pe3ynbTaTe MHOTMX BHJIOB aHTPOIOTEHHOW JaesaTedbHOCTH. (OCHOBHBIMHU  SIBISIFOTCS
JiepeBooOpabarkiBatone OTpaciu (HalpuMmep, MPOW3BOACTBO CTpoHMaTepuanoB, MebOenw,
YIaKOBOYHBIX MaTEpUANIOB, UTPYIIEK, CyIOCTPOCHUE, CTPOUTENLCTBO | Jp.). Kpome Toro, B
3Ty KaTETOPHIO BXOJUT M CXKUTaHUE CTPOUTENBHOTO Mycopa. OTXO/bl APEeBECUHBI/ONOMACCHI
MOTYT COAEp)KaTb KPACHTENW, TMOKPBITHS, TECTHLUWABI, AHTUCENTHKH, CPEICTBa,
MPEOXPaHSIONUe OT OMOIOTHYECKOTO O0pacTaHusi, ¥ MHOTHE Apyrue marepuaibl. Cropas
BMecTe ¢ Onomaccoii, oHM MOTyT ycrinTh oopaszoBanue ITX]IJI/TIXI® B nporiecce ropeHwUs.
Bo MHOrMX mMOMOOHBIX CilydasiX yCIOBHS TOPEHHUS IUIOXHE, YTO NPUBOIUT K PE3KOMY
BO3pacTaHuto oOpa3oBanus U BeIOpocor TIXJIJI/TTX]ID.

Ha coBpeMmeHHBIX TpeAnpuaTusix OumoMaccy CXKHrarloT B CTallMOHAPHBIX WM
MUPKYJISIUOHHBIX TIeUaX C IICEBIOOKIDKEHHBIM clioeM, The oOpaszosanue [TXJI/TIXD
OTPaHUYECHO BCJIEACTBHE XOPOLIMX yClIOBUH ropenus. IlomoOHble mpeanpusiThs HaBEpHSKa
obmamarT 3G PeKTHBHBIMU cCHCTEMaM# KOHTPOJISI 3arpsi3HEHHS BO3IyXa, 0COOEHHO yaajIeHuUs
TBEPIBIX YACTHUIl, YTO SBISETCA pemarmmM (akropoM i (yHKIHMOHHPOBAHUS
UUPKYJSIUOHHBIX TE4Yel C TCEeBJOOXKIKEHHBIM ciioeM. Jpyrumu BugamMu OOBIYHO
MPUMEHSEMBIX Tiedel SBISIFOTCS IMEYM C BEPTUKAIBHOW BpAIIAIOUIEHCS] CTYMEHBIO WIIH
OTKPBITHIE TOJIOBBIE M1€YH, a TAKXKE ME€YH C KOJIOCHUKOBOW PEIIeTKON min My(QesbHbIe MEeYH.
Pabota Bcex THMOB medei MPUBOAUT K IOBOJILHO Hebombiiomy obpaszoBanuto [TXIJI/ITX /D,
YTO OJTHAKO 3aBUCHUT OT COCTaBa C:KUraeMoil Gmomacchbl. buomacca ¢ BBICOKMM COfep:KaHHEM
raJIor€HUPOBAaHHBIX YIJIEBOJOPOIOB WU TSDKEIIBIX METAJUIOB, TAKUX KaK MeJlb, CBUHELL, OJIOBO
Wi KanaMul, naet 6omnee Boicokue smuccuu [IXJJI/ITX/ID, yem cxxuranve He3arps3HEHHOM
6uomaccel. Tpu kimacca pakTOpOB IMHUCCHH TTpeacTaBiIeHbl B Tabmmie 19.

Tabnuua 19: @akTopbl SMUCCHUU AT CKUTAHUS OTXOJOB APEBECHHBI/OMOMACChI

Knaccudukarms DakTopbl SMUCCUH - MKT TO/T COKKEHHOU
OroMaccel
Boznyx Ocratok (TonbKO
JeTy4as 30JIbHast MbLJIb)

1. Crapsle nieun, 3arpy3ka napTusmu, 6e3 100 1000
000pyAOBaHMsI KOHTPOJIS 3arps3HEHUS
BO3/yXa
2. MonepHU3UpOBaHHbIE, KOHTPOJIUPYEMBIE 10 10

YCTaHOBKH HEIIPEPHIBHOTO LIUKJIA, HEKOTOPOE
000py10BaHNE KOHTPOJIS 3arPsI3HEHUS
BO3yXa

3. CoBpeMeHHbIE MPEANPUATHSI, TTOCTOSHHBIN 1 0,2
KOHTPOJIb OIlEpalnii, HEIPEPHIBHBIN LIUKII,
BCECTOPOHHUI KOHTPOJIb 3arpsI3HEHUS BO31yXa

6.1.6.1 Ilocmynnenue 8 6030yx

BbIOpoCchl B BO31yX SBISIOTCS MPEOOIaNAIONIMMU BBIOPOCAMHU TIPU CXKUTAHUH OTXOJIOB
JIPEBECUHBI U OMOMACCHI. Y CTaHOBOYHBIC (PAKTOPhI IMHCCHUH JJIsi BCEX TPEX KaTeropHid ObLTH
paccurTaHbl HA OCHOBAHMHM COOOLICHHUH O KOHIIGHTPAIMSIX B BHIOpPOCAX B JUAMAa30HE MEXITY
130 mxr T3/t (uccnemoBanue B bembrun) u 1 mxr T3/t (uccnemoBanus B Kanaze u B
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[IBerun). Takum obpazom, (akrop smuccuu s kinacca 1 601 BeiOpan B 100 mxr TO/T nns
CTapbIX MPEINPUATHI C OTCYTCTBHEM KOHTpos. Kiace 2 npencrasien 6ojiee COBpEMEHHBIMU
NPEANPUATHAMH C YIYUIICHHBIM KOHTposieM. [l aToro kimacca ObII MPUHAT YCTaHOBOYHBIN
daxTop samuccun - 10 mxr TO/1. Hakonen, kiace 3 ¢ BBIOpaHHBIM YCTaHOBOYHBIM (DaKTOPOM
smuccuu - 1 Mxr TO/T, BKITIoYaeT Bce HanboJiee COBPEMEHHBIC MPEANIPHUATHS M0 COKUTAHHIO
oTXx00B npeBecuHbl 1 Onomaccel (LUA, 1997; IFEU, 1998; Environment Canada, 1999).

6.1.6.2 Ilocmynnenue 6 800y

HOCTYHJ'ICHI/IC B OTy CpeAy HC pacCMaTpuBaACTCA KaK CYHMICCTBCHHOC IUIA JTOro0 THIIA
HCTOYHHKOB.

6.1.6.3 I[locmynnenue 6 nougy

[Moctynnennss B TOYBY HE OXHIACTCA, €CIM TOJBKO HEOUMIIEHHBIE OCTATKH
HETIOCPEACTBEHHO HE CKIAJUPYIOTCS Ha 3eMJIe WIH HE TEePEeMENIMBAIOTCS C TIOYBOIA.
KoHuenTpanum, mocrynammue B TOAOOHBIX Clyd4asx, oOmNucaHel B paszmene 6.1.6.5
“Iloctrymnenne B ocTaTKu .

6.1.6.4 Illocmynnenue 6 npooykmuol

B Impouecce nMpoayKra HE 06pa3yeTCﬁ, CJICa0BaTCIbHO, (baKTOp OMHCCHU HEC YCTAaHOBJICH.

6.1.6.5 Illocmynnenue 6 ocmamku

Konnentparuu [IXI/TIX]®D B 3051€ Oy1yT 3HAUNTENLHBIMH, TOCKOJIBKY 30J1a, KaK MIPaBHUIIO,
COZIEP’)KUT JOBOJIBHO BBICOKHME KOHLIEHTpAlMM Hecropesuiero yriaepoga. OcoOeHHO s
CTapbIX Mevel 0OJbIINE 3MUCCHM Ta30B SIBHO CBUAETENILCTBYIOT O HU3KOW MOJHOTE CrOpaHUs
TOILJIMBA, YTO NMPHUBOJUT K MOBBIIIEHHOMY COJEP’KaHHIO HECTOPEBLIEr0 yriepoja B JeTyuei
301pHON TbITH. ClieJIoBaTeNbHO, MOXKHO OXKUJATh BhicOkUe KoHmeHTpamuu [IXJI/TIXD B
30spHOM ocTaTke. K coxkanenuto, ObuIM HalICHBI JIMIIb OTpaHUYEeHHBIC AaHHbIe n3 Kanaap! u
I'epmanum, ykasbIBarolye Ha IIUPOKUHM JUana3oH, 0T MaKCUMalbHOIo 3HaueHus - 23000 Hr
T3/KT 30JBHON MBUTH JI0 MUHUMAITEHOTO 3,7 Hr TO/KT 307bHOM MBUTH. Tak Kak yCTaHOBJICHO,
YTO CyMMapHBIN BBIXOJI 30JIbI JUJISl CKUTAHHSA OTXOJIOB JPEBECHHBI M1 OMOMACChl HAXOIUTCS B
nuamnaszone or 3% mo 10%, Obuto BeIOpaHO cpemHee 3HaueHWe B 5%. B pesynbrare,
yCTaHOBOYHBIN (hakTop amuccun st kinacca 1 cocrasmn 1000 mxr TO/T, a muist kimacea 3 - 0,2
MkT TO/1. J{ns kimacca 2 ObI0 BEIOpAaHO CpeaHee 3HaUCHUE M3-3a OTCyTCTBUSA AaHHBIX (LUA,
1997; IFEU, 1998; Environment Canada, 1999). B xnacce 1 He nmpumMeHsieTcsi 000py10BaHHe
[0 KOHTPOJIIO 3arps3HEHUs BO3[yXa, a CIleJ0BaTelIbHO, HE HPOMCXOAUT cOopa JeTyuel
30JIbHOM TBLIH, OOJIbINAs YacTh KOTOPOIl BeIOpackiBaeTCs B aTMOC(Epy ¢ IbIMOBBIMH Ta3aMHu.
XOTsl CIeUaNBHOTO YCTpOHCTBa IjIsi cOopa JieTydel 30IbHOW MbUTM HE YCTAHOBJICHO, W
0oJbInas ee 4acTh BBIOpAchIBAETCS Uyepe3 JLIMOBYIO TpyOy, MpearoiaraeTcs, 9YTo0 HEKOTOpoe
KOJINYECTBO 30JIbHOI MBUIM OCEJAeT B MEYH, B CUCTEME TPyOOIPOBOAOB, BEAYIIUX K TpyOe, U
B camoii TpyOe. JIaHHBIX M3MEpeHuil [UT IUIaka U 3016l HA TONOYHOH perieTke He MMeeTCs, B
pe3yJbTaTe 4ero yCTaHOBOYHBbIE (DAKTOPBI SMUCCHH JJISI OCTATKOB PACCUYUTAHBI TOJBKO IS
JIeTy4yel 30JbHOU MBLIN.

6.1.7 YHUUYTOXEHNE OCTAHKOB KUBOTHBIX

TepMuueckoe yHHUTOKEHHE OCTAHKOB JXMBOTHBIX NPHUMEHSIOT, 4TOObI M30eXaTh PHCKa,
KOTOPBII MPEICTABISAET Ul 3J0POBbsl YEJIOBEKA ECTECTBEHHOE Pa3/I0KEHHE OCTAaHKOB. DTOT
IIPOLECC CKUTAHUSA YacTO IUIOXO KOHTPOJIUPYETCs, & HEMOJHOE CrOpaHHe SIBIETCS CKOpee
HOpPMOHM, 4YeM MCKIIOYEHHEM, TaK KaK OCHOBHAas 3ajaya - 3TO JAE3MH(EKUUs U IOJHOE
[pecedyeHne BCIYECKOW OMOJIOrMUecKOW AaKTHBHOCTH, @ COBCEM HE IOJIHOE CTOpaHHe WM
IIPOU3BOJCTBO IHEPTHUH.
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OcTaHKH XUBOTHBIX YaCTO CXKUTAIOT B MPOCTHIX, IPUMHUTHUBHBIX TedyaX. [loaToMy ommcarsb
TUNUYHYIO I€Yb JJISI CHKUIMAHUS OCTAHKOB JKHMBOTHBIX IIPAKTHYECKA HEBO3MOXHO. Yacrto
KOHCTPYKIIMS JTHX TIedell He oOecrevynBaeT HHU XOPOIIO KOHTPOJUPYEMBIX YCIIOBHIA
CKMTaHUS, HU BBICOKYIO 3(DPEKTUBHOCTh yAAJICHUS TBEPJABIX YACTHI], YTO HEOOXOAMMO IS
COXPaHEHHUs HU3KOTro ypoBHS BeIOpocoB ITXIJI/TTXD.

BrI3bIBaeT O€COKONCTBO TOCTYIUIEHHE, B OCHOBHOM, B BO3JyX M B OCTAaTKH. TOJbKO eciu
C)KUTAHUE TMPOUCXOIUT HEMOCPEIACTBEHHO Ha 3emie, OyJIeT MPOHCXOOUTH MOCTYIUIEHHE B
noyBy. OIHAKO O TaKOM 3arpsA3HEHUN AaHHBIX He umeercs. B Tabmume 20 npeacraBieHsl Tpu
KJacca (paKTOpPOB IMUCCHH.

Tabmuma 20: @akTopbl SMUCCUM JIJISl CKUTAHUS OCTAHKOB KUBOTHBIX

Knaccudukanus ®dakTopbl SMHCCUU - MKT TO/T COKKEHHBIX
OCTaHKOB HBOTHBIX
Boznyx OcraTok
1. Crapsle nieun, pexum 3arpy3Ku napTUsIMH, 500 HO
6e3 000py10BaHUS KOHTPOJIS 3arpsI3HEHUS
BO31yXa
2. MonepHU3UpOBaHHBIC, KOHTPOJIUPYEMBIC 50 HO
YCTaHOBKH HENPEPHIBHOI'O IIMKJIA, HEKOTOPOE
000pyZ0BaHuE Ul KOHTPOJIS 3arps3HEHUS
BO3/yXa
3. CoBpeMeHHbIE NPEANPUATHS], TOCTOSHHBIN 5 HO
KOHTPOJIb ONIEPALIi, HETIPEPBIBHBIN LIUKII,
BCECTOPOHHSS CUCTEMa KOHTPOJIA 3arpsI3HEHUS
BO3/yXa

6.1.7.1 Ilocmynnenue 8 6030yx

BrIOpochl B BO3MyX SBISIFOTCS MPEOOJIafalONIMMHU BBIOPOCAMHU TPH CXXUTAHUU OCTAaHKOB
KMBOTHBIX. Y CTAaHOBOYHBIC (PAaKTOPHI SMUCCHUU JJIsl BCEX TPEX KaTeropuil ObUTM pacCUUTaHBI
Ha OCHOBaHMHU COOOILEHHI O KOHLEHTpaUsAX B BeIOpocax Mexay mpumepHo 50 mxr T3/100
Kr Macchl Ten (uccnenoBanue B BemmkoOputanuu) u menee 0,5 mxr TO/100 xr maccel Ten
(uccnenoBanus B ABctpun u I'epmanun). Takum oOpas3om, dakTop smMuccuu s kiacca |
o611 BEIOpaH B 500 Mkr TO/T Macchl TeN I CTapbIX MPEANPHATHI C OTCYTCTBHEM KOHTPOJIA,
a TaKkXKe JJIsl OTKPBITOro cxkuranus. Kimace 2 mpencrasien 0oj1ee HOBBIMU NPEANPUATUSIMU C
yIIy4IIeHHBIM KOHTpOoJeM. st 3Toro kinacca ObuT BBIOpaH yCTaHOBOUYHBIN (PAKTOP IMUCCHHU B
5 mkr TO/100 xr (=50 mxr TD/T) Macchl TeJ, OCHOBAaHMEM JIJI YEro SBUJINCH JaHHBIC W3
[seitnapun, I'epmanmu u BenukoOputanmu. Haxonen, kmacc 3 ¢ BBIOpaHHBIM
YCTAaHOBOUYHBIM (pakTopoM 3Muccuu 5 MKr TO/T mMacchl Tel BKIIOYAaeT BCE COBPEMEHHBIE
MPENMPUSITHS IO CKUTAHNIO0 OCTaHKOB )KUBOTHEIX. (LUA, 1997; IFEU, 1998).

6.1.7.2 [locmynnenue 8 800y

[loctynuenne B 3Ty cpedy paccMaTpUBaeTCsl Kak HECYILECTBEHHOE HJIsi 3TOro THIa
HACTOYHUKOB.
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6.1.7.3 Illocmynnenue 6 nougy

[loctynienne B TOYBY MPOUCXOAMT, TOJBKO €CIHH CXKUTAHUE OCTAaHKOB >KUBOTHBIX
MIPOMCXOJUT HEMOCPEACTBEHHO Ha 3eMile. DTOT Cllydyail B JaHHOM pa3jielie He OIMChIBAETCS, a
npezacTasieH B Paznene 6.6.2.

6.1.7.4 [locmynnenue 6 npooykmol

B mpouecce mpoaykra He o0pa3yercs, CleAOBaTeIbHO, IOCTYIUIGHHS B TPOIYKTHI HE
MIPOUCXOAMNT.

6.1.7.5 Illocmynnenue 6 ocmamku

Konnenrparuu [TXIA/TIXJI® B 30516 MOTYT OBITh 3HAUUTEIILHBIMH, ITOCKOJIBKY B 30JI¢, KaK
MPaBUJIO, JOBOJBHO BBICOKM KOHIIEHTPAIMHM HECTOPEBIIETO yTIEpoaa. DTO XapaKTepHO I
CTapbIX TIEYCH U OTKPBITOTO CKUTAHUS, KOT/Ia TIOBBIIIEHHBIC YMUCCUU Ta30B SBHO YKa3bIBAIOT
Ha HH3KYIO IOJIHOTY CTOpaHUsl TOIUIMBA, YTO NPUBOAMT K TOBBIIMIEHHOMY COAEPKAHUIO
HECTOpEBILIEr0 yTriepoja B JeTyded 30ibHOM TbUIH. ClenoBaTeabHO, MOXKHO OXKUIATh
Bbicokne koHreHtparuu [IXJI/ITIX/I® B 3o0me. JaHHbIX Uis omnpeaeleHUs] YCTaHOBOYHBIX
(hakTOpOB IMHCCUN HE HAWJICHO.
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6.2 OcHoBHasi kareropus 2 - IIpon3BoacTBO YepHBIX M HBETHBIX METAJVIOB

UepHast MeTalTyprus, a TakKe MNPOU3BOACTBO LBETHBIX METAJIOB SIBISIOTCS BBICOKO
MaTepUaJOeMKHMH W OJHEPrOEMKHMH TPOU3BOJCTBAMHU. 3HAUUTENBHOE KOJUYECTBO
MOCTYMAIOIIEr0 ChIPbsl IIpeBpallaercs B OTOpOCHble ra3sl M ocTatku. Hawubonee
CYILLIECTBEHHBIMU SIBJIIOTCSA SMUCCUM B BO34yX. KpoMe Toro, 3Ha4uMMbIM BOIIPOCOM SBJISIOTCSA
BTOpPUYHBIE MaTepUaJIbl U CTEIEHb IOBTOPHOTO HCIOJb30BAaHUS M PELUPKYJILUU TBEPABIX
OCTaTKOB. Pyzibl 1 KOHLIEHTPATbI COAEPKAT, IOMUMO OCHOBHOI'O, IPUMECH ITPOYUX METAIJIOB,
a TPOM3BOJCTBEHHBIC MPOIECCHl pa3padOTaHbl TaK, YTOOBI W3BIEYh YHCTHIH OCHOBHOM
METaJlJl, a TakXe IOIMYTHO BOCCTAHOBUTh MpOYME LEHHble MeTauibl. OHM, Kak IpaBHIIO,
CKOHIICHTPUPOBAHBI B OCTAaTKax MpOILecca W, B CBOIO OYEPEb, CIYKAT ChIPbEM ISl APYTUX
IPOLIECCOB IO pereHepanuu MeTamioB. Hakonemn, meiib, coOupaeMas Ha (GHIBTPAx, MOXKET
OBITh PELIMPKYJIMPOBAaHA HA TOM e MPEANPHUATHH, UCTIONb30BaHA ISl pEreHepaly MPoYuX
METaJJIOB Ha JPYTUX yCTAaHOBKAaX B LBETHOW METAITYPIHH, APYTUMH MPOU3BOIUTEISIMHU, a
Tak)Ke MpUMEHeHa JIJIsl IPYTUX LEeNeH.

B macrosmem PykoBojacTBe 1OA NEPBUYHBIMA ~ METAJUIyPrHUYECKHMMH  IPOLECCAMU
MOHUMAIOTCSI T€, B KOTOPHIX MeTajul (3KeJIe30, Menb, allOMUHUHN, CBUHEL, LUWHK U Ap.)
MOJYYar0T HEMOCPEICTBEHHO W3 COOTBETCTBYIOIICH pyaAbl, CylIbOUAMPOBAHHONW WM
OKHCJIEHHOM, IIOCPEACTBOM IIPOLIECCOB KOHLEHTPALMM, IIJIABJICHUS, BOCCTAHOBIICHMS,
OYUCTKU U Jp. Bo BTOPHUYHBIX METAUTyprUYecKHX MpOlLEeccax HCIONb3YyeTCsl B KaueCTBE
CBIPBSI METAJIJIOIOM, YaCTO MOKPBITHIN MIACTUKOM, KPACKOW, UCTIOIH30BAHHbBIE aKKYMYJISITOPBI
(U1 TMpPOM3BOJACTBA CBHMHLA), Macjla W Jp., WIM IUIaKM M JIETy4dud 30JbHBIA OCTaTOK
METAJUTyprMueCKMX WM HWHBIX TMpoIeccoB. B 1gaHHON TiaBe TepMUH ‘‘TIepBUYHOE”
MPOM3BOJCTBO METaJIa MPUMEHSAETCS TOJBKO B CIIydasxX, KOIJla B KadeCTBE HCTOYHMKA
MeTajula B IpoLecce He MPUMEHSIOT CIOIb30BAHHOE PaHee ChIPhe WM OTXOIbI.

Oo6pazoanue [IXJIJI/TIX]I® cBs3aHO ¢ NIPOW3BOJICTBOM METANIOB, W OCOOCHHO C HX
MPOM3BOJICTBOM W3 BTOPHUYHOTO CBIPbS, YTO OBUIO TMPU3HAHO WCTOYHUKOM JUOKCHHOB H
dypanor (LUA, 1997; LUA, 2000; UNEP, 1999). Kpome toro, IIXJJ/TIXIP moryt
0o0pa3oBbIBaThCSl NpPU  Hpoleccax, TpeOyOIIMX  XJIOPUPOBaHMs, Hampumep, MOpu
JIEKTPOJIMTUUECKOM TPOU3BOJICTBE MarHus M3 MOPCKOM Boabl M JoigoMuta (cM. Pasznen
6.2.9). IIXJI/TIX]1® wim ux npeArnecTBEHHUKN MOTYT IMIPUCYTCTBOBATh B HEKOTOPBIX BHJAX
CBIPbS M C HUM TOCTYTAaTh B MPOIECC, WK OHU MOTYT 00pa30BBIBATHCA U3 YIJIEBOJOPOIOB C
KOPOTKOM IIEMOYKOW MyTeM CHHTe3a via de novo B meyax WM CHUCTeMax IOIaBIICHHS
BbIOpocoB. [IXJI/IIX/I® nerxko ancopOMpyrOTCs Ha TBEpAblE YacTUIBI M MOTYT OBITh
coOpaHbl ¥ BIIOCIEACTBUHM YAAJICHBI C TBUIBIO, TBEPIBIM MaTepHaioM CKpyOOepoB u
yaepkaHHbIM (prtbTpaMu stetyurM 30b6HBIM octaTkoM (Fiedler, 1998; BREF, 2001a).

Bropuunas MeTayuryprus 3aBUCHT OT IOCTAaBOK BTOPHYHOTO CBHIphS M3 OTpacieid cOopa
METaJUIONIOMa U MPOYMX METaJUICOoIepKaluX oTxo10B. [IpucyTeTByomue npuMecu — naxe B
METaJUIOJIOME BBICOKOTO KadecTBa — MOTYT BbI3BaTh oOpaszoBanme [IX/IJI/IIXIAP mpu
HETIOJTHOM CTOpaHWM WM B pe3ynbTare cuHTe3a de novo. Macima W MHOW OpraHHYecKHid
Marepuall, IPUCYTCTBYIOINHA B METAUIONIOME, & TAKXKe JPYTHe UCTOYHHUKU YIIIepoJa, TaKHue
KaK YaCTHYHO CropeBlIee TOIUIMBO M BOCCTAHOBHTENHW (HANpHMEp, KOKC), MOTYT BBI3BATh
obpazosanne [IXJJ/TIXAD npu peakuuu ¢ (HEOPraHUYECKHM) XJIOPOM WM OPTraHUYECKH
CBA3aHHBIM XJIOPOM B TeMIieparypHoM jauanazone 250-450°C (cm. Pasgen 3). Drot mporece
U3BECTEH KaK CUHTE3 de novo, KaTalu3aTOpOM JJIsl HETO SBJISIOTCSA METaslIbl, TAKHE KaK Meb,
xene3o u ap. (NATO/CCMS, 1992a; Fiedler, 1998; BREF, 2001a).

Xors IIXJ/IIXI® paspymiaroTcs IpH BLICOKUX Temreparypax (o0buno ceiie 850°C) B
MPUCYTCTBUH KUCIOPOA, MPpoLecc cuHTe3a de novo MPOUCXOUT IPH OXJIKICHUH JTBIMOBBIX
ra3oB 4yepe3 “TMOBTOPHOE 0Opa30oBaHWE B TEMIIEPATypHOM OKHE”. DTO TEeMIIepaTypHOE OKHO
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MOXKET 00pa30BaThCs B CUCTeMax OOphOBI C JBIMOBBIMU Ta3aMU M B 00Jiee XOJIOJHBIX YaCTIX
1e4yu, HampuMep, B paiione muraresns. ClenoBaTenbHO, CIEAYyEeT BHUMATEIbHO MOIXOIUTh K
MMPOCKTUPOBAHUIO CHCTEM  OXJIAXKJEHUS C TeM, 4YTOOBl CBECTH K MHUHUMyMY
MPOJIOJDKATETFHOCTh TEMIIEPATYPHOTO OKHA W TEM CaMbiM MPENSTCTBOBATH CHHTE3Y
NXANIIXAD de novo. B ropsumx razax HEOOXOIUMO TPUCYTCTBHE JOCTATOYHBIX
KOJIMYECTB KHCIIOPOAa, MOXHO TPHUMEHHTHh BITYCK KHCIOpOJa IS OOCCIEUYCHHs TIOTHOTO
cropaHuss ¢ TeM, 4ToObl MHUHHMH3MPOBaTh moOTeHIuan obpazoBanmsa [IXIJI/TIXID
(NATO/CCMS, 1992a; Fiedler, 1998; BREF, 2001a).

Mexny yepHOM M LIBETHOM MeTayulyprueil umeercss MHOro obmero. Ha HekoTopsIx cragusix
oreparyii MoryT o0pa3oBbiBaThes U BeIOpackiBaThest [IXIJI/TIX/®. [Tpu oneHke BEIOPOCOB
NXAJ/TIXAD B npenenax Kaxaod U3 TMOAKATETOPUN CIEIYeT OICHUBATH KaXJIbIH
OTJIENBHBIN 3Tal ¢ TOYKH 3peHHs] nmoteHuuana ¢gopmupoBanus ucrounuka [IXJJI/TIXAD.
[ToMuMoO TIedeit, MPON3BOIAINX METAILI, MOTEHITHATLHBIM ucTouHUKOM [TXJIJI/TIX /1P MoryT
CTaTh MOJATOTOBUTEBHBIE 3TAIBl IPOM3BOJICTBA, HAIPUMED, HIKECTEAYIOIIHE:

Ynanenue nokpbITH U 00e3:xkupuBanue. [I[pumeHsieTcss B OTHOLIEHUH BTOPUYHOTO CHIPHS
JUI CHUKEHHS COJEP)KaHHSA OPraHMYECKOTO BEIIECTBA CBHIPBS AJII HEKOTOPBIX OCHOBHBIX
mpoueccoB. Mcnonp3yercs NpomMbIBKa W NHPOJW3. B TepMHUeckux cucremax HMeeTcs
noteHman ob6paszoBanmsa [IXJ/IIX/I®D. VYmanenue wmacenm W HEKOTOPBIX IMOKPBITHI
JOCTUTAETCS B CHENHAIbHO CHPOEKTUPOBAHHOW TMEYM, TaKOW KaK CTPYXKOCyIHUTenb. B
OOJIBLIMHCTBE CIy4YaeB MWCHOJb3YeTCs pOTAlMOHHAs Iedb, padoTarolias Ha HHU3KHX
Temreparypax JUlsl MclapeHus: BoJabl U Macia. Ilpumensercs nmpsMoil U ONOCpeAOBaHHBIH
HarpeB Matepuaia. CoBpeMEHHbIE YCTAaHOBKH OCHAIEHBI JTOKUraTesleM, padoTaroIuM IpH
HOBBILEHHBIX TemiepaTypax (cBoime 850°C) it YHMYTOXKEHHs OPTaHUYECKUX MPOIYKTOB,
00pa3yoIMXCs B IEYH, a TAKXKE TKAHEBBIM (DUIBTPOM JUTsl (PUITBTpAIIAN Ta30B.

BroicokoTemnepaTypHoe cikuranue M nupoJu3. llpumensercs s Qotorpadpuueckoi
IUIEHKH, MyCOpa, KaTaau3aTopoB U IPOYMX MAaTEpUAlIOB M JJs KOHLEHTPUPOBAHUS LIEHHBIX
MeTtauloB. Ha cTagusax CKuraHus WIM IHPOJIM3Aa HCIOJB3YIOTCS IPOCTBIE KaMEpPHBbIE H
POTallMOHHBIE MTE€YH.

OOopynoBaHHe MO MPOM3BOJACTBY CEPHOIl KHCIAOTHI. Ero MOXXHO yCTaHOBUTH Ha CTaJHU
TUIABJICHUS, U OHO CIIy’)KUT CHUCTEMOW OYHMCTKH JBIMOBBIX Ta3oB. Cynab(QHIHBIEC MOPOJIBI
MOCTYTAIOT Yepe3 MUTATENb IUIABUIBHON TICUW, M TMPH OKHUCICHUU 00pa3yeTcs OKCHJ CEpHl.
OH MOeT OBITh BOCCTAHOBJICH W3 ra30B, BBIXOAAIINX M3 TUIABUJIBHOW I€YH, M TIepeBeIeH Ha
NoA0OHOM O0OpYIOBaHMHM B CEpHYIO KHUCIOTY JJsl TOCJIEYIOIIEro HCIOIb30BaHUS B
npomeinieaHocTr (BREF, 2001a).

Uranpsiackoe HanponansHOoe AreHTCTBO 1O HOBBIM TEXHOJOTHSIM, DJHEPreTUKE H
okpyxkarwmeir cpene (ENEA) ocymiecTBuno COBMECTHBIM TPOEKT ¢ MUHUCTEPCTBOM
OKpYKarollel cpeasl U MPOMBIIUIEHHON accounanuei r. bpemmua (AIB) no xapakrepucruke
BBIOpOCOB mpennpusTuil yepHoit u usetHoil Metamnyprun (ENEA/AIB/MATT 2003). boun
paccurTaHbl M OMYOIMKOBAaHBI (PAKTOPBl 3MHCCHUU JJisi BHIOPOCOB B BO3AYX WU OCTaTKH,
KOTOpBIE CYUTAIOTCSA TUIUYHBIMU [UIsl UTAIbSIHCKONW ITPOMBIIIIEHHOCTH.

B TO Bpems Kak Ha MPEIUPUATHIX BTOPUYHON NEepepadOTKH METAJUIOB OOHAPYKEHBI
OTHOCHUTENIBHO BbicOokHe smuccuu TIXJII/TIXI®, nns TTaBHIBHBIX TeUeH, TPOU3BOASIINX
OOBIYHBI MeTayul, WHPOPMALMM TPAKTHYECKH He uMeercs. J[lemapraMeHT 1Mo oXpaHe
OKpy>Karomied cpeapl KaHansl mpoBen mporpamMmy H3ydeHHs THOKCHHOB/(QYpPaHOB Ha CBOHMX
TUTABUIIBHBIX TPEANPHUITUSAX, MPOU3BOMANIMX OOBIYHBIC METAJLIBI, C T€M, YTOOBI MOJYYUTh
0oJIbIlIe JAHHBIX U pa3paboTaTh MpoTOKOI uccienosanus smuccuii (Charles E. Napier, 2002).

XoTs mMeeTcss KpaiHe Mayio mHpopManuu 1mo obpazoBaHuio W BeIOpocam [TXIJI/TIXD
MPEANPUATHSIMHE I10 BBIMUIABKE TEPBUYHBIX META/UIOB, B HACTOSAMIEM PyKOBOJCTBE OBLI
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BBIJICJIEH OTIENbHBIA Kiacc s ydera BbIOpocoB [IXJI/IIX/I® Takux mpeanpusatuii mo
BBITIJIABKE TMEPBUYHBIX METAJUIOB. DTO OBLIO C/IENAHO B OTBET HA BKIIOUEHHUE MPEIIPUATHIA IO
BBITJIABKE OOBIYHBIX METAJIOB B NpoekT PykoBomsmmx npuHmunos mo HUM u HBIIJ (SC
BAT/BEP 2004).

TexHojoruyeckne IMpoIecchl, MpUMEHseMble s u3BiIedeHus u adduHaka OOBIYHBIX
METaJUIOB (ME/IY, AIIOMUHHUS, CBUHIIA, HUKEJA, IIMHKA U KOOalIbTa), BKIIOYAIOT:

o [Iupomeramrypruieckue TEXHOJIOTHH, UCTOIB3YIOUINE TEIJIO JUIS OTACTICHHS HYKHBIX
METAJIJIOB OT HEXeJaTelbHBIX MaTepuaioB. B 3TuUX mpoleccax HCIOIb3YIOTCS
pa3HOCTH MeEXAy TOTEHIMAlaMU OKHCICHUS, TOYKAMH IIJIaBJICHUS, JaBlICHUEM
UCTIApeHUsi, TJIOTHOCTHIO W/WJIM CMENIMBAEMOCTHIO Pa3UYHBIX KOMIIOHEHTOB MPH
TUTaBJICHUY;

e [mapomeramryprudyeckue  TEXHOJOTHH,  WCHONB3YIONIME  PA3IAYUs  MEXKIY
pPacTBOPUMOCTBIO  W/MJIM  DJICKTPOXUMUYECKHUMHM  CBOWCTBAMH  COCTABJISFOIINX
KOMIIOHEHTOB, B TO BpeMs, KaK HY>XHbIE METaJUThl OTIENSIFOTCS OT HEXKeNaTeIbHBIX
MaTepHaJIOB B BOJIHBIX KUCIIBIX PACTBOPax; U

e [lapomeramryprudeckue TexHOJoruH, Takue kak «Inco Carbonyl Process», mpu
KOTOPOM CIUTaBBI HUKENI 00padaThIBAIOTCS Ta3000pa3HBIM OKCHIOM YIJIepoaa IS
oOpazoBaHms KapOOHWIa HUKETIS.

Kak npaBuito, npennpusTis IO BBHIIUIABKE MEPBUYHBIX OOBIYHBIX METAJUIOB NepepadaThIBaiOT
PYZHBIM KOHUEHTPAT. BOJMBIIMHCTBO TaKUX NPEANPHUSATHH 110 BHIILIABKE EPBUYHBIX METAIJIOB
UMEIOT TeXHUYECKUE BO3MOXKHOCTH JJISi TOTO, YTOOBI JOTIONHATH IMEPBHYHOE KOHIIEHTPATHOE
CBIPbE BTOPUYHBIMU (Ha MPUMEP, PEKyNEPHUPOBAHHBIMH) MaTepuanaMu. [lo sToMy MOXKeT
OBITh CHOXHO au(p(HEepeHIPOBATh MPEANPHUATHS IO IUIABKE TEPBUYHBIX M BTOPUYHBIX
MeTtamioB. CreyeT OTMETHTb, YTO MO SKOHOMHUYECKHM M JKOJOTHUECKUM COOOpPaXKEHUSIM,
TaKUM KakK peKyInepalmus pecypca METajIoB U PEUUpPKYJISIUS TBEPABIX OCTATKOB, BBITUIABKA
BTOPUYHBIX METAUIOB MOXKET CUUTAThCS MPEANOYTUTEIbHBIM BAPUAHTOM, XOTSA B ILIEJIOM
(akTOpBI SMUCCHU B 3TOM CIIydae BBILIE.

IMockombky cuuTaercs, uro oOpasoBanue I[IXJIJI/IIXAD (M apyrux HempeIHaMEPESHHO
npousBoguMblx  CO3) MPOUCXOAUT BCIEACTBHE BBICOKOTEMIEPATYPHBIX TEPMUYECKUX
METaJUTyprHU4eCKMX IMPOILIECCOB, B HACTOAIMEM PyKOBOACTBE THIPOMETAILIYpPrHUECKUE
mpolecchl He paccMaTpuBaroTes kak ucTouHHUK [IXJIJI/TIX (D, 1 mo3TOMy COOTBETCTBYIOIIHE
BBIOPOCHI HE JOJDKHBI OLEHMBATHCS NMPHU IMOATOTOBKE HAIMOHAIBHBIX PEECTPOB BHIOPOCOB

IMXAYTIIXAD.
B stom Paznene B PykoBojcTBe paccMmarpuBaroTcs cieayronue noakateropuu (Tabmmma 21):

Tabmuna 21: [Toakareropuu OcHOBHO# KaTeropuu 2 — [Ipon3BOACTBO YEPHBIX U IIBETHBIX
METAJUIOB

I[MoTeHunaibHBIE MYTH BHIOPOCOB

Ne IMoaxkaTeropun 0CHOBHOM Bo3zayx | Boma | Ilousa | Ilpoaykr | OcrTaTok
KaTeropuu
2 IIpon3BoacTBO YECPHBIX H X X

IBETHBIX METAJVIOB

a | ArioMepanus xene3Hoi X X
PyAbI

b | IIpousBoacTBO KOKCa X X X X X

¢ | llpennpustus yepHoi X X

METaJTypIuHy, BKIOYast
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JIUTEHHOE MPOU3BOJICTBO
d | [Ipow3BoacTBO MenH X X
¢ | IIpou3BoaCTBO AIFOMUHHUS X X
f | I[Ipon3BOACTBO CBHHIIA X X
g | [Ipon3BoacTBO IMHKA X X
h | [IpousBoACTBO JaTyHU U X X
OpOH3BI
i | [Ipou3BoxcTBO MarHus X X X
j | lIponsBoacTBO MpoUnx X X X
LBETHBIX METAJJIOB
k | U3menpuntenn X X
1 | Tepmuueckas pereHepanus X (x) X X
METaJIJIOB U3 MPOBOJIOB

3nayumMocTh Bompoca B cooTrBercTBUM cO0 Cratbeir S, Ilpunoxenuem C
CTOKIroJIbMCKOH KOHBEHIIMH

B coorBercTBHE ¢ mnonoxkeHusMu CraTbu 5, HUCTOYHUKHU B ,[[aHHOI‘/'I KaT€ropun MOryT
KJIacCU(UIIMPOBATHCS CIETYIOIIUM 00pa3oM:

Kateropuu ncrounukon Ipuiaoxkenuss C Yactu I Briarouyalor:

Kateropus ucrounmka Paznien B pyKoBOJICTBE
(d) () BropuuHoe mpon3BoACTBO MeAH 6.2.4
(d) (i) ArioMepanvoHHbIE YCTAHOBKH B YEPHOU 6.2.1
METTYPTUA
(d) (iii) BropuuHoe mpon3BOJCTBO ATFOMUHHS 6.2.5
(d) (iv) BropuuHoe mpou3BOJCTBO ITMHKA 6.2.7

Kareropuu ucrounuxkon Ilpuinoxenns C Hactu 111 Briaroyaror:

Kareropus ncrounuka Paznen B pykoBojcTBE
(b) Tepmuueckue Mporiecchl Ha MPEANPHUITHIX 6.2.2;6.2.6;6.2.8;6.2.9;
METAJUTYPIHH, He yHOMsIHYThIe B Hactu 11 6.2.10
k) Y cTaHOBKH 110 MepepadoTKe OTCITYKUBIIMX 6.2.11
CBOW CPOK aBTOMOOMIICH
)] O0paboTka MeTHBIX Ka0esel TICIOIUM OTHEM 6.2.12

6.2.1 Arnomepalius KeJae3H0l Py abl

Arnmomepannonnsle  (GpaOpuKH, Kak MpPaBWIO, CBS3aHBl C TPEANPHATUSMH  YEPHOM
METaJTypruy, 4acTO MHTETPUPOBAHBI B UYTYHOJIUTEHHOE U CTAJICIUIABHIIBHOE MPEANPHUSITHE.
[Ipouecc armomepanuu NpeAcTaBIsieT COOOW MpenBapUTENbHBIM 3Tal B MPOU3BOJICTBE
xKeje3a, MpU KOTOPOM TOHKHE YaCTUIbl METAUIMYECKUX PYI YKPYIMHSIOTCS CIEKaHUEM.
Arnomepanusi  HeoOXonuMa ISl YBEJIMYEHHUS  Ta30MpPOHHMIIAEMOCTH  YKEJE30pYAHBIX
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MaTepHaloB Uil JOMEHHOTO mpouecca. Kak npasuio, arinomepanoHabie paOpuKu SBISIOTCS
KPYIHBIMH (IO HECKOJBKHX COTE€H KBaJpaTHBIX METPOB) CHCTEMaMH pEIIETOK,
MPUMEHSIOIIMXCS JUIsl MOATOTOBKM JKEJIE3HOM pylbpl (MHOrZAa B BHUAE MOPOIIKA) A €e
MOCJEIYIOMETO MCIONBb30BaHMsl B JOMEHHOW neun. K kene3Hol pynae oObIYHO JT00aBISIOT
yriepoacoAepKaiue COeAUHEHNs (4acTo KOKC) U Apyrue A00aBKH, TaKHE KaK M3BECTHSK. B
HEKOTOPBIX CiIy4asXx [J0OaBISIOT OTXOIbl C Pa3iWYHBIX 93TAlOB  CTAJIEIUTEHHOTO
IPOU3BOACTBA. [Ipy armoMepalmoHHOM IPOLIECCEe TOPEIKH Haj PsJaMM PELIETOK HarpeBaroT
Matepuai 10 Tpebyemoit Temneparypsl (1100-1200°C), 4To BBI3BIBAET BO3rOPAHUE TOIIUBA B
3arpyK€HHOM cMecH. 30Ha TOpeHUs INEepPEMEIAETCs 4epe3 CIIOM arjoMepaTra IO PEIIETKE,
BbI3bIBas CIEKaHue MaTepuana. Yepes cioil ocyuiecTsisercss npoayB Bosnyxa. IIponecc
MIPEKPAIAETCsl, KaK TOJIbKO IIaMs IPOIIO YEPEe3 BECh CJIOHW NepeMEIaHHOro Marepuana, u
BCE TOIUIMBO BbIropeno. OXJaXIEHHBIM arjoMepar MepeBOIAT Ha TIPOXOT, Pa3AeIsAIOLIUi
MaTepuaj Ha TOT, KOTOPBIH OyJeT UCIOIb30BaThCs B JoMeHHOU nieun (4-10 mm u 20-50 MMm) u
MaTepHall, KOTOPBIH JOJDKeH OBITh BO3BpAIICH Ui MOBTOpHOW armomepanuu (0-5 MM - Kak
"Bo3Bpariaemblii Toukuit Mmatepuan”, 10-20 MM - kak "momoBsIi ciaoi").

[ToTok oTOpOCHBIX Ta30B ¢ aryiomepanuonHoi (adpuku BapsupyeT ot 350000 mo 1600000
Hwm’/4ac B 3aBHCHMOCTH OT pasMepOB MHPEANPUATHS H PEKHMa ero paborsl. OGBIMHO

YACIbHBIA TOTOK OTOPOCHBIX ra3oB coctarisier ot 1500 mo 2500 Hw'/t arnomepata (BREF,
2000c).

OtOpocHble ra3pl OOBIYHO OYMINAIOT IMYTEM YIAJCHHUS MbUIM C IOMOLIbIO LHKIOHHOIO
YJIOBUTEJS, 3JEKTPOCTATUYECKOIO OCaJANUTENs, MOKPOTro cKpyOOepa niM TKaHEBOTroO (puibTpa.
Ha mpennpusrtusx, rae BwisBIeHBbl Bbicokue sMuccuu [IXJII/TIXID, ans ux CHUKCHHS
MOTYT OBITh YCTaHOBIJIEHBI BBICOKOI((EKTHBHbIE OYHMCTHBIE CHCTEMbI, a TaKXKe MPHHATHI
MEPBI 10 YMEHBIIEHUIO TIOTOKOB Ia30B.

[Iupokoe wuccnenoanue obpazoanus [IX/IIX/IP B argomepanoHHOM Mpolecce
MOKa3ajio, YTO OHU 00Pa3yIOTCsI B CAMOM CIIO€ arjioMepara, BEpOsITHO, Tiepe]] 30HOH TopeHws,
KOTJla Tops4he Ta3bl MPOXOJAT uepe3 cioil. Taxke OBUIO TMOKa3aHO, YTO KOJIWYECTBA
X AJ/TIX 1D, obpazyromuxcst de novo B ra30cOOpHHUKAX MPU PEaKIMU C y9acCTHEM TOHKHUX
MBUIEBBIX YacTHIl, cocTaBisieT Jmiib 10% ot obmero kommdectBa [IXJI/IIXAP, u uro
OCHOBHBIE Mepbl 1o mpegorBpamiennto oobpazoBanus [IXJ/IIX/D momkHBl OBITH
MPEANPUHSTH B OTHOIICHWH arjioMeparMoOHHOW ycTaHOBKMA. Kpome Toro, HapymieHus B
MEepPEeMEICHU 30HBI TOPCHHS, T.€. HECTAOWIBHBI peXuM paboThl, NPUBOAMT K OoJjee
BbicokuM omuccusaMm  [IXIJI/TIXA® (Nordsieck wu np., 2001). CrnenoBaTelbHO,
arJoMepaIoHHbIN MpoIiecc HEOOXOIMMO BECTH KaK MOXKHO OoJiee MOCIEeIOBATEIBHO B
OTHOIIIGHWU CKOPOCTH [BIKEHHUS MarepHalia, COCTaBa CJIOSl arjioMepara, €ro BBICOTHI,
NpUMEHEeHHs1 100aBOK, a Takke HEOOXOAMMO COON0OJaTh TEePMETHYHOCTh B CHCTEME
TpyOOIIPOBOIOB U JIEKTPODUILTPOB IS CBEACHHUS, TT0 BO3MOXHOCTH, K MUHIMYMY TTPUTOKA
BO3/lyXa, YTO CHU3UT 00pa30BaHNEe JUOKCUHOB U (PypaHOB.

B BenmukoOpuranuu mo 41 mpobe, B3ATOH Ha 4YeThlpeX 0OBEKTax, ObLIa MONydeHa CPeaHSs
Benmamnna B 1,0 ar M-TO/Hwm’. Oxnako Ha NPEANPUATHIX B APYTHX CTPaHax, y4aCTHHUIAX
EC, rae umeroTcs Takue e WIH OYeHb CXOJHBIC YCIOBUS, MOJO0OHBIC HU3KUE BEITHMYUHBI HE
Obumm  gocturHyThl. B I'epmanum u3MepeHuss OOBIYHO jgaBanu  2-3  HT M-T3/Hw’.
Coo0m1anoch, YTO Ha OAHOM MPENNPHUITUHA U3MEPEHHBIC BETMYMHBI HAXOJAUIUCH B JUAIa30HE
Mexay 5 u 6 ur M-TD/HM® (BREF, 2000c). B pe3ynbrate obcinenoBanus 94 eBpOMEHCKIX
($habpuk Mo ariomMepainuu Kele3HOW pyAbl ObLI cAeNaH BBIBOJ, YTO COJIEP)KaHUE XJIOpa B
CBIPbEBOI arjoMepaloHHON cMecH UMeeT 3HaUYUTEIbHOEe BO3/IEHCTBHE HAa YPOBEHb SMUCCHI
kak TIXJIJI/TIXA®D, tak u auokcunonofo0HbIx [1Xb. ABTOphI Takke MOJIYEPKUBAIOT, UYTO B
CeBepHoli Amepuke ariomeparoHHbie (aOpuku OOBIYHO TpeIHA3HAYCHBI JJISI BTOPUYHO
UCTIOJIb3YEMBbIX MaTepUaloB, a He A KelNe3HbIX pyA. B pesynbrare Takoro pasnuuus B
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CBIDBEBOM CMECH, COJIEp)KaHHME XJIOpa Ha CeBepoaMepUKaHCKUX (aOpukax BBIIIIE.
TpamunuoHHBIC arjoMeparioHHbie (aObpUKH, WCMOJIb3yeMbIC ISl MOJATOTOBKU JKEIE3HOM
pyABl K JTOMEHHOMY MPOIIECCY, XapaKTePU3YIOTCsS COJEPKaHHEM XJIOpa B CHIPHEBOM CMECH
00bIyHO HIKe 250 MI/KT, YTO COOTBETCTBYET Pa3yMHO JOCTHXKUMOMY MHUHUMATBHOMY
YPOBHIO C y9€TOM HCXOJIHOTO COJEPKAHUS XJIOpa B KEJIE3HOU pyie, OOBIYHO COCTABIISIFOIIECTO
ot 50 mo 100 mr/kr. Ilpu TakuX KOHIIEHTpANMIX XJIopa 0O0BEIUHEHHBIN MoKa3aTenab 1O mist
X J/TIX AP u [IXb (¢ yuetom BO3 TO® st 29 KOHreHepoB) MOKHO OXKHJIaTh Ha YPOBHE
mmwke 1,5 ur T/ Hv? (Fisher et al. 2004).

B TaGmnuue 22 npencraBieHbl TpH Kiacca GaKkTOPOB IMUCCHH.

Tabnuma 22: @akTopbl SMUCCUH [Tl PEATIPUATHHA 110 arJIOMepaIii )KeJIe3HOH Py Ikl

Knaccudukanus ®DakTopbl SMUCCHUH - MKT TD/T MPOU3BEIEHHOTO
arzoMmepara

Boznyx | Boga | Ilousa | IIpogykrsl | Octarok

1. Bricokas cTereHb UCIOIb30BaHus 20 HO HO HIT 0,003
OTXO/JIOB, BKJIIOUAsl MaTepUAIbI,
3arpsi3HEHHBIE MaclIaMu

2. HeGoupmioe HC0Ib30BaHKE OTXO0B, 5 HO HO HIIT 0,003
XOPOIIHUI KOHTPOJIh HA TMPEITPUITHN

3. BBICOKOTEXHOJIOTUYHOE CHIDKECHUE 0,3 HO HO HII 0,003
AMHUCCHI

Jnst ipeinpusATUi, UCHOIb3YIOIUX OOJIbIINE KOJINYECTBA OTXOA0B, COAEPKALIUX CMAa30uHO-
OXJIAXKJAIOIIUE Macila WIM JpyTue XJIOPUPOBAHHBIE 3arpsA3HUTENM, a TakXke Ipu
OTpaHMYEHHOM KOHTpOJIE TpoIecca, CIeayeT NPUMEHATh ¢akTopsl kiacca 1. Kiacc 2
IPUMEHUM I OPEANPHUATUN C XOPOIIMM KOHTPOJIEM Ipolecca FOPeHUs U MPEANpUATHIA,
MaJI0 HCIOJIB3YIOIIUX OTXOJABI, B YaCTHOCTH, CMa30uYHO-OXJIaxjaromue Macia. Dakropsl
SMHCCUM Kilacca 3 clelyeT MPUMEHATh Ul TeX MPEeINpUsATHH, Ha KOTOPBIX MPUHUMAIOTCA
BCECTOpOHHUE Mepbl A KonTposs TIXIJI/TIXD.

Arnomepannonnsie Gpadpuku, paboTaronye o KpaiiHe HU3KUM TEXHOJIOTUSIM, MOTYT J1aBaTh
Oompme SMuccud. Beskoe mnpeAmnpusTHe, Ha KOTOPOM OOHApYy»KeH CIa0blii KOHTPOIb
TOPEHHs] U OTPAaHMYEHHOE MPUMEHEHHE CUCTEM KOHTPOJS 3arpsi3HEHUs, CIEAyeT OTMEYaTh
KaK 00BEKT OyIyIInX HCCIeT0BaHM.

6.2.1.1 Illocmynnenue 6 8030yx

B psane ctpan ¢abpuku mo arjoMepanuu >KelIe3HbIX Py ObUIM MNPU3HAHBI Ba)KHEHUIITNM
ucrtounnkom nocrymienust [IXJI/IIX® B Bozayx. MakcumanbHble BRIOPOCHI OKUAAIOTCS
OT TNpEeANnpHUATUl, KOTOpble HE NPEANPHUHSIM KapAWHAIBHBIX IONBITOK IO CHHXEHUIO
amuccuit  [IXJJJ/TIX]ID, a Takke HCIONB3YIOT B MPOM3BOJACTBE arjioMepara MaTepual
OTXO/IOB, HAIlpUMEp, CMa30YHO-OXJIAKIAIOIIUE Macia, MbUIb U3 DJIEKTPOPHILTPOB M Jp.
dakTop AMHCCUH JUTS 3TOTO Kiacca mpoueccoB - 20 Mkr TD/T - mosryueH U3 IBYX peecTpOBBIX
MCCIICIOBAHMH C BeIMYMHOM 00OBema rasos 2000 Hwm® wHa TOHHY arjiomMepara u
KOoHIIeHTparueidn 10 Hr T3/HM (HMIP, 1995; SCEP, 1994). Cnemyer OTMETUTBH, YTO Ha
omHoM w3 ¢abpuk ['epmanum Obul ycraHoBieH ¢aktop smuccuu nodytu B 100 mxr TO/t
arjioMepara; COOTBETCTBYIOINE YMUCCUU U3 TPYObI cocTaBmin 43 HT TO/M’ (LUA, 1997).
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Jlyis mpeAnpusTHiL, MaJIO UCTIONB3YIONIMX OTXOJbI, IpUMEHsIeTcsl (pakTop aMuccHu Kiiacca 2 -
5 Mkr TO/T, 4TO OCHOBaHO Ha WCCJICJIOBAHUSAX, MPOBEACHHBIX B benbruu, IlIBeruw,
Hunepnannax u ['epmanun.

JIJ1s BBICOKOTEXHOJOTHYHBIX NPeaNpUuiTui, rae cieaunu 3a smuccusimu [IXIJ/TIX]ID, rae
ObUIM BHEJIPCHBI COBPEMEHHBIC TEXHOJIOTHH M YIIPABICHUE MPOIECCOM, CIEAYeT MPUMEHSTh
KJlacc dMuUccHii 3. BHepeHHbIEe YCOBEPIIEHCTBOBAHUSI MOTYT BKIIFOUATh MEPHI 10 CHUKCHHIO
MMOTOKOB Ta30B W MHOTOCTYICHUYATYI0 OYHCTKY C TNpUMEHEHHeM CKpyoOepoB. daktop
smuccun 0,3 Mxr TD/T ocHOBaH Ha CHIKEHHOM MOTOKe Ta3a 1500 Hv’/T KOHUEHTPaLHH -
0,2 ur T3/ Hv (Smit u ap., 1999; HMIP, 1995).

B psine cmydaeB Obun oOHapykeHbl Oonee Bbicokue koHmeHTparuu [IXIIJI/TIXD, uro,
BO3MOYHO, CBA3aHO C IPUMEHEHUEM XJIOPUPOBAHHBIX CMA304HO-OXJIAXKIAIOMINUX Macel. J[ns
JTAHHOTO city4vast TpebyeTcst HapaboTKa pe3yiIbTaToB U3MEPECHHUH.

Takxe crnemyeT OTMETHTb, YTO Tropsdyee MPOCEWBaHWE M JIpOOJIeHWE MOTYT J00aBUTH
jornonHuTenbHo 1 Mkr TO Ha TOHHY arjiomMepara, a SMHUCCHUU U3 CJIOS arjiomeparta, uaylue
MHMO JBIMOBOU TpyOBI, emie 2 MKr TO Ha ToHHY arnomepata (mannbie u3 ['epmanun) (LUA
1997).

6.2.1.2 I[locmynnenue 8 600y

[ToctymieHne B BOAY MOXET MNPOM30MTH B Cily4ae HPUMEHEHHUS B IPOIECCE MOKPOTro
cKkpy0Oepa, Korja o0pa3yroTcs CTOUHBIC BOABI. J{JIs1 3TOTO My TH MOCTYTUICHUSI HE MOXET OBITH
ycraHoBieHO (akropa smuccud. Cremyer ymoMuHaTh O JI0OOOM cOpoce KHIKUX CTOKOB,
Ba)XHBIMH (haKTOpaMu OyAyT JaHHBIE 00 X KOJMYECTBE U OUHCTKE.

6.2.1.3 Illocmynnenue 6 nougy

Kakoro-nmi6o moctyruieHust B mouBy He oxumgaercs. Cienyer ymoMHHATH O BCSKOM cOpoce
OCTaTKOB Ha 3eMJIIO.

6.2.1.4 Illocmynnenue 6 npooykmuol

[TponykToM, oOpasyromumcs B Tpolecce, SBISETCS arjioMepaT, KOTOpbIH MOCTyHmaeT B
nomennyto niedb. Beskue [TXJJI/TIXJI®, npucyTcTByronye B ariioMepare, MOCTYIST B
JIOMEHHYIO TIeYb U, 1O BCEH BEPOATHOCTH, OyIOyT YHUUTOXKEHbI. [loaTOMy mocTyruieHue B
MPOAYKT HE OLIEHUBAETCSI.

6.2.1.5 Illocmynnenue 6 ocmamku

OCHOBHBIM OCTaTKOM, KaK MpPEAIoiaraercs, OyaeT Mmblib, coOnpaeMasi IbUIeyJIaBIUBAIOIIIMU
ycTpoiictBamu. HekoTopoe ee KoJn4ecTBO MOXKET ObITh PEHUPKYJIUPOBAHO U BO3BPAIICHO B
mpoLecc, WIA OHa MOXeT ObITh yjAajJeHa M3 IMpolecca Kak oTxofsl. [laHHble u3
BemukoOputanuun o kommdectBe [IX/I/IIXID B mbUTM AIEKTPOCTATHYECKOTO (DHIBTpa
MPENNPUITHS 110 arjJoMepamuy MOoKa3bIBaloT AuamnazoH ot 29 go 90 ar M-TO/kr. Jlump manast
4acTh arJIOMepallMOHHON MbUIH yAalsercs (Harnpumep, B BenukoOpuranuu: 700 TOHH B roa
Mpu npou3BoAcTBe 15,1 MUIIMOHOB TOHH arfmomepara, T.e. okosio 0,05 Kr mbulM Ha TOHHY
arnmomepata). [lannabie usmepenuit u3 ['epmanun 1993/1994 romoB J0XKWIKCh B AUANIA30HE OT
196 no 488 ur M-TO/kr (EC, 1999). ®aktop amuccun B 0,003 mxr TO/T ocHOBaH Ha JaHHBIX,
MOJTyYEeHHBIX Ha npeanpusaTusx Benmukoopuranuu (Dyke u ap., 1997), n npeanonaraercs, 4To
€ro MOXXHO NPUMEHATh AJI1 OPYI'MX THUIOB IPOLIECCOB, €CIM HET MHBIX NaHHBIX. Crenyer
OTMETHTH, YTO ObLIa MpEeUIO’KeHa BEIWYMHA /0 2 Kr MbUiM Ha TOHHY ariomepara (BREF,
2000c).
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6.2.2 I1pon3BOICTBO KOKCA

Kokc monmyuatot u3 antpanura wim Oyporo yrisi KapOoHM3anuel (HarpeBaHueM B BaKyyMe).
B "kokcoBbIX medax" yroyib 3arpy’karoT B OOJbBIINE Kamephl, MOJIBEPTaOIIUEC BHEITHEMY
HarpeBy 4epe3 CTEHKH reuu a0 npubmusurensno 1000°C mpu orcyrerBuu Bozayxa. Kokc
BBITPY’KalOT U TymaT Boaoil. OCHOBHOE MpHUMEHEeHHe, M0 KpaiHeil Mepe, B MPOMBIIUIEHHO
Pa3BUTHIX CTPaHaX, KOKC HAXOIUT B YEPHOI METaJUTypruH.

Beiopocer  I[IXJJI/TIXI® mnpu mnpow3BOACTBE KOKCAa IMHPOKO HE HCCICIOBAINCE.
[IpencraBneHHsle (akTOPhl SMHUCCHM OCHOBAaHBI Ha JAHHBIX C OJIHOTO TIPEIIIPHUATHSA,
OCHAIICHHOTO KaMepOW JTOCKUTAHWS ¥ TBUICYJIOBUTEISIMHA NIl OYUCTKH 0Opa3yrommxcsl B
MpoIlecCce OTXOMASIINX ra3oB. Eciau ucmonb3yoTcs TEXHOIOTUH, 3HAYUTENBHO OTINYAIOIINECs
OT YIIOMSIHYTOM, SMHUCCUN MOTYT OBITh COBceM apyrumu. CiemyeT coobmaTh 00 HMeIonuxcs
TEXHOJIOTHYECKUX OTIHYUSIX.

He wumeercss nmaHHBIX AJi1 OLEHKHM BBIOPOCOB TMPW MPOU3ZBOJCTBE JIPEBECHOTO VTS U3
JIPEBECHHBI. JTOT MPOIlECC MOKHO BECTH HAa MHOTHUX MEJNKHX NPEANpPUSATHSIX, KOTOPHIE,
B3ATHIE BMECTE, MOTYT COCTaBUTh 3HA4YMUTEIbHOE IIPOM3BOACTBO. K coxalleHuIo, JaHHBIX
n3MepeHuil He umeercs. llepBoHaudanbHYIO OLEHKY 3MHUCCHUH MOYKHO CIENaTh, INPUMEHSA
(bakTOpbl AIMUCCHUH, MPEJCTABICHHBIE B JAHHOM pasfielie AJsl MPOCThIX MpennpusiTuil (kimacce

1).
B Tab6nuue 23 npeacraBieHs ABa Kiacca.

Tabmuna 23: @akTopbl SMUCCUU JIJIS TIPOU3BOJICTBA KOKCA

Knaccudukanus DaxkTOphI SMUCCHH - MKT TD/T IPOU3BEIEHHOTO
KOKca

Bosnyx | Boma | IlouBa | Ilpomykr | Octa

-TOK
1. be3 ouncTku razos 3 0,061 HII HO HO
2. KoHTponb 3arps3HeHus BO3ayxa C 0,3 0,06 HII HO HO
KaMepoi JJO’KUTaHUs/ TbLIeYIaBIH-
BaHUEM

1 -Ucnons3yiite pakxtop 0,006 Mxr TD/T B ciiyyae mpuMeHEHHSI OYUCTKH BOJIBI

Krnacc 1 cnegyer mpumeHsTs UIsl MPEANPHUATHIA, TA€ HE MCHOJIB3YIOTCS MBUICYJIOBUTENH, a
KJIacc 2 AJis IPeANpUATHH, OCHAIICHHBIX CHEHaTIbHBIM 000pyA0BaHUEM.

6.2.2.1 llocmynnenue 6 8030yx

BbIOpocsl B BO31yX MOTYT MPOUCXOAUTH MPHU 3arpy3Ke/BbITPYy3Ke YIVIA/KOKCa, a TaKkKe IpU
HarpeBaHuu. [lockoibKy rassl B TpyOy HeE BBIXOIAT, (PAKTOphl 3MHCCHU pPACCUUTATh
3aTPyAHUTENBHO, U, CIIEI0BATEIbHO, IPUCYTCTBYET 3JIEMEHT HEOIPEIeIEHHOCTH.

dakTopbl IMHCCUM Ui Kiacca | MPUMEHSIOT KaK OIGHKY BBIOPOCOB TPU OTCYTCTBHU
OYMCTKH Ta30B. DakTOpbl HSMHCCHU Kilacca 2 CIeAyeT NPUMEHSTh sl BBIOPOCOB
NpPEANPUSATHH, UCTIONB3YIOMINX KaMephl JOXKUTaHUs U 000pyAOBaHUE IJIS MbUICYIaBIMBAHUS
(Bremmer u ap., 1994). Dtot dakrop smuccuu npubnusutenbHo paBeH 0,23 mxr T/t
nepepaboTaHHOTO yTJIsl.
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6.2.2.2 llocmynnenue 6 800y

[Toctynienne B BOAY MPOUCXOAMT, €CIH COPAChIBAIOT CTOKH BOJ|, MCIIOJIB30BAHHBIX IS
OXJIKICHUS WM B MOKPBIX ckpyOOepax. [IpuBenenst aBa daxropa smuccun: 0,06 mxr TI/T
JUld HeouuuieHHbIX cTokoB U 0,006 mxr TO/r ans ouummeHHsix (mpexnmnoiaraercs 90%
3¢ (HEeKTUBHOCTH OYHCTKH).

6.2.2.3 llocmynnenue 6 nougy
[TocTyruieHHs B IOYBY HE OKUIAETCS.
6.2.2.4 I[locmynnenue 8 npooykmoi

[Mpenmnomaraercs, aro mooeie [IXJ/TIX/ID, npucyTcTByomue B KOKCe, MEPEHAyT B APYTHE
npoueccsl. JJaHHBIX I OLEHKH KOJIMYECTB, IPUCYTCTBYIOIUX B IPOAYKTE, HE NMEETCH.

6.2.2.5 llocmynnenue 6 ocmamxu

OcTatky MOTYT OBITH B BHJI€ WJIOB, OOPa30BaBIIMXCS MPH OYHCTKE CTOYHBIX BOJ, a TAKXKE B
Bujie Jr0boro cobupaemoro tBepaoro marepuana. annueix o IIXJ/IIX/IP B ocTarkax He
HAMEETCA.

6.2.3 IlpennpusTvid YEPHOU METAIITYPTrUH

UepHasi MeTaITyprust SIBIAETCS KpalHE MaTepHaJOEMKOHW OTpacibplo, B KadeCTBE CHIPbS
UCTIONB3YIOTCSl PYyJbl, OKATBHIIIN, METAJUIONIOM, yroiib, M3BECTh, M3BECTHSIK (B HEKOTOPBIX
cllyyasix Tspkenas HeTh M IJIACTMACChl), a TaKKe J0OaBKM M BCIOMOTAaTeJIbHbIE BEILECTBA.
Ora 0Tpacib TakXkKe ABISETCS YHEPTOeMKOM. bojee momoBHHBI ocTymaromero Mmarepuania (1o
Macce) MpeBpamaeTcs B OTXOAAIINE Ta3bl M TBEpAble MOOOYHBIE MPOIYKTH WA B OTXOJBI.
OCHOBHBIE DIMHCCHH TIPOUCXOIAT B BO3AYIIHYIO Cpeay, MPH 3TOM IO OOJBIIMHCTBY
3arpsi3HUTENEH B 00X BRIOpOcax MpeoOiagaroT BEIOPOCH arjJOMepaiMoOHHBIX MPEIIPUS THIA
(cm. Paznen 6.2.1).

B sTOM paszzmene paccMaTpUBAKOTCS BCE MPOLECCHI, MAYIIME TPH TPOU3BOJICTBE Keile3a U
cranu. Crainp B HaCcToAECE BpEMA IPOU3SBOAUTCA YCTBIPbMS crioco0aMu: KIaCCHYECKUM
JTIOMEHHBIM/KUCIIOPOTHO-KOHBEPTEPHBIM ~ CIIOCOOOM, HETIOCPEIICTBEHHOW BBIIIABKOW W3
METaJIJIoNoMa (3JIEKTPOAYTrOBasi 1Meyb), BOCCTAHOBUTEIHHON IJIABKOM U MPSIMBIM MOJTYYCHHEM
xeneza (BREF, 2000c). s ueneii HacTosmero PykoBoacTBa MOKHO BBIACIIUTh KaT€rOpPUH
o BUAAM IMOCTYHNAOMICro ChIPpbiA: TaK JOMCHHLIC TIICHHM HCIHOJB3YIOTCA TOJBKO OJIA
MMPOU3BOACTBA YyI'yHa, U ChIPbCM I HUX SBJIAIOTCA KCJIC3HBIC PYJAbl C arJIOMCPALlMOHHBIX
($habpuK WM MpeanpUsITHA 1O MPOU3BOJCTBY OKaThimiel. JloMeHHbIe Mmeyn He pabdoTalT Ha
MeTaiosoMe. MeTauloioM HMCHONB3YIOT B 3JIEKTPOMYTOBBIX —MeyaX, KHUCIOPOIHBIX
KOHBEpTepax, a TalkKe Ha JIMTEHHBIX 3aBOAAX, IJl€ MMEIOTCS BarpaHKU U pedpaKinoHHbIE
IICYH.

Fop;{qee IIMHKOBAHHUEC BKJIIFOYCHO B )laHHBIﬁ Pa3acii, HOCKOJIbKY 3TOT IMPOUECCC MPCAHA3SHAYCH
JJI 3allIATHI CTAJIM OT KOPPO3HHU.

Ha nureitHOM mpow3BOACTBE Ui IUIABJICHHS MeTaula OOBIYHO MPHUMEHSIOT TSTh THUIIOB
nedeii: BarpaHKH, 3JEKTPOJYTOBBIC ITEYH, WHAYKIMOHHBIE, pepaKIMOHHBIE W TUTEIbHEIE.
[Mocnemnue nBa TMA MeYe Yale UCIOIb3YIOTCS B IIBETHOW METAJUTYPIHH, @ TIO3TOMY B 3TOM
paszene, TOCBSIIEHHOM YEpPHOW METALUTyprud, He paccMaTrpuBaioTca. Ha HEKOTOphIxX
JUTEUHBIX MPEANPUITHIX padoTaloT HECKONIBbKO nieuert paznuyHbix TuoB (US-EPA, 1998b).

B mwmwxkecnenyronmx maparpadax MpUBEICHO OOIIee ONMHCAHWE PA3TUYHBIX TUIOB IEYeH H
IIPOLIECCOB.
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Ha meramnypruyeckoM MpOU3BOACTBE IJIaBHOW NPOM3BOJACTBEHHON YCTAHOBKOH SBISETCA
AOMEHHAasl Me4Yb, B KOTOPOH NPOUCXOOUT MEPBUYHOE BOCCTAHOBIIEHHE PYIbl M3 OKCHIOB
xKejesa J0 OKUAKOrO JKene3a, Tak Ha3biBaeMoro 4yyryHa. CoBpeMeHHBIE BBICOKO
MPOM3BOIUTEIbHBIE JOMEHHBIE Te4H TpeOyeT TpeNBapUTENbHOW  (QHU3HMUECKOW W
METAJTyprUYecKOi MOATOTOBKM 3arpykaeMoro Martepuaia (mmxTel). JByMs THUIamu
NPEANPUATHA TOATOTOBKM pPYABI SIBISIIOTCS  arJioMepanuoHHble (padpuku u  padpuku
OKOMKOBaHHA. ArjoMepar OOBIYHO MPOU3BOJAT Ha YYTYHOIUIABWJIBHBIX 3aBOJAX U3
MpeBapUTENHHO MOATOTOBJICHHBIX CMECEH TOHKO M3MENbYCHHOH PyAbl, OCTATKOB U JT00aBOK.
Jlo cux Hop JAOMEHHBIH MPOLECcC OCTaeTcss HauboJiee BaXKHBIM MIPOLIECCOM ISl IPOM3BOJCTBA
YyTyHa.

B nomenHylo meudb 3arpyxaroT pyay C BBICOKMM COJECpKaHHMEM OKHCIIOB JKeje3a, a TakKxkKe
KOKC W (UIIOChl, M3 4ero oOpa3yroTcsl paciuiaBIeHHOE JKeJe30, UUIAKW W JOMEHHBIA Ta3.
PacrnnaBienHoe xene3o (=4yryH) BKioudaeT okonio 4% yriepoja, cojepKaHue KOTOPOro B
CIy4yae BBIIJIAaBKU CTajdu CHWXKaT 10 1%. 3agadya HOMEHHOIO MPOLECCa - BOCCTAHOBHTH
TBEpJble OKHUCIBI JKele3a 10 JKUAKOro kenesa. JloMeHHas medyb MpeACTaBisieT coOoil
BBICOKYIO I€Yb OAlIEHHOTO THUIIA C BEPTUKAIbHOM IIAXTOW HaJ FOPHOM THUTEIbHOU (OPMBI.
JlomeHHasi meyb SBISIETCS 3aKPBITOM CHUCTEMOH, B KOTOPYIO IOCTOSIHHO CBEpPXY, dYepe3
3arpy304Ho€  yCTpPOWCTBO, MpPENSTCTBYIOLIEE BbIXOAY JOMEHHOIO Trasa, IOAAI0T
KeJe30coiepKale Marepuanbl (KyCKd JKeNe3HOW pyaAbl, arjioMepar W/WIA OKaThIIIN),
n00aBKH (IIUIAaKOOOpa30BaTENH, TAKHE KaK H3BECTHSIK) M BOCCTAHABIMBAIOIINE areHTHI (KOKC).
B nomenHoi neun xene3Hast pyia BOCCTAHABIMBAETCS 0 YyT'YHA ITyTeM pEakluH, B KOTOPOi
HWCTOYHUKOM SHEPTUU CIIy’)KaT KOKC (TOIy4daeMblii B KOKCOBOW I€YM — HMEHHO IO 3TOU
MpPUYMHE KOKCOBBIC TMEYM BKIIOYEHBI B JAHHBIA pa3fes MNPEANPHUSITHA MO MPOU3BOJACTBY
YEPHBIX M IIBETHBIX META/UIOB) W KHCIOpPOJ, a oOpasyrommiicsa okcup yriepoxa Il (CO)
SIBJIIETCS BOCCTaHOBUTeNeM. Korzma 3arpyeHo ChIpbe, HEMOCPEACTBEHHO HaJ TOPHOM
HAYMHAIOT MOJ JaBJIEHHEM IMOjAaBaTh BO3ayX ¢ Temmeparypoi 900-1350°C ("ropsiuee
Bo3nymHOe nyThe"). Topsiuee nayThe Ui (YHKUMOHMPOBAHMS  JOMEHHOH Iedu
obecrieunBaeTcsl JIOMEHHBIMH  BO3JyXOHarpeBaTelsiMH (MIM  «Kaymepamm»). Takue
BO3[lyXOHArpeBaTean SIBJIAIOTCS JONOJIHUTEIBHBIMU YCTAaHOBKaMH, HCIIOJIb3YEMBIMUA IS
HarpeBaHus BIyBaeMOro Bo3ayxa. Ha Kaxmyio TOMEHHYIO 1medb HeoOX0auMo 3-4 TOMEHHBIX
Bo3ayxoHarpesaress. JKUAKUM 4yryH W LUIAKM HAKaIUIMBalOTCA BHU3Y II€Yd, OTKyJa OHHU
CJIMBAIOTCS YePe3 ClIEHUAIbHbIE OTBEPCTHSI.

XoTs B CUCTEME HNPOMCXOIUT PELUPKYJALUsS OOJBIIOr0 KOJIWYECTBA OXJIAXJAroIled BOAbI,
MaJIOBEpOSATHO 00pa30oBaHUE OTKPHITHIX JKUAKUX CTOKOB; OCHOBHOW BBIXOJ TBEPIbIX
MaTepHajoB MPOUCXOAUT depe3 IuIaku. OTOpoCHbIe ra3bl YacTO OYHMIIAIOT C IMPUMEHEHUEM
CYXOro NbUICYJIOBUTENS LUKIOHHOIO THUIA AJS yAajleHus rpyOoro TBEpAOro marepuaiga U
JBYXCTYIEHYaTOro ckpyooepa BenTypu aiis yaaneHus TOHKUX YacTHUIL.

[IInaku, mocTymnaronye U3 JTOMEHHOW IeYd, TPaHyJIHUPYIOT, OKOMKOBBIBAIOT WU YIAISIOT B
[JIAKOBBIE sIMBL. [ paHYJIMpPOBAaHHBIH WM OKOMKOBAHHBIM IIUTAK OOBIYHO TPOJAIOT
KOMITAaHMSAM, 3aHMMAIOIIMMCSl TIPOM3BOJCTBOM IIEMEHTAa. Takke IIIaK U3 SIM MOXKET
UCIIONIb30BAThCSl B JOPOKHOM CTPOUTENbCTBE. JKHIKOE kKene30 U3 JOMEHHOH mnedd (4yryH)
TPAaHCIIOPTUPYIOT B KUCIOPOAHBIA KOHBEPTEP, B KOTOPOM COJEpXKaHHE yriepona
(mpubnu3urensHo 4%) cHUXKaeTcs 10 MeHee yeM 1%, 4yTo MPUBOJAUT K 0Opa30BaHUIO CTAJIH.
KoBmoBas necynb(ypusaiys 4yryHa W KOBIIOBas METAJUTypPIusi CTal MPUMEHSIOTCS, Kak
MpaBWIO, Ui TPOU3BOJACTBA cTain TpeOyemoro kadectBa. Ha BbIXonme W3 KHCIOPOIHOTO
KOHBEpTepa JKUAKAs CTAIb PA3JIMBACTCA B U3JIOKHHIIBI, WIIM POUCXOIUT HETMPEPHIBHOE JTUTHE
3aroToBOK. lIpomykThl pasznuBKH, Oynb TO CIHTKH, CISOBI, 3arOTOBKM WM OJIIOMBI, B
JanpHemeM o0pabaThIBAlOTCS Ha TMPOKATHBIX CTaHAX W JIMHUSX YUCTOBOW MPOKATKH JIJIS
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MOATOTOBKU MX K BBIIYCKY Ha PBHIHOK. Y[EJbHBIA BEeC ILIaKa 3aBUCUT, B OCHOBHOM, OT
MCTIOJIb3YEMOT0O ChIpbs, HO HaxoauTcs B npenenax 210-310 Kr/T mpon3BeAeHHOTO YyTryHa.

Kucaopoanplii koHBepTep cTan NONyJspHBIM B 1950-e roapl ¢ MOsABIEHHEM BO3MOKHOCTH
HSKOHOMMYECKH BBIFOJJHO B IPOMBILIUIEHHOM MaciuTabe 3aMeHUTbh BO31yX KHCIOPOAOM.
Bcerna nocne koHBepTepa MCMOIB3YIOT KOBIIOBYIO M€Yb M MEMIAJKY C aprOHOM WM Kakoe-
HUOYb Ipyroe YCTPOWCTBO JUIsi BTOPUYHOM NepepadOTKH, MOCKOJIbKY KOHBEPTEpHAs CTallb
HE MOXKET HEMOCPEICTBEHHO HANpaBIATHCS HAa OTIMBKY, TaK KaK OHA COAEPIKUT CIIHIIKOM
mHoro kuciopoma (BSE, 2002). Kpome Toro, Obputa pa3paboTaHa TEXHOJOTHS
BOJIOOXJIAKAaeMOM (ypMBI ISl TOJIa4u KHCIopoaa B KoHBepTep. C TeX Mmop KUCIOPOMHBIH
KOHBEpTEP U JIEKTPOIYTOBBIE IEYH 3aMEHUIIN 9acTO MeHee d(P(PEKTHBHBIC CTAICIUIAaBUIIbHBIC
MPOLIECCHI, CYIIECTBOBABIIME B TO BpeMs, Takue Kak mIporecc Tomaca W MapTEeHOBCKHIA
(OTKpBITBI MOAOBBI mpomecc, wunu mpouecc beccemepa, Cumenc-Maprena). Llens
KHCIIOPOJIHOTO criocoba - cxkeub (T.e. OKMCIINTB) HeKenaTeldbHble MPUMECH, UMEIOIIHeCs B
MeTaJJIocoiepKaiieM Cchipbe. KHCIOpoAaHbIi KOHBEpTep - anmapaT MepUOAUYECKOTrO
nevictBus. TIonHBIM MK cOCTOMT M3 clieAyloluX ¢a3: 3arpy3ka METaJuIoIoMa M SKHUIKOTO
qyryHa, KHCIOPOAHOE AyThe, OTOOp Mpod M perucTpanus TemiepaTyp U pasnuBka. Ha
COBpEeMEHHOM cTrajienuTeiiHoM npeanpustuu 3a 30-40-MuHyTHBIA UUKI mpousBogutcs 300
TOHH CTaJIH.

Ha onurteiinoM mnpousBoJicTBE OOBIYHO B KauecTBE TNEPBUYHOTO HCTOYHUKA MeTalia
UCTONB3YIOT METAJUIOJIOM; KOI/la €ro HEeT, MOTYT HCIIOJIb30BaThCsl CTaJIbHbIE 3arOTOBKH.
®mrocsl - 4acTo XJop WM (TOpcoAepKallue CONM - JOOABIAIOT B IIMXTY WIM B JKUAKUN
MeTaul Juid yjaaieHus npumeceid. Kucrnoponuslii KoHBepTep, Kak MpaBUio, paboTaeT Mpu
20%-#1 3arpy3ke MeTa/IoJoMOM (B TO BpeMs Kak JJIEKTPOAYroBas Ieub MOXKET
¢byHKIMOHMPOBaATH Ha MeTaioaome Ha 100%).

Barpanka, B OCHOBHOM, HCIOJNB3YETCS JIS BBIIUIABKH CEPOro, KOBKOTO MIIHU TUIACTHYHOTO
gyryHa. [Iporecc uaer HenmpepbIBHO, KOKC U ChIpbE MONEPEMEHHO 3arpyKatoT yepe3 00KoBoe
OTBEpCTHE, MPOMCXOJUT TOPEHHE KOKca U IUIaBJeHHEe MeTajula. J[pIMOBBIE Tra3bl OOBIYHO
MIPOXOJAT Yepe3 NOCKHUraTeIbHbIC KaMephl, a 3aTeM OUYHILAIOTCS MPH MOMOIIU cKpyooepos. B
BarpaHkax ¢ MOJOTPETHIM JIyTheM HCIOJB3YIOT NpeaBapuTenbHo Harpersiii (500-600°C)
BO31yX, a B BarpaHkax Oe3 MojxorpeBa AyThsl IPEIBAPUTEIFHOIO HarpeBa BO3/AyXa He
npoucxoaut. Jawueie mo I[IXJI/TIXAD wumerorcs s TOpeANpUATUHN, OCHANICHHBIX
TKaHEBBIMHU (QIIIBTPAMH.

DJIEKTPOAYroBble e HUCIOIb3YIOT /Ui MPSIMOM IJIaBKH JKeJIe30CoAepKaliX MaTepHaos,
TaKuX KaK METaJUIoNIOM, JIUTEHHBIH UYyTyH WM CTallb. DIEKTPOJIYroBbIE IMEYH HMEIOT TO
MPEUMYIIECTBO, YTO HE TPeOyIOT YUCTOTHI MOCTymaromed craaun. OCHOBHBIM CHIPhEM JUIS
JIEKTPOAYTOBBIX I€4el CIY>KUT METaJUIONOM, KOTOPBIH MOXKET COCTOSTh M3 OTXOJOB
CTAJICIMTEHHOT0  TPOM3BOJICTBA, OOpPE3KOB  METaIo00padaThIBAIOIIUX  TPOU3BOJICTB
(Hampumep, TMPOU3BOJCTBA TPAHCIIOPTHBIX CPEJICTB) M OBITOBOTO MeTajuiolioMa (Hampumep,
OTCIYXXUBIIMX CBOH Cpok wu3zaenuii). Bce Oonbimee pacnpocTpaHeHHE —IMOTydaeT
WCTIONIb30BAaHNE B KAdeCTBE CHIPbs JKelie3a, MOJIYYeHHOTO MPSMbIM BOCCTaHOBICHHEM. B
AIIEKTPOMETALUTYPTUIECKOM TIPOIIECCE TEIIoBask SHEPrusi oOpa3yercs He TPU CKUTAHUH
KHCJIOPO/ia, a U3 DJEKTPOIHEPTHH DIICKTPUUSCKUX, WHAYKIIMOHHBIX WIH TUIA3MEHHBIX Teueil.
Taxke Kak ¥ B KUCIOPOJHOM KOHBEpTEpe, IUIAK 00pa3yeTcsl U3 U3BECTH, MPUMEHSIOMIECHCS
JUIA  YAAJNCHHUsS W3 CTald HEXKelaTelbHbIX Tnpumecedl. [lpeaBapurenbHOe HarpeBaHUe
METAJUIOJIOMa  MOKET  TNPUBECTH K  TOBBIIIGHHBIM  OMHCCHSIM  apOMAaTHYECKUX
raJIoOreHCoIepKalMX OPraHMYeCKUX COEIUHEHUH, TaKUX KaK MOJIMXJIOPHUPOBAHHBIE TUOEH30-
n-guokcuHbl U aubenzodypansl  (IIXJ/IIXD), xmopOeH30IbI, MONUXJIOPUPOBAHHEIE
oudennner ([1XB), a Takke momuuukiuveckue apomaruyeckue yrieBogopoasl (I[IAY) u
JpyTHe MPOAYKTHI HETIOJHOTO CTOPAaHHUs JIOMA, 3arpSA3HEHHOI0 KPAaCUTEISIMU, IJIaCTMAcCaMH,
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CMa3KaMH WM JPYTMMH OpPTraHWYEeCKMMH COCIUHEHHSMH. B  MOmoOHBIX  ciydasx
obHapyxennble smuccun [IXJII/TIX]I® O6bmu no 5-t pas Beime (LAIL 1997). MomHocTh
3JIEKTPOLYTOBOM MeUr COCTABIISAET, Kak mpaBuiio, oT 60 1o 80 ToHH (auana3oH 25-400 ToHH),
a TEepHOJ MEXAy IMyCKaMH COCTAaBISET OT 35 MHUHYT 10 2 4acoB. DJEKTPOAYTOBBIC IMEUN
paboTaroT ¢ MapTUSMU CBHIPhs. 3arpyaeMblid MaTepra TIABUTCS TPH TEMIIEpaTypax MExIy
1600 u 1670°C (BSE, 2002). IIporcXoauT BBEIOPOC Ta3000pa3sHbIX 3arpA3HUTENEN, KOTOPhIE
MOTYT TIIOCTYNaTh B CHCTeMy TpyOorpoBomoB. Kpome TOro, BO3MOKHBI 3MHCCHHU BHE
JIBIMOBBIX TPYO, KOTOPBIE MOTYT COCTaBUTh 3HAYUTEIBHYIO YaCTh CYMMapHBIX SMHUCCHH.

PorauuoHnble Gapa0aHHbIe MeYM - aNmaparsl MEPHOANYECKOro AeicTBUSA. OOBIYHO IS
HarpeBa OapabaHa W 3arpy’kaeMoro MaTepuaia HCIOIb3yI0T KaMephl CropaHus, paboTaromIie
Ha Ma3yTe. J[bIMOBBIE Ta3bl, KaK MPABUIIO, OYMIIAIOT C IIOMOIIBI0 TKAHEBOTO (QIIIBTPA.

NHayKkuuoHHBIEe MeYd WCIOJB3YIOTCS Ui IJIaBKU YEPHBIX M LBETHBIX MeTajuloB. Mmeercs
HECKOJIbKO THIIOB HMHIYKIHOHHBIX I€4Yei, HO BO BCEX HUX B pe3yJIbTaTe MPOXOXKIACHUS
3JIEKTPUYECKOr0 TOKA Yepe3 KaTyIIKH CO3AAETCS CHIIBHOE MarHATHOE TI0JIE, YTO NPUBOIUT K
00pa30BaHMIO PA30TPEBAOIINX TOKOB, MPOXOMSIINX Yepe3 TOJNILY METaJUIOCOACPIKAIIEeTo
3arpyXeHHOro marepuaia. MWHAYKIMOHHBIE TMe€4d TpeOYIT MeHee 3arpsA3HEHHOro
METaJUI0JIOMa, HEXKENH 3JIEKTPOAYTOBBIE ITeYH. J[BIMOBEIE Tra3bl MOKHO OYMINATH C TOMOIIBIO
TKaHEBBIX (PUIBTPOB.

Crnenyer OTMETUTb, YTO TBUIb M3 (PUIBTPOB M IIJAK CTAJICIUTEHHOTO MPOHM3BOJCTBA YaCTO
MIOABEPTalOT PELUUPKYJISILUHN, HANPABIASA B CTAJICIUTEHHBIA ITPOLECC, HA arjIOMEPALMOHHBIE
¢abpuky WM B TMPOU3BOJICTBO IIBETHBIX METAJUIOB, IMOCKOJBKY YacTO OHH COJepiKaT
pereHepupyemMsble IBETHBIE METaJIbI.

[Teun MOBTOPHOTO HArpeBa, SBJISIOUIMECS COCTABHOM YacThIO MPOU3BOJICTBA MIEPBUYHOTO WU
BTOPUYHOTO JKeJle3a M CTajHd, MOTYT UMETh 3HAa4Y€HHE Ha HAIMOHAIILHOM YPOBHE, TaK Kak
MOTYT BBI3BIBaTh JIOKANbHBINA 3¢ ¢dekT. B HacTosmee Bpems He HaijeHo wHopMamuu 00
smuccusx [TXJJY/TIXAD.

B mnpouecce ropsdero IMHKOBaHHS YHUCTOE U CBOOOAHOE OT OKCHAOB JKEJIe30 WM CTallb
MOTPY’KAOT B PAaCIIaBICHHBIN IUHK JJIS CO3/aHMs IIMHKOBOTO MOKPHITHA. [Ipu 3TOM IMHK
o0pa3yeT MeTaNIMYeCKYI0 CBSI3b C MOBEPXHOCTBIO JKEe3a/CTalld, TaKUM 00pa3oM 3aluiias
3Ty moBepxHocTh oT koppo3uu (Fabrellas er al. 2003). Kpuruueckoit ¢azoit ropsuero
UHKOBAaHUS C TOYKH 3peHus oOpaszoBanus u BbeiOpocoB [IXJ/I/IIX/I®D sBusercs
MOTPY’KEHUE YHCTOTO JKeNe3a/CTajl B LWHKOBYIO BAaHHY; A3TOT IIPOLECC MPOTEKAET IpH
temneparype okoj0 450 °C. Ilepes mpoIeCCOM TalbBaHU3ALUK 00BIYHO IPOU3BOIAT OUUCTKY
WM TIOATOTOBKY MOBEPXHOCTH. Ha 3Tare OYMCTKH C MOBEPXHOCTH KeJie3a ynasieTcs rpssb,
KHp, pKaBUMHA, OKajIrHA U 1p. OOBIYHO 00€3)KUpUBAHHUE POU3BOAUTCS MYTEM TOTPYKEHHS
JKeJe3a/CTaay B IEIOYHON MM KUCIOTHBIA 00e3)KUPHUBAIOIINIA PACTBOP, MOCIIE Yero MeTalll
MPOMBIBAETCA U JAJIee MOTrPY>KaeTCsl B COJSHYIO KHCIOTY MPH TeMIIepaType OKPY>KaloIero
BO3[yXa AJIs yHajeHWs OKaJMHbI M paBuMHBI. [locie MpPOMBIBKM METalll MOJBEpraeTcs
npoueaype ¢ocosanus 30% HUHK-aMMOHMI XJIOPHUIOM NPH TeMIeparype okoio 65-80 °C.
YucToe Keye30/cTalb aajee MorpyKaercs B paciuiasieHubii nuak (450 °C), oObluHO Ha 4-5
MuHYT. IlocT-rampBaHM3allMOHHBIE MPOLEAYPbl BKJIIOYAIOT OXJAaXJAEHHE B BOJAE WIH
BO3/YIIHOE OXJIaXICHHE.

Oo6pazoanue [IXJIJI/TIX]I® B mporecce TOPSAYETO IIMHKOBAHUS MOXKET OOBSCHATHCS
CIICAYIOIIAM: JKUD, TPA3b, aI€3MBHI SBISIOTCS MCTOYHHKOM YTIIEPOJa, YaCTHIIBI, METAJLIbI
WIA HMX COJHM CIIy’)KaT KaTalu3aTOpaMH, IOMOJHHUTENBHBIA XJIOp IOMagacT B MpOIecC ¢
dmrocom  (Cl,Zn-CINH,), a temneparypa oxono 450 °C  wHaxoauTcs B Ipeaenax
TemreparypHoro okna obpazoBanmst [IX/JI/IIX/ID (Fabrellas et al. 2003). Eme B
Espornetickom peectpe amuccuii 1997 roga (LUA 1997) npouiecc ropsigero MUHKOBaHHS ObLT
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KOJINYECTBEHHO OLICHEH B HAaLlMOHANbHBIX peecTpax ['epmanuu u IlBeinapuu, a nozaHee —

Taxoke u B Peectpe smuccnii [{lanuu (Hansen 2001).

B wuranpsackom uccnegoannu (ENEA/AIB/MATT 2003) O6putn 0OHApYKE€HBI HECKOJIBKO
0osee BbIcOKHE (DaKTOPBI SMUCCUH B BO3[yX M B OCTAaTKH, HO OTH JaHHbIE ObLTW B Mpeaenax
TOTO K€ MOpPSAKA BEIUYMHBI, Hanpumep, DaKTOp DMUCCUUggsnyx 4,8 T TO/T XKC (xuaxoit
cranu) uis kinacca 2 (Bmecro 3 T TO/T XKC) u 0,26 r TO/1 KC (B™mecto 0,1 r TO/T XKC) ans
knacca 3. DakTopel DMHUCCHH crarox cOCTaBWM 24 T TI/T XKC m 4,1t TO/r XKC s
KJ1accoB 2 ¥ 3, coorBeTcTBEeHHO (BMecTo 15 u 1,5 1 TO/1 XKC kak npuBoautcs B Tabmure 24).

boun p33pa6OTaHbI CJIcayromue KiacChbl q)aKTOpOB OMHCCHH, KOTOpbIC IPHUBCACHLI B

Tabnune 24.

Tabnuna 24: @akTopbl SMUCCUU JIS1 YEPHON METAJUTYPIrUU U JIUTEHHOTO IPOU3BOACTBA

Knaccudukarus

DaKkTOpBI SMUCCHUH - MKT TO/T XUAKON CTAIN

Boznyx

Bona

ITouBa

IIponykt

OcraTtok

IIpon3BoACTBO YyIryHa M CTAJIH

1. 3arpsi3HeHHBIN (CMa304HO-
OXJIQXKTAIOIIMMH MacllaMu U JpyTUMU
3arpsA3HUTENSIMH) METAJIONOM,
npeBapuTeIbHOE HarpeBaHKe JoMa,
OTPaHUYECHHBIN KOHTPOJIb

10

HO

HII

HII

15

2. He3zarps3HeHHbIN
METaJJIOJIOM/YUCTOE Kele30,
JIOC’)KUTATENh ¥ TKAHEBBIN QUILTP

HO

HII

HII

15

3. HezarpssHeHHbIH
METAJIOIOM/YHCTOE XKETE30,
3JICKTPOIYTOBBIC MTEYH, JAFOIINC
Hu3kue BeIOpock! [TXJI/TIX 1D,
KHCJIOPOJIHBIC KOHBEPTEPHI

0,1

HO

HII

HII

1,5

3. JloMeHHBIC TICYH C CHCTEMOM
KOHTPOJIS 3arpsI3HEHUS BO3/TyXa

0,01

HO

HO

HO

HO

JluTeiiHOe MPOU3BOACTBO

1. Barpanku 6e3 mojiorpeBa Iy Tbs UITH
pOTaIMOHHEIE MTeYn 0e3 OYUCTKH T'a30B

10

HII

HII

HII

HO

2. Poranmonnsie 6apabaHHbIC TTEYH -
TKaHEBBIN QUIIBTP

4,3

HII

HII

HII

0,2

3. Barpanku 6e3 nozorpesa ayThsl -
TKaHEBBIN (QUIBTP

HII

HII

HII

4. BarpaHku ¢ olorpeBoM AyThs WIH
WHAYKOUOHHBIC IICYH - TKaHEBBIA
bwIbTp (JIUTEHOE IPOU3BOJCTBO)

0,03

HII

HII

HII

0,5

3330}11:1 ropsiero iMHKOBaHUA

dakTopsbl 3MUCCHH - MKT TI/T
raJlbBaHM3HMPOBAHHOIO KeJie3a/ CTaJIN
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1. Ilpeanpusrtus 6e3 cucTeM KOHTPOJIS 0,06 HII HII HII HO
3arpsi3HEHUs BO3AyXa
2. [penmpusitust 6e3 sTana 0,05 HII HII HII 2000

00e3KUpHUBaHUS, C XOPOIIUMHU
CHCTEeMaMH KOHTPOJIS 3arpsi3HEHUS
BO3/yXa (pyKaBHbIE (GUIBTPHI)

[IpennpusTus c 3TanoM 0,02 HII HII HII 1000
00e3KUPHUBAHUS, C XOPOIIUMHU
crucTeMaMM KOHTPOJISL 3arps3HEHUs
BO3/yXa (pyKaBHBIC QUIBTPHI)

6.2.3.1 llocmynnenue 6 8030yx

MNXAJ/TIXAD Oyayt moctynaTh ¢ ra3000pa3HbIME BeIOpocamu Tiedeld. CII0KHO 3ajepKaTh
BCce rasbl, OOpasyloliyecs B Mpolecce, a 3HauuTednbHas no0is razoB u IIXJJTIXID B
SMUCCHSIX, UAYUINX BHE JBIMOBBIX TpyO, Oojiee BeposiTHa, yeM B AbiMe U3 TpyO. [lomarator,
YTO SMHUCCHU CYIIECTBEHHO BO3PACTAIOT BCIIEACTBHE IUIOXOI0 KAa4ecTBa 3arpy’kaeMoro Jioma,
0COOCHHO KOTJa 3arpyXaroTcsi OTXOAbl MeTaI000paboTKH, 3arpsi3HEHHBIE CMa304HO-
oxXJaxjarommMu Maciamu. [IpenBapuTenbHOe HarpeBaHWe METAJIONOMa B IIEJISX
YBEIUYEHUS] SHEPTETUIECKOTO KIIJI, MOKET TaKKe MPUBECTH K YBEIWYCHHUIO SMUCCUH; OBLIH
3aperHCTPUpPOBaHEl KoHueHTpamun 10 9,2 ur TO/HM® (Fepmanms, LAIL, 1997). B Espore
m3mepenus [IXJJ/TIXA® nanu dpaktops! smuccun B auanazone 0,07-9 mxr M-TO Ha TOHHY
KUJKOW CTalW, Ha OCHOBAaHHMH C€BPOMCHCKUX JAHHBIX OBUI HCIIOJIb30BaH IEPEBOTHOM
koo Punment 940 kr yyryHa/T KHUIKOH cTanm.

OO0beMbl TBIMOBBIX Ta30B pereHepaTopoB BapbupytoT ot 100000 mo 600000 Hwm’/uac Ha
JIOMEHHYI0 IIe4b. PaKTOpbl SIMUCCUM, ONPEACICHHBIE B PE3YJIbTaTe U3MEPEHUI, IPOBEIEHHBIX
B 4eThIpex cTpaHax-ydactHUIax EC, cocraBunm ot mernee yem 0,001 mo 0,004 mxr M-TO/T
xuakol cranu. B PykoBojcTBe ¢akTophl SMUCCHM Kiacca 4 clelyeT NPUMEHSTH IS
JIOMEHHBIX ME€YeH ¢ XOPOIIMMH CUCTEMAaMU KOHTPOJIA 3arpsiI3HEHHsI BO3LyXa.

B xuciopoaHbIx KOHBepTepax NMpH KHUCIOPOAHOM AYyThE BBIIENSAIOTCS KOHBEPTEPHBIE Ta3bl,
comepxkamme HebOonbmme kommuecTBa [IXIIJI/IIX®. CranennaBuwibHbIE TPEANPUATHS
EBpormbl, Hcnonp3ytomue KUCIOpOAHbIe KOHBEPTEPHI, B LEJIOM, XapaKTepU3yITCd HU3KUMHU
3HAYEHUSAMH (DAKTOPOB HSMHCCHH, HEMHOTro OONBIIMMH, YeM JOMEHHblE Neun (Kak
MOKa3bIBAIOT U3MEPEHHUs, C BepXHUM mpezenoM - 0,06 mxr M-TO/T sxuakoit cranm).

JlanHble W3MepeHui sl AIEKTPOAYTOBBIX Tieued, B OONBIIMHCTBE CBOEM, OTHOCATCA K
MPEANPUITHSIM, HCIOJIB3YIONUM OTHOCHTEIBHO HE3arpsA3HEHHBI METAUIONOM W YHCTOE
JKEeJe30, a TaKXKe HCIIOJIb3YIOIUM JIJIsl OYMCTKH Ta30B JIOCKUTATEIbHBIE KAMEPHl M TKaHEBhIC
¢bunbTpel. DakToOphl ASMUCCHY, TIONyUYeHHbIE ¢ npeanpusatuii [lIBenun, ['epmanum u Jlanum,
Haxoawmmch B jguanazoHe ot 0,07 mo 9 mxr M-TJ/t xwuumkolt cramu. B pykoBojcTse
MpUMEHEH ¢akTop sMuccuu 3 MKT TO/T xuakoi cramu (Bremmer u np., 1994; SCEP, 1994;
Charles Napier, 1998).

ONEeKTPOAYroBble IMe€YH, TAE HCHOIb3YETCsl 3arps3HEHHBIH METaUIoNoM, COZAEp Kalui
CMa304YHO-OXJKIAIONIMEe Macjla MM IUIaCTMAcChl, a TaKXke HpPEANpHITHs, MPOBOJASAIINE
IpeBapUTEeIbHOE HAarpeBaHWe METAJIoJIOMa U OCYLIECTBISIOIME CIa0blii KOHTPOJb, KaK
MOKa3bIBAIOT JaHHbIe U3 ['epMannn, uMeroT Oonee Bbicokue koHeHTparuu [TXJI/TIX/D B
aeiMoBbIX ra3ax (SCEP, 1994). B momgoOHbIX citydasx npumensercs ¢paktop smuccun 10 MKr
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TO/T xuakoil cramm (BHIOPOCHI MEHEE TEXHOJOTMYHBIX MPEANPUATHI MOTYT OBITh eIle
OoJbIiIe).

IIpy TmIaTENBHOM KOHTPOJE HCIOJIB3YEMOIO MeTauloyioMa (MCKIK4Yas CMa304HO-
OXJIQXKJIAIOIIMe Macja U CUIIbHO3ArPsI3HEHHBIH JIOM), a TakKe MpH IpUMeHeHNnH 3(pdeKTuBHON
OYHMCTKH, BTOPUYHOIO COKUT'AHUS M TKAaHEBBIX (MIBTPOB (MHOTJA B COYETAaHUM C OBICTPHIM
TYIIEHWEM BOJIOW) MOXHO JOCTHUTHYTH dMHccuii MeHee 0,1 Hr TO/Hwm. Jlns otux
npeanpusaTuid cneayer npumeHats ¢aktop smuccuu 0,1 mxr TO/r (kmacc 3). Takue xe
HU3KHE KOHIEHTpAanuu ObLTH OOHApy)KEHBI B JBIMOBBIX ra3ax KHCIOPOIHBIX KOHBEPTEPOB,
Hampumep, MeAauanHas KoHueHtpauus 0,028 Hr M-TO/Hm’ (LAIL, 1997). na momoOHBIX
MPEANPUITHIA CIelyeT MPUMEHATh Kiacc 3.

Jlns nuTedHOro NPOM3BOACTBA JaHHBIX MPaKTU4YecKH He wumeercs. lccriemoBaHus B
I'epmanun (SCEP, 1994) nokasanu, 4TO BarpaHKd C MOJOTPEBOM AYThsl U MHIYKIHMOHHBIC
M€Y, OCHAIICHHbIE TKAaHEBBIMU (DMIIBTPAMH, JAIOT HEOOJBIINE IMUCCUH B BO3IYX; CIEHAYET
npuMeHsTh ¢akrop smuccuu 0,03 mxr TO/T npoxyxTa.

Jlnst BarpaHok Oe3 mojorpeBa IyThst ObUIM OTMEUYEHBI 0Ojiee BBICOKHE SMHUCCHUH, U IS
MPEINPUSITHNA, UCTIONB3YIOIIUX TKaHEeBbIe (GUIBTPLL, puMeHseTcst paktop 1 Mkr TO/T.

OrpaHndeHHbIE HCCIENOBAHUSA, IPOBEICHHBIE [UI1 DPOTALMOHHBIX OapabaHHBIX Ieueil,
[IOKA3aJy MOBBIIIEHHBIE YPOBHHU, U Ul NPEANPUATHH, UCIOIb3YIOIUX TKAHEBbIE (UIBTPHI
JUIS OYUCTKHU ra3a, npuMeHeH ¢axtop 4,3 Mxr TO/T.

Tam, rae uCHONB3YIOTCS BarpaHku Oe3 mmojorpeBa IyThs win OapabaHHble meun 0e3
MPUMEHEHNUS TKaHEBBIX (PHIBTPOB MIIM aHAIOTUYHOTO 110 3¢ hekTHBHOCTH 000PYAOBAHUS IS
OYHCTKH Ta30B, CJIEIyeT BIOMpaTh Oosee BICOKHA (hakTop smuccuu - 10 Mxr TO/T.

Crnenyer ykasplBaTh Cly4yad, KOTZa MCIOJB3YETCS MEHEee KaueCTBCHHBIM JIOM (BBICOKHIA
YPOBEHb 3arps3HEHHOCTH ), WM BBISBIISIOTCS NIEUU C HU3KUM YPOBHEM KOHTPOJIS, C OUYMCTKOM
ra3oB, OTVIMYHOM OT A(PPEKTUBHBIX TKAHEBBIX (PHIIBTPOB.

Jlyis 3aBOJIOB TOpSYETO ITMHKOBAHMS, KaK M JJIsl JIIOOBIX JPYTUX TEPMUYECKHX MPOU3BOJICTB,
HaJIMYUE WM OTCYTCTBHE OOOPYJIOBaHMS MO OYMCTKE JBIMOBBIX T'a30B SIBISICTCS (HaKTOpOM,
onpeaensitonuM 00vembl dmuccuit [IXJI/IIX/I® B Bo3ayx. Ha HekoTOphIX 3aBojax HET
000pyIOBaHUS 1O OYUCTKE JBIMOBBIX T'a30B, HA JIPYTUX YCTAaHOBIEHBI pyKaBHBbIC QUILTPHI. B
l'epManuy B JBIMOBBIX Ta3aX 4YeTHIPEX MNPEANPUATHN ObUIM 3aMEpeHbl KOHIICHTPAIMH
NXAJ/MTXAD mexmy 0,007 u 0, 132 ar M-TO/Hwm3®. B peectpe anum i1 OICHKH
HAITUOHATLHBIX BEIOPOCOB OBIITM UCIOIL30BaHBI JaHHBIC M3 ['epmanuu 1 okaszatesb B 33000
Hwm3 1pIMOBBIX Ta30B, BBIMMYCKaEMbIX HAa TOHHY TaJIbBAHW3HPOBAHHOTO JKeJIe3a/CTallu.

B mposenennom B Mcnanuu uccienoBanuu (Fabrellas ef al. 2003) oGciienoBanuch 3aBoJIbI
ropsuero MMHKOBaHYS, OCHAIIICHHbBIE pyKaBHbIMH (uibTpamu. Konnenrpanuu — 0,003-0,014
Hr M-TO/ Hm® - ObTM 3HAUMTENBHO HIKE, YeM JaHHbIE, nonydeHHble B ['epmannu (LUA
1997). DTu nanHble, BhIpaXXeHHBIE B (haKTOpax dMHUCCHU, IpeacTaBieHbl B Tabmune 24. Tem
HE MeHee, (PaKTOpPBl SMUCCHM B BO3IyX B 3THX JBYX HCCIEIOBAHMUAX OBUIM IOCTATOYHO
ONMM3KU: B HCHIAHCKOM HccaenoBanuu = 41-61 ar M-TO/T ranpBaHn3upOBaHHON cTanu u 7-27
Hr M-TD/T ranbBaHU3UPOBAHHON CTaJM JJIS 3aBOJIOB 0€3 Mpoleayp OOC3KUPUBAHHUS U C
TaKUMH TIPOLIEAYPaMHU, COOTBETCTBEHHO; a MO JAaHHBIM HCCIICJOBAaHUS B TEPMaHUM TTOTyYEH
¢axTop smuccuu B Bo3ayx B 61 Hr M-TD/T raisBaHU3MPOBAHHON CTAIIH.

6.2.3.2. [locmynnenue 6 800y

[TocTynnenue B BOLY MOXKET MPOHM30MTH B Cilydyae NMPUMEHEHHS MOKpBIX CKPyOOEepoB HIIH
TYUIMJIBHBIX YCTaHOBOK. /115 onpezeneHust 3Ha4eHus pakTopa SMUCCUH JaHHBIX HE UMEETCS.
Cnyuau cOpoca CTOKOB ClIelyeT 0TMe4aTh, a MHPOPMAIIHIO O HUX COOOIATh.
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6.2.3.3 [locmynnenue 8 nougy

HOCTYHJ'ICHI/ISI B ITOYBY HC OKHUOACTCA.

6.2.3.4 I[locmynnenue 6 npooykmuoi

He oxwmaercs 3HaumrenpHbix mnoctymiennid [IXJJI/TIXIA® ¢ mnpowsBeacHHOH B
paccMaTpuBacMOM IPOLIECCE CTalIbO, OHA MOABEPraeTcs BO3AEHCTBUIO BBICOKUX TEMIIEPATYp,
u [IXJJI/TIXJI®D, BeposiTHEE BCETO, BEIBOJISATCS MIIA PA3pPyIIIAIOTCA.

6.2.3.5 llocmynnenue 6 ocmamku

OCHOBHBIM TIPECTABISIONIAM WHTEPEC OCTATKOM SIBJISETCS MIIAK W THLIb, COOMpaeMas B
CHUCTEME OYMCTKH JBIMOBBIX Ta30B. Ocejaromias MbUlb, 00pa3yroIascs Mpy 3MHUCCUSX BHE
JBIMOBBIX TPYO, Takxke MoxeT coaepxats TIXJJI/TIX]ID.

CucreMbl OYMCTKHM ra30B JOMEHHBIX Nedyeil garoT 9-15 Kr NblIM U UIOB HA TOHHY KUAKOM
cTaj, a nuiaka oopasyercs 280 Kr Ha TOHHY JKUJIKOH CTalu.

B cucrteme ouncTKH ra3oB Ipu NPOU3BOJCTBE CTAIN C OMOIIBIO KUCIOPOAHBIX KOHBEPTEPOB
oOpasyercst 12-27 Kr mbUIM U NIUTaKa Ha TOHHY JKUJKOM ctanmu. [llnak koHBepTepa cocTaBisieT
99 kr Ha TOHHY XHJIKOH CTalId. DIEKTPOAYTOBBIE TICYH MPOU3BOJIAT elle OOJbIIIE IIJIaKa; MPH
MPOU3BOJICTBE YTIICPOJUCTON cTamu - 129 KI/TOHHY KHIKOW CTald, a MPU MPOU3BOJCTBE
BBICOKOJIETUPOBAHHOM 1 HEeprKaBeromlen cTaiu - 161 Kr/T sKuaKoi cTaiu.

Cpennsas BenmuuuHa dakropa smuccun ais [IXIJ/TIX]ID B octaTke MokeT ObITH MPUBEACHA
TOJIBKO JUISL 3JIEKTPOJYTOBBIX II€UYCH: OCHOBBIBASCh HAa CPEIHUX JAHHBIX S CHUCTEMbI
OUYUCTKHU Ta30B BenmukoOpuranuu (TKaHeBbI (PUIBTP), GAKTOp SMUCCHH COCTABISIET 15 MKT
T3/t (Dyke u np., 1997). O1oT akTOop SMHUCCHM TpearnoyiaracT HAIUYUE aHAJIOTHYHOTO
000pYZOBaHUsI 110 OUYHUCTKE Ta30B, AJIsl HHBIX CHCTEM MOCTYIIJICHHE MOXKET ObITh APYTUM. DTOT
(baKTOp MPUMEHSIOT IS MPEIIPUATHIA C TUIOXUM KOHTPOJIEM M Ui CPEAHUX TMPEIIpUsSTHA.
bonee nuskuit ¢dakrop smuccuu - 0,15 mxr TO/T - mpuMeHseTCS B OTHOIICHHU JYYIIUX
npeanpustuid (Bremmer u nmp., 1994). Cnenyer ykassiBaTh Cyns0y WM TPUMEHEHHE
ocratkoB (ITXAJI/TIX]I® mMoryT BOWTH B IpyTrHe MPOLECCH, €CIH 3TH OCTATKH HCIOIB3YIOTCS
B KaUE€CTBE CHIPHSI IPH PELUPKYIISLIH).

OMHCCHN TBEPIBIX YacTUIll, Bo3MoxHO cojaepxammux [IXJI/TIX/IP, npoucxomstr Ha
JUTSHHOM TIPOU3BOICTBE, NPH pabOTe BarpaHOK W 3JIEKTPOJYTOBBIX meueit. MHIyKIIMOHHbIC
Mevr BeIOPACHIBAIOT ropasio MeHbIe TBepAblX yactull. lannbie u3 'epmannu (SCEP, 1994)
YKa3bIBalOT Ha (aKTOPBI IMHCCHUH, TpHUBeJcHHBIE B Tabmume 24. Moxker HapabaThIBaThCs
NUIaK, a TakKe 3HAYMTEIbHBIC 00BEMBI Mecka (NMPH JIUThEe B TecdaHbie (OPMBI), KOTOPBIHA
00 WCTONB3yeTcs TOBTOPHO HA 3TOM K€ TPEANPHATHH, JMOO HAMPABISACTCS IS
MpUMEHEHUS B KauecTBe cTpouTenbHoro marepuaia (US-EPA, 1998b).

Konnenrparun  [IXJI/IIX/I® B nmerydeld 307e 3aBOJIOB TOPSYEr0o IUHKOBAHHS 10
M3MepeHUsIM cocTaBuiu 2.15-9,6 ar M-T3/Kr 3011bI, IPU CpPETHEM TEOMETPUIECKOM B 3,9 HT
M-TO/kr neryueir 3071bl (mannele mo ['epmanuum B LUA 1997); dakropsl smuccuu Ha
OCHOBAaHHUM 3THX JAaHHBIX BBIBECTH HEBO3MOXHO. JlaHHble no McnaHuu MO3BOJIMIM BBIBECTH
(baxTopsl SMUCCHH, Bapbupytommue B quamazone 487-8,075 Mmkr M-TO/T ransBaHU3UPOBaHHON
cramu ans  mpennpusThii  06e3 odrama  oOexxwmpuBanusa, u 127-1,804 wmxr M-TO/t

rajJbBaHM3UPOBAHHON CTAJM JUTS TPEANPHUITHN C 3TArioM 00e3KUPUBAHHS, COOTBETCTBEHHO
(Fabrellas et al. 2003).
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6.2.4 I1pon3BOACTBO MEMU

Tepmudeckoe npousBoacTBO Memd W BeIOpockl [IXJIJI/IIX/ID mnpencraBiasioT ocoObIi
uHTepec, mnockonmbky Menab (Cu) sBmsercs Haubonee d(GEGEKTUBHBIM — METaIoM,
Katanu3upyroumm oopazosanue [IXJJI/TIX]1D.

[Mpn ananmm3e MenemIaBWIBHOW oTpaciu B oTHomeHuH BbIOpocoB [IXJI/TIX/I® BakHO
pas3nnyaTh NEPBUYHOE U BTOPUYHOE IPOU3BOICTBO MEH.

IlepBuunas mean

[lepBru4Has Meb MOXKET MPOU3BOAUTHLCS MO JIBYM Pa3IMYHBIM TEXHOJIOTHSIM, B 3aBUCHIMOCTH
OT THIIA NepepadaThIBAEMOTO CHIPbS, CYIb(UIHOTO MM OKCHIHOTO, U MOXKET M3BICKATHCS M3
NEepBUYHBIX  KOHLEHTPATOB M  HMHBIX  MaTepHaJOB  NHPOMETALTYPrHYECKUM WU
runpoMeramnyprudeckuM nyteM (BREF, 2001; CONAMA, 2003).

I'mapomeratyprudyeckue MeTOJbl MPUMEHSIOT A MepepabOTKU OKHMCIEHHOW IOpOABI, K
HUM OTHOCAT BBIIIENAYUBAHNAE, SKCTPAKLIUIO PACTBOPUTEISIMU M  3IEKTPOXMMHUYECKOE
usBiieueHue. Bee aTh mpouecchl BexyTest npu Temneparypax Huwke 50°C. Tlpu stom He
oxxugaercs obpazosanue [IXJI/TTX1D.

Kak mpaBmino, mpu mepepaboTke CyIbQHUIHBIX IMOPOJI NPUMEHSIOT MHPOMETAILTYPTHIO.
Cynbdumaeie TOpOAs BHauyaje IMepepadaThlBaloT Ha oOoratuTenbHON (abpuke mpu
KOMHATHOW TeMmIepaType, a 3aTeM [OJyYeHHBIH KOHUEHTPAaT MHPOMETAJUTyPru4eCKH
OUMNIAIOT B TUIABUJIBHBIX TIeYax MO MPOW3BOJACTBY mMepBUYHON Mmeau. [loctynatommii Ha
MJIaBJIEHUE KOHIIEHTPAT COCTOUT, B OCHOBHOM, U3 CyJb(MHUIOB MEIU U Kelle3a, a CoJepKaHue
XJIOpa B HEM HEBEIWKO (JacTh Ha MWUIMOH). [IpuMeHsroTcs cragum oOXwWra, IUTaBICHUS,
MPOJYBKM B KOHBepTepe, padMHUpPOBAHUS M dyekTpopaduHupoBanus. [Ipoiecc nnaBneHws
UJIET B OKMCIIUTENIBLHBIX YCIOBUAX MPH Temmeparypax mexay 1200°C u 1300°C.

I/ICHOJ'H:BYIOTCSI JBa OCHOBHEIX ITpoIe€cca IMJIaBJICHUSA: IJIaBKa B BaHHOI1 nme4yu, rac nmpouece
IJIaBJICHUA HIOCT IIpU 060FaHl€HI/II/I KHCIIOpOAOM, TaK 4YTO CO3JaCTCA IIPAKTUYCCKU
ABTOMATHYCCKOC MOAACPKAaHUEC TEMIICPATYpPhbl, 1 B3BCIICHHAadA IJIaBKa, KOrja 060FaH_IeHI/IC
KHCJIOPOAOM MPOUCXOAUT B 3HAYUTCIIBbHO MEHBIIICH Mepe.

Bannpie meum BKITIOUAIOT: OTpakaTelbHEIE, 3nekTpudeckue, neun SIA Smelt, Noranda,
Mitsubishi, Teniente, Bayin, Vanyukov. Bce mporieccsl 0CHOBaHBI Ha O0XHUTE W IUIABJICHUH,
KOTOpOE IIPOUCXOANT B BAaHHE PACILIABJICHHOTO MeTajljla CO IITAKOM M OTJACJACHHEM INTeHHa,
BBIITYCK METaJlIa TPOUCXOUT MO-Pa3HOMY .

B3Bemiennas niaBka BeOETCS C IMOMOIIBIO MEYeH ISl TUIABKH BO B3BELICHHOM COCTOSIHUU
Outokumpu wmm Inco nnm B nukitonHo# neun (Contop). B3BemeHHas 1muiaBka oCHOBaHA Ha
00XMWre U MIABJICHUH CyXOr0 KOHLIEHTPATa BO B3BEIICHHBIX YaCTULIAX.

[TpumensitoTcss 1Ba BHIa KOHBEPTEPHBIX NPOIECCOB: OOBIYHBINA IpOLECC, MPH 3arpyskKe
napTusiMu  (HanOojee MIMPOKO paclpOCTpaHEHHBIM, Hampumep, KoHBeptep Pierce-Smith,
KoHBepTep Tuna Hoboken), u HemnpepbsIBHBI KOHBEPTEPHBIH Tmporecc (Hampumep,
B3BelieHHas nevb Kennecott/Outukumpu, meus Mitsubishi, korBeptep Noranda). B nporom
TSl IepepabOTKY MapTUSIMU IEPBHYHON MEIIU B YEPHOBYIO Melb IPUMEHSIINCH POTAIIMOHHBIC
KOHBEpTEPBI BEPXHETO AYThs, OTHAKO B HACTOSIIEE BPeMs OHA HE OUY€Hb PacIpOCTPaHEHEI.

Craguy O4MCTKHM MPUMEHSAIOT K YEPHOBOMY MeETaJUly (TakKe Ha3bIBaroT "depHoBas Menb")
[OCJIe UCTOJIb30BaHMs JTOMOJHUTEIBFHOTO BO3/lyXa HA KOHBEPTEPHOM CTaluH; BIIOCIEACTBUU
BBOJSIT BOCCTAaHOBUTENb JUISl CHIDKEHHS KOJMYECTBAa MPUCYTCTBYIOIIETO KHUCIOPOAA.
PadunupoBanue 0OBIYHO IPOBOIAT OTHEM H DJIEKTPOIUTHIECKH.
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Bropuunas menn

Bropuunas Menap TPOM3BOAUTCS MUPOMETATYPTMYECKH, CBIPBEM JUIsl HEE CIIYXKHUT
METAJJIONIOM M JAPYTUE OCTATKH, COAEpXKalllue MeIb, HalpuMep, HUIaKd U 30ia. [lockonbky
y’K€ UCIIOJIb30BaHHAsl Me/Ib MOXKET ObITh pelUPKYJIMpPOBaHa 6e3 MOTepu KauecTBa, BTOPUUHOE
MPOM3BOJCTBO MEIU SIBJISETCS BaXXHOM oTpacibio. OO030p BTOPHUYHOIO CBHIPbS  JUIS
MpOU3BOACTBAa Meau MOkHO HalTu B CrmpaBounoMm jaokymente BAT Espomneiickoro Coroza
(BREF) o npouzBoactBy nBetHbix MetamuioB (BREF, 2001a). [Tockonbky BTOpUYHOE CHIPbE
MOJXET COJepXKaTh OPraHMYECKHE MaTepHalbl, NPHUMEHSIOT METOIbl O00EIKUPHBAHUS H
yAaJeHUus TIOKPBITUS, B TOM 4HCIEe W Ul CHWKeHus oOpaszoBanms [IXIJ/IIXID nHa
MOCHEAYIOIUX CTaausAx Mpous3BoAacTBa Meau. Craguy, HUCHOJIb3yeMble MPU BTOPHYHOM
MPOU3BOJCTBE MEAM, MPAKTUUYECKH AaHAJOTHYHBI TEeM, KOTOPBIE WCHOJB3YIOTCS MpH
MEPBUYHOM €€ MPOU3BOJCTBE, HO CHIPbE, KaK MPaBWIIO, COJACPKUT OKCHABI W METaJIbl, a
MO3TOMY IUIaBJIEHUE BTOPUYHOTO CHIPHSI UJIET B BOCCTAHABIIMBAIOIINX YCIOBUSIX.

HekoToprie MeaennaBuiibHbIe N€YH, UCIOIB3YIOUIMECS IS IPOM3BOJCTBA NIEPBUYHON MeH,
O00BEMHAIOT C YCTAHOBKAMH 10 BHIITABKE BTOPUYHOM MEIH, WIIM IPOU3BOICTBA CBUHIA, WIIH
MBUTK OKCHJIA IIMHKA U3 CMEIIaHHBIX KOHLeHTpaToB U 1p. (BREF, 2001a).

PadunupoBanHas MeIb TNPOU3BOAUTCS M3 MEPBHUYHOIO M BTOPUYHOTO CHIpbS Ha
MEIEOYUCTUTENbHBIX 3aBOJAX; OHM IPOM3BOAAT KaronHyr Menb. OHa mnozasepraercs
TUIaBJICHUIO, HJIET HA U3TOTOBJICHUE CIUIABOB, U3 HEE MPOU3BOAAT Opyc, Mpoduiib, IPOBOIOKY,
JIMCT, TI0JIOCY, TPYOBI U Ap. DTa cTaaus MOXeT ObITh COBMEIICHA C paUHUpOBaHHEM, HO
4acTO OHA BBIMOJHAETCS B APYTOM MECTE.

Ileun B 3TOH OTpaciau HPUMEHSIOT C PAa3TUYHBIMU LEJISIMHU, HAmpuMep, I OOXKHUra WiH
KaJbIIMHUPOBAHUS CBHIPBS, BHIIUIABKH M paUHUPOBAHUS METAJUIOB M JJIs IUIABJICHUS PYA H
KOHIIEHTPaTOB. B MpoM3BOICTBE MeH, KaK MPaBHJIO, UCTOJIB3YIOT CIEAYIOLIME IMEeYd, YTO
3aBHCHT OT BUJA CbIpbs U cTaauu npouecca (BREF, 2001a):

Ileun ans o6>1<1/1ra, KaJIbIUMHUPOBAHUA U AP.: POTALIMOHHBIC TICUH;

leyn ans niaBJieHUs: MEJCTUIABUIbHBIC B3BEIICHHBIC TI€UM, BAHHBIC ME€YH, OTPa’KaTeJIbHbIC
neuyn [(a) Ansl TUIABJECHHs], KaJbUHUPOBAHHS WM MPUTOTOBIEHHUS KOHLEHTparta, (0) s
MJIaBJIeHUsT W padUHUPOBAHUS|, TOMEHHBIE TI€YH, DJEKTPOIEYH, IUKIOHHBIC IJIaBUIbHBIC
neyw;

KouBeprepsl: (A1 nepeBoaa oKCuaa MEIU B MEJlb): pOTALlMOHHbIE TIeUn WK KOHBEPTEPHL;

Ileun jnad ngaBieHUS U Da(bI/IHI/IDOBaHI/Iﬂi HHAYKIOUOHHBIC MI€YH, MAXTHBIC IICYHU,
POTAlITMOHHBIC TICYU.

CoBpeMeHHbIE MPEINPUITUS UCTIOIB3YIOT MOKpBIE CKPyOOephl U MOKpBIE 3IEKTPOPUIBTPHI
JUI OYUCTKH ra3oB, 00Opa3yOUIMXCsl B MPOLECCe, KOTOPbIe MOCTYNAIOT AJIS BOCCTAHOBJICHUS
Cepbl Ha yCTaHOBKH M0 MPOou3BOACTBY cepHoi kuciotsl (BREF, 2001a).

Jlo Hacrosimiero BPEeMEHHM HMMENOCh KpaiiHe Mayio JaHHbIX 0 BbiOpocax I[IXIJI/TIXID ot
MEJICTUIABUIIBHBIX ~ 3aBOJIOB.  BOJBIIMHCTBO WHGOpPMAIMU TOCTYNHIO O BTOPHYHOM
MPOU3BOJICTBE MEIHU, TJe HHOTJa oOHapyxuBamu Bbicokue smuccuu [IXIJI/TIXD B
JBIMOBBIX T'a3ax.

[Ipu cocraBneHun Hacrosmero PykoBoAcTBa HE HMMENOCh TNPEJICTABIEHHBIX JIaHHBIX
W3MEpPEHU 10 JMHCCHUSM WM BBIOpOCAM MEJEIUIaBHIIBHBIX TIedel, MPOU3BOASIIUX
WCKITIOYUTENILHO TICPBUYHYIO MeJb, TaKMX JaHHBIX He OBUIO Takke W B Jureparype. B
HEKOTOPBIX CTpaHaxX, Hampumep, B YWiIH, MEICIUIaBUIBHBIC 3aBOABI IO IPOHU3BOJCTBY
[IEPBUYHON MEIY HCIOJIB3YIOT TOJBKO PYAbl U KOHUEHTPATHI, U HE UCIOJB3YIOT BTOPUUYHBIE
Marepuansl. B nmpyrux crpanax, Takux kak ['epmanusa, [lIBenms wm Kanama, 3aBombl 1o
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MPOU3BOJICTBY IMEPBUYHON Me pabOTAIOT Ha CHIPbE, BKIIFOYAIOIIEM JIOM M ITPOYUE TOBTOPHO
UCTIONb3yEMbIE MaTepHajbl, KOTOphIe NOOABISAIOTCS B CBHIPbE JUIA IEYEel IO BBIIUIABKE
«mepBUYHOI» Menu B mponopuuu oT 15% no 40% (COCHILCO 2004). Beibpocs! u3 neueit
JUTS BBITUIAaBKY TIEPBUYHOM MM, B KOTOPBIX UCTIOIB3YETCSI BTOPUYHOE CHIPhE, TAKOE KaK JIOM
U TIPOYUE OCTATKH, MOKHO OIICHHUTH IyTeM INpHMEHEeHHs (pakropa SMHUCCHH Ui Kiacca 6
(Tabmura 25).

Yro Kacaercs nedyer 1o BBIILUIABKE JEHCTBUTEIBHO NEPBUYHON MEAU, TO B HACTOSILEE BPEMS,
HampuMep, NPUMEHUTEIbHO K YWIMACKMM MEIEIUIaBUJIbHBIM 3aBOJaM, BEPOSTHOCTb
obpazoBanus [IXJ/IIX/I® npu npou3BoACTBE NEPBUYHON MEIU KaXeTCs KpailHe HHU3KOU
nubo HyneBod. Takue 3aBOABI MO MPOU3BOJCTBY IMEPBUYHON MEIU MCIIONIB3YIOT YHCTOE
ChIpbe M 0a30BbIC IUIABWIBHBIE Tporecchl (¢ meuamu tuma Teniente wim Noranda), 6o
B3BelIeHHYI0 MiaBky (¢ mewamu Outokumpu). benas menp wim KOHIEHTpaT M3 Ieyei
KOHBEPTHUPYIOTCSI B YEPHOBYIO MeJlb B MPHUCYTCTBUU OOJBIIOTO KOJMYECTBA KHUCIOPOJAa B
kouBeprepe [lupca-Cmura (Peirce-Smith Converter). Tunuynsle TemmnepaTypbl mpolecca
IUIABKM 3HAYUTENBHO BbIIIE YCTAHOBJIEHHBIX I10 MMEIOIIMMCS JIaHHBIM KPUTHYECKUX
temmepartyp obpazoanust [IX/JI/TIX/I®D: B neun Teniente ra3bl HAXOAATCS TPU TeMIIEpaType
1260 °C B armocdepe, Ooratoil OBYOKUCBIO cepbl (25 %), xkuakas Oenas Meap HMeeT
temneparypy 1240 °C, a xunkue maxu - 1240 °C. B neun B3Beniennoi miaskun Outokumpu
TeMieparypa coctaBisger okosno 1260 °C, a TemmepaTypa OTXOIMIIMX T[a30B -
1300 °C-1350 °C. B konBeprepe Ilupca-Cmurta Temieparypa HaxOOUTCS B JUala3oHe
1150 °C-1250 °C. PadunanpoBaHNE YEPHOBOW MEIHM — UL YIAJCHHS CEPbl U KHCIOPOAa —
MIPOMCXOJUT B POTAIMOHHBIX Te4Yax MpHu padodeit Temmnepatype okono 1200 °C. Illmaku Bce
ele MMEIOT BBICOKOe conepkanue menu (4%-10%) u oOpabareiBaroTcst B medax Teniente,
3NIEKTPOAYTOBBIX MMeYax WM Ha (IIOTAIMOHHBIX YCTAHOBKaX MpH TeMIepaTypax BbIIIC
1250 °C. Ounctka ra3oB, OTXOSIINX U3 IUIABWIBHBIX [€Yel U KOHBEPTEPOB, MTPOU3BOIUTCS
MOCPECTBOM  OBICTPOIO  OXJAXKAEHUS C  TOCJHEAYIOIIMM  IPOINYCKaHHUEM  uepes3
JIEKTPOCTATUYECKUE OCAJUTENN, ra3004YHMCTUTENIbHBIE KOJIOHHBI U MOKpble ckpyOOepnl. Ha
3aBojax cepHoil kucioThl (H,SO4) npumensitor katanutudeckue koHBeprepsl (COCHILCO
2004).

C 1enpro rapMOHM3aIMu HacTosmero Pykoposcrea u IIpoekta PykoBoasux IpHHIUIIOB T10
BAT u BEP mnpumenutrensHo kK CTOKroJIbMCKOW KOHBEHIIMH, [IJ/Ie PacCMaTPHUBAIOTCS
HAaWIydlllie WMEIONIMecs METONbl JUIsl 3aBOJIOB TIO0 BBITUIABKE OOBIYHBIX TEPBUYHBIX
METaJUIOB, B 3TOM penakiuu PykoBojcTBa mpenycMarpuBaercs kinacc 6. OQHaKo, MOCKOIbKY
HE UWMEETCsl JaHHBIX W3MEPEHH, HUKAaKOr0 YCTAaHOBOYHOTO (DakTopa OMUCCHHM HE
npeasiaraeTcsl.

Tabmmia 25: @akTopbl SMUCCUH I TPOU3BOICTBA MEAHN

Knaccudukarus daxTopsl SMUCCHH - MKT TO/T Meau
Bosayx Bona | Ilousa | Ilpogykr | OctaTtok

1. Bropuunas Cu - bazoBas 800 HO HII HII 630

TEXHOJIOTHSI

2. Bropuynas Cu - Xopoiio 50 HO HII HII 630

KOHTPOIIMUPYEMBI MpoIiecc

3. Bropuunas Cu - OnTumMu3upoBaHo 5 HO HIT HIT 300

Jutst kouTpois TIXI/TIX D

4. IlnaBnenue u pasnuska Cu / 0,03 HO HII HII HO

cruiaBoB Cu
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5. Ilepuunas Cu - Xopo1io 0,01 HO HII HII HO
KOHTPOJIMPYEMBIil Ipoliecc, 4acTh
CBIPBSI - BTOPUYHOE

6. Ileuyn o BEHIILUIABKE AEHUCTBUTEILHO HO HO HII HIT HII
nepBuaHoi Cu, 6e3 no6aBneHUs
BTOPUYHOTO CBIPBS

6.2.4.1 llocmynnenue 6 8030yx

[Mocrymnenne TIXJ/TIXIA® B BO3gyx B pe3ynbTaTe NPOM3BOJCTBA MEAU, TOXOXKE,
3HAYUTENLHO BaphbUPYyeT B 3aBUCMOCTH OT TEXHOJIOTHH TpoIliecca, BUja nepepadbaTbiBacMbIX
MaTepuajoB M NOpHUMEHseMOl cuctembl ouncTku razoB. [IXIJI/IIX/IP, B ocHOBHOM,
CBA3BIBAIOT C BTOPUYHBIM IIPOU3BOJICTBOM ME[IH.

Crnenyrolie JaHHBIC OTHOCATCA K NPEANPHUATHSM [0 BTOPUYHOMY IPOH3BOJCTBY MEM.
Uccnenoranue, npoeacHuoe B CIIIA Ha 3aBojie, MPOU3BOASAIIEM ME/b, MTPH UCIOIL30BAHUH
JIOMEHHOT'O TIPOIIecca, HATMYUH JIOCKUTATEINICH U TKaHEBBIX (DMIIBTPOB, A0 PAKTOP IMUCCUU
779 mxr TO/T noma.

UccnenoBanns B ['epmanum, TpOBENCHHbIE HAa HECKONBKHX MPEIANPHUATHAX, TTOKa3aIH
KOHIIGHTPALMH YMUCCHIA B ITHPOKoM aramasone ot 0,032 1o 30 ur M-T3/Hwm® (LUA, 1997).

JIns yCTaHOBOK IO IUIABJICHUIO M Pa3jMBKE MEOUM M €€ CIUIABOB, HAIpuMep, JIaTyHH,
nostydensl amuccun mexay 0,003 u 1,22 Hr TO/Hm® co cpenHeil reomerpuyeckoit - 0,11 Hr
TD/Hm’ i i

M~ (Hemeukue naHuele, LUA, 1997). [lo gaHHbIM AJisi €BpONEHCKUX NPEANpUATHH, O
coobennsiv Bropo IPPC, smuccuu cocrasmsui menee 0,1 ar M-TO/Hwm® (BREF, 2001a). 13
9THX MJaHHBIX ObuT BbBeneH ¢aktop smuccuu 0,03 mxr TD/T Meaw/menHOro CruiaBa.
Wwmerommecst JaHHBIE HE MO3BOJISIIOT MPOBECTH JATbHEHITYI0 MU QPEpeHIMAINIO 110 BUIAM
TEXHOJIOTUH WX 0COOEHHOCTSIM Ipoliecca.

B ounmeHHBIX razax NpeAUpHUATHH IO IPOU3BOACTBY CEPHOM KHUCIOTBI 3MHCCHH, II0
n3mepenusm, cocrarisum 0,01- 0,001 wr T3/ Hwm® (BREF 2001a). Te e HCTOYHHUKHU
cooOmrator (0e3 manmpHEWINel neTamu3aliy), YTO HPU MPOU3BOJICTBE MOy(haOpuKaToB Ha
TUTaBUJIBHBIX 3aBOJaX (TaKWX, Kak OOJIBaHKH, (OJIBra, JTUCTHI, TIOJIOCH) (PaKTOPBI SMUCCUU IS
3JIeKTporeyedl ObUIM MEHee 5 MKT, a /Uil POTAllMOHHBIX U IIAXTHBIX nederd — menee 10 MKr
T3/T cOOTBETCTBEHHO.

@DaxkTOpel AMHUCCUM KJAaccoB 1-3 OTHOCATCA K BTOPUYHOMY MPOMU3BOIACTBY Menu. Pdakrop
SMHCCHU JUIA Kiacca | ciemayer NpUMEHATh K TEPMHUYECKOW TmepepaboTKe CMeEIaHHBIX
MaTepHajoB, KOT/Ia TI€YH OCHAIIEHBI TPOCTHIMH TKAaHEBBIMH (HUIBTpAMH WM MeEHee
3QPEKTUBHBIMH CPEIICTBAMHA OYUCTKH Ta30B. DakTop SMHCCHHM UIS Kilacca 2 CIeAyeT
MPUMEHATh B CiIydYasX, KOrja TepMHuecKas IepepadoTKa JoMa MeAbCoAepIKaIuX
MaTepuajJoB  MPOBOAUTCA B  XOPOWIO  KOHTPOJMPYEMBIX  TledaX, OCHAIICHHBIX
JIOC)KUTATeTIbHBIMA KaMepaMHu W TKaHeBbIMH (uibTpamu. Jas cBeaeHWs] K MUHUMYMY
KOJIMYECTBA 3arpsi3HUTENEH, JIOM [0 TNepepaboTKH JOJDKEH IPOXOAUTh HEKOTOPYIO
COPTUPOBKY U KJIacCU(UKALHIO.

Kinace 3 cnegyer mpuMeHSTh I IPEANPUATHH, HA KOTOPBIX MPUHUMAKOTCS MEPBI KOHTPOJIS
B otHOmIeHNH BeIOpocoB [IXJIJI/TIX]I®D, Takre Kak UCTIOI30BaHUE YCTAHOBOK JIJIsl OBICTPOTO
TYIICHUsI BOJOH, TKaHEBBIX (PHIBTPOB U AKTUBUPOBAHHOTO YIS JJII OYUCTKU JBIMOBBIX
ra3os.

cI)EII(TOp IMHUCCHUU Kinacca 4 MNPUMCHHM K IIJIAaBKE Y JINTBIO MEAU U MCIHBIX CIIJIaBOB.
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@DakTOpel AMHUCCHHM KIAcCOB 5 W 6 TPHUMEHSIOTCS K Tak Ha3bIBAEMbIM TIEPBHYHBIM
MeJeTUIaBUIbHBIM 3aBojaM. Mmerorcs pannbie m3Mmepenuit [IXIJI/IIXAD w3 [epmanum
(Meyer-Wulf C. 1996) u lHIseruu (LUA 1997). OnHako cieayeTr OTMETHTh, YTO 3TH 3aBO/IbI,
TaK ke Kak ¥ 3aBojbl B KaHajse, He SBIAIOTCS MEPBUYHBIMU MEJICTUIABUILHBIMU 3aBOJIAMU «B
YHCTOM BHJIE», TOCKOJIBKY B CBHIPHE HCIIONB3YETCS 3HAYMTENHHOE KOJHMYECTBO BTOPHYHBIX
marepuanoB (Copper Smelters 2004). Jlamaple u3MepeHmidi u3 l'epMaHUM ISl TaKOro
«TIEPBUYHOT0)» MPOU3BOJICTBA MEIU C MCIIOJIb30BAaHHEM 3HAYHTEIBHBIX 00BEMOB BTOPCHIPHS
(o 40%) mpu B3BEUICHHOW TUIaBKE M B KOHBEpPTEpax IUIsl MPOJAYBKU METHBIX IITCHHOB Jajn
3HaueHus smuccuit mexay 0,0001 u 0,007 wr T9/HM3, YTO JAaeT O4YeHb Y3KWU JMara3oH
¢dakropoB smuccuu ot 0,002 go 0,02 mxr TI/tr menu (LUA 1997). Meyer-Wulf (1996)
C000IIaT O KOHIIEHTPAIIMSAX HEOUHUIIIEHHOTO T'a3a Ha BBIXOJIE MEPBUYHBIX TUIABUIBHBIX TEYeH
B jguanasone ot 0,004 ur M-TD/Hm’® 10 0,3 mr M-TD/Hwm’, npu 3ToM OoJiee BBICOKHE
KOHIEHTpalUuu OTMedalnch npu mnpucyrcteuu [IBX Bo Bropceippe. B otuere Peectpa
nmuokcuHoB EC 1997 roma (LUA, 1997) coobmaercs o konnentparusax 0,005-0,015 ar M-
TO/M® B OTXOMAMIEX Ta3aX 00KUTOBON TEUH 110 AecyTb(ypu3arui pyas. O6beM OTXOIAMIX
rasoB cocrawi 5000 Hwm® Ha TOHHY Tpom3Be/eHHON Memn. Kpome Toro, cooOmamocs o
KOHUeHTpauuun B 11 Hr M-TO/M’ B OTXOISIIMX Tra3ax [MIBEICKOTO NPEANPUATHS 110
MEPBUYHOMY IPOU3BOJICTBY MEIHM C PEHHUPKYJISIHEH 3HAYUTEIbHBIX OOBEMOB BTOPHUYHOTO
CHIPBSI; MPH STOM OO 00BEM OTXOIANMX ra3oB pasmsiucs 2000 Hwm’/r. Ha ocHose
pe3yIbTaTOB U3MEPEHHIA, TPUBEIACHHBIX BBIIIE, ObLTH BBIYUCICHBI (hakTopbl AMHccuu ot 0,25
Mkr M-TO/t (Hemenkoe ucciegoanue) a0 22 Mxr M-TO/T (o mBeackum pesynbratam). B
uTOTE, IUISl OIEHKM HAIMOHAIBHBIX SMHUCCHH B peecTpe benbrum Obul HpHHAT (akTop
smuccun B 10 mxr M-T3/t (LUA, 1997). JlanHbie B BepXHEi yacT Iuana3oHa XapakTepHBI B
Oonbineli crerneHu Ui kiaccoB 2 U 3. DakTop 3MHCCHUU Kiacca S5 JTOJDKEH MPUMEHSITHCS JUIs
MPENNPUSITHA € XOPOIIO KOHTPOJIUPYEeMBbIMU Tiporieccamu. OTHOCHUTENBHO Kiacca 6 —
MEPBUYHBIX MECTIAaBUIIBHBIX 3aBOJIOB «B YHCTOM BHUJE» - B HACTOSIEE Bpems (akTOpPOB
SMHCCUU HE NMEETCS.

6.2.4.2 I[locmynnenue 8 600y

JlaHHBIX 1711 OLIEHKU MOCTYIUICHUSI B BOJY He uMeeTcs. [locTymiaeHne MOXET MPOUCXOIUTh
pu cOpOCE CTOKOB, a KOHIICHTPAITUs OyIeT 3aBUCETh OT HAJTUYHSA KaKOW-THO0 OYUCTKHU BOJIBI.
Crenyer oTMedaTh BCAKHI COPOC KHJIKHUX CTOKOB C YKa3aHHEM HCTOYHHKA M TIPHUMEHIESMOM
OYMCTKH.

6.2.4.3 llocmynnenue 6 nougy

HOCTyHJ’IEHI/I}I B ITOYBY HE OKHUOACTCA.

6.2.4.4 [locmynnenue 6 npooykmoi

[loctynuieHus B IpOAYKTHI HE 0)KUIACTCS.

6.2.4.5 llocmynnenue 6 ocmamku

MNXAJ/TIXAD OynayT oOHapy>KMBAaThCsS B TBEPABIX OCTaTKaX, 0Opa3yroIIMXCs B IpoIlecce.
Oco0oe 0ecroKOMCTBO BBI3BIBAIOT OCTATKH, HaKalUIMBAIOIIMECs B OOOPYAOBaHWUHU IS
OYHUCTKH Ta30B. [1bUTb U 0CaI0K, COOMpaEMBbIe B PE3yJIbTaTE OYUCTKHU Ta30B, MOTYT COACPIKATh
oonpmme kommuectBa [IXJJI/IIX]I®. Coobmanock o koHueHtparusax a0 20000 mr TO/kr
(SCEP, 1994).

Hannsie n3 Benukoopurtannu (Dyke n np.) mokaseiBarot, 4to npu npoussozcTtse 46000 ToHH
Menn B ¢mibTpax obpasyercs npubmmsurensHo 2000 ToHH mbutn. C y4eToM TOTO, 9TO
cpemussa kouuentpanusa [TXJ/TIXA®D B meutn cocraBnser 14400 ur TO/kr (SCEP, 1994),
BenuurHa (axkTopa smmccun Oynet paBHATbCA 630 Mkr TO/T mpomykra. OTa OLIEHKA OYEHb

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 87

npubau3uTenbHa. KoHIEHTpanuu M 0oOBEMBbI NPOU3BOJACTBA OyAyT BapbHpPOBaTh, HO B
HacTosIee BpeMsi HHPOPMAIUK U MPOBeACHUs Oosiee MOAPOOHOH OLIEHKH HEIOCTAaTOYHO.
JInsi BBICOKOTEXHOJIOTHYHBIX TPENNPUATHA MOXXKHO TIPHUMEHATH Ooyiee HHU3KUH (pakTop
smuccun 300 Mxr TO/T.

Cremyer OTMETUTb, YTO TBEpAbIC OCTaTKU, 00pa3yloIIuecs MpU MPOU3BOJICTBE MEIH, MOTYT
MOBTOPHO HCIOJIB30BAThCSI Ha TOM JK€ NPEANPUSTHU WM TEPeNpaBisATbCI Ha Jpyrue
OpPEANPUSATHS, TPOU3BOASAIINE PEKYIEPALMI0 METAUIOB. B Takux citydasx, TBEpAbIe OCTATKU
NPEACTAaBISIIOT  COO0M  MPOMEXYTOYHBI MPOAYKT, ¥  COOTBETCTBYIOUIME BBIOPOCHI
MXJ/TIXAD He OyayT yUUTHIBATHCS B HAIMOHAIEHOM peectpe Beiopocos [TXI/TIXD.

6.2.5 I1pon3BOACTBO AITFOMUHUS

AfOMUHUI MOXET TPOU3BOAMUTHCS W3 ATFOMUHUEBOW Py[BI, Yalle BCEro OOKCUTOB, WIIA U3
smoma. IlepBeIii MeTOn OOBIYHO HA3BIBAIOT TEPBUYHBIM ITPOU3BOACTBOM, a BTOpPOH —
BTOPUYHBIM MPOU3BOACTBOM.

[Tpy mepBUYHOM MPOU3BOACTBE ATIOMUHHSA, ATIOMUHUEBYIO pyay (Hamp., OOKCHT) OYHIIAIOT
JI0 TPUTUApaTa OKCHJia alloMUHUA (TTIMHO3eMa) ipu nomoiu baiteposckoro npouecca (Bayer
Process). 3aremM TJIIMHO3eM DJIEKTPOJUTHYECKH BOCCTAaHABIMBAIOT 0 METAJUTMYECKOTO
amoMuHHST TocpencTBoM mporecca Hall-Héroult, B koTopom wucCHONB3yOTCS MO0
camocIieKamuecs: aHoAel, aHonbl Soderberg, nmubO NpeaBapUTENHHO CIEUYEHHBIE AHOJIBI.
Hcnonp3oBaHNe TpeNBAapUTENIbHO CIEYCHHBIX aHOMOB MPEACTaBIseT co0oi Hambonee
coBpeMeHHYI0 TexHonoruio (6onee moapooHo cm. SC BAT/BEP 2004). IlepBuunoe
MIPOM3BOJCTBO AJIOMUHUS OOBIYHO HE CUMTACTCS 3HAYMMBIM HCTOYHHKOM IpPEJHAMEPEHHO
mpousBogumbix CO3. Onnako, oOpazoBanue u BbiOpockl [IXJI/TIX]I® BO3MOXKHBI M3-3a
rpaUTOBBIX HIEKTPOIOB, UCIIOIB3yEMBIX B MPOLECCE IEKTPOIUTHUECKON MIaBKu. Tarke B
npoBesieHHOM B 2001 T. uccienoBannu ObUTH 0OHAPYKEHBI BBHICOKHE IMOKa3aTelIr BBIOPOCOB
MXAVIIXAD B Bo3ayx U mouBy Ha KpacHOApPCKOM 3aBoje MO MPOU3BOACTBY MEPBUYHOTO
amomunus B Poccun (Kucherenko et al. 2001).

[TpennpusTus no MpoU3BOJCTBY NEPBUYHOIO AJIOMHHUS YaCTO PACHOJIOKEHBI B pailoHax, rae
B M300MJIMM HMeeTcs JelleBas OSJICKTPOdHEprus, BblpaOaTbiBaeMas, HampuMep, Ha
ruapodnekTpoctannusax. [IXJJI/TIX/I® cBs3bIBatOT C UCTIOIB30BAHUEM YTJIEPOIHBIX aHOJIOB,
HO KaK CUMTAIOT, YPOBHM MX BECbMa HU3KHE, M1 OCHOBHOW MHTEpPEC BBI3BIBACT TEPMUYECKas
nepepaboTKa Joma.

B nenoM, Bech MCHOJIBb30BaHHBIN ATIOMUHUI MOXET ObITh mepepaboTaH B METal TOTO Ke
KadyecTBa, YTO W TNEPBUYHBIA aNOMHHUI. BTOpHUYHBIN alOMUHUN TMONYy4aloT MyTEM
NEepPEeIUIaBKU JIOMa aJIOMMHUS, CTPYKKU MU JPYTUX MaTepUasoB, COJCPIKALIMX ATIOMUHUIL.
ITpon3BOACTBO BTOPUYHOIO ATIOMHHHS MOXET BECTHCh C IOMOINBIO PA3TUYHBIX THUIIOB
mevei, ¢ HCIIOJIb30BaHWEM Bpamaronierocsi 0apabaHa W J00aBJICHWEM COJH, HalpuMep,
KpHoiuTa (ABOMHAS CONb HATPHSA, aTIOMHHUS M (TOPUCTOBOAOPOIHON KHCHIOTHI, NasAlFs).
Jlns MHOXKECTBa BHIOB TIeueil, HampuMmep, POTAIMOHHBIX OapaOaHHBIX, IOJOBBIX WIH
WHIYKIMOHHBIX T0OABJIIEHUS COJNH, Kak MpaBWio, He TpeOyercs. WHIYKIHMOHHBIE Ie4H
MPEUMYIIECTBEHHO MCIOJB3YIOTCS Ha JIMTEHHOM MPOU3BOJICTBE: B HUX 3arpy’KaroT JIOM, He
CoJiepKalluii  OKWCJIOB. AJIIOMHUHHMI, BBIIUTABICHHBI B T[e4yaxX, HANpaBisAOT Ha
paduHUpOBaHUE, JIETUPOBAHUE WX JIep>KaT TEIUIBIM B KOHBepTepax. Marepual, BXOISIINNA B
COCTaB JIOMa, MOXET OBITH 3arpsi3HEH MacjiaMH, MJIacTMacCaMH, KPacHTEIsIMHU U JPYTHMHU
sarpsizauTenssMu. Boiopocsr TIX/IJI/IIX/I® MoryT NpoMCXOAWTH MPH IUIABICHUH JIOMAa,
COJIeprKalllero OPraHuYeCcKue 3arpsI3HUTENN U XJI0P, a TaKXKe NMPpH pa@UHUPOBAHUH (B CIydasx
MPUMEHEHHUsT TEKCcaxJopITaHa WM XJIOopa) W Ha CTaJuu MpeaBapUTelbHOW 00paboTKw,
HarpuMep, TEPMUYECKON OUYMCTKH JIoMa. 3arpy3ka IUIABWIIBHBIX Ie4Yeil 0OBIYHO COCTaBISET
ot 0,5 1o 0,7 ToHH.
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OueHb 9acTO CTPYKKY TEPMUYECKHA 00padaThIBAIOT WM BBICYIIHUBAIOT C TEM, YTOOBI CHU3HUTh
KOJIMYECTBO  MACIITHHCTBIX ~ BCIIOMOTATENIbHBIX ~ MaTepUalioB  (Hampumep,  Macell,
UCTIOJIB3YIOUIUXCS IPU CBEPIICHUH ), TIPUCYTCTBYIOIIUX B CTPYIKKE METAITIO00pa0ATHIBAFOLIINX
npeanpusituid. [logoOHOE BBICYIIMBaHWE MNPOBOAAT B 0OapabaHHBIX CYHNIMJIBHBIX Meyax,
paboTaronux Ha rase wian Heptu. O6pasoBanue [TXJJI/TIX]I®P BO3MOXKHO B cilydae, €Ciiu
3arpsi3HUTENIM  HA  OCHOBE HETH CcomepyKaT ONpPEICICHHBI  OpraHMYeCKUil  WIn
neoprannueckuit xjop (IFEU, 1998; LAI, 1997).

Bonpmras wacte wH(pOpManuu, HMCIOIB30BAaHHOM ISl BBIBEACHUS (DAaKTOPOB SMHUCCHU B
[Tpoexte pyxoBoactBa (Toolkit 2001) u B 1-m Beimycke PykoBonctBa (Toolkit 2003) Gwina
OTHOCUTENBHO ycTapeBieil. Hekoropsie (akTopsr smMuccun ¢ Tex mop ObLT OOHOBJICHHI B
CBETC [aHHBIX M3MEPECHWH, TpEACTaBICHHBIX B Hanbojiee HETaBHEM WCCICIOBAHUN U3
Uranuu (ENEA/AIB/MATT 2003).

boutn BeIENEHBI ClEAYIONIME Kiacchl (GakTOPOB AMHUCCUH, KOTOpBIE TpuBeaAeHbl B Tabmuie
26.

Tabnuna 26: @akTopbl SMUCCUU TSl ATFOMUHHAEBOM MPOMBITILIEHHOCTH

Knaccudukanus dakTopbl SMHUCCHU - MKT TO/T aqroMuHUS

Bo3agyx | Boma | [louBa | Ilpogyxr | OctaTtok

1. Tepmuueckas nepepaboTka Joma 100 HO HIT HIIT 200
QITIOMUHUS, MUHIMaJIbHAsI OYMCTKA
CBIPBSl M IPOCTOE TBIICY IaICHHE

2. Tepmuueckas mepepaboTKa 35 HO HII HII 400
QIIOMUHUS, OYUCTKA JIOMa,
XOPOIINH KOHTPOITb, TKAHEBBIC
(WIBTPEI ¢ BAYBaHHEM U3BECTH

3. Tepmuueckas nepepaboTka 3,5 HO HII HII 100
AJFOMHUHMSL, TOATOTOBKA JIOMA,
XOpOLIUI KOHTPOJIb, TKAHEBHIE
(UIBTPHI ¢ BITyCKOM H3BECTH

4. OnTUMHU3UPOBAHO TSI KOHTPOJIS 0,5 HO HII HII 100
IIXJJI/TIX D - nockurarenu,
BIlyBaHHE U3BECTH, TKAHEBbIC
(UIBTPBI U aKTUBUPOBAHHBIN

yroJjb

5. Cymka cTpyXKn/00pe3KkoB 5 HIT HIT HIT HIT
(TIpocThie yCTaHOBKH)

6. Tepmuueckoe 00e3KUpUBAHUE 0,3 HIT HIT HIT HIT

CTPY’KKH, pOTALIIOHHBIE TIEYH,
JOC)KUTATENH, TKAaHEBbIE (DMITBTPHI

7. HcTuHHOE mepBUYHOE HO HII HII HII HO
HPOU3BOJICTBO AJTFOMHHHUS

®daxTopel s Kjgacca 1 ciegyeT HNPUMEHATb A MPEeNNpUSATHH, OCHAILEHHBIX IPOCTBIM
000pyZOBaHHEM JUIS MbUICYJAICHHUS] WM C OTCYTCTBHEM TakoBoro. Maktopsl Ui Kiacca 2
cleqyeT NPUMEHATh B CiyyasX, KoOrjga MpeanpHUsITHs OCHAILUEHBl JIOCKUraTebHBIMU
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KamepaMu ¥ TKaHeBbIMU ¢unbTpamu. Kiacc 4 cnemyeT NpuUMEHSTh TaM, TIE UMEETCS
BBICOKO3()()EeKTUBHBIN KOHTPOJIb, BKIIOYAIONIIMA OYHUCTKY JIOMA, JOCKUTATEIbHBIE KaMephbl,
TKaHEeBbIE (DMIIBTPHI, BIlyBaHWE U3BECTH U aKTUBUPOBAHHOTO yris. Kiaccel 5 u 6 oTHOCSTCS K
00paboTke cTpyKKn/00pe3koB. Kitacc 7 OTHOCHTCS K IEPBUYHOMY MTPOU3BOJICTBY AJTFOMHHUS
B IIPOLIECCE MIEKTPOIIU3A.

6.2.5.1 llocmynneHnue 6 8030yx

MXJ/TIXIP MoryT mocTymaTh B BO3MYX Ha HECKOJBKUX CTaAUsAX TEpepadOTKH Jioma
amoMUHMS. TepMudeckass TpeaBapuTenbHas o00paboTka 3arpykaeMbIX MaTepUasoB,
IUIaBJIEHNE JIOMa U padMHUPOBAaHUE MeTajla ¢ MCIOJIb30BAHUEM XJIOpa WIIM eKcaxJopITaHa
(B KauecTBe JETa3upyIOIIero areHTa) - Bce 3To MoxeT nmpuBecTd K BeiOpocam TTXJJI/TIX D
B BO3IyX.

OMHCCUH B BO3yX 3HAQUUTCIBHO BapbUpPYHOT B 3aBUCHUMOCTH OT COCTaBa JOMa,
HpeI[BapHTeJILHOﬁ OUYUCTKH 3arpyKacMoro CbIpbsda, a TAKKC IIPUMCHACMBIX THUIIOB rneyer u
CHUCTEM OYHCTKH I'a30B.

[leun, paboraromue Mo CTapod TEXHOJOTHH, OCHAIICHHBIE TKAHEBBIMH (DUIBTpaMu, IArOT
smuccuu oT 146 no 233 mxr TO/t mponykra. KoHnmeHnTpammn u 00beMbI JHIMOBBIX T'a30B
3HAYUTEIFHO PA3TMYAIOTCS; COOOIIAIIOCH 0 KOHIIEHTpanusx 10 10 Hr M-T3/m* (SCEP, 1994).
bapabannbie meum, paboTaromye Ha aTlOMUHUEBON CTPYXKKE, BO3MOXHO, AAIOT OOJBIIHE
smMuccud. B cucremax, Tie HCIONIb3YyeTCs 3arpsi3HEHHBIN JIOM (HampuMep, JIOM CO CMa304HO-
OXJTKIAIONIMMHA MaclaMH, IUIacTMaccaMu) C MPOCTBIM KOHTPOJEM M OYUCTKOW Ta30B ¢
MOMOIIBI0 IIMKJIOHOB MM OOBIYHBIX TKAHEBBIX (HUIBTPOB, CIEAyeT MNPUMEHATh (PaKTOp
smuccun 100 mxr TO/T mpoaykTa.

Jig cucteM C JIydmIdM KOHTPOJIEM, B KOTOPBIX MCHOJB3YIOTCS JAOCKHUTATEIbHbIE KaMephl,
nmpenBapuTenbHas 00paboTKa JOMa M OYHCTKAa Ta3oB (QUIBTPaMH W BAyBaHUE H3BECTH,
cleyeT MPUMEHATh (aKTOp dMHUCCHM Kiacca 2, cocTaBisomui 35 mxr TO/T mpoaykra
(LUA, 1997). Jlns kmacca 3 mo JaHHBIM HEJNABHUX HW3MEPEHHH Ha JBYX EBPOINEHCKUX
OPENNPUITHSIX W JUIS COBPEMEHHBIX MPEANPHUATHIA C XOPOIIMM KOHTPOJIEM, ¢ 00paboTKOi
JIoMa, TKaHEeBBIMUA (WIBTPAMH U BITYCKOM HM3BECTH NPHUHAT (axTop sMuccuu 3,5 mxr TO/T
(EAA, 2003). Tanubie u3 Urtanmuu coctaswmm 5,2 T TO/T Al. @akrop sMmuccun ais kiacca 4
JIOJKEH TPUMEHSTHCS K TPEINPHUITHSM, OCHAIICHHBIM OOOpYIOBAaHUEM IS CHIKCHUS
JTMOKCHHOB, 0OCOO€HHO ONTHUMHU3UPOBAHHBIMHA CUCTEMaMH OYMCTKH JBIMOBBIX T'a30B.

@DaKTOopbl IMUCCHH KJIACCOB 5 M 6 OTHOCATCS K MPEANPUATHAM MO 00€3)KUPUBAHUIO U CYILKE
ATIOMUHHUEBOH CTPYKKH: (GaKTOp SMUCCHH TS Kitacca 5, paBHbIN 5 MKT TJ/T, mpUMeHseTcs K
CyIlIKe aTIOMHUHHEBOH CTPY)XKKM H 0Ope3koB B0 Bpamjarommxcsi OapabaHax wim ¢
MpUMEHEeHHEM aHaorudaoro odopynoanus (EAA, 2003), a dakrop smuccun 1iis kiacca 6
NPUMEHSETCS K TEepMHUYECKOMY OO€3KHpPUBAHHIO OOpPE3KOB B POTALMOHHBIX IleYax C
nocxuraresiMi U TkaneBbiMu ¢priibTpaMu(ENEA/AIB/MATT 2003).

6.2.5.2 I[locmynnenue 8 600y

[MocTymienne B BOAY MOXKET MPOHUCXOAWTH TPH HCIOIH30BAHUM MOKPBHIX CKpyOOEepoB WiH
JIPYTUX YCTPOWCTB, HapaOaTHIBAIOIIUX XUAKKHE CTOKU. MHpopManmu i onieHkn (pakTopos
sMUCCHH HefocTaTouHo. ClieyeT oTMeyaTh BCSKUN COPOC JKUAKUX CTOKOB C peructpaiuei
WX UCTOYHUKA.

6.2.5.3 llocmynnenue 6 nougy

HOCTYHJ'ICHI/I}I B ITOYBY HE OKHUOACTCA.
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6.2.5.4 Illocmynnenue 6 npooykmul

HOCTYHJ'IGHI/ISI B IIPOAYKTBI HC OXKNAACTCA.

6.2.5.5 llocmynnenue ¢ ocmamku

Octatku, oOpasylolyecss B pe3ysbTaTe Mpolecca, Kak OXHIAeTcs, OyIyT coaepKaTh
NXAJ/TIX®P. Camoe BbICOKOE 3arpsi3HCHHUE CBSA3BIBAIOT C TMBUIBID M OCAJKOM,
00pa3yrIUMHUCS TP OYUCTKE JILIMOBBIX Ta30B. KolndecTBa Tako# MbUTH M OCaJIKa CIIEyeT
PETHCTPHUPOBATH, a JTIF000E IPUMEHEHHE HX B APYTUX MPOIECCaX MOXKET MPUBECTH K MIEPEHOCY
sarpsizaeHus [IX 1/ TIX]]D.

B nporiecce nnasnenus B 6apabanHbix neyax obpaszyercs 300-500 kr nuiaka coseil Ha TOHHY
amoMuHns, a B QunbTpax - 10-35 KT NbpUIM HA TOHHY ATIOMHHHSA. AJTIOMHUHHEBBIA Jpocc,
00pa3ylomuiicss B KOJMYECTBE OKOJO 25 KI' Ha TOHHY aJIOMHHHUS MOXET IOBTOPHO
ucnonb3oBaThes B Oapabannbix neuax (UBAVIE, 2000).

B mpimn, ynaBnauBaemoin QuiabTpamu, otMmedanuch koHneHtparuu [IXJJI/TIXAD ot 3 mo
18000 ur TO/kr (SCEP, 1994; Bremmer u np., 1994). Ilemiu B ¢uubTpax obpasyercs
npubnusutensHo 8% 0T KonuyecTBa mnpomsBeneHHoro wmeramna (Dyke u ap., 1997).
VYuuThiBas Takke cpenHiolo KoHueHtpamuio 5000 Hr TO/Kr, MOXXHO BBIBECTH (aKTOp
smuccuy, pasabiii 400 Mxr TO/T npoaykra ams kinacca 2 (ToHKHE YacTuilsl). B nccnenoBannu
n3 Uranuu 6b1 monydeH nmokasatenb 183 r TO/T U, COOTBETCTBEHHO, (PaKTOpP 3IMHUCCHUU OBLI
m3mMeHen u cocraimsier 200 r TO/r amomunus  (ENEA/AIB/MATT 2003). [nsa
MpeBapUTEIHHON OLEHKH MPEANPUATHI, OTHOCIIIUXCSA K | B 2-My Kiaccam, UCTIOJIb3yeTCs
OOMH H TOT e (akTop; OE3yCIOBHO, KOHICHTPAUUH W MPOU3BOIUTEIBHOCTH OYIyT
pasnmuyartbes. s kimacca 3 - BBICOKOTEXHOJOTHYHBIX MPEANPHUITAN - Ul IPEABAPUTEIHHOM
OLICHKH CJIeTyeT MPUMEHATh OHKeHHbIH (akTop 100 Mxr TO/T.

6.2.6 I1pon3BOJICTBO CBUHIIA

MmeroTcst 1Ba OCHOBHBIX ITyTH TMPOW3BOJCTBA NEPBHYHOTO CBUHLA M3 CYJIbGUIHBIX PYX -
arJoMepanys/IiaBieHie W IpsMas BbIIaBKa. OMHCCHHM TIPH TMPSIMOW BBIIUIABKE MaJIbI
(SCEP, 1994), wu npamee paccmarpuBaThcsi He OynmyTr. Ilo BeIOpocam  Tipu
arJoMepaly/TUIaBICHUH JIIS POU3BOJICTBA TIEPBUYHOTO CBHHIIA JJAHHBIX HE UMEETCS.

3HaYHTENbHBIC KOJMYECTBA CBUHIA PETCHEPUPYIOT M3 JIOMA, B YaCTHOCTH, TPH repepadoTke
aKKyMYJIATOPHBIX OaTapeil aBTOTPAHCHOPTHBIX CPeACTB. Vcronb3yeTrcs MHOMKECTBO BHIOB
neyel, BKIIOYasi POTALMOHHBIE Neud, pe(paKIMOHHbIE, TUTEIbHbIE, [IIaXTHbIE, JOMEHHbIE U
NIeKTpUdeckre. MoXKeT MPUMEHATHCSI METO ] HEPEPHIBHOTO MPSMOT0 IUIaBJIECHUS.

Owvuccun [IXJIJ/TIX/I® moryT OBITH CBSI3aHBI C BBICOKHM COJICPKaHHUEM OPTaHHYESCKOTO
Marepuaia B JIOME W NMPUCYTCTBHEM Xjopa. B wacTHOCTH, OblIa yCTaHOBJICHA CBS3b MEXKIY
npuMmeHeHreM [IBX B cemaparopax akKyMyJsiTOPOB TPAHCHOPTHBIX CPEACTB U 3MHUCCHUSIMU
X J/TIX 1D (EPA, 1998).

Omuccnn TIXJI/TIX® onpenensuiich JJis BTOPUYHOW IMEYM IO BBHIMUIABKE CBUHIA B
Taunange B pamkax mpoekra 1mo otbopy mpoO mumokcnHoB M ux anammsy (UNEP, 2001;
Fiedler u nmp., 2002). Ha mnpeampusitun MAEWCTBOBAIM JBE POTAIMOHHBIX IM€YH IO
BOCCTaHOBJICHUIO CBHHIIA. MOIITHOCTh KaXXIOM Te4n COCTaBisIa 3,5-5 T CBHHIIA HA KaXKIYIO
MapTUIO0, BBIIUIABKA KaXIOW mapTuM Jjyuiach 2-3 dvaca. Ha kaxmoil numHUM mocie
POTALlMOHHON TI€YM HMeNach JOCKHUraTeNlbHas Kamepa, CTOSK BOISIHOTO OXJIaXJIEHUS,
LIMKJIOHHBIN cenapatop U TKaHeBblid GuibTp. Ha ofHON M3 NMHUN MOTOK JBIMOBBIX T'a30B U3
Meyr CMENIMBAJICS C JPYTUMH OTXONALIMMH Tra3amMd ©  OOJbIIMMU  OOBEMaMH
BEHTWISLIMOHHOTO BO3JyXa M3 pabouyMX YYacTKOB, TaKMX KaK BEHTWISALIMOHHBIA OTBOJ
MUTaTeNs [1€Yd, BEeHTWIALIMOHHBINA OTBOJ KOTJa BBIIYCKA IJIaKa, OYMCTUTENIbHbBIE KOTJIBI IS
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PO3TMBa KOHEYHOTO MPOAYKTa, BEHTHISIIMOHHBIN OTBOJ ¢ yyacTKa rmepepadoTKU JIoMa ChIpbs,
IJIABUJIbHAS TI€Yb U IeUb 0 arjIoMepalyy 1j1aKa, KOTel BbIIyCcKa pacIulaBICHHOIO IIIaKa.

Tabnura 27: @akTopbl SMUCCUU JIJIsl IPOU3BOJICTBA CBUHITA

Knaccudukarms dakTopsl SMUCCHH - MKT TD/T CBUHIIA

Bozayx Bona | Ilouma | Ilpogyxr | OctaTtok

1. TIpowu3BOACTBO CBUHIIA U3 JIOMA, 80 HO HII HII HO
conepkamero [1BX

2. Ilpou3BoAcTBO CBUHIIA U3 JIOMA, HE 8 HO HII HII 50
conepxkaniero [TIBX/Cl,,
HEKOTOpasi cucTeMa KOHTPOJIs
3arpsi3HEeHUs BO3AyXa

3. TIpousBOACTBO CBUHIIA U3 JIOMa, HE 0,5 HO HIT HIT HO
conepxkaniero [IBX/Cl, B
BBICOKOITPOU3BOIUTENLHBIX TIeUax,
C KOHTPOJIEM 3arps3HECHUS
BO3/1yXa, BKJIIOYasi CKpyOOepsl

4. HctuHHOE NEpBUYHOE HO HIT HII HII HO
IPOM3BOJCTBO CBHHIIA

6.2.6.1 llocmynnenue 6 8030yx

JlaHHbIC HICCIIEIOBAaHUE O MPOW3BOCTBE CBUHIIA U3 JioMa umetorces B ['epmanuu (SCEP, 1994;
LUA, 1997), llIsenuu, bensrun, Hunepnangax (LUA, 1997) u CHIA (US-EPA, 2000). B
9THX CTpaHax, Kak mpaBwio, [IBX oOTHensitoT OT akKyMyJisTOpOB, a WCCII€JIOBaHHBIC
MpeanpusiTis ObLTH OCHAIEHBI TKAHEBBIMH (UIIBTPAMHU, a HEKOTOPBIEC TaKKe U CKpyOOepamu.
B nccnenoBanusix, npoeeneHHbIXx B CIIIA, ycraHoBKa ckpy©0epa cHUXalla SMUCCHU B BO3JIyX
npubnusutensHo Ha 90% (US-EPA 2000).

B CIIA Obutn onpezneneHsl cieayronye (HakTopsl SIMUCCHH Il Pa3IHYHBIX THIIOB TI€YEH
BropruHoro npomsBozactsa ceuHa (US-EPA, 2000): nomennsie meun = 0,63-8,81 mxr TO/T
CBUHIIA;, OTpakaTelbHbIE WM coBMemleHHble ¢ HUMH nieun = 0,05-0,41 mxr TO/T cBuHIEA;
poraumonnsie neun = 0,24-0,66 mxr TO/T cBuHIa. DMuccuu B Bo3ayxe Obutu B 10 pa3 Bblme
0 CKpyOOepa/yCcTaHOBKM KOHTPOJISl 3arpsi3HEHUS] BO3/yXa, Ye€M B OUHWIICHHOM BO3IyXe.
Cpennue smuccun cocraBunu 8,31 u 0,63 Hr TO/M® 11 MOMEHHBIX Tedel 10 U Mmocie
ckpy06epa coorBercTBeHHO; 0,41 u 0,05 Hr TO/M ms OTpa’KaTeIbHBIX U COBMEIIEHHBIX C
HEMH Tedeil 10 W mocie CKpyGbepoB coorBercTBeHHo; u 024 u 0,66 ur TO/M mwis
POTAIMOHHBIX Teuel 0 u nocie ckpy06epoB coorBercTBeHHO (US-EPA, 2000).

Hannsie n3mepennit B EBpone nmpuBoaar 5 Mxr TO/T cBUHIA 7151 IOMEHHBIX Tedei B benbrum
U JUIs [Ie4d 10 BBIIUIaBKe cBUHIA B Hunepnanngax, kotopas nepepabaTbiBalia 3arpsi3HEHHBIN
oM, HO paboTana MpH BIyCKEe W3BECTH W ObUIA OCHAIlleHa TKaHEBBIM (uimbTpom (ObLIa
M3MepeHa KOoHIeHTpalus B 1,3 Hr TON). N3mepenust, mpoBenennsle B ['epmanun, mamu
0,14-0,27 ur TO/Hm na pOTaIMOHHbBIX Neyax, 0,59 Hr TO/HM® Ha waxTHoi neuu, 0,09-0,18
ur TO/HM® na KOPOTKHMX poTauuoHHbIX neuyax u 0,14-0,27 Hr TO/HM® na POTAaILMOHHBIX
nedax. [ImaBuiabHAs Medb 17151 BOCCTAHOBIICHHS CBHHIIA U3 HCIOJIb30BAHHBIX aBTOMOOMIIBHBIX
aKKyMyJIATOpOB jaana sMmuccud mexnay 0,2 m 0,3 Hr TO/HM’. B ordere He TIPUBOAUTCS
JAHHBIX O CpeAHUX (haKTOopax SMUCCHH IJIi BTOPUYHOTO MPOU3BOJCTBA CBHHIA B ['epManum
(LUA, 1997). B urtanpssHCKOM HcclenoBaHnu coodOmaercs (akrop smuccuu B 5,0 Mxr TO/T
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CBHHLIA TPU MPOM3BOJACTBE BTOPUYHOTO CBUHIIA W3 MPEIBAPUTEILHO HArpeBaeMbIX
aBTOMOOMJIBHBIX ~aKKyMYJIATOPOB B PpOTAIMOHHBIX T€4YaX, OOOpYIOBAHHBIX MOKPBIMU
cKkpyOOepamu. 3aBOj ¢ TaKUMHU 3MHUCCHSIMHU JIOJDKCH KIacCH(HUIMPOBATHCS MO Kiaccy 2 W,
TakuM 00pa3oM, (aKTOp SMHCCHHM XOpOLIO corjacyercs ¢ (akTOpoM SMHCCHH,
npenioxeHHoM B Tabmume 27.

KonuenTpanuu, u3MepeHHble A IUIaBHJIBHON MeYd BTOPUYHOIO MPOU3BOJACTBA CBUHIA B
Taunange (pOTaUMOHHBIE MEYM C JOCKUTATENSIMH, LUKIOHOM M PyKaBHBIM (PUIBTPOM),
BapeupoBanu ot 0,021 mo 0,032 =Hr M-T2/M co cpenanm 3Hadenunem 0,027 Hr M-T2/m IS
JINHUHA C COBMEIICHHBIMH ITOTOKAMHM JBIMOBBIX TrazoB, u oT 0,06 mo 0,11 Hr M-TA/M® co
cpenauMm 3HaueHuem 0,089 Hr M-TO/M’ ans nuenm, Ha KOTOpOH JAEMCTBOBAJIA TOJIBKO
pOTaIlMOHHAsl TIeYh TpU pabodeM cojepkaHnuu Kuciopomaa okomno 19%. Ilocnemgnss
KOHIEHTpausi cooTBeTcTByeT ¢akropy smuccuu 10 r TO/T cBuHOA U, clemoBaTeNbHO,
ujeanbHo TomagaeT B kiace 2 ( ¢akrop sMuccuu = 8§ MKr TO/T CBUHIIA), KaK MOKa3aHO B
Tabmune 27 (UNEP, 2001; Fiedler u ap., 2002).

®akrop smuccuu 8§ MKr TO/T MPOU3BENIEHHOTO CBHUHIA JOJDKEH NMPUMEHSATHCS B OTHOIICHUU
nevei, OCHAIlEHHBIX TKaHeBBIMU (ribTpamu, B ciaydae otcytctBus [IBX B cemaparopax
akkymysaTopoB. Omnenounslii ¢akrop 80 Mkr TD/T mpumeHsiercs, Korga BO3MOXKHO
npucytctBue [I1BX, a paxrtop 0,5 Mkr TO/T nmpumeHsieTcst sl BBICOKOTEXHOJIOTHYHBIX MeYei
W COBPEMEHHOI0 OOOpYJOBaHUS OYHCTKH JBIMOBBIX Ta30B, BKJIOYas CKpyOOepsh
(xonnenTpanuu Huxe 0,1 Hr TA/M).

JI71st IepBUYHOTO TIPOM3BO/ICTBA CBUHIIA (PaKTOPA YMHICCHUH TTOKA €IIe HE MEESTCH.
6.2.6.2 llocmynnenue 6 800y

[Moctymienne B BOIy MOXET IMPOUCXOAUTH B ciiydae cOpoca CTOKOB. JIaHHBIX Ui OICHKH
BEJIMYMHBI (haKTOpa IMUCCHH HemoctatodHo. CleayeT OoTMedaTh BCSKUN KHIKAW CTOK, a
HCTOYHHK €ro 00pa30oBaHUs B IIPOLIECCE PETUCTPUPOBATH.

6.2.6.3 llocmynnenue 6 nougy

HOCTYHJ'IGHI/I}I B ITOYBY HE OKHUOACTCA.

6.2.6.4 [locmynnenue 6 npooyKmol

B padunuposannom ceunne Hammaus [IX/II/TIXA®D we oxunaercs.
6.2.6.5 llocmynnenue 6 ocmamku

NXJ/IIXAD OyayT mpuCyTCTBOBAaTh B OCTAaTKaX, OOPa30BaHHBIX MPH OYHCTKE JTBIMOBBIX
ra3oB. B uccienoBanusix, nposeaennsix B ['epmanun (SCEP, 1994), B nbun 1maxTHOW nequ
3aperucTpupoBansl KoHIeHTpamuu oT 2600 mo 3100 mr TO/kr. Jlroboe HCHOIL30BAHHUE
OCTaTKOB B KayeCTBE CbIPbsl B JAPYTHX TMPOLIECCAX MOXKET TMPHUBECTH K MEPEHOCY
X AJ/TIXAD. U3 uccnegoanus ENEA 6bu1 monyden dakrop smuccuu B 50 T TO/T cBuHIa
(ENEA/AIB/MATT 2003).

6.2.7 I1pon3BOICTBO IIMHKA

I[fuak MoxeT ObITh U3BJIEUEH M3 pPYyAbl C TMPUMEHEHHUEM pa3IM4YHbIX IPOLECCOB.
PacnpocTpaHeHHOCTh MECTOPOXAECHUN CBUHIIOBO-IIMHKOBBIX DY O3HayaeT, 4TO OTPaciu
MIPOMBIIIIEHHOCTH, MPOU3BOJAALIME 3TH METaJUIbl, TECHO B3auUMOCBsA3aHbl. HeouuleHHBIH
[IMHK MO>KHO TIOJTy4aTh B COUETAHUU C BBITIAaBKOW B JIOMEHHOU neun cBUHIOBBIX py1 (HMIP,
1994), wm pereneprupoBaTh B POTAIIMOHHBIX OOXHTOBBIX TMEYaxX M3 IUIaKa, 00pa3yromerocs
npu 3tom nponecce (LUA, 1997). [ns perenepanuu IUHKA MOKHO HCIIOJNB30BATh JIOM
pa3IMYHOTO BHJA, a TaKKe BTOPHUYHOE CBIPhE, TaKO€ KaK IMbUIb C OPEINPUATHH,
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MPOU3BOJSIINX MEIHBIE CIUIABBI, CTaJCIUIaBUIBHOTO MPOW3BOJCTBA C TPUMEHEHHEM
AJIEKTPOJIYTOBBIX TeYei (HApUMep, YIIOBJICHHAs (PMIbLTPAMH TBUTH M OCAJOK), OCTATKH,
oOpasyromuecss B TMpolecce W3MENIbYeHUS CTAIBHOTO JIOMa, JIOM W3 MPOIECCOB
ONMHKOBEIBaHUA. llomydeHme T1IMHKA W3 BTOPUYHOTO CHIPbS MOXET BECTHCh B
pEereHepUpyIONIMX [WHK POTAIlMOHHBIX OOXHIOBHIX Teuax (medyb Boambra), KoTopbie
IOCTUTAIOT B JUIHHY 95 METpOB W HWMEIOT BHYTPCHHHHA AWAMETp OKONo 4,5 METpOB, OHHU
BBICTJIAHBI OTHEYMOPHBIM ~MaTepualioM. [ paHyIMpOBaHHBIA IIIJIAK JOMEHHBIX —IeYei
CMEIIMBAIOT C JAPYTUMHU LWHKCOAEPKAIUMH MPOMEXKYTOUHBIMH TMPOAYKTAMH, HampuMmep,
MBUTBI0  CTAJICTUIABMIIBHBIX TPOU3BOACTB. (CMech JBWXKETCS 10 OOKUTOBOH TMeuu W
pa3orpeBaeTcsl pacKaJIeHHBIMH Ta3aMH, MOCTYyHAIOMIMMU 4epe3 (GOPCYHKY, PacCHOIOKEHHYIO
Ha pas3rpy304HOM KOHIIE TEYH, J0 TEeMIlepaTypbl peakiimu. B mporecce NMUIaKoAbIMICHUS
CMECH YrOJIBHOM TIBIIM M BO3/lyXa HACHETAIOT B KUIKUI JOMEHHBIN mutak mpu 1150-1250°C B
€YU C BOASHBIM oxJaxaeHueMm. [1lnak HemocpeacTBEHHO MOCTYIAeT B JOMEHHYIO MeUb.

ITepepaboTka 3arpsi3HEHHOr0 JIOMa, TAKOr0 KaK HeMeTajiinueckas ¢ppakius, oopasyromiascs B
M3MENBYHUTENSIX, BEPOSATHO, BhI3bIBaET 00pa3oBaHue 3arpssuuteneii, Bkmouas [TX I/ ITX1D.
Perenepanyio CBHHILIA U IIMHKA MPOBOJAT MPU OTHOCUTEIBHO HU3KUX Temmeparypax (340 u
440°C). IlnaBieHne MUHKA MOXKHO BECTH C J00aBIeHHEM (DIIIOCOB, BKIKOYAs XJIOPHIbI [IMHKA
Y MarHus.

OMUCCHM TIpY TIPOM3BOJICTBE IUHKA JI0 HACTOSAIIETO MOMEHTAa XOpOIIO HE HM3YYCHBI, HO
BIIOJIHE MOTYT ObITh 3HaYMMBbIMU (LUA, 1997).

Tabmmma 28: @akTOpbl SMUCCHU IS TPOU3BOJICTBA IMHKA

Knaccudukarus ®dakTopsl SMUCCHH - MKT TO/T IMHKA

Bosnyx | Boma | Iousa | Ilpomykr | Ocrarox

1. OOGxwurosas nedsb 6e3 1000 HO HII HIT HO
MbLICYJIABITUBAHMS
2. Topsiuee OpukeTnpoBaHue/ 100 HO HIT HII HO

pOTalMOHHBIE IIeun, 6a30BOe
IbUICYJIaBIMBaHNE; HATIPUMED,
TKaHEeBbIe (UIBTPHI,
SIEKTPOPUITBTPHI

3. BcecTopoHHHUI KOHTPOJIb 5 HO HII HIT HO
3arpsi3HEHMsI, HAIIPUMEP, TKAHCBBIC
(GUIBTPHI C aKTUBUPOBAHHBIM
yraem/Texnonorus DeDiox

4. BrpimiaBka ITMHKA 0,3 HO HII HII HII

5. IIpou3BOACTBO MEPBUYHOTO IIUHKA HO HO HII HII HO

6.2.7.1 Ilocmynnenue 8 6030yx

OMECCHH B BO3AYX MOTYT BO3HUKATH B MPOIleccaxX TUIABKH M MEPEIUIaBKH CMEIIAaHHOTO JIoMa.
Jlmst KOHTPONS SMHCCHH TBEPABIX YaCTHUI[ EBPONCHCKHE 3aBOMABI JODKHBI OCHAIIATHCS
cucremamu TkaHeBbIX ¢puiabTpoB (HMIP, 1994; LUA, 1997).

B I'epmanum axtopsl sMECCHU OBLIH MPEICTABICHBI U Topstaero Opukeruposanus (63-379
MKr TD/T HHHKA ¢ SMHCCHAMH B auamasone 89 - 953 ur TA/M’, cpenree = 521 ur TA/M),
POTAIMOHHON TIIMHIpHYeckoi neun (62,3 mxr TO/T ¢ smuccusmu B muanazone 10 - 335 Hr
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TO/M; cpennee = 175 Hr TO/M) 1 st BBILIABKY LHHKA (KaK npasuio, menee 0,1 HT TO/M)
(LUA, 1997).

XoTs 3TOT HAOOp [aHHBIX BECbMa OrPAHMYEH, HAYalbHYIO OLIEHKY BBIOPOCOB MOKHO
mpoBecTd, npuMeHsiss (aktop smmccun 100 mxr TO/T mpousBeneHHOrO NMHKA, Oylb TO
ropsiuee OpUKETUPOBaHME WM POTALIMOHHBIE Ne4d. B citydae, koraa /i pereHepaunu uHKa
B IeYb 3arpy’kajld JIOM WIHM YJOBJICHHYI (HUIbTpaAMH 30JIbHYIO NbUIb U3 CTaJEITUTEHHOTrO
MPOM3BOJACTBA (JaHHBIE M3 SIMOHUM), a ynaleHHWe MbUIM HE MPOBOIWIOCH, MOXET OBITh
NpUMEHEeH ONeHOuHbI (akrop, paBHbii 1000 mMxr TO/r. [Ing BBICOKOTEXHOJIOTHMYHBIX
MPEeANpUATHHA, HCIONB3YIOIIUX BCECTOPOHHUH  KOHTPOJb  3arpsi3HEHUs, HaIlpHUMeEp,
MPUMEHSIOIUX TKaHEBbIe (HIBTPHI, BIyBaHUE M3BECTH M AKTUBHPOBAHHOTO YTIISA, MOXKET
OBITh IPUMEHEH OLIEHOYHBIH (pakTop sMuccuu 5 Mkr TI/T.

6.2.7.2 llocmynnenue 6 800y

HOCTynJ’IeHI/Ie MOXCET MPOUCXOAWUTH B ClIiydac C6pOCEl CTOKOB. MCTOYHMK BCSKOTO CTOKa C
paccMaTpuBacMoOro NpoOru3BOACTBA JOJIKCH OBITh YKa3aH.

6.2.7.3 [locmynnenue 6 nougy

[TocTynuienust B mOYBY HE OXKUIAETCSI.

6.2.7.4 [locmynnenue 8 npooykmoi

VYposuau [IXJJI/IIXA®D B padmHIPOBAHHOM IIHHKE HE CYIIECTBEHHHBI.
6.2.7.5 llocmynnenue 6 ocmamku

OuJIaeTcsl, 4TO OCTATKH, 00pa3yronrecs Mpu OYuCcTKe Ta3oB, coaepxkar [IXJJI/TIXAD. dus
KOJIMUYECTBEHHOW OIICHKH (pakTopa SMUCCHH HH(DOPMAIIMK HETOCTATOUHO.

6.2.8 IIpon3BOJICTBO JIATYHU U OPOH3BI

JlatyHp mpencrtaBiaseT cOO0OM TBEPABIA KEITHINH OJSCTAIMIMI METall, KOTOPHIN SIBISETCS
cruiaBomM menu (55-90%) m uwmuka (10-45%). XapakTepuCTHKH JaTyHH BapbUPYIOT B
3aBUCHMOCTH OT COOTHOIIEHHS MEOd M IMHKA, a TaKXke OT J00aBieHHs HeOONbIIuX
KOJIMYECTB JIPYTUX 3JEMEHTOB, TAKMX KaK aTlOMUHHN, CBUHEL, OJOBO WJIH HUKENb. B 1emnom,
M3 JaTyHH MOKHO KOBaTh pa3jM4YHble M3ENUs, MPOKaThiBaTh ee W Jp. JlaTyHb MOXHO
MPOU3BOAUTH, TMEPEIUIaBlsiAsl JOM JIATYHH WU CIUIABIsAd BMECTE€ CTEXHOMETPHUUYECKHe
KOJIMUECTBA MEJIM U IMHKA. B mpuHIMIe, KaKABIH U3 3THX METAJUIOB MOXKET OBITh MOITYyYCH
MIEPBUYHBIM HIIA BTOPUYHBIM ITyTEM.

bponsa mnpencraBinser coOoi TBepAbIH >KEITOBAaTO-KOPUYHEBBIN CIUIAB MEIU U OJIOBa,
¢dochopa u nHOrAa HEOOJBIIMX KOJIMYECTB APYTHX 3JIeMEHTOB. BpoH3a TBepxke Meau u
JaTyHU. BpoH3y yacTo OTIMBAIOT JJIsl M3TOTOBJIEHUS MaMATHUKOB. bonbiias dyacTh OpOH3bI
MIPOM3BOJIUTCS IUIABIEHUEM MeIu C J00aBJIEHHMEM >KEIaeMbIX KOJMYECTB O0JIOBA, IIMHKA U
Ipyrux BemiecTB. KauecTBo crijiaBa 3aBUCUT OT COOTHOIIEHHS €0 KOMITOHEHTOB.

.HaTYHB u 6pOH3y MOXXHO IIPOU3BOAWUTL B IIPOCTBIX, OTHOCHUTCIIbHO HEOOJIBIIINX THIVISIX WM C
MNPUMCHCHUCM boyiee  CI0XKHOTO O60py,Z[OBaHI/I$[, HaIllppuMep, HUHAYKIHUOHHbIX neqeﬁ,
OCHAUIICHHBIX CUCTECMAaMU KOHTPOJIA 3arpsiI3SHEHUA BO31yXa.

Hannbie m3mepenuit TIXJIJI/TIXI® nas mpou3BOACTBA JIATYHH TOJYYEHBI B Pe3yJibTaTe
OCYIIIECTBIICHUS MIPOTpaMMBbI IO 0TOOPY Mpob, ocymiectienHoi B Tammanae (UNEP, 2001;
Fiedler u gp., 2002). Ilpeampusitue cocTosno #3 HEOONBIIOW TUIABUIBHONW MEYH
MEPUOANYECKOTO JIEHCTBUS JUIsl BBIMUIABKH MEPBUYHOW W BTOpPUYHOW JiaTyHH. M3 naTyHw,
BBIXOJIAIIIEH W3 TMeYd, BPYUYHYIO OTJMBAJIUCh CIHUTKH, KOTOpPHIE 3aTEM MPOKATHIBAIUCH B
JIUCTBI, CMaThIBAJIACh B KATyIIKW JUISI M3TOTOBJIEHUS Pa3NUYHbIX u3nenuil. Ileus Tommmm
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HU3KO-CEPHUCTBIM TSDKEIbIM HEe(TAHBIM TOIUIMBOM C moTpebnenuem ero 30 n/gac. [leun
9KCIUTYaTUPOBAIACh B JUCKPETHOM PEKMME B TE€UEHHE CYTOUHOM cMeHbl mpu 250 Kr Ha OJHY
3arpy3Ky. J[pIMOBBIE Ta3bl U3 MEYH M HECKOIBKHX OJIM3JIEKAIUX YIaCTKOB MIPOXOIMIN Yepes3
MOKpBII CKpyOOep, a 3aTeM BBIBOIMINCH Yepe3 CTAIbHYIO TPYOy Ha KpBIIIe.

Jlnst mpoBeieH!s] IEPBUYHOM OLICHKH CIIeAyeT BHIOMPATh (PAKTOPhI IMUCCHH, YCTAHOBJICHHBIE
JUIS TIPOM3BOJICTBA MEIU U IIMHKA. BrigeneHo dwerklpe kiacca ¢akropoB smuccuu (Tabmuma
29).

Tabnuua 29: @akTopbl SMUCCUU 7S TPOU3BOICTBA JIATYHH U OPOH3BI

Knaccudukarms ®dakTopbl SMHUCCHU - MKT TO/T nmaTyHH/OpoH3bI
Bo3agyx | Boma | [louBa | Ilpogyxr | OctaTtok
1. Tepmudeckoe 00e3KUPUBAHUC 2,5 HIT HII HIT HII
00pe3KOB, TOCKHUTATENb, MOKPBIH
cKkpy006ep
2. llpocTble miaBUIbHBIE IEYU 10 HO HII HII HO
3. CwMmemaHHbBIN JTOM, UHIYKIMOHHBIE 3,5 HO HII HII 125
HeYy, TKaHEeBble QUIBTPHI
4. CnoxHoe 000pya0BaHue, 0,1 HO HIT HIT HO
HanpuMep, NHAYKIHMOHHBIC TIEYH C
CHCTEMOM KOHTPOJIS 3arpsI3HEHUA
BO3/yXa

6.2.8.1 Ilocmynnenue 8 6030yx

DOMUCCHU B BO3YX MOTYT BO3HHKATh IPH MPOLECCAX UIABJICHUS U MEPEIUIaBKH CMEIIAHHOTO
noma. Konnenrpamuu B TpyOe MpeanpusaTHs 1O BHIIUIABKE BTOPHUYHOW JaTyHH B Tammanne
BapeupoBanmu Mexay 0,13 u 0,21 ar M-T3/m’ co cpemanM 3HaueHueM 0,15 Hr M-T3/m* npu
paboueil KoHUEHTpauu Kuciopoaa 19%. DOTa KOHIEHTpauus COOTBETCTBYET (HaKTopy
smuccud 11 mxr M-TO/t natynu (11 mxr BO3-TJ/T).

dakTop smuccum Ui Kiacca 1 clenyeT NPUMEHSTh AN MPOCTHIX IUIABHJIBHBIX II€YeH,
OCHAIIICHHBIX HEKOTOPHIM O0OPYZOBaHUEM II0 YJIABIUBAHUIO JBIMOBBIX Ta30B, Hampumep,
ckpyOOepamu win 3aekTpoduiapTpamu. @akTop IMHCCUH JUTA Kilacca 2 clelyeT NPUMEHSTh
JUIA TPEANpHUsITHi ¢ 0ojee MPOABUHYTOW TEXHOJOTHEH, HampuMmep, C WHAYKIHOHHBIMHU
neYaMu, OCHAIIEHHBIMU PYKaBHBIMH (DMIIBTPAMU U MOKPBIMHU CKpyOOepamu.

6.2.8.2 llocmynnenue 6 800y

BrIOpocsl MOTyT UMETh MECTO B cilydae cOpoca cTokoB. CielyeT 0TMe4aTh UCTOUHUK KaKHX-
1100 CTOYHBIX BOJ, 0Opa30BaBILUXCS B XOJI€ Mpoliecca.

6.2.8.3 I[locmynnenue 6 nougy
Huxaxoro MOCTYIIJICHUA B IIOYBY HEC OXKXUAACTCA.
6.2.8.4 Ilocmynnenue 6 npooykmoi

Ypouu [IXJJI/TIXA®D B paduHApOBAHHOH JIATYHH HE CYIICCTBCHHBI.
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6.2.8.5 [locmynnenue 6 ocmamku

Oskupaercsi, 4To 00pa3yrommecs B pe3yIbTaTe OYUCTKHU Ta30B, a TaKXKe MPUCYTCTBYIOIINE B
ocaJike MOKpPBIX CKpyOOepOB OCTaTKH, €ClM TakoBble mumeroTcs, comepxkat [IXJJI/TIXID.
Konnentpamuu [IXJ/IIX/I® B obOpa3max OCTaTKOB, B3STHIX W3 OCBETIUTENS CHCTEMBI
OUYUCTKH BOJI MOKPOTO CKpyOOepa, ObLTH JOBOILHO BBICOKHUMH, 8683 m 8567 ur M-TOD kr
CYXOro BEIIECTBa; B OOJILIIMHCTBE CTPAaH OCTaTKH MOJOOHBIX IMPOLECCOB MM C TaKHUMHU
KOHIIEHTpalsiMi ObutM Obl OTHECEHbI K OomacHbIM oTxoxaM. KommuecTBo HapaOOTaHHBIX
WIOBBIX OCTAaTKOB OBUIO HU3KHM, HO HE MOIJIO OBITh M3MEpPEHO KoiudecTBeHHO. Kak u
OXHJIAJIOCh, Tpo0a OcTaTKa M3 MeYH Aaja HU3Kyro KoHueHtpamuio 13,6 ar M-TO/kr (UNEP,
2001; Fiedler u nmp., 2002). JIast oleHKH BETHMYUHBI (pakTOpa SMUCCUU UIS TBEPIOTO OCTaTKa
WHPOPMAIIUH el HeJTOCTaTOYHO.

6.2.9 I1pon3BOACTBO Maruus

ITpon3BoACTBO MarHusi U3 pyAbl, B OCHOBHOM, IPOMCXOJUT JUOO IyTeM 3JIEKTPOIM3a
xnopuna Marausa (MgCly), 1160 XMMUYECKUM BOCCTAHOBJICHHEM OKHCIIEHHBIX COEIMHEHHH
Maraus. B xadecTBe ChIpbsi B 3aBUCMMOCTHU OT IIpPOLIECCAa MCIIOJIB3YETCsl JOJIOMUT, MarHE3uT,
KapHaJUIUT, paccoyibl WM MOpCKas Boja. MarHuil Takke MOKET ObITb BOCCTAHOBICH H
MIPOU3BENIEH U3 PA3JIMYHOI0 MAarHUHCOIEPKALLETO BTOPUUHOT'O ChIPbSL.

DNEKTPONH3 HCIOJb3yeTcs Oojiee mmpoko. OH MpeacTaBiseTcs HauOoJiee WHTEPECHBIM C
ToukH 3peHus oopazoanus [IXJI/TIX/D, a Takke UX MOCTYIICHUS B OKPYIKAIOIIYIO CPEAY.
BTopuuHoe mpon3BOoACTBO MarHus B JaHHOM Pasnerne He paccMaTpuBaeTcs.

B mpomecce TepMHYECKOrO BOCCTAHOBICHHS KAJBIIUHUPOBAHHBIN OJIOMHT BCTYNaeT B
pEaKIrIo B TIEYH WU B PeTOPTE ¢ (peppo-KpeMHrEM, HHOTAa BMECTe C almoMuHIeM. [Iporecc
KaJbIIMHUPOBAHUS TPOMCXOAUT TIyTeM JeKapOOHW3alMd W JETUAPAIMHA JTOJIOMHTHOTO
m3BecTHsKa. [lyig mporecca KaJdbIMHUPOBAHMS YacTO HWCIONB3YIOT POTAMOHHYIO WIIH
BEPTUKAIBbHYIO T1CYb.

UccnenoBanusi, npoBeneHHble Ha mnpeanpusitin B Hopeermw, KoTopoe NpPOU3BOAMIIO
3JIEKTPOJIMTHYECKUI MarHuii, UCIOIb3ysl B KAUYECTBE CBHIPbSl JOJIOMUT U PACcCOi, YKa3bIBalOT
Ha TO, YTO OCHOBHBIM ITPOIIECCOM, BBI3BIBAOIINM oOpazoBanue TIXJJI/TIXI®D, sBusercs
IpOLECC, B KOTOPOM B pe3yJibTaTe Harpesanus B neur B mapax Cly mpu 700-800°C rpanyiisi
MgO u xokc mpespamatorcsi B MgCl, (Oehme u ap., 1989). Bo3moxHo, uTO M apyrue
orepanuu npoiecca npuBoaT K oopazoBanuto [IXJJI/TIXAD, takue kak ounctka MgO c
npumenenneM HCI u rpadwurtoBsix nomnactedt (“xiopuansanus’) wnu snekrponns MgCl, c
WCIONIL30BaHUEM TPadUTOBBIX AIekTpo10B (Bramley, 1998). XnopupoBaHHbie yriaeBOI0POIbI
n [IXJJI/TIX]I® noctymanu, B OCHOBHOM, U3 Tpollecca XJIOPUPOBaHUS, MPUMEHSIONIETOCS
IIPU AJIEKTPOJIN3E MarHusl. DTH 3arps3HUTENIN HEOOXOUMO YAAIATh U3 OTXOSIIUX T'a30B, UTO
MOXET OBITh JOCTUTHYTO NPUMEHEHHEM CHCTEeMbl MOKpPOW OYMCTKH. B pesyibrarte, 31O
MPUBOTUT K 3arpsS3HEHUI0 TIPOMBIBOYHON BOJBI U, B CBOKO ouepellb, TpeOyeT 3 peKTUBHOM
ouncTku crouHbix Bog (BREF, 2001a).

Jroboii obpazoBaBmmiics mpu npousBojcTBeHHOM mponecce [IXJI/TIX]I® moxkeT OBITH
YHUYTOXEH Ha TOCIEIYIOUINX CTAAUSIX MPOIEecCca WM MOXKET MOCTYNaTh B BO3/AYX, BOAY WU
B ocTaTkH. VX moroku OyIyT 3aBHUCETh OT XapakTepa Mpolecca, B CBS3H C YeM HCTOYHHK
yriepojaa MOXeT onpezeliecHHbIM 00pa3oM BiusATh Ha oopazoBanue [IXJIJI/TIX/I®D. Tak yrons
BBI3bIBaeT oOpaszoBanue Oonbmux komudectB [TXJJ/TIXD, yem pa3znudHbie BHIBI KOKCA
(Musdalslien u ap. 1998).

Ha uccnenoBanHom npeanpustau B HopBeruu mpu 3ToM mporecce OTXOASANINE U3 TIeYH I'a3bl
OYMIIATHNCH CKpyOOepamMu B TpH JTama, INbUIb yJalsylaCh C I[OMOLIBIO MOKpPOTO
ANEKTpOPUILTPA U Hampasisuiach Ha cxuranue. COpochl B BOJLy CTOKOB CKpyOOEpOB 3aBHUCST
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OT CHUCTEMbl OYUCTKH CTOKOB W HaJM4YUs KaKoH-muOo peumpkyssiuuu/perenepanuu. C
OIIMCAHHOM BBIIIE OYUCTKOM BOJIBI U Ta3000pa3HBIX BHIOPOCOB, €KETOTHBIE SMUCCHU B BO3/IyX
paccMaTpuBa€MOIrO HOPBEXKCKOro MNpECANpUsATUA ObLIN OILICHCHBI B MCHEC 4YEM 2 r
Hopaugeckoro TO (H-TD), a B Boay - 1 r H-TD (Musdalslien u ap., 1998).

Jlo TOro, Kak cTaqy WCIOJIb30BaTh YCTAaHOBKU JJIsi OYUCTKH, CTOKH CKpyOOepoB
cOpacwiBamuch B Boay. BreiOpockl exeromno cocraBimsum npumepHo 500 r H-TD (Oehme,
1989).

Tabmuua 30: @akTOpbl SMUCCUU B IPOU3BOACTBE MArHUs

Knaccudukarms ®akropsl smMuccUN - MKT TO/T Maraus

Bo3agyx | Boma | [louBa | Ilpogyxr | OctaTtok

1. IIpou3BOACTBO TEPMUUECKOMH 250 9000 HII HIT 0
nepepabotkoit MgO/C B Cl; - 0e3
OYHUCTKH CTOKOB, OTPAaHUYCHHAs
OYHCTKA T'a30B

2. Ilpou3BoacTBO TEPMUYECKON 50 30 HII HII 9000
nepepadotkoit MgO/C B Cl,; -
BCECTOPOHHHH KOHTPOJIIb
3arps3HEHUS

3. Ilpouecc TepMUyeCcKOro 3 HO HII HII HII
BOCCTAHOBJICHUS

6.2.9.1 llocmynnenue 6 8030yx

DakTopsl SMUCCUM 7Sl BO3AyXa MPU MPOU3BOJACTBE MarHusi ¢ MCIHOJIb30BaHHEM IMpoIiecca
XJIOPUPOBAaHUA-AJIEKTpoNu3a KkpadiHe HeomnpeaeneHHbl. [IXIJI/IIXAD obpasytorcs wu
MOCTYMAIOT U3 XJIOPUPYIOIIEH Me4YH, B KOTOPOH OKCUJ MarHusi NepexoauT B XJIOPUI MarHusl.
B nmoxymentre EU BREF mnpuoxmarcs cneayroniue pmaHHble: ObUTH  OOHAapy>KEHBI
koHuenTpammn 0,8 Hr TO/M’ B OTXOMSIINX ra3ax MPH XJIOPHPOBaHUH ((akTop sMuccHi=12
MKr TO/T); 1 BEHTHISIHOHHBIX Ta30B MpPU XJOPHUPOBAHUHM OBLI YCTaHOBIEH (aKTOp
smuccud B 28 MKr TO/T, a KOHIIEHTpAIMHU B IIeXe JEKTPOIN3a U XJIOPUPOBAHUS Aall (PaKToOp
smuccuu B 13 mxr TO/T (BREF, 2001a).

JUis 2JeKTPOJIMTUYECKUX IMPOIECCOB, B KOTOPBIX HE HCHOJIB3YIOTCSA JIOCKHUTaTeNld, HO
HCIIONIB3YIOTCS. MOKpBIE CKpyOOephl, B Ka4ecTBE OIIEHOYHOTO YCTaHOBJIEH (DakTOp dMUCCHH
250 mxr TO/T mpoamykra. Jlis mpolieccoB, B KOTOPBIX HMPUMEHSIOTCS MHOTOCTYIEHYAThIe
MOKpBIE CKpyOOephl U TOCKHUTaTeIbHbIE KaMepbl, (hakTop sMuccun coctasisier 50 Mxr TO/T
MPOIYKTA.

Jnst  mpeAnpusTHH, WCMIONB3YIOMIMX MPOLECC TEPMUYECKOrO BOCCTAHOBICHUS, OynaeT
npuMmensTbes hakrop smuccuu 3 mxr TO/T (BREF, 2001a).

OMHCCHH MOTYT OBITH TOpa3o 0o0Jiee CEePhe3HBIMHU MPU OTPAHUYCHHOW OYMCTKE Ta30B WIIH
MIPH UCTIOJIb30BaHWHU UCTOYHHKA YTIIEpoa, Aarolero Beicokoe oopazoBanue [IXJ/TIXD.

6.2.9.2 I[locmynnenue 8 600y

[Moctymienne B Boay OyAeT 3aBHCETh OT KOJMYECTBA OOpA30BABIIUXCS B IPOIECCe
NXAJ/TIXAD, s¢pdextuBHoctr yaanenust [IXJJ/TIXAD u3 moTOKOB ra3oB CHUCTEMaMH
OYHMCTKHA U OCOOCHHO OT OYMCTKH, TIPUMCHSIFOIICIHCS B OTHOLICHUN CTOKOB.
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JInst oneHKH BBIOPOCOB, O0Opa3yroNIMXCS B Ipoleccax, OTIUYHBIX OT TEPMHUYECKOMN
nepepabotku MgO/kokc B Clp, TaHHBIX HEOCTATOYHO.

Jis  mpoueccoB, BKIIOYAIOUIMX — BCECTOPOHHIOK  OUYMCTKY BOJBI (B TOM  4YMCIe
BbICOKO3()()eKTUBHOE YyAaJeHHE TBEPIbIX YacTHIl), (PakTop SMHUCCHU OLIEHHWBaeTCs Ha
OCHOBaHUM COOOIICHUN O BHIOpOCAX ¢ HOPBEKCKOTO MPEeANpUsITHS B KOHIE 90-X TO0B, WIH
npuHumaercsi 3HadeHne MeHee 1 r TO B rox. Jlo ocHamieHus MPOM3BOJCTBA CHCTEMaMH
OYHCTKH CTOYHBIX BOJ BEIOPOCH! B Boxy oueHHBanuch B 500 r TD B roj, u 3Ta ke BeIUYHHA
NPUMEHSIETCS Il OLEHKM (aKkTopa SMHUCCHM B CIIy4YasxX, KOTrJa HHUKAKOW OYMCTKH HE
MIPOU3BOJUTCS.

®daktop smmccun B 9000 Mkr TO/T MarHus TpHUMEHSETCS TaM, TAE€ CTOYHBIE BOJIBI
cOpachiBatOT 0e3 BCsAKOW OYMCTKH. [lo maHHBIM 0OCIETOBaHUS €BPONEHCKUX MPEIPHUSITHN
cooOmanock o gaxrope amuccun 33 Mxr TO/T metamna maraust (BREF, 2001a).

6.2.9.3 llocmynnenue 6 nougy

[ToctyieHre B MOYBY MOXKET IPOU30MTH B CIydae, KOrAa MPOLECC OYUCTKHU MPEAIONaraeT
BBIMTYCK CTOKOB B OTCTOMHBIN OacceiiH. OrieHKa KOJMYECTB B OCTaTKax MpHUBeAcHA B Paznene
6.2.9.5.

6.2.9.4 Illocmynnenue 6 npooykmul

Oxwunaercs, uro yporau [IXJIJI/ITX]I® B nmpon3Be1eHHOM MarHUU HE3HAYUTEIHHBI.

6.2.9.5 [locmynnenue 8 ocmamku

Octartku, obpa3ymonmecss IpU OYUCTKE, Kak oxuaaercsi, MoryT coaepxarb [IXJJI/TIXID.
OnHa ¥3 cTaguil OYUCTKU CTOYHBIX BOJ MOJKET BKJIIOYATh OCAXKIECHHE B OTCTOMHOM Oacceline,
YTO CHOCOOCTBYET MOCTYIUIEHUIO OCTaTKOB B MOYBY. J[JIs1 OLIEHKM MOCTYIICHHS B Mpoleccax
C NPUMEHEHUEM 3JIEKTPOJIM3a MOXHO MPEANONOXKUTh, YTO YCTAHOBKA MO OYHCTKE CTOKOB
npousBoaut 0,01 TorHy MioB, cogepxkammx [IXJI/TIX1® (BREF, 2001a).

Nmeercss xpaithe ™mano wuHpopmanmu o koHneHTpanusax [IXJ/TIXJI® B ocrarkax,
o0pa3ylolmuxcs B pe3ysibTaTe 3TOro Mpolecca, Uik KOJINYecTBaX MPOMU3BEIEHHBIX OCTaTKOB.
MOHO NPOBECTH JHIIb IEPBUYHYIO OLIEHKY.

[Ipeanomnaraercs, 4To TaM, TIe OYUCTKA CTOKOB HE mpoBoauTcs, B octaTkax [IXJ/TIX/ D
He 00HAPYKHUBAIOT (XOTS HEKOTOPBIC WX KOJUYECTBA MOTYT BOSHUKHYTh B PE3yJIbTaTe APYTUX
craguii mpouecca). CrnenoBaTenbHo, (PaKTOp AMHUCCHUM paBeH Hyr0. Tam, rie NpoBOAAT
BCECTOPOHHIOIO OYUCTKY CTOKOB, mpeamonaraetcs, yto nocryruienne [IXJJI/TIXD B Boay
npubau3uTensHO paBHO ynoBineHHbM [IXJIJI/TIX]I®, a, crnemoBaTenbHO, OHHU OyIyT
MPUCYTCTBOBATh B OCTaTKax. B kauecTBe MepBUYHON OleHKH MPpUHAT GakTop smuccuu 9000
MKT TO/T mpoayKuuu.

6.2.10 ITpou3BOACTBO IIPOYMX IIBETHBLIX METAJLIIOB

[IBeTHBIC METAUTBI TPOU3BOAAT W PAPUHUPYIOT, HCIOJIB3YS MHOMXECTBO IPOIIECCOB.
KoHKpeTHBIE HCITOJIb3yeMbIC MPOIECCH], @ TAKXKe BOMPOC BEPOSITHOCTH OOpa3oBaHUS B HUX
MXAJ/TIX 1D cnokHbI, ¥ B ICTANSIX HE HCCIICIOBAHBI.

PaGora, mnpoBenenHas B HopBeruu, mokaszajia, dYTO TIPOILECC, NPUMEHSICMbIH IS
papuHUpOBaHMS IEPBUYHOTO HUKENS, B KoTopoM ais nepeBona NiCl, B NiO ucnonbs3oBaincs
PEAKTOP C MCEBAOOKMKEHHBIM c10eM npr 800°C, cepbe3HO 3arpsA3HIET OKPYIKAIOIIYIO CPELY
NXAJ/TIX 1D, onHako, pakTopoB SMUCCUH He TTpuBomIIoch (Oehme u nip., 1989).
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TecTbl, poBeNicHHBIE B [ 'epMaHNH, BBISSBUIIM BHICOKHE SMHUCCUH TIPH TUIABJICHWH OJIOBa (I10
113 mxr TO/T), HO JUIsI IPUMEHEHUS 3TOW BEIUYHMHBI JJIsl MPOILIECCOB MPOU3BOCTBA OJIOBA,
nHpopMaiuu Hepoctarouno (Broker u nip., 1999).

X /TIXA® MoryT nocTynars NpH ApyruxX TEPMUUECKUX METaJUTyprud4ecKux Ipoueccax, a
OMUCCHUHN 6yI[YT ONpeACTIATLCA CTCICHBIO 3arpsA3SHEHHOCTU JIOMA, a4 TAKXKE YJIaBJIMBAHUEM U
OUYHMCTKOM JBIMOBBIX T'a30B. MunuMaabHbIe SMHUCCHHT OXHUAAKTCA B ClIy4dasx, KOraa CbIpb€ HE
3arps3H€HO, a OYHMCTKa TIa30B BCCCTOPOHHAA, BKJIIOYasd IbUICYJIABJIMBAHUC TKaHCBBIMH
¢wibTpaMu, BIyBaHWE W3BECTH W, BO3MOXKHO, NMPHUMEHEHHE AaKTUBHPOBAHHOTO YTJS, a B
HEKOTOPLIX CIIy4dasax HOC)KHFaTeHBHOﬁ KaMCpBhI.

BaxxHo He mnpomycTUTh MOTEHIHMANbHO 3HAuMMbIX uHcTouHUKOB [IXJJI/TIXID mnpocro
MOTOMY, YTO JJIsl YCTAHOBJICHHSI MTOJHO3HAYHBIX (PAaKTOPOB AIMHCCUH JTAaHHBIX HEIOCTATOYHO.
CrnenoBarenpHO, Ui TEPBUYHOTO BBIABICHMS IOTEHIMAJIBHBIX BBHIOPOCOB Tpenasaraercs
U3y4YeHHE MPOIECCOB, UCIIONIB3YIOMMXCS Ui MPOU3BOACTBA IIBETHBIX METAJUIOB. BBIOpOCHI
MOTYT IMPOUCXOIUTh B BO3AYX, BOAY M ocTarkd. Ilpu umccrenoBaHuM NPOM3BOACTBEHHBIX
MPOLECCOB MpEIIaracTcsi yKas3blBaTh TEPMHUYECKHE TMPOLECCHI, PETUCTPUPOBATH THII
MPUMEHIEMON CHCTEMBl OYMCTKH Ta30B M OTMEYaTh OOHAPYXCHHBIC YPOBHH 3arps3HCHHS
MOCTYTAIOMIMX MaTepuaioB. Takke Heo0XoauMo yka3piBaTh Ha mnpumeHeHue Cl, wim
reKcaxJiopaTana i paQUHUPOBAHUS U HA HATMYKE B CHIPHE XJIOPUPOBAHHBIX COEINHEHUH.

IIpencraBnennslii B PyKOBOACTBE BONPOCHUK ITOMOKET BBISIBUTH M 3apPETHCTPUPOBATH ITH
rapaMeTpsl U KpUTEPHUH IS JAIBHENIIIEr0 HCCIENOBaHUA STOTO BOIIPOCa.

Tabnuna 31: @akTopbl SMUCCHU JIJISI TEPMUIECKUX MTPOIECCOB B I[BETHOW METALITYpIUU

Knaccudukanus DaxTopsl SMUCCHH - MKT' TO/T POAYyKTa

Bo3agyx | Boma | [louBa | Ilpomgyxr | OctaTtok

1. Tepmuueckue Npouecchl B 100 HO HII HII HO
[BETHOW METAJLITYPIHH —
3arps3HEHHbIHN JIOM, IPOCTOE
IbUICYJIaBIMBAHUE UIIH €r0
OTCYTCTBHE

2. Tepmuueckue nMpoueccH B 2 HO HII HII HO
[BETHON METaJUTyPTrHH — YACTHIN
JIOM, TKaHEeBbIe (PUITBTPBI/BAyBaHKE
W3BECTH/IOCKUTATEIH

6.2.10.1 Ilocmynnenue 6 86030yx

Omuccun  OyAyT BBICOKAMH JUIS YCTAaHOBOK CO CHaObIM KOHTPOJEM 3arpyskKaeMbIX
MaTepHajoB, YTO TPUBOJHUT K BBICOKMM KoHIeHTpamusMm [IXJJI/TIX]ID. Jlaxe ecnm
MAacCOBBIN Pacxoj HEBEIHMK, MOKET IPOU30MTH JIOKAJIBHOE 3arpsa3HeHne. MakTopbl S3MUCCUU
OLICHMBAIOTCS HA OCHOBAaHMHM OOPBIBOYHBIX JNAHHBIX JUISI TEPMUUYECKON pereHepalyy [BETHBIX
METaJUIOB, KOHIIEHTPAlMM MOTYT IIMPOKO BAapbHpOBaTh OT MeHee 1 HI/M® (xmacc 2) mo
necsTkoB Hr/M (knace 1).

6.2.10.2 Ilocmynnenue 6 600y

[Toctymienne B BOAY MOMXKET MPOWCXOIUTH TaM, IJIe TPOMCXOJIUT COPOC CTOYHBIX BOJ.
Crnenyer oTMedaTh HAIMYHE CTOKOB M MX UCTOYHHK.
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6.2.10.3 IlocmynneHnue 6 nougy

HOCTYHJ'IGHI/UI HC OXKHIAACTCA, 3a MCKIOYCHUCM CJIYyHYacB, KOrga OCTAaTKH CKIAJAUPYIOT Ha
3CMIIC.

6.2.10.4 Illocmynnenue 6 npodykmuol
B paduHupoBaHHBIX METAIITMYECKUX M3AETHIX He oxunaetcsa npucytetsust [IX/TIX/D.
6.2.10.5 Ilocmynnenue 6 ocmamxu

Octarku moryt coaepxarb [TXJJI/TIX/I®D. Jlns ycraHOBIeHUs (PaKTOPOB 3MHUCCHUU JTAHHBIX
HEIOCTAaTOYHO. MCMOIb30BaHNE OCTATKOB B KAYECTBE CHIPhS MOXKET IIPUBECTU K 3arPSI3HEHUIO
MIOCJIEIYIOIIETO MpoIiecca.

6.2.11 Usmenpunrenu

Korma roBoputcs 00 W3MENBYHTENSAX, OOBIYHO HWMEETCS B BHIY W3MEIBYHTENN JUIS
OTCITY>KMBIINX aBTOMOOMIICH. DTH MalllMHBI CIIOCOOHBI 3arfIaThiBaTh aBTOMOOWIIH TOJHOCTHIO
W M3MENbYaTh €ro Ha MaJieHbKWE, BEIMYWHOW C KyJaK, KYCOYKH METajjla, HO OHU TaKxke
paboTaloT M ¢ JAPYIMMH 3arpykaeMbIMH MarepuaiamMu. Ha mpakTuke B U3MeENbUMTENAX
U3MeNbYaloT U Oosee JIerkue M3/eNus, Takue Kak BeJIOoCHIebl, 0OpHCHYI0 MeOesb, TOProBble
aBTOMAThl, TaK Ha3bIBAEMYIO «OENmyl0» TEXHHMKY (XOJOIWIBHUKH, IUIUTHI, CTHpAJIbHBIC
MallvHbl U Jp.) U «TEMHYIO» TeXHUKY (TeneBu3opsl, paguo u ap.) (Nijkerk and Dalmijn
2001). M3menpunTenu MpeACTABISIOT COOOW OrpOMHBIE MAIIMHBL, BHYTPU KOTOPBIX
YCTaHOBJICHBI OJ{HA WJIM O0Jiee HAKOBAJICH WM pa30uBaTesiell, 1 KOTOPBIE BHICTIIAHBI H3HYTPH
JMCTAaMH JITUPOBAHHOM CTaid. DIIEKTPUYECKHN IBHTATEh 3aIyCKaeT POTOpP CO CBOOOIHO
Ka4aoIMMHCS MOJIOTAaMH W3 JIETHPOBaHHOW cTamu. [lom w3MenpymrTeneM yCTaHOBJICH
BUOPAIIMOHHBII MOI0H, B KOTOPHIM 4Yepe3 pemieTKH MOCTYMAeT W3MENbYCHHBI MaTepHall.
OObIYHO B pe3yibTaTe IMpolecca o0pa3yeTcss IMOTOK W3 YEPHBIX METAJJIOB, KOTOPBIH
OTHOCUTENIBHO YUCT U COAEpKUT Hebonbiue (50 MM) KyCOUYKM cTald M "BCIyIIEHHBIH"
IIOTOK, COCTOSIIMI 13 (parMEeHTOB LIBETHBIX METAJJIOB U MPOYMX MaTepUaIOB, MOMAJA0IIUX
B M3MEIbUNTENb (TaKKe Ha3blBaeMbli KOMOMHUPOBAaHHOH YCTAHOBKOM Ul ApOOJIEHUs).
[ToTennmanpHBIE IMUCCUN TepMUYECKON TiepepaboTky onucansl B Paznene 6.1.4.

Ha Bxone B M3MeNbYHTENb YCTAaHABIMBACTCS 3arpy30YHBIA JIOTOK M CHCTEMa JO3alUU JUIS
MOCTETICHHOW 3arpy3Kd MaTepuajla B UW3MeNb4HTeNb. Ha BBIXOAE yCTaHABIMBAIOTCS
yCTpOHCTBa cOOpa MBLUTH MM 00CCTBUIMBAHUS, KOTOPBIE MOXET COCTOSATh M3 IIMKIOHOB WU
ckpyOOepoB BeHTypu, u BBIXOJHBIE KOHBEHEphl sl pa3leleHUs MOCTYMAIOMINX
M3MENbYCHHBIX MaTepHalioB N0 MarHUTHBIM CBOMCTBaM, pasmepy U mp. (Nijkerk and Dalmijn
2001).

W3menpunteny A 0TpabOTaBIIMX CBOK CPOK aBToMOOmIel nepeuuciensl B [Ipunoxennn C
KonBeHIIMM Kak MOTEHIUANBbHBI UCTOYHHUK HENpPeIHAMEPEHHOTO0 00pa30BaHUA W BHIOPOCOB
CO3. Opnako, B HacToslIee BpeMsl HET JOCTATOYHBIX MOJTBEPKACHUNA TOTrO, YTO B XOE
JIAHHOTO MEXaHUYeCKOro mpoiiecca nmpoucxoaut HoBoooOpazosanue [IXI/TIXID nmu I1Xb.
Nwmerommecst mannble  ykazpiBatioT, uto [IXJIJ/TIX]I® wu IIXb, BeIOpacbiBacMmble U3
M3MENBYHTENICH, MPOMCTEKAOT W3 MPOMBINUICHHOTO/IpefHaMepeHHoro npou3Boactea [1Xb
1 OBUIM NMPUBHECEHBI C MACJIaMH, TUAJIEKTPUIECKUMU KHUJIKOCTSIMHU U Tp., COACPKALIIMHUCS B
U3MeNbYaeMbIX aBTOMOOMJISIX WJIM B IMOTPEOMTENIbCKHX ToBapax. M3menpuuTenn mpocTo
BBICBOOOXKIAIOT 3TH 3arps3Hstomue Bemectsa (SC BAT/BEP 2004).

[lpuHrMasi BO BHUMaHHWE NPUBEICHHOE BBINIE Pa3bsICHEHUE, M YUUTHIBAas TOT (akT, 4TO
UMEeTCs JIMIIb HEMHOTO IaHHBIX, ObLT BBIJENICH €IUHCTBEHHBIH Kiacc (aKTOPOB IMHUCCHUHU
JUTSE BEIOPOCOB COOCTBEHHO Tporiecca u3menbuenus (Tabnura 32).

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 101

Tabnuna 32: @akTopbl SMUCCUU JIJIST U3METBUUTEIICH.

Knaccudukanus ®daxTopsl SMUCCHH - MKT TJ/T cTanm

Bosnyx | Boma | Iousa | Ilpomykr | Ocrarox

[IpeanpusTus 1o U3MENBUESHUIO 0,2 HII HII HO HO
METaJIOB

6.2.11.1 IlocmynneHnue 6 8030yx

OMuccun Bo3HUKalT BeaeactBue mnpucyreTBus [IXb w [IXJ/IIXIP B Matepuane,
3arpy’kaeMOM B YCTAQHOBKH ISl M3MEJIbUCHHS (TaKOM, KaK aBTOMOOWJIBHBIC JBUTATEIH,
OBITOBOE  DJICKTPOOOOpPYIOBAaHWE WM JAPYTHE DIIEKTPONPUOOPHI), H  TOCIEAYIONIEM
BBICBOOOXKJICHMHM B BO3JyX B IIpolLlecCeé MeXaHM4YecKoM JecTpykuuu. OCHOBBIBasCh Ha
naHHbIx, npenoctaBieHHbIXx SCEP (1994), 6bi1 paccuntan daxtop smuccuu 0,2 Mxr TO/T
(xormentpamus  0,04-0,4 =r TO/™’). HemaBHee HcCienoBaHHe TpEX YCTAHOBOK IO
n3menpucHno Bo @nangepe (benbrus), o0OpynOBaHHBIX MO KpaiiHeH Mepe IUKIOHAMH,
ycranoBuna mokazarenu smuccuu [IXIJI/IIXAD wmwxke 0,1 Hr TO/HM® (o 9 u3 10
n3mepenuii) (Francois et al. 2004).

6.2.11.2 Illocmynnerue 6 600y

[ToctyruieHrne B BOJy MOXET MPOUCXOJUTH TaM, TJi¢ MPOUCXOAUT cOPOC CTOYHBIX Boa. Jliis
OIICHKM (haKTOPOB SMHUCCHHM JaHHBIX He uMmeercs. Ciexyer cooOmaTh O HAJIWYUH JTFOOBIX
KHUIKAX CTOKOB, M IPUMEHATH KaKyI0-TH00 WX OYUCTKY.

6.2.11.3 [locmynneHnue 6 nougy
[TocTymuieHns B IOYBY HE OKUIAETCS.
6.2.11.4 [locmynnenue 8 npooykmol

[Toxoxe, 9TO MPOMYKTH OYIYyT KaK-TO 3arps3HEHBI, OJHAKO, YPOBEHB 3arps3HEHUS] OICHUTH
HE MPEJICTABISACTCA BO3MOXKHBIM.

6.2.11.5 [locmynnenue 8 ocmamku

OcTatkamMy MOTYT SIBIATBCA MaTepHalibl, 3aJep>KUBaeMble TMpPHU MbUICYIABINBAHUU, WIH
HEKOMMepYeCKHe MPOAYKThI U3MeNIbUeHUs (HEMEeTaJUInYecKue MaTepHaibl). B HUX BO3MOKHO
npucytcTBue Huskux ypoBHed [IXJIJI/TIX/®P, HO nis mpoBeeHHs] OIEHKH JAHHBIX HE
umeercs. PereHepupoBaHHBI MeTall MOXET IIONMAacTh B IPOLECC TEPMHUUECKOro
BOCCTaHOBJICHUS, U BEIOPOCH MOTYT ITPOM30UTH B 3THX MPOLIECCaX.

6.2.12 Tepmuyeckas pereHepanys MeTaJLJIOB U3 IPOBOIOB

Cxuranmue kabens — 3TO Ipoliecc, B KOTOPOM M3 MPOBOJA PETCHEPUPYIOT MeIb U CBHHEI]
MyTeM CKUTaHWSA HM30JALHOHHOTO Marepuasa. B camMoM mpocToM, OTKPBITOM BHAE, STOT
IpOLECC TPOUCXOJUT BHE CIHCNUAIBHBIX YCTAaHOBOK U 3aKIIOYACTCs B CXKUTAHUU JIOMa
IPOBOJIOB C IENbIO yAAlIEeHUs UX 00oiodyek. Bo MHOrux crpanax Takas omepanust Obina Obl
paciieHeHa Kak He3akoHHas. [[ns Oojee yCIIOXKHEHHBIX ONepanuii morpedyercs medyb ¢
CHCTEMOW OYHCTKH Ta30B, COCTOAIICH M3 JIOCKUTaTEeIbHBIX KaMmep U ckpy0OepoB. B stom
npoliecce NPUCYTCTBYIOT BCE MHIPEAMEHTHI, TpeOytomuecs aist oopazoBanus [IXI/TIX/1D:
yraepon (o6onouka), xmop (IIBX wnu cpeactBa myist 60psObI C MIIECEHBIO) U KaTaIM3aTOP
(Menp).
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MoxeT nmoTpe0oBaThCsl MPOBECTU OLIEHKY KOJUYECTBA CKUTAEMBIX BHE YCTaHOBOK IPOBOJIOB,
TaK Kak MaJIOBEPOSTHO, UTO 3/1eCh OyIyT perHCTPUPOBATHCS CTAaTUCTHUECKUE NaHHbIe. Mecra,
Tl IPOBOJAT CKUTAHUE, OOBIYHO MOKHO BBISIBUTH 110 UMEIOIIMMCS Ha HUX OCTaTKaM.

beun pazpabotanbl cnepytone kinacchl gaktopoB smuccuu (Tabmuna 33). Otu dakTopsl
OMUCCHU PACCUYUTAHBl HA OCHOBE OOIIEH MacChl CKUTaeMOro MaTepHaia, TO €CTh METHOTO
Ka0eJss ¥ IIaCTUKOBBIX 000JI0YEK.

Tabnuna 33: @akTopbl SMUCCUU TSl TEPMUUECKON pereHepalui METauioB U3 TIPOBOJIOB

Knaccudukarms dakropsl smMHccuu - MKT TO/T MaTepuana

Bo3ayx | Boma | [louma | Ilpomgyxr | OctaTtok

1. OrtkpeIiTOE CokUraHue Kadesst 5000 HO HO HO HO

2. Ilpocras neub ¢ JOCKUTATENEM U 40 HO HII HO HO
MOKPBIM CKpyOOepoM

3. CxuraHue 3JIEKTPOMOTOPOB, 3,3 HO HII HO HO

TOPMO3HBIX KOJIOJOK, U Jp. -
HaJIMYUE TOCKUTATEIA

dakropsl g Ki1acca | IPUMEHSIOT IPU OTKPBITOM, BHE YCTAaHOBOK, C)KUI'AHUU, a (PaKTOPBI
JUId Kjacca 2 clefyeT NPUMEHSTbh JUIsl KOHTPOJUPYEMbIX IPOLECCOB IO pPEreHepanuu
METAJUIOB W3 MPOBOJOB C HCIIOJIB30BAHMEM IE€YM U CHCTeMbl 0a30BON OYHMCTKU Ta30B.
DaxkTOpBI SMUCCUU IS Kilacca 3 MPUMEHSIIOT JIJIS TIeUeid, B KOTOPBIX PEreHEPUPYIOT OOMOTKH
3JIEKTPOMOTOPOB, TOPMO3HBIE KOJOAKH M TP., KOTOPhIE OCHAIICHBI KaKOW-INOO0 CHUCTEMOM
OYHUCTKH T'a30B.

6.2.12.1 Illocmynnenue 6 86030yx

Hackonpko HaM H3BECTHO, HE HMMEETCS JaHHBIX HW3MEPEHUNA SMUCCUH JJISI OTKPBITOrO
CKHTaHus Kabenst, ¥ OYeHb Maj0 HMX IMOCTYIHJIO OT JIMI, BEAYIIUX COKUTAHHE KaOens Ha
3aKOHHOM OCHOBaHMH. CaMble BBHICOKHE KOHIICHTPAITUH, O KOTOPBIX COOOIIAI0Ch, COCTaBIISIN
254 ur TO/M> JUIS TEPMHYECKOTO BOCCTAHOBJICHUS W3 TIPOBOJIOB (naHHBIE U3 [ommanaum), a
(dakTopel sMmuccun, poxomsmue a0 500 mxr TO/T, BCTpeyanwch B TOJIAHACKOM M
aBctputickom peectpax (LUA, 2000); munumaneaeiMu Obitn 3,3 mxr TO/T. B peectpe
Isetinapun npumeHed daktop smuccun 2340 mxr TO/T (LUA, 2003). 151 O1leHKH SMUCCHIA
MIPU OTKPHITOM OECKOHTPOJIHLHOM CXKUTaHHMM ObUT ycTaHoBNeH (akTtop smuccuu B 5000 MKr
T3/t (xnace 1).

dakTophl dMHUCCHH JUISI Kiacca 2 CIEAyeT NMPUMEHATh Ui CXKUraHWs KaOeis B Iedax,
OCHAIIICHHBIX JOCKUTATEIBHBIMU KaMepaMH U MOKPbIMH cKpyOOepamu. Konnenrpanus B 40
MKT TO/T s smMuccuii B Bo3ayx Oblia npeiokeHa Bremmer u ap. (1994).

Jia meuel, COKUTaloMmMX 3JIEKTPOMOTOPHI, TOPMO3HbBIE KOJIOAKH W AHAJIOTMYHBIC H3AEIus,
OCHAIIIEHHBIX JOCKUTATEIFHOW Kamepoi, mpumensercs (akrop smuccuu 3,3 Mkr TO/T
(Bremmer u ap., 1994).

Crnenyer paccMaTpuBaTh BCSKYH0 aHAJOTMYHYIO OIEpALMI0 10 pereHepaluuyd U OTMEeYaThb
HaJIN4YKE KOHTPOJIS ¥ KAKOK-JTMOO OYHCTKH ra3oB.

6.2.12.2 [locmynnenue 6 600y

B ciydae, xorma uCmonp3yercs Medb M HMMEETCS MOKPBIA CKpyOOep, MOXKHO OXHIAaTh
noctyruieHus: B Boay. CineayeT yka3blBaTh Ha HAIMYUE HA TOJOOHBIX MPEANPUSITHIX CUCTEM
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MOKPBIX CKpyOOepoB, TPOCIICKHBaTh CYyAbOy CTOKOB M OTMEYaTh JIOOOH BUJ OYHCTKH
yYKa3aHHBIX CTOKOB.

6.2.12.3 [locmynneHue 6 nougy

[TocTymieHne B TIOYBY OXHAAETCS, KOT/IA MPOIECC MPOUCXOUT HA OTKPHITOM OTHE, B 3TOM
caydae ocTtaTkd OyAayT Ha 3emiie. B MecTax HENeraapHOTO CXKWTaHUS H3MEPSUIHNCH
KOHIIeHTparuu B mouBe o 98000 ur TI/kr. [pyrue ciaydyau, KOTJa OCTaTKH yAaJsSIOTCH,
paccMOTpeHbl B Pasmene, TOCBAIICHHOM oOcTaTkaM. B ciiydae CKHraHus KaOens BHE
CHEIUATBHBIX YCTPOMCTB MOXKET MPOU3OUTH CYIECTBEHHOE 3arpsi3HEHUE IOYBHI, U TaKue
MecTa cleAyeT BhIABIATh KaK NOTEHIMAJIbHBIE 'TOPSUYrEe TOUKH .

6.2.12.4 Ilocmynnenue 6 npooykmwl
Kakoro-n16o moctymieHnus B IpOU3BOAUMYIO ME/Ib HE OXKHIACTCS.
6.2.12.5 [locmynnenue 6 ocmamku

Ocrartku, oOpa3yroiuecss B mpoiecce, kKak oxunaercs, OyayT comepxkats [IXIJ/TIXAD, u
WX YPOBHHU MOTYT OBITh BHICOKUMU. JIaHHBIX JIJIst TIPOBEACHUS OIICHKH HE UMENIOCH.
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6.3 OcHoBHast kateropusi 3 — IIpoM3BOACTBO JIEKTPOIHEPIUH U TEIJIOBOH
JHEPIruu

PaccmarpuBaemasi KaTeropusi IPOU3BOACTBA AJIEKTPOIHEPTHH U TEIUIOBOM SHEPTUU BKIIOYAET
3JIEKTPOCTAHIMH, TPOMBIIUICHHbIE MECTa CXKUTaHUs (TMeYd) M YCTAaHOBKU JUIS BBIPAOOTKU
TeIia Juis OTOIUICHUS] MOMEIIEHHUH, KOTOpble padOTalOT TOJIBKO HAa HMCKOMAEMOM TOIUTUBE
(BKITIOYAs TIOMYTHOE CKUTAHUE OTXOJOB - 10 1/3 3arpy3ku meum), Ouorase, BKJIIOUYas ra3 u3
OTXO/IOB OPTaHWYECKOTO MPOUCXOXKACHUs, n Omororummee. B Tabnuue 34 mpuBeneHsl mTh
MOIKATErOpHUil, BBIACISEMBIX BHYTPH 3TOW OCHOBHOM KAaTeropuu MCTOYHUKOB. OCHOBHBIMU
cpelamu, KyJa HJIET MOCTYIJICHHE, SBISIOTCS BO3AYyX M octaTtku. [louBa paccMmarpuBaercs B
KauecTBe MOAOOHOW Cpe[bl JIMIIL B Cllydae OTOIUICHUS B OBITY M MPUTOTOBIICHUS MHILIU C
UCIOJIb30BaHUEM JIM00 OMOTOILIMBA (B OCHOBHOM, JPEBECHHBI), JINOO HCKOMAEMOro TOILIUBA.
[TocTynienue B ouBy NPOUCXOUT, €CIIU OCTATKU CKIAUPYIOT Ha 3eMIIE.

Tabmuua 34: [Monkareropun OCHOBHOM KaTeropu UCTOYHUKOB 3 — [Ipon3BoacTBo
3JIEKTPO3HEPTUH U TEILIOBOW SHEPTUH

Ne Kareropuu u Bo3ayx | Boma | Ilouma | llpoaykT | OcraTok
NOAKATErOpUH
3 IIpousBoacTBo X (X) X

IJICKTPOIHEPIUU U
TeNJIOBOM JHEPIruu

a | DJeKTpocTaHLUU Ha X X
HCKOTIAaeMOM TOILTUBE
(yronb, He(Th, ra3, roprounit
CJIaHEL U COBMECTHOE
C)KUTaHUE C OTXO0JIaMH)

b | DnekTpocTaHIK Ha X X
OMOTOITUBE (JIPEBECHHA,
coJjioMa M mpouee
OMOTOIIITURO)

¢ | Cxxuranue ra3oB U3 OTXOJIOB X X
OPraHU4ecKOoro
MPOUCXOXKICHUS U ONOTa30B

d | OTomenue AOMOB U X x) X
MPUTOTOBJICHUE TTHIIH
(IpeBecuHa U Ipyroe
OMOTOILTHRO)

e | OToruieHne JOMOB U X x) X
MPUTOTOBJICHUE TN C
WCTIOIb30BaHUEM
HCKOIIaeMOT0 TOTUTNBA
(yrnsa, HedTH U Taza)

[TockonbKy 3amayeil 3TUX NPEANPHUITUH ABISETCS MPOU3BOACTBO TEIUIA WK JIEKTPOIHEPTUH,
B cllyyae COKMTaHHs OMOTOIUIMBA MM MCKomaemoro ToruBa kommdectBo [IXJJI/IIX/ID He
MPOCTO OTHOCHUTCS K Macce (B TOHHAX) COXIKEHHOTO TOIMBA. [IpeArnoduTuTenbHON OCHOBOM
g peructpauuu smuccuid TIXJJI/TIXA® Obta Obl Temmora cropaHus TOIUIMBA. Tak Kak
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"mpoaykToM", 00pa3yroImuMcsl B pe3yJIbTaTe MPOIECCOB, paccMaTpuBaeMbix B Pazgene 6.3,
SIBJIACTCS. TPOM3BEICHHOE TEIJIO MM DJIEKTPOSHEPrusi, B OSTOW OCHOBHOM KaTreropuu
WCTOYHUKOB TPEJCTABICHBI YCTAaHOBOYHBIE ()aKTOPHI 3MHUCCHH, PAaCCUUTAHHBIE HAa OCHOBE
UMEIOLINXCS JaHHBIX, COOTHECEHHBIX C TEIJIOTOM CropaHusi TomiuBa. Tak, BMeCTO
MPE/CTAaBICHUSI yCTaHOBOYHBIX (DaKTOpOB dSMuUccMd B MKr M-TO/T TomnmBa, OHH
npenacraiensl B MKr M-TO/T [ npuBHecenHoro Teruia. OCHOBaHUSA Il TOAOOHOTO BEIOOpA
JErKOo OOBSICHUMBI W CBsI3aHBl C KpailHe IIHPOKHM CIHEKTPOM BHJIOB TOILINBA,
UCMONB3YIOUIErocss A TMPOU3BOACTBA DJIEKTPO3HEpruu. Jluama3oH BeJWYMH TEMJIOTHI
CropaHMs Uil pa3jIMYHBIX YIVIeH M3 pa3iIMuyHBbIX 4yacTel CBeTa, pacTsSHyT Oojiee yeM Ha
nopsimok. Jlns mepecdera TemnoThl cropanus B maccy B llpunoxenun, B Pasgene 11.3,
MPUBECHBI TaOIHIIBI.

3Haunmocts Bompoca B coorBercTBUM c0 Crartweii 5, Ilpunoxkenuem C
CTOKro1bMCKOH KOHBEHIMHU

B cootBeTcTBUM ¢ moJiokeHUsMU CTaTbu 5, HNCTOYHHUKH B I[aHHOﬁ KaT€ropun MOryT
KJ'IaCCI/I(bI/IHI/IpOBaTI)CFI ClIeayromum o6pa30M:

Kareropuu ncrounukon Ilpunoxkenus C Yacru 11 Briaroyaor:

Kareropus ncrounuka Paznien B pykoBOJICTBE

(a) ITorryTHOE C)KMTaHUE OTXOJIOB 6.3 (B 11€710M)

Kareropuu ucrounuxkon Ilpuinoxenns C Hactu 11l Briaouaior:

Kateropus ucrounuka Paznen B pykoBOJICTBE
(©) Ucrounnku, cBA3aHHBIE C MTpOLIECCAaMU 6.3.4;6.3.5
CKUTaHMsI B IOMAIITHUX X034iCTBaxX
(d) CokUranve UCKOIMaeMbIX BUAOB TOIUIMBA B [IpencraBnens! mpu
KOTJIaX KOMMYHAJIbHON CUCTEMBI U B XapaKTEepUCTHUKE TIPOLIECCOB
MPOMBIIIJIEHHBIX KOTJIaX MPOMBIIIUIEHHOTO

pou3BOACTBA, 6.3.1; 6.3.5

(e) Y CTaHOBKM JJIsI COKUTaHUS JPEBECUHBI U 6.3.2
JPYTHX BUIOB TOIIJIMBA M3 OHOMAacchl

6.3.1 DIeKTPOCTAHIINYU HA HCKOIIAEMOM TOILJINBE

BonbmmHCTBO  3eKTpo3HEpruu, NOTPeOasieMOd CEerogHs B MHpPE, TMPOU3BOJIMTCS Ha
ANIEKTPOCTAHIUAX, PA0OTAIONINX HA HCKOMAeMOM TOIUIMBE. B OONBIIMHCTBE 3amagHbIX CTpaH
JIOJISL DJICKTPOIHEPTHHU, TPOM3BEICHHAS HA CTAHIMIX, pabOTarOIKX Ha UCKOTIAEMOM TOTIIIUBE,
cocraBiseT 50-70% oT Bcell IPOM3BEIEHHON IEKTPOIHEPruu. Bo MHOTMX pa3BUBAIOLIUXCS
CTpaHax, a TaKXKe B CTpaHaX C MEPEeXOAHON IKOHOMMKOH, IPOU3BOJCTBO 3JIEKTPOIHEPTUU HA
HCKOIIaeMOM TOIUIMBE cocTaisieT 6onee 90% oT o0Iero nmpous3BOJCTBA 3JIEKTPOIHEPTUU B
OOIIECTBEHHOM U MPOMBIIIUIEHHOM CEKTOpax.

3mech B Tpeneniax 93TOW IOJKATErOpWH, OIpPEIeNICHbl YeThIpe KaTeropud IO THUITY
UCIOJIb3YEMOI0 TOIUIMBA, @ UMEHHO, yrojb, TsXKelloe He(TSIHOe TOIUIMBO (MasyT), JIerkue
¢pakunu HeTH M MpUpPOAHBINH ra3. Takxke paccmMaTpuBaeTcsi KaKIbli THUI HCKOIAEMOro
TOIJIMBA B COYETAHUU C JIIOOBIM BUIOM OTXOJOB WJIM WIIOB. [l Bcex YeThIpex Kareropuit
NPENOoNaraeTcsi, 4To JUIsl TOBBIIICHHUS BBIXOJAHOW MOIIHOCTH HCIIOJIB3YIOTCS XOPOILIO

FOHEII Gespanv 2005 2.




106 PykoBoactso mo TIXJIJI/TIXID 2005 .

yrpaBisgeMble U HaIJIeKaluM 00pa3oM o0cIyKHBaeMble IaporenepaTopsl. Bo Bcex ciaydasx
paccMaTpUBAIOTCS JIHMIIb IBE CPEIbI MOCTYTIIICHNS BBIOPOCOB — BO3/IyX M OCTATKH.

Hckonaemoe TOIUIMBO CXKUTAIOT C MPUMEHEHWEM MHOXKECTBa YCTPOWCTB ISl TIPOU3BOICTBA
ANIEKTPOIHEPTUH, OT HEOONBIIUX TMe4Yell ¢ MEXaHMYECKOW TOMKOH /0 OrpOMHBIX OYCHb
CIIOKHBIX CHCTEM C KOTJIOArperaroM/kaMepod CropaHusi M C MIUPOKUM KOHTPOJIEM
3arpsi3HEHUs] BO3Ayxa Ha Bbixoge. CKWTaHWe YIS IS TPOU3BOACTBA O3JEKTPOIHEPTHH
MIPOUCXONT, OOBIYHO, C UCTIOIL30BAHUEM KOTJIOB JIBYX THIIOB, PA3IMYAIOIIMXCS 1O CIIOCO0Y
M3BJICUYCHHS IIUTAKA M3 CUCTEMBI. B Tak Ha3pIBa€MBIX KOTJIAX C TBEPABIM MUIAKOYAJICHHEM
WCIIONB3YIOTCA M€Y C MEXaHWYECKOW TOIMKOW WM TBUICYTOIBHBIE KaMEphl CrOpaHUS CO
BCTPEYHBIM PACITIOJIOKEHUEM TOPEJIOK B CTEHKAX KOTJIA, PACIOIOKEHHEM HMX TI0 BCEH CTEHKE
WU YTJIOBBIM  PacHojiOKeHWEeM (TIOCISTHUN THII TaKXKe Ha3bhIBaeTCs KOTJIOM C
TaHTEHIIMAJIBLHON TOMKOM). Bce yka3zaHHBIE CHUCTEMBI TOPEHUS CXKWUTAIOT YIroJib OYeHb
3¢ (deKTUBHO, OCTaBIIsAA OOJBIIYIO YaCTh IIUTAKA B BUJE CyXOTO OCTaTka Ha JiHe KoTia. B Tak
HA3bIBAEMBIX KOTJIaX C SKUAKUM IUIAKOYJaJeHHEM C)KUTaHHE MPOUCXOAUT MPH MOMOIIH
MBUICYTONBHBIX TOPENOK B MHMKJIOHHOW wnmn U-o0pa3Hoi TONKe, 4YTO TPUBOAMT K
BO3HMKHOBEHHUIO 3HAYUTENHLHO OoJiee BBICOKMX TEMIIEpaTyp TOPEHUs, TUIABJICHUIO IIIaKa W
€ro CTEKaHWIO0 Ha JHO KOTJIa B BHJIE JKUAKOTO Tuiaka. /st OMyTHOTO CXKUTAHUS OTXOOB,
0COOCHHO TOIUIMBA, MMOJIY4aeMOTO M3 OTXOJIOB M HIIOB, YaIlle MCIIOJIB3YIOT KOTJBI C KHJKUM
HUTaKoyajeHneM. PacruiaBieHHBIM NUTAK HA JHE KOTJA CO3JaeT BBICOKHE TEeMIIEepaTyphl,
JIOCTaTOYHBIC JJIA TIOJTHOTO OKHICIICHUS BCEX OPraHUYECKUX KOMIIOHEHTOB, IPHUCYTCTBYIOIIUX
B oTx0j7ax. OJTHaKO BCE UMEIOIINECS B HUX 3arPSA3HUTENH MMOCTYTAIOT B JBIMOBOH Ta3.

Tspkenoe HeQTAHOE TOIUIMBO (Ma3yT) TAaKXKe CKHUIAIOT C LENBI0 BEIPAOOTKH dJIEKTPOIHEPTHH.
OOBIYHO €ro CHKUTalT C MOMOLIBI0 TOPENIOK CIIENHAIbHOW KOHCTPYKIMH, BCTPOCHHBIX B
crenku korina. O6pazoBanuio [IXJIJI/IIXIA®D crnocobCTBYeT MOMyTHOE CKHTaHHE >KUAKHX
OTXO/IOB HJIM UJIOB, TAKUX KaK OTPaOOTaHHOE MAciO W/WIIM HCIIOJIb30BAHHBIE PACTBOPHTEIIH.

Jlerkne ¢paknum HedTH W TOPUPOAHBIA Tra3 Bcerjga CHXKHUTaAlOT B CHEIHAIBHO
CKOHCTPYMPOBAHHBIX T€4aX, W MAJIOBEPOSTHO, HYTO MpH OSTOoM 0Opa3yroTcs OoibIine
koiuuectBa IIX/IA/TIX/1®D, Tak kak 00a 3TUX BUJA TOIUIMBA 00JIaJar0T BBHICOKOM TEILIOTOM
CTOpaHUs, XapaKTePU3YIOTCSA TIOTHBIM CTOpPaHUEM M MAIBIM KOJHYECTBOM O00pasyromieics
30111, BILIOTH JI0 €€ OTCYTCTBHs. TOJBKO NMPU COBMECTHOM CXKUTAHUH C KUIAKAMU OTXOAaMHU
WJIM WJIaMH MOYKHO OXKUIaTh 0Opa3oBaHue BeicOKUX KoHIeHTparui [TX I/ TIX]]D.

B HekoTopeiX cTpaHax, Takux Kak ABcrpanus, bpasunusa, Kanaga, Kwurail, Ocronus,
Opannus, Poccus, Benmukooputanus (Illotnannus), FOxnas Adpuka, Mcnanus, [lBenus u
CIIIA, nmeroTcst 6OJbINIME KOTUYECTBA TOPIOUMX ClIaHIeB (onpeenenue cMm. B Paznene 6.4.7
— IlepepaboTka roprouux CIAHIEB), KOTOPbIE MOTYT TMEPETOHATHCS B CIIAHIIEBOE MAcio —
BellecTBO, mopobHoe HedgTtu. Hampumep, B Octonun Oonee 90% 3IeKTpO3HEPrHH
nmpou3BoauTCs U3 cnanieBoro Macna (Schleicher 2004a).

Kak m Bo Bcex mpormeccax oxkwuranus, [IXJJI/IIX]I® oOpa3yrorcs mocie 3aBEpIICHHS
mpolecca TOPeHHsT U OCTHIBAHUSI JBIMOBOro raza. OcTaroliuecss OpraHH4ecKHe OCTaTKU H
XJIOp, coJepXkalecs B yIje, B MPUCYTCTBUM METAJUI-XJIOPHIHBIX KaTaln3aTOpPOB
pexombunupytorcs ¢ obpazoBanuem [IXJ[JI/TIXI®D. IloctynneHune B BOAy, MOYBY U
IPOAYKTHl OOBIYHO He3HauuTeslbHO. CleoBaTeNbHO, EIUHCTBEHHO BaKHBIMU IMyTSIMH
MOCTYIUICHUS SIBJSIFOTCA MOCTYIUICHHS B BO3IyX U OCTAaTKH, OCOOCHHO B JIETYUyIO 30JIbHYIO
neUIb. [locTymiieHne B BOOY MOXKET MPOMCXOJUTh HA MPEINPUSTHAX, I€ YCTAaHOBJIECHBI
MOKpBIE CKpyOOEephl W OTCYTCTBYET PEHMPKYJSAIMS BOABI B HUX. B 3TUX cilydasx IOJKHO
YYUTBIBAThCA MOCTyIIIeHNE B BoAy. OcTaTku (MIbl) U3 CKpyOOepoB, B TEX cIydasx, KOrJa OHU
OTJENSIOTCSI OT CTOKOB, MOKa3bIBatoTCs B paszneie "Ocratku". Ha ocHOBaHMU MCCleI0BaHMIA,

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 107

npoBeieHHBIX B benbrun, ['epmanuu u [lIBeiinapuu, ObLTO BBIIEICHO MATH KJIACCOB (JAKTOPOB
smuccun. OHu npuBeeHsl B Tabmuie 35.

Tabnuua 35: @akTOpbl SMUCCHUU TS TPOU3BOJICTBA AIEKTPOIHEPTUU U IIPOU3BOJICTBA
TEIJ1a/3HEPruy B MPOMBIIIJIEHHOCTH (C MCIIOJIb30BaHUEM HCKOIIAeMOTr0 TOILIIMBA)

Kiaccudukanus ®daxkropsl SmMuccuu - Mkr TO/TIx
COYOKEHHOTO MICKOMTAeMOTO TOTLIHBA
Bozayx Bona Ocraroxk
1. OHepreTuuyeckue KOTJIbI Ha 35 HO HO

HCKOIIaCMOM TOHHI/IBC/HOHyTHO
CXKHIaCMbIX O0TXOJax

2. DHepreTu4eckue KOT/Ibl Ha yTie 10 HO 14
3. DHepreTuyeckue KOTJIbI Ha 2,5 HO HO
TSDKEJIOM He(pTSHOM TOTUTHBE
(MazyTe)
4. DHepreTHyeckre KOTJIbI Ha 1,5 HO *

CJIaHIICBOM Macji¢

5. DHepreTHyeckue KOTIbI Ha 0,5 HO HO
Jerkux (paxumsax
He(TH/TIPUPOTHOM Ta3e

* BBIOpOCHI C OCTaTKaMH MOTYT PAaCCUUTHIBAThCS HAa OCHOBE Macchl (cM. Paznen 6.3.1.5).

OTH yCTaHOBOYHBIE (PAaKTOPBI SMUCCUN OCHOBAHBI HAa MPEATNOJIOKEHHH O TOM, YTO CKUTaHHE
ToruBa mpuBoaUT K moctymiaeHuto [IXJJI/TIXJI®, cBsa3aHHOM C yaajneHWeM JeTydei
30JIbHOW TBUTH. DMHUCCHU Yepe3 HUIaK He3HaYUTeIbHbl. D()(PEeKTUBHOCT yAaNeHHs TBEPIBIX
YaCTHUL TAaK)K€ YBEINYMBAETCS C KAYECTBEHHBIM COBEPIICHCTBOBAHHEM CHCTEMBI KOHTPOJIS
3arpsA3HEHMS BO3yXa, UCIOJIb3YIOIIENCS Ha PEIITPUATHH.

6.3.1.1 IllocmynneHnue 6 8030yx

[lpu ckMraHWM MCKOMAEMOTO TOIUTMBA MPEo0JIaJaloT BHIOPOCH B BO3MYIIHYIO cpemny. Kak
MPaBUIIO, JJIs1 OONBIINX DIIEKTPOCTAHIIUN HU3MEpEHHbIE KOHIIEHTpauu MHOTo MeHbIe 0,1 HT
TO/m’. BeuunHb! [T TBEPAOTO U SKHAKOTO TOIUTHBA OTIHYAIOTCS, B OCHOBHOM, Ha OJUH-IBA
nopsiaka. B To BpeMs Kak JaHHBbIC, MOJTYYEHHBIE C KPYMHBIX AJIEKTpOCcTaHIWi [ omnanmumy,
pabortatommx Ha yrie, ganmu dakrop smuccuu 0,35 mxr TO/t, nanaele w3 ['epmanum
konebanmch Mexay 0,004 u 0,2 mxr T3/t (0,09 u 7,1 mxr TO/T/Ix), a MeiMaHHOE 3HAYCHUE
naHHbIx u3 BenmukoOputanmu coctaBmiio 0,14 mxr T3/t (nmanaszon: 0,06-0,32 mxr TO/t).
[[IBeiiapckue HMCTOYHUKH TPUBOASAT CpeaHue (PaKTOpPhl SMHCCHM JIIS  YTOJBHBIX
anektpoctanimii 230 mxr TO/T/Ix. [To manabM n3 ['epMaHum A7 KOTIIOB, padOTArOIUX Ha
MPUPOJTHOM ra3se, 3HaueHue cocrasiuset oT 0,02 no 0,03 mxr TO/Tx (LUA, 1997).

VYcraHoBOYHBIE (PAKTOPBI AIMUCCHM JUTsl Kinacca 1 ObliM pa3paboTaHbl HA OCHOBE MOJTy4EHHBIX
BemnuuH ot 0,4 g0 118 mxr TO/T/x. B PykoBoactee Obina BhIOpaHa meawaHa - 35 MKT
TO/THx. ®daktop 3MHccud IS Kiacca 2 ObIT pa3paboTaH Kak MeIMaHHOE 3HAYCHHUE Ha
OCHOBE NOJYYEHHBIX cpeqHux BenuuuH oT 230 (mBeiinapckue nannsie o LUA, 1997) no 7
Mkr TO/Tx. Knacc 3 6bu1 onpe/iesieH U3 CpeHUX 3HAYSHUH TOTYUYEHHBIX JaHHBIX MEXIy |
nu 4 wmxr TO/T/x. Jnsa xmacca 4 WCHONB30BATHCH HW3MEPEHHs SMHCCHH Ha JBYX
AIIEKTPOCTAHIMSIX B DCTOHUM, PabOTAIOMIMX HA CIAHIIEBOM Maciie; SMUCCHH BapbUPOBAIN B
nmamasone 2,3-24 nkr M-TO/Hw’ (mpu 10% O,). OTHOCHUTENBHO BHICOKHE KOHUEHTPALIUU B
400 nxr M-TO/Hm’ (mpu 10% O,) He MpUHUMAIMCh BO BHHUMAaHHUE INpH pacyere (akTopa
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SMHCCUH BCIIACTBUE SKCILTyaTallMOHHBIX IpobieM Ha npeanpustuu (Schleicher et al. 2004).
Jlns kimacca 5 BBIOpAaHO 3HAYCHHE HA OCHOBE CPEIHUX TONYYEHHBIX BEJIWYHMH B JHANa30HE
0,5-1,5 mxr TO/T/Ix (LUA, 1997; IFEU, 1998; Environment Canada, 1999).

6.3.1.2 I[locmynnenue 8 600y

[Moctymienus B Bogy He oxuaaercs. OIHAKO B CIIy4asx UCIOJIb30BaHM MOKPBIX CKpyOOepoB
1 HapabOTKU CTOKOB, 3Ty CpeAy MOCTYIUICHUS HEOOXOAMMO YUHMTHIBaTh. B HacTosiee BpeMs
HE YCTaHOBJICHO YMCJICHHBIX 3HAYCHHUH JI OLICHKH 3TUX BEIOPOCOB.

6.3.1.3 Illocmynnenue 6 nougy

HOCTyHHeHI/IH B TIOYBY HE OXHUAACTCA, €CJIHW TOJBKO HCOYMIICHHBIC OCTATKH HE 6y11yT
HEIMMOCPEACTBCHHO pa3MEIIaThbCsA Ha MOBEPXHOCTHU UJIM CMCIINBATHCA C IIOYBOM.

6.3.1.4 I[locmynnenue 8 npooyxkmoi

B mpomecce mpomykra He oOpasyercs, CIIeIOBaTEIbHO, IOCTYIUIEHHS B NPOIYKT HE
MIPOMCXOIHT.

6.3.1.5 Illocmynnenue 6 ocmamku

Hannbie o korneHTpanusax [TXJI/TIX]®D, uamMepeHHBIX B JIeTy4eil 30JbHON TBLIH, CKYIHBI,
1 notpedyercs 0oJblle JaHHBIX. MOXHO HPEANOI0XKUTh, 4To coaepxanue [TXIJI/TIX1D B
JIeTy4el 30JbHOM MBUIM BO3PACTAET C YBEIMYEHHEM COAEPIKaHHA HECTOPEBILErO yIiieponaa u
KOJINYECTB COBMECTHO COKMT'a€MBIX OTXOOB.

B DOcronum, rae »neKTpocTaHIMKA padOTAlOT Ha CIAHIIEBOM Macjie, ObUT IPOBElIeH aHaIN3
conmepxkanus [IXJA/TIX]I® B nerydel 30JbHOW MBI OSJCKTPOCTAHIIMMA, OCHAIICHHBIX
AIIEKTPOCTATUUECKUMH OCAIUTENSIMH. OTH KOHICHTPAIlMM B JIETy4ed 30IIbHOW MBUIH
BapbUPOBAIHCH OT HEOTPEACIUMBIX ypoBHEH 110 1,66 Hr M-TD/KT cyxoii 30161 (TIpu pacyeTe
T3 Brmouancs LOQ) (Schleicher et al. 2004a, Roots 2001). DTu naHHBIE HE MO3BOJIIOT
Mpou3BecTd pacueT (hakTopa SMUCCHUM M TOITOMY CTpaHaM, >KEJaloHIMM KOJUYEeCTBEHHO
ONpPENeNUTh  BBIOPOCHI  NMEKTPOCTAHLMM, paboTalomMX Ha CIAHIEBOM Macie U
000pYZOBaHHBIX 3JEKTPOCTATUYECKUMHU OCAIUTEISIMU, PEKOMEHIYETCSI YMHOXHTh CpegHee
BBINICHA3BAHHBIX JByX u3Mepenwit (= 1,2 r TO/T neryuelt 305kl 3JEKTPOCTATUYECKOTO
0CaJNTEINISA) Ha Maccy JieTydel 307161, COOpaHHOM Ha 3THX JBYX HNPEANPHITUAX.

Jisa  npoBeiaeHHs TEPBUYHOW OLGHKH MOTYT OBITh WCIIOJNIB30BaHbl  JIAaHHBIE U3
Benukobputanuu o cogepxannu [IXJIJI/TIX][® B ocTaTkax mpu MpOMBIIUICHHOM C)KHTaHUH
yras (Dyke u ap., 1997; EC, 1999). Konuentpanuu B JieTyuell 307bHON MBUTA COCTABIISIIH
0,23-8,7 ur TO/kr meuM, a B 305e ¢ KolocHHMKOBOW pemietkn — 0,02-13,5 mr TO/kr.
Konnentparuu B caxxe Obutn Boite (10 53 Hr TO/kr). [lpuaumas B cpeqHeM BBIXOJ 30JIbI
10% u cpeanioro KoHUeHTpauo 4 Hr TO/Kr 30761, MOXKHO onpenenuTs ¢akrop amuccun 0,4
MKT TO/T 3arpyxaemoro yris (mpubausurensao 14 mxr TO/Tx).

6.3.2 DeKTpOCTAHIIMU HA OUOTOILINBE

MHorue CcTpaHbl W PETHOHBI TPH BBIPAOOTKE 3JIEKTPOIHEPTHH W TEIa, B OCHOBHOM,
MoJIararoTcs Ha COKUTaHWe OMOTOIUTMBA, OyIbh TO APEBECHHA, BKIIOYAs BETKHU, KOPY, OIMIKH,
CTPYXKKY H Jp., TOP( W/WIA OTXOABI CEITHCKOXO3SHCTBEHHOTO MPOM3BOJCTBA (HAIpHMED,
COJIOMa, KOXypa LUTPYCOBBIX, CKOPJIyNa KOKOCA, MMOMET ITHII, SKCKPEMEHTHI BEpOIIOI0B U
Ip.). B OonbmIMHCTBE ciydaeB OMOTOIUIMBO HEMOCPEACTBEHHO CXKHTraeTcst 0e3 Kakoro-imbo
no0aBJICHUs] MCKOTIAEMOr0 TOIUIMBA B HEOOJBIIMX, HEMPEPHIBHO PAa0OOTAIOMIMX TMapOBBIX
KoTinax. B PykoBonctBe B 3TOM MMOJKATErOpHH BBIICISIOT [BE KAaTETOPHHM IO THITY
UCIIONIB3YyEeMOro OHMOTOIUIMBA, @ MMEHHO KOTJBI, padoTaroliye Ha JApPEeBEeCHHE, U KOTJIbI,
paboTarornre Ha Bcex JIPYrux Buaax OuotorumBa. Jis o0ewx kaTeropuid mpesmnoaraercs,
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YTO JUIsI TOJIY4YEHHs] MAaKCHUMAalbHOM BBIXOJAHONH MOIIHOCTU HCIIOJIB3YIOTCA XOPOILO
yrpaBiseMble U HaIJISKaIMM 00pa3oM 00CTyXKHBaeMbIe ImaporenepaTopsl. Bo Bcex ciaydasx
€IMHCTBEHHBIMU CcpeiaMu, Kyaa MoxkeT untu nocrymieane [IXJJJI/IIXAD, sBustoTcs Bo3Iyx
n ocTaTku. B aTom Pasnene He 3aTparnBaeTcsl BOIPOC CXKUTAHMS 3aTPA3HEHHOM JTPEBECHHBI,
OH paccMmoTpeH B Paznene 6.1.6.

BrOTOMIMBO CKUTalOT C MOMOIIBI0 MHOKECTBA YCTPOWCTB, MPUMEHSEMBIX U BBIPAOOTKH
3JIEKTPOIHEPTUH, OT HEOONBIIUX Ie4Yell ¢ MEXaHMUYECKOM TOMKOH JI0 OrpOMHBIX OYCHb
CIIO’KHBIX CHCTEM C KOTJIOArperaroM/KaMepoi CroOpaHus ¢ IIMPOKUM KOHTPOJIEM 3arpsi3HEHUS
BO3qyXa Ha Bbixoge. Cxuranue OWOTOIUIMBA [JJs1 TPOU3BOACTBA  BJIEKTPOIHEPTHH
MPOUCXOAUT, OOBIYHO, C UCIIOJIB30BAHMUEM KOTJIOB JIBYX THIIOB, PA3JIMYAIOIIMXCS MO CIIOCO0Y
MTOCTYTUICHHA TOIUIMBA B CUCTEMY.

B Tak Ha3piBacMBIX TeyaX C MEXaHHUYECKOH TOMKOW (MEXaHWYECKHUM 3a0pachiBaTelieM)
UCTIONb3YyeTCs CTallMOHApHAs, BUOPAIIMOHHAS MU JIBUTAIOMIAsACS KOJOCHUKOBAs peleTka, Ha
KOTOpOil OMOTOIIMBO TpHM CXKHUTAaHWM nepememaercs mo mneud. CHU3Y pemeTKd uepes
OMOTOIJIMBO TMPOJYBaeTCAd MEPBUYHBIM BO3AyX. Bce 3TH TOMOYHBIE YCTPOMCTBA CHKHUTAIOT
OonoTorMBO 04YeHb 3(P(PEeKTUBHO, OCTABIASA OONBIIYIO YaCTh 30JIbI B BHJE CYXOro OCTaTKa Ha
nHe KoTia. Tonpko HeOoJbllas 4acTh WHEPTHBIX COENWHEHUH BBIXOAWUT W3 KOTJA B BUAC
JIeTy4yel 30JbHOU MbLIH.

B tak Ha3zbIBaeMBIX KOTIaX C ICEBIOOKIKEHHBIM CJIIOE€M HCITONB3YETCS CIONH C MHEPTHBIM
MaTepuaaoM (Hampumep, TECKOM W/WIH 30JI0H) KOTOPBIA Paz3KMKAETCS MPHU MPOyBaHUH
MEPBUYHOTO BO3JyXa. BHOTOIIMBO M3MENbYAOT M JOOABISIOT B PAa3KMKCHHBIA CIIOH, Te
0oHO U cropaer. IIcCeBIOOKMKEHHBIN 30JbHBIA OCTATOK, KOTOPBIA BBIXOJUT C JBIMOBBIMHU
razaMmu, OOBIYHO COOHMPAIOT B (MYJIBTH)IIMKIOHHYIO YCTaHOBKY, TOCTE KOTOPOH YCTaHOBICH
3ICKTPOPWIBTP WM PYKaBHBIM (DUIBTP, a 3aTe€M 30JIBHBIA OCTATOK OISATh HAarHETaeTCs B
KoTen. BpIxoa muiaka M3 KOTia HE3HAUUTEIEH WIA OTCYTCTBYET BOBCE, MOCKOJIBKY BCE
KpyIHBIE €ro YacTHIbl JIUOO OCTAalTCAd B ICEBJOOKIKEHHOM Ccjoe, MO0 OceqaloT Ha
IUKIOHHOM cemnaparope. CieoBaTteiabHO, MPAKTUYECKH BECh OCTaTOK COOMpaeTcsi B BUJC
JIeTy4el 30JbHON MBLTH B 3JIEKTPOMUIBTPE WIIH PYKaBHOM (HIIBTPE.

[Ipucyrcteue TIXJI/IIX/I® B BeIOpOCax mjis 3TOH MOAKATETOPHH OIMPEACIIICTCS TEMH XKE
0o0IMMHY TIPaBWJIAMH, YTO W I IMPEANPHUATHN, padOTaOIMMX Ha MCKOIMaeMOM ToIniuBe. Ha
OCHOBAaHUM JIaHHBIX, MONy4YeHHbIX W3 benbrum, ['epmannu u BenukoOputanuu, ObUIH
BBIJIETICHBI JIBE Tpymmbl hakTopoB smuccuu. OHu npuBeaeHsl B Tabnume 36. [loctymienue B
BOJY MOXET MPOHMCXOJUTh Ha MPEINPHUITHAX, TJIe YCTAHOBJICHBI MOKpBIE CKpyOOephl, H
OTCYTCTBYET PpEUMPKYJSALMA BOJAbl B HHUX. B 3THUX choydadx [AOHKHO YUHMTHIBATHCS
noctymieHne B Boxy. OctaTku (Wiabl) U3 3THX CKpyOOepoB, B TeX Ciydasx, KOTJa OHH
OTHIETSI0TCS OT CTOKOB, MOKa3bIBalOT B paznene "Octatku'.

Tabnuna 36: @akTopbl SMUCCUU 7Sl TPOU3BOICTBA SHEPTHUH Ha OHOTOILIIUBE

Knaccudukanus daxTopsl smuccur - MKT T/ T COXKEHHOTO
OunoTorMBa
Bozmyx Bona Ocrarok

1. DHepreTHuecKue KOTIIbI 500 HO HO

Ha CMEIIAaHHOM

OHOTOTLTHBE
2. DHepreTHYecKre KOTIIbI 50 HO 15

Ha HE3arpsA3HEHHOM

IpEBECHHE
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Benu4nHbI 3THX YCTaHOBOYHBIX (DAKTOPOB 3MHCCHU OCHOBAHBI Ha TMPEATIOIO0KEHHUH, YTO MPH
CKUTaHUM TorumBa oOpasytorcst BbIOpockl [IXJI/IIX/I®P, cyapba KOTOpBIX CBsi3aHa ¢
yaJeHUEM 30J1bl. DMHUCCHU Yepe3 IITaK He3HAYUTEIbHBI, TOCKOIBKY 00IIee CoIepKaHnue ero
B OuororummBe cocraBisier ot 0,5% (apesecuna) no 1% (mpyrue Buabl OHOTOILTUBA).
D¢ (heKTUBHOCTh yHAJICHUS TBEPIBIX YaCTUI[ TaKXKE YBEIMYMBACTCI C KAueCTBEHHBIM
COBEpIICHCTBOBAHUEM CHCTEMbl KOHTPOJS 3arps3HEHHUS BO31yXa, HWCHOJB3YIONICHCS Ha
MPENPHUITHH.

C 1enpo 00JerYeHusl OIICHKH KOJTMYECTBA CIKUTAEMOTO OMOTOIUIMBA MOXKET MCIIOJIb30BAThCS
cleNyroliee TPUONMKCHUE IS COKHTaHUS Oaracchl: 3 Kr Oaracchl TOJdy4aeTcs TpH
nmpousBojcTBe 1 kr caxapa (Choong Kwet Yive 2004). CnenyeT OTMETHTb, YTO JIJISl OLICHKH
roguuHbiX BeIOpocoB TIXJIJI/TIXJI® wmacca Oaraccel J0/KHA OBITH NpeoOpa3oBaHa B
suepruro (T/Ix). B Pazmene 11.3 — Temnora cropanus TOTUIABA - JJIsi OCHOBHOW KaTErOpUH 3
— IpejiaraeTcs MoKa3aTesb TeIUIOThl cropanus Mexay 8 MJx/kr u 10 MJx/kr 6araccsl.

6.3.2.1 Ilocmynnenue 6 6030yx

ITpu cxxuranuu OGuoTOmIMBA MPeoOIagatoT BEIOPOCH B BO3AYIIHYIO Cpeay. Y CTaHOBOYHBIN
daxTop sMHccuu Ui Kiacca 1 ObUT onpezeseH Ha OCHOBE CPEIHUX BEJUYUH JUIS COKUIaHUSA
colioMbl (laHHBIe W3 BennkoOpuTaHuu), HaXxoAsImUXcs B uHTEpBasie oT 17 mo 54 mkr TO/T.
ITo coobmienusiMm u3 ABcTpuu, nqaHHble BapbupytoT oT 2 g0 500 mxr TO/T/. OcHOBBIBasICH
Ha CpegHel Beln4MHe TeIuloThl cropanus B 8-11 MJDx/Kr, B KayecTBe XapaKTEpPHOTO ObLI
BbIOpaH ycTaHoBOYHBIH (akTop amuccun 500 Mxr TO/Tx, XOTs BCTpe4aroTCsl 3HAYCHUS 10
5000 mxr TO/T/x. Kmacc 2 Obu1 paccumTaH 1o cpenHuM BenmuuHaMm oT 4,7 Mkr TO/T
COXOKCHHOU JIPEBECHHBI (MaHHBIE HccienoBanuil B beasrun) mo 5,4 Mkr TO/T coxoxeHHOM
IpeBECUHBI (IaHHBIE wWccienoBaHuii B BenmkoOpuranum). OCHOBBIBASICh Ha CpeIHEM
3HAYEHUH TeIUIOTHl cropanus B 12-15 MJIX/Kr, MOKHO paccyMTaTh YCTAaHOBOYHBIN (hakTop
amuccuu nopsiaka 350 ar TO/I'x (LUA, 1997; IFEU, 1998; Environment Canada, 1999).

6.3.2.2 I[locmynnenue 8 600y

[Toctynnenus B Bogy He oxxugaercs. OHaKO B ClydasiX UCIIOJIb30BaHUs MOKPBIX CKpy0OepoB
U HapaOOTKU CTOKOB, 3Ty Cpely MOCTYIUIEHHs] HEOOXOUMO yUUThIBaTh. B HacTosiee Bpems
HE YCTaHOBJICHO YMCJIEHHBIX 3HAYEHUH [T OLIEHKU 3TUX BEIOPOCOB.

6.3.2.3 llocmynnenue 6 nougy

HOCTYHJ'IGHI/IH B TIIOYBY HE OXHIACTCA, €CJIM HCOYUIICHHBIE OCTAaTKHM HE 6YI[YT
HEMMOCPEACTBCHHO pa3MeIIaThbCA Ha TOBEPXHOCTHU UIJIM CMCUINBATHCA C IIOYBOM.

6.3.2.4 Illocmynnenue 6 npooykmuol

B mpomecce mpomykra He oOpasyercs, CIIeOBaTEIbHO, TOCTYIUICHHS B TPOIYKT HE
MPOUCXO/IMT.

6.3.2.5 Ilocmynnenue ¢ ocmamku

Moxno npeanonoxuts Hamuuue [IXJJI/TIX]ID B 30mpHOM ocTaTke. OHAKO, YTO KacaeTcs
WX KOJIMYECTB MMEIOTCA JIUIIb OYCHb OTpaHUYCHHbIC MOPOOHbIe AaHHbIe. OCHOBBIBASICH HA
WCCIIEe/IOBAHNH, TIPOBEJACHHOM B [ epMaHWM, THIIMYHBINA JHANa30H KOHIICHTPAIUNA COCTaBIIsET
ot 30 g0 3000 ur TO/kr mist 307l (1maka) u 30-23300 ar TO/kr amns neTydeii 30JIbHOM MBUTH.
[TockonbKy B MpeACTaBICHHBIX JAHHBIX IO MUIAKY U JIETY4Yeil 30JbHOW TBIIM BEIUYHHEI B
3HAYUTEIILHOW CTEICHU MEePEKPBIBAIOTCS, NalbHeHmas quddepeHInanys He IpeCcTaBIsiach
HeoOxoauMoi. BesecTBre 3Toro Oblia MPUHSTA CPEIHSAS BETUYUHA YCTaHOBOYHOTO (DakTopa
smuccnd - 3000 vr TO/kr npu conepxannu 30761 0,5%.
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ITo npyrum Bujam OMOTOIUIMBA JOCTATOYHBIX JAaHHBIX He ObLIO HainmeHo. CiemoBaTellbHO,
MO-TIPEKHEMY HEOOXOIUMBbI JTATBHEUIIINE UCCIICIOBAHMS.

6.3.3 Coxkuranue ra3oB U3 OTX0JI0B OPraHUUYECKOr0 MPOUCXOXKICHNA/0MOra3oB

a3 #3 OTXOMOB OpPraHWYECKOTO TPOUCXOXKICHHS/OMora3 obOpa3yercss B pe3yJsibTare
aHa’poOHOr0 pasyioKeHUs] opraHudeckoro marepuaina. [lodydarommiics B pe3yibTaTe ras
npeAcTaBisieT coboit cMeck MoHOKcua yriepoaa (CO), muokcuna yraepoaa (CO;), meTaHa
(CH4) n ammuaka (NHs) u HEOONBIIMX KOJWYECTB TOPIOYMX Tra3oB, a Takke OOJIBLIOro
konmuectBa Boabl (H,O). [donst roprodero raza cocraBisieT oObidHO mopsiaka 50%, a ero
TerioTa cropanus - 15-25 MJIx/Kr B 3aBUCUMOCTH OT €ro mpoucxoxaeHusi. C:xuranue ra3os
U3 OTXOJOB OPraHMYECKOro IMPOMCXOKJIEHHs/OMOra3oB MPOMCXOIAUT B (akesax, B ra30BbIX
MOTOpax WK TypOMHAX W/WIN APYTHX YCTPOMCTBAX AJIS BBIPAOOTKU SHEPTHUH.

Coxuranue 3TUX Ta30B JUISA MPOU3BOCTBA SHEPTUH IMPOBOJAUTCS, TIIaBHEIM 00pa3oM, B KOTJIaX,
paboTamMX Ha Ta3e, WIM B Ta30BBIX/Ta30TypOMHHBIX apurareisx. O0e CHCTEMBI O4YeHb
CXO0XHM CO CBOMMH aHalloTaMH, pabOTalIIMMU Ha MpUpoAHOM Taze. [Ipomecc cxxuranus
MPaKTUYEeCKH HE TPUBOAUT K 0Opa3oBaHHMIO ocTaTka. EJAMHCTBEHHBIH (PakTop SMHCCHM,
MOJyYEeHHBI TPH aHAIM3E HWCCIENOBaHWN, MPOBEACHHBIX B [epmannu, Hunepnanmax wu
Benukobpuranuu, npuseseH B Tabmume 37.

Tabmuna 37: @akTopbl SMUCCUU JIJIS CKUTAHHS B YCTAHOBKAX M CKUTAHUSA B (hakesax ra3on
13 OTXOJIOB OPTaHUYECKOTO MPOUCXOKICHUSA/ONOTa30B

Kinaccudukanus ®akropsl smuccun - Mkr TO/TIx
COXOKEHHOTO Tasa
Bosayx
Kotnsl, nBurarenu/TypOuHbl, CKUTaHUE B 8
daxemnax

6.3.3.1 Ilocmynnenue 8 6030yx

[Tpu cxxurannu raza, 00pa3yroMErocs U3 OCTATKOB OPraHUYECKOTO MPOUCXOXKIeHHs/Onorasa,
€IMHCTBEHHOW CPeoH, Kya MOCTYIAIOT BBIOPOCHI, SBISIETCS BO3LYX. Y CTAHOBOYHBIH (PaKkTop
AMHUCCHU OBUT PacCUYWTAaH M3 CPEAHUX BelnuuH Mexay 7,6 u 8,4 mxr TO/T/x coxxeHHOTO
Ouoraza TpW YCpEJIHEHUH IO JaHHBIM HCCIECIOBaHWH, MPOBEACHHBIX B ['epMaHuu u B
Benukobpurtanun, coorBerctBenHo (LUA, 1997; IFEU, 1998; Environment Canada, 1999).
[lo mannbIM uccnenoBanus B ['epmanus smuccun BapeupoBanuchk oT 0,001 mo 0,28 ur M-
TOM, u3mepenus B [omnangum coctaBunu 0,07 Hr M-TD3/ (LUA, 1997). Ilo maHHBIM
HefaBHero uccnenoBanusi B benbrun konuentpanuu [IXJJ/TIXD 6bmn mmke 0,1 © M-
TO/Hm’ (ipu 5% O5) 110 M3MEPEHUAM CHKHTraeMOoro B (hakerax OHOrasa Ha IMATH MOTHIBHHKAX
(Idczak et al. 2004).

6.3.3.2 [locmynnenue 8 600y
ITocTymuieHns B BOy HE OKHUIAETCS.
6.3.3.3 Illocmynnenue 6 nougy

[TocTymiennss B TOYBY HE OXHIACTCSA, IMOCKONBKY Ta3 M3 OCTAaTKOB OPTaHHMYECKOTO
MIPOMCXOXKICHU/Onora3 cropaet, MPaKTHUECKU HE OCTaBIISS OCTaTKa.
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6.3.3.4 Illocmynnenue 6 npooykmul

B mpomecce mpoaykra He oO0Opa3syercs, CIeAOBAaTENBbHO, IOCTYIUIEHHS B IPOAYKT HE
MIPOMCXO/IHT.

6.3.3.5 llocmynnenue ¢ ocmamku

HOCTYHHCHI/IH B OCTaTKM HE OXHIAACTCA, ITIOCKOJIBKY TIa3 M3 OCTAaTKOB OPraHU4Y€CKOIo
HpOI/ICXO)K,Z[eHI/ISI/ ouoras cr opacT, NPaKTUICCKU HE OCTaBJIAA OCTATKaA.

6.3.4 OTorieHre JOMOB U IIPUTOTOBJIEHHE UM (Ha OMOTOILIMBE)

OtomuieHHe W TPUTOTOBIICHHE THIIM B JKWIBIX JIOMax C HCIIOJb30BAaHWEM OMOTOIUIMBA —
OOBIYHAsT TPAaKTUKa BO MHOTHUX CTpaHaXx. B OOJBIIMHCTBE CITydaeB MPEINOYTUTEIEHBIM
TOTITMBOM SIBJISIETCS] APEBECHHA, OJJHAKO MOTYT HCIIOIBb30BaThCS M IPYTHE BUABI OMOTOILINBA,
Takue Kak coimoma, Topd u ap. B PykoBoacTBe B mpesenax 3TOi MOIKaTETOPUH BBIIEISICTCS
JIBE OTHCITBHBIX KaTErOpHUH, OCHOBHOE pa3IMYMe MEXIy KOTOPBIMH — 3TO CTEICHb YHCTOTHI
TorumBa. Takoe pa3nuuue He NMPOBOJAMIOCH B OOIIECTBEHHOM M IPOMBIIUIEHHOM CEKTOpax
JUISl TIPOM3BOZCTBA AJIEKTPUYECKON M MPOYEH SHEPruH, TAe HCIOJIb30BaHUE 3arpsS3HEHHOTO
OuoTOIUINBA, HATIPHMED AEpeBa, pacCMaTPHUBAIOCh KaK YTUIIM3AIUs OTXOJ0B APEBECUHBL. Tak
muddepeHnManys HAST MEXIy YHUCTBIM OWOTOIUIMBOM W 3arps3HEHHBIM OHOTOIUIMBOM,
TaKUM Kak, MPONUTAHHAs W/WJIM OKpalleHHas APEBECHHA, COJIOMa ¢ OOJIBIIMM COJep)KaHHEM
XJIOPUPOBAHHBIX MECTUIHIOB. BO3myX, OCTaTKM M, B HEKOTOPBIX CIIydasiX, MOYBa SBISIOTCS
paccMaTpuBaeMbIMH CPEJaMH, B KOTOPBIE TIOCTYHAIOT BEIOPOCHI.

buoTonnuBo a1 OTOIUIEHUS XWIKALIA M IPUTOTOBJICHUS IHIIM CHKUTAIOT C IIOMOILIBIO
pa3sHOOOPA3HBIX YCTPOWCTB, OT OTKPBITHIX MEYHBIX KaMep M 0YaroB 0 OOJIBIIMX CJIOKHBIX
nedyed M TOMOK, paboTaromux Ha apeBecuHe. Ckuranue OHUOTOIIMBA IS OTOIUICHHSA
MIOMEILEHUI ¥ MPUTOTOBJIEHUS NUIIKA MPOUCXOAUT MPEUMYIIECTBEHHO B yCTPOMCTBax, BCE
0oJjiee COBEPIICHCTBYIOIIMXCS ISl YBEJIMUEHUS TOJIHOTHI CrOpaHusl TOIUIMBA, 110 MEpE TOro
KaK pacTeT BaJIOBOW HAIIMOHAIbHBIN MPOAYKT U YPOBEHb PA3BUTHS OTAEIBHBIX CTPaH.

NXOJ/TIXAD obpasytoTcss B pe3yibTaTe HEMOJIHOTO CropaHusi, XapakTepHOTO JIs
HEOOJIBIINX YCTPOMCTB C OrpaHMUYEHHBIM KOHTPOJIEM CXKUraHus wiu 06e3 Hero. BeiOpochl B
BOAY U MPOAYKTHl HE3HAUUTEIbHBI. [locTyIuleHne B MOYBY MOXKET NPOU30MTH, TOJIBKO €CIIH
C)KMTaHUe MPOBOAST HEMOCPEICTBEHHO Ha 3eMJie — 3TOT cilydail paccmaTpuBaercsi B Paznene
6,6 «HexoHTponupyemble NpPOLECCHl CXUMAHUS» — WIM B IOYBY YJAISIOT OCTaTKH.
CrnenoBaTenbHO, €IMHCTBEHHO 3HAYMMBIMH MYTSMHU MOCTYIUICHUS ABIISIOTCA BO3AYyX, [TOYBA U
octatrku. Ha ocHOBaHWM wWcCClnenOBaHWM, NpPOBENEHHBIX B ABcTpuu, bembrum, Jlanum,
I'epmanun, Hunepnangax, [lIseunn, [Beiinapuu u BenukoOpuranuu, ObIJIO BBIAEIECHO ABE
rpynnsl pakTopoB smuccun. Ouu npuBeaeHsl B Tadnuue 38.

Tabmuma 38: @akTopbl SMUCCUU JIJISI OTOTIIICHUSI IOMOB Y TIPUTOTOBJICHHUS TTUIIIN C
UCIIO0JIb30BaHHEM OHMOTOITNBA

Knaccudukanus PaKkTOPBI SMUCCUU - Konuenrtpanus -
MKT TO/T /I coxKEeHHOTO MKT TO/KT 30161
OnoTOIINBA
Bozayx ITouBa Ocrarok
1. Tleuu, paboTaromiue Ha 3arpI3HEHHOM 1500 HO 1000
OuoToruBe
2. lleun, paboTatolye Ha YUCTOM 100 HO 10
OnoTOIITNBE
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HmeroTes nuibs orpaHdYeHHbIE JaHHBIE IS pacueTa (pakTOpoB SMHUCCHUU MPUMEHUTENBHO K
WHOMY, YeM JpeBeCHHa, OMOTOIUIMBY. PaKTOPHI YMUCCUH Ui BBIOPOCOB ¢ MH(popMarmei 06
OCTaTKax IMPHUBEACHbl Ha OCHOBaHUM KOHLEHTpALMi, U3MEPEHHBIX B 30Ji¢ (M HE CBSA3aHBI C
TEIUIOTOM cropaHus TorumBa). CleayeT OTMETHTh, YTO MpPH HCIOIB30BAHUU TAOIHIIBI
EXCEL nns oneHKH TOAWYHBIX BBHIOPOCOB MO KAaTErOpWH 3, BHIOPOCHI B OCTAaTKH JIOJDKHBI
pacCYUTBIBATHCS OTIEIBHO.

6.3.4.1 Ilocmynnenue 6 8030yx

[loctymienne B BO3AYIIHYIO Cpely SBISIETCSI OCHOBHBIM IPH CXKUTAHWW OWOTOIUIMBA.
VYcraHoBOUHBIH (haKTOp dMUCCHU AJs Kiacca | ObUT paccuuTaH ¢ MCMOJIb30BAaHUEM CPEIHUX
3HaYEHWH MOCTYMHUBIINX AaHHBIX — OT 2 70 50 MKr TO/T coxokeHHON ApeBecuHbl. BenmnunHe
2,4 - 4,7 mxr TO/KT, 0 KOTOPBIX COOONIAETCS B aBCTPUICKOM HCCIIEIOBAaHUU, TIPECTABISIOTCS
HeoObuHO BbIcOKMMH. Bemwmumbber 0,2 - 0,7 Mmxr T3/T, 0 KOTOpBIX COOOIIaeTcs B
MCCIIEIOBAaHNH, IPOBEJCHHOM B I'eépMaHum, Cyas 10 BceMy, IPEACTaBISIOT HIKHIOK TPaHUILY
nmuana3ona. To ke oTHocHTes K mBelnapckoi Bemuunne 24 ur TO/I'JIx. BaxkHO OTMETHTS,
9TO, 1O COOOUICHUSM, BEIMYMHBI JUIS CXKUTAHUS YHUCTOrO OHMOTOIUIMBA BCErja Ha OJUH
MOPS/IOK  MEHBIE, YeM I CKUTAHUS 3arpsA3HEHHOTO OWOTOIUIMBA, TaKOro Kak
MPOTNMTAaHHAS/WIM OKpaIlIeHHasl JpeBecHHa. BciepcTBue 3TOro, Ui 4MCTOro OMOTOIIIMBA
ObUT0 BBIOpaHO cpenHee 3HaueHue 1,5 Mxr TO/T, a 111 3arpsI3HEHHOTO - BEIMYUHA OKOJIO 25
MKr TO/T. OCHOBBIBasiCh Ha CpelHEH TeIyIoTe cropaHus i ApeBecuHbl 12-15 MJIx/kr,
MOXXHO paccuuTaTh yCTaHOBOYHBIC (haKTOPBI IMHCCUU ISl YucToro OmororumBa - 100 MKr
T3/THx n qns 3arpszHennoro - 1500 mxr TO/T x (LUA, 1997; IFEU, 1998). LUA (1997)
npuBOIUT dakTopsl dMuccuu 50 Mkr TO/T s cierka 3arps3HeHHOro 6uoTormuBa u 500 MKT
T3/t nna apeBecunsbl, cuiabHO MponuTaHHoi [1X®, uto npuBoauT k hakropam smuccuu 3300
Mkr TO/T ]I u 50000 mxr TO/T I COOTBETCTBEHHO.

6.3.4.2 I[locmynnenue 8 600y

[ToctymieHus B BOLy HE 0)KUAACTCS.

6.3.4.3 llocmynnenue 6 nougy

[TocTynieHus B MOYBY HE OXKHUIAETCS, €CIU TOJBKO CKUTAHUE HE OyAeT HEMOCPEICTBEHHO
POM3BOIUTHCA Ha 3emie. [1oCKONbKYy JaHHbBIE OTCYTCTBYIOT, (PAKTOP dMHUCCHHM HE MOXKET
OBITb PaCCUMUTAH.

6.3.4.4 I[locmynnenue 6 npooykmuoi

B mpouecce mpomykra He oOpasyercs, CleAOBaTeIbHO, IOCTYIUIEHHS B HPOIYKT He
MIPOMCXOIHT.

6.3.4.5 llocmynnenue 6 ocmamku

Conepxanue [IXJJI/TIX/I® B 3015HOM OCTAaTKE BapbUPYET OT HECKOJIBKUX HAHOIPAMMOB JI0
HECKOJBKUX Thicd Hr TO/Kr (Wim, cOOTBETCTBEHHO, MKr TO/T). Ilpm CoKMraHum YHCTOM
JIpeBECUHBI KOHIIEHTpAIMK B 30Jie¢ OyJyT MEHBIIE, B TO BPEMs KaK CXUIaHUE MPOMUTAHHOM
JIPEBECHHBI TIPUBEAET K TOBBIIICHHBIM  KoHIeHTparusaMm  [IXJI/TIX®. Cpennue
KOHIeHTparuu, onpeaencHuple Wunderli u nip.(1996), ucnons3yrorcs B PykoBoACTBe Kak
nepBUYHAs OleHKa: B cpeareM, 1000 Hr M-TO/Kr 306l U1 3arps3HEHHON ApeBecHHbl U 10
Hr M-TO/Kr mnsa guctoit npeBecunsbl. lpu ucnons3oBanuu Topda B Ka4eCTBE TOprOUYEro He
OBUTIO TIOJMYYEHO PE3yJbTaToOB ¢ ycTaHOBIEHHBIM T3J. OmHako, B myOmukanuu Mehrag and
Killkam (2003) Owvuto ompeneneHo 60,6 ur IIXJJI/TIXI®D (TeTpa-oKTaxJIopHUpOBaHHBIX
rOMOJIOTOB) Ha Kr Top(sHON 3016l B mpobe 19 Beka. Ilpemnaraercs npuMeHeHue ¢axTopa
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OMHCCHU Kiacca 2 s TopdsHoit 306l Mcmonap3oBanue 3TOro ¢axkropa He MPHBEIET K
3aHKEHHOW OIIEHKH BBIOPOCOB.

ITockonbky pacueTsl BBIOPOCOB B OCTAaTKH IPOU3BOASTCA HAa OCHOBE MacChl 30Ibl,
[OJy4aeMoil B Ipolecce TOpeHus, HeoOXOAMMO IPOM3BECTH OLEHKY oOmeld Macchl
MPOU3BEIEHHOM 3a IO/l 3015l

6.3.5 OromyieHue B OBITY M MIPUTOTOBJICHHUE MUIIH (HA KCKOIIAEMOM TOILJIUBE)

Vckonaemoe TOIUIMBO IIMPOKO MCIIOIB3YETCs [UIsl OTOILICHUS B OBITY, OCOOCHHO B Pa3BUTHIX
CTpaHax M B CTpaHaxX C MEPEXOJHON HIKOHOMHUKOH. Yronb, HepTh (Jlerkue Qpakuum) u
(mpupomHBIN) Ta3  ABISIOTCS  OCHOBHBIMM ~ HMCTOYHMKAMH  HMCKONAeMOTO  TOIUIHBA,
UCTIONIb3YEMOT0 TIPY OTOIUIEHHUH B OBITY, OHHU K€ COCTABISIOT TPH KAaTETOPWUH B Ipeesiax
paccMaTpuBaeMoil monkareropuu. s BceX TpeX KaTeropui mpennojaraercs, 4To s
JOCTIDKEHHUSI MaKCHMaJbHOTO OTBOJMMOIO TEIUIa HarpeBaTelbHBIC TI€YM HaIJIeKAIIUM
00pa3oM SKCIUTyaTHPYIOTCS M TEXHHYECKH OOCITyKHBaloTCs. Bo Bcex ciydasx OCHOBHOM
paccMaTpuBacMOil Cpellod TMOCTYIUICHHS SIBJISICTCS BO3AyX. B ciydae cxkuraHus yris B
Ka4ecTBe NOTECHIIHATBHON Cpe/Ibl IIOCTYIUICHHUSI HEOOXO0ANMO pacCMaTpPHBaTh OCTATKH.

Hckonaemoe TOIIMBO CXKUTAIOT B Pa3IMYHBIX YCTPOMCTBaxX - OT HEOONBIIMX Meyel c
MEXaHMYECKOW TOMKON J0 KPYITHBIX BBICOKOCIOKHBIX CHCTEM C KOTIOArperaTrom/KaMepoi
CrOpaHus, TPUMEHSIOIUXCS Ui LIEHTPAIbHOTO OTOIUICHHS B OOJBIIMX MHOTOKBAPTHUPHBIX
KUIBIX TOMax.

Cxwuranue JUis OTOIUICHHS B OBITY MPOMCXOIHUT B JBYX THUHAX KOTJIOB, Pa3IMYAIONINXCS IO
croco0y TPaHCIOPTHPOBKH TEIUIA M €ro BBITYCKYy. B Tak Ha3plBaeMbIX CHCTEMax
[EHTPATBFHOTO OTOIUICHUS, B KOTOPBHIX B KAaueCTBE TOIUIMBA HCIOJB3YIOT HE(PTH WM Ta3,
MPUMEHSETCs OfHA OOJbllas Medyb AJs MOJOTPEBa BOIBI, KOTOpas 3aTeM LHUPKYJIHUPYET IO
3IaHUI0, BBICBOOOXKIAs TMOJYYEHHOE TEIJI0 B MHOTOYHUCICHHBIX JICHEHTPaIN30BaAHHBIX
Oarapesix OTOIUICHHsSl. OTH COBPEMEHHBIE CHCTEMBI OOBIYHO BBICOKOI()(PEKTHBHBI, OHH
XapaKTepU3yIOTCs TMOJHBIM CrOpaHHEM TOIUIMBA € OOpa3oBaHMEM HEOOJBIIOrO OCTaTKa,
MOJUIeXKAIIEero yAajaeHuo (Win BoBce 6e3 o0pazoBaHMs ocTaTka). BTopoii TN OTONUTENbHBIX
CHCTeM, B OCHOBHOM, pab0OTaeT Ha TBEPAOM TOILIMBE (YIJI€) U COCTOMT U3 MHIMBHIYaTbHBIX
TOMOK, pAclOJIOKEHHbIX B KaXAOH KOMHAaTe 34aHus WIM BHYTPH CT€H A
HETOCPEACTBEHHOT'O OTOIUIEHHUS] HECKOJIBKUX KOMHAT OJHOBPEMEHHO. DTH TOIKU COCTOST U3
OTHOCUTENFHO HEOOJBIINX TeUei, HO B HAX CO3/1aHa CUCTeMa IMPKYJISIMHA BO3AyXa BHYTPU
TOTKH IO BCEH meyd. DTH CUCTeMbl OOBIYHO Oosiee cTapble, MeHee 3(P(PEKTHBHBIE U
XapaKTEepPU3yIOTCs] MEHBIICH MOJHOTON CropaHus TOIIMBA. TakxKe, BCIEACTBUE MPUCYTCTBUSA
B TOIIJIMBE MHEPTHBIX BEIIECTB, 00pa3yeTcs 301a, TpeOyromias ynaneHus. HekoTopeie u3 3Tux
CHCTEM TaK)Ke MOTYT padoTaTh Ha HE(PTH.

Ha ocHOBanmm pe3yiapTaTOB HCCIEAOBaHUM, TMPOBEACHHBIX B ABcTpum, benbrum,
Benukoopurtanun, Jlanuu, 'epmanuun, Hunepmannax, [lonbmre, IllBermm w IlBeiimapum,
OBbUTH BBIZCTICHBI YeThIpEe TPYIbl (GakTopoB sMuccuu. Onu npuBeaeHs! B Tabmue 39.

Ta6n1/1ua 39: cDaKTOpI)I OMHCCHH JJI OTOIIJICHUA B 6bITy C UCIIOJIB30BAHUEM HMCKOIIa€MOT'O

TOTLINBA
Knaccudukarms DaKTOPBI SMUCCHH - Konuenrpannn -
MKT TO/TJIK coxKeHHOTO HT TO/KT 30781

HCKOIIa€MOro TOIlJIMBa

Bosnyx Ocrarok

1. Tonku Ha yriie C BBICOKUM 15000 30000
COoZIep’KaHHUEM XJIOpa
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2. Tomnku Ha yrie 100 5000
3. Tonku Ha HE(pTAHOM TOIUIHBE 10 HII
4. Tonku Ha NPUPOJHOM rasze 1,5 HII

OTH yCTaHOBOYHBIE (DAKTOPBI SMHUCCHHM TaKXe OCHOBAaHBI Ha JIONMYIIEHHUHM, YTO TOJBKO
CKHWTaHWe YIS TNPUBOAUT K obOpaszoBanuto [IXJJI/TIX/®D, a mocTymieHHe HX B
OKPY’KaOIIYIO CPEAY CBI3aHO C YAAIECHUEM 30JIBI.

6.3.5.1 llocmynneHnue 6 8030yx

[Toctynnenue B BO3ayX siBiseTCs MpeoOiaJaroliuM MPH COKUTAHUU HMCKOIAeMOro TOIUIMBA.
Jlns yriis npeasioxkeHo 2 kiaacca (akTOpOB IMUCCHUH, TOCKOJIBKY B JIMTEpaType OTMEYaroTcs 2
paznuuHbix amamnazoHa BeiOpocoB [IXJIJI/TIX]I®. YcranoBouyHble (aKTOphl dSMUCCUHU IS
Kjlacca 2 paccuMTaHbl HA OCHOBAHUHU CPEIHMX BEJIWYHMH, KOTOpPbIE, MO COOOIICHUSM U3
OOJIBIIIMHCTBA €BPOMENUCKUX CTpaH, cocTaBsuid oT 1,6 1o 50 Mkr TO/T COXOKEHHOTO yTJIs.
BaxxHO OTMETUTBH, YTO MPUMEHUTETHHO K CKUTAHUIO YTJIsl B OBITOBBIX LEISAX MPEICTaBICHHBIC
JAHHBIE JTOCTATOYHO OJHOPOJHBI M COCTABISIOT 1-7 MKr TO/T coxokeHHOTO yria. Takum
o0pazom, Ui THITMYHOTO yTJisi ObUTa BeIOpaHa cpenHss BenuunHa B 3 Mkr TO/T. Ha ocHOBe
cpemHeit TermIoTel cropanus i yrias B 30 MJDK/Kr MOeT ObITh PacCYMTaH yCTAHOBOUHBIM
¢daxTop smuccun okono 100 mxr TO/TIx. C apyroit croponsl, Benmuuna 0,91 mr TO/T, o
KOTOpO#l CoOOIaeTcs B AaBCTPUHCKOM HCCIEIOBAaHHUH, MPEICTABISIETCS Topaszao Oojee
BbICOKOM. Beununna, npeacraBnennas [serinapueit, 230 ur TO/T [k Taxke ckopee OIKe K
BepxHel rpanuie natepsana (LUA 1997). Oxnako, B HeJaBHEM HCCIEAOBAHUU OTMEYAINChH
(hakTOpbl AMUCCHHM B TOM € JUarna3oHe Npu ckuranuu yrisg u3 [lompmum B HeGombIIux
cucremax ObiToBOoro ortoreHus. Kubica et al. (2004) otmeuaer dakropsl smuccun ot 108,5
Mkr TO/T mo 663,9 mxr M-TO/T COXKEHHOTO yris. DTH BBICOKHE TOKa3aTeld MOXKHO
OOBSCHUTH BBICOKUM COJAEP)KaHHEM XJIOpa B IMOJBCKOM YIJIE, BAPHHPYIOLIEM OT CIIEIOBBIX
3HaueHut 1o 0,4% npu MakcuManbHOM Tokasatene B 1,5% xmopa. Ilpu cpenHux
nokazarensix 400 Mxr M-TJ/T COXKEHHOTo yIisl U CpeaHei TeruioTe cropanus 25 MJx/kr
outymuHo3HOTO yras u3 llompmm (M yrieil W3 JOpyrux pEerMOHOB C aHAJIOTUYHBIMU
napamMeTpaMu) YCTaHOBOYHBIH (hakTop smuccun s kinacca 1 cocrasmser 15000  TO/TIx.

VYcraHoBOUHBIH (hPaKTOp SMHUCCHUU 7 Kilacca 3 ObUT pacCUMTaH HAa OCHOBE MPE/ICTaBJIEHHBIX
BENUYMH, Jexanux B nuanaszoHe ot 0,04 mo 2 mxr TO/1. Benmnuuna 0,04 mr T3/T, 0 koTopoii
COO00IIaeTCcsl B aBCTPUICKOM HCCIICJIOBAHUM, TMPEJCTaBIsIeTCS HEOOBIYAHO BBICOKOW, B TO
BpeMs kak BenuuuHa 0,5 Hr TO/T'J[k, momydyeHHas B MIBEWHAPCKOM HMCCIEIOBAHUH, KpailHe
Hu3Koi. Takum oOpaszom, mist Hedtu Obuta BbiOpana cpenHsst BenuuuHa - 0,5 Mkr TO/T.
VY4auThIBasi CPEIHIOO TEIIOTY CrOpaHusi HeTsIHOTo TorumBa 44-46 MJIx/Kr, ObLT paccunTaH
YCTaHOBOYHBIN (hakTop dmMuccuu, paBHbiil 10 mxr TO/TJIxk.

YcraHoBouHbIH (pakTOp SMuUccHM N Kiacca 4 ObUT pacCYMTaH MO TPEJCTaBICHHBIM
BenmunaaM ot 0,04 1o 0,07 mr TO/M’. J{as OpHPOIHOTO rasa ObUIa BHIOpAHA CPEHSS
Besmanna 0,05 ur TO/M’. VauThiBas Cpe/IHIOI TEIUIOTY CropaHus rasa 32-35 MJLk/M’, 6Lt
paccuntan ¢akrop osmmccum, paBHbii 1,5 mxr TO/THx (LUA, 1997; IFEU, 1998;
Environment Canada, 1999).

6.3.5.2 llocmynnenue 6 800y
ITocTymuieHns B BOLy HE OKHUIAETCS.
6.3.5.3 Illocmynnenue 6 nougy

HOCTyHJ’ICHI/I}I B ITOYBY HE OKHUOACTCA.
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6.3.5.4 Illocmynnenue 6 npooykmul

B npooecce IMpOAYKTa HE 06pa3yeTcsI, CJI€A0BATCIIbHO, IIOCTYIUICHHUA B IIPOAYKT HE
MNpOUCXOUT.

6.3.5.5 llocmynnenue ¢ ocmamku

boutn uccnenosansl [TXJ/ITX D B netyueit 301bHO0M MBLUTH, 00pa3yIOMIEHCs PH CKUTAaHUN
yIisi, 1 0OHapy»KeHbl KoHeHTpauu ot 4 10 42000 ur TO/kr 30mapHO# e (Dumler u ap.,
1995). B xavecTBe mepBoii oneHKM B PYKOBOJICTBE cieIyeT MCIONb30BaTh (DAaKTOp IMUCCHH
5000 ar TO/kr 30mpHOI mHUTH. {7151 BBICOKOXIIOpHOTO yruist 3 [lompmm He OBUT ompenerneH
¢axTop smuccun. O1HaKO, B KAYECTBE TIEPBOTO MPUOIMKEHUS MOKHO HCITONIB30BATh BHICIIHE
3HAYCHUS M3MEPEHHBIX AaHHBIX U3 Dumler et al. (1995) mns octatkoB kiacca 1.
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6.4 OcHoBHas kareropus 4 — [Ipou3BOACTBO NPOAYKIMH U3 MHUHEPAJIBHOIO
ChIPbS

B Hactosmem paznene 0000IIarOTCS BHICOKOTEMIIEPATYPHBIE MPOLIECCHl MPH MPOU3BOJICTBE
MPOAYKIMK U3 MUHEpalnbHOTO Chipbs. K oOpazopanuto [TXIJI/TTX/I® moTeHIManbHO MOXET
MIPUBECTH MPUMEHEHHE Ha Pa3MUYHBIX 3Tarax Ipolecca ChIPhs WM TOILIHUBA, COAEPIKAIIETro
XJIOpUABI, HalpuUMep, Ha CTaaud OXJaXICHUS ra3oB WIH B ropsdyei 3oHe. B pesynbpraTte
MPOJOJDKUTEIBHON 00pabOTKM B IMevyax i O0XHWra W CYIIKH W TPH HAJIHYUH BBICOKUX
TeMIlepaTryp, HEOOXOOUMBIX Ui MPOU3BOJCTBA MPOAYKIHMH, B ITHX MPOLECCaX 3MHUCCUHU
MNXAJ/TIX1D, kak npaBuiao, HEBBICOKH. B COOTBETCTBHM C HACTOSANIUM PyKOBOJCTBOM
npuBenieHHble B Tabmmme 40 COOTBETCTBYIOIIME MOAKATETOPHUU OYIyT BKIIOYCHBI B PEeCTp
JTMOKCHHOB U ()ypaHOB,

Tabmuma 40: [Toakareropuu OcHOBHO# kateropuu 4 — [Ipon3BOJICTBO MPOIYKITHH U3
MUHEPATHHOTO CHIPHS

IloTeHnuaJIbHBbIE nmyTH BblﬁpOCOB

Ne IHoaxareropun ocHoBHOM | Bo3nyx | Boma | Ilousa | Ilpoaykr | Ocrartok
KATErOPHH
4 IIpousBoacTBO NMPOAYKUUH X X
U3 MUHEPAJIBLHOTO ChIPbS
a | IIpou3BoaCTBO LIEMEHTA X X
b | [IpousBoacTBO U3BECTH X X
¢ | Ilpou3BoacTBO Kupnuya X X
d | IlpousBojacTBO CcTEKIIA X X
e | [Ipou3BoacTBO KEpaMUKH X X
f | [IpuroroBnenue X X X

ac(aIbTOBBIX cMeceid

>
]

g | [luponus roprouero ciaxua

3HaynmocTb Bompoca B coorBercTBHMH c0 Crarpeit S Ilpuinoxenus C
CTOKro1bMCKOH KOHBECHIMHU

B cootBerctBUM ¢ monoxeHusmMu CraTbu S5, UCTOYHUKH B JaHHOW KaTeropud MOTYT
KIIACCU(PUITPOBATHCS CIEAYIONUM 00pa3oM:

Karteropuu ucrounnkos Ilpunoxenus C Yacru Il Briouaror:

Kareropus ncrounuka Paznen B pykoBoACTBE
(b) LlemeHTHBIE MT€YX 151 CKUTAHUS OTIACHBIX 6.4.1
OTXOJIOB

6.4.1 I1pon3BOACTBO IIEMEHTA

OCHOBHBIM ChIpCM JId TMPOHMU3BOJACTBA HNCMCHTA ABJIAKOTCA TIJIMHA W  MU3BCCTHAK.
HpOI/I3BOI[CTBO OEMCHTAa HAYUHACTCA C KaJbHIUHUPOBAHUA, T.C. PA3JIOKCHUA Kap60HaTa
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kanpius (CaCOs) npu 900°C ¢ obpazoBanreM okcuza Kanbius (CaO, u3BeCThb) M IUOKCHIA
yraepona (CO,). 3arem mpu Temrieparypax, kKak npasuio, nopsika 1400-1500°C usBectsb
BCTyNAaeT B PEAKIMIO C KPEMHE3EeMOM, TJIMHO3EMOM M OKCHIOM JBYXBaJEHTHOI'O JKeje3a C
0o0pa3oBaHHEM CHIIMKATOB, aJJIOMHHATOB M (PEppUTOB KalblUs (=KIMHKEpa). 3aTeM KINHKEP
MepeMabiBalOT WM U3MenbuaoT BMecTe ¢ runcoM (CaSOs) u apyrumMu noOaBKamul Jist
nonydenus nemenrta (BREF, 2001b).

Jlis IpOU3BOACTBA LIEMEHTA CYIECTBYIOT YEThIPE OCHOBHBIX IIPOM3BOJCTBEHHBIX MpoOLEcCa:
CYXOH, IMOJYyCyXOil, IOJYMOKpBIH M MOKpBIA Ipoueccel. IIpm cyxoM mpormecce CbIpbe
NepeMalIbIBalOT U BBICYLIMBAIOT JI0 CHIPHEBOM MYKHM, KOTOpasl IOCTyIaeT B MOJOrpeBaTellb,
WINA TeYb IMpPeJBapUTEeNbHOr0 O0Kura (WIM pexe B JUIMHHYIO CYXYI0 OOXKHTOBYIO I€ub).
Cyxoli mporecc TpeOyeT MEHBIIMX JHepro3arpaT, YeM MOKpbIA. B Hacrosiee Bpemsi B
OOJIBIIIMHCTBE KJIMHKEPHBIX Mevel ucnonb3yercs cyxoi mporecc (WBCD 2004). B mokpom
nporiecce, SBISIOMIMCS MEHee COBPEMEHHOM TEXHOJIOTHEH, ChIpbe (0YeHb YacTO ¢ BBICOKHM
cofiep)KaHue BJIAar) MEepeMaibIBalOT B BOJAE JUIA 0Opa30BaHUS JKUAKOTO LEMEHTHOTO TECTa,
KOTOpOE 3aKauyMBaIOT HETMOCPEACTBEHHO B OOXKHTOBYIO T€Yb WM BHAYale B CYIIWIBHYIO
neyb. [ mcmapeHus AOMOJHWUTENBHON BOABI B MOKPOM Ipouecce Tpelyercs Oosbliee
KOJINYECTBA TEIUIa HA TOHHY KIMHKEpa, YeM B APYTHX MPOLECCAX.

[Ipouecc npousBoacTBa LieMEHTa COCTOUT B cienyrolieM. BHauase chlpbe AOCTaBISIIOT Ha
MECTO, 3aT€M IEPEMEIINBAIOT, MEePEeMajbIBAlOT U U3MENbYal0T ¢ 00pa30BaHUEM CHIPbEBOM
MYKU C ONpeesIeHHbIMU pa3MepaMy YacTHLl U C 33JaHHBIMH XUMUYECKUMH CBOMCTBaAMU. JTY
CBIPBEBYI0 MYKY TpPEBpallaloT B IIEMEHTHBIM KIMHKEDP IyTEeM MNHUPONEpepadOTKh B
poraumonHbix nedax (50 u Gonee METpPOB B IJMHY M CBbIIE 5 MEeTpoB B auamerpe). OHU
COCTOAT M3 BBUIOKEHHOI'O OTHEYNOPHBIM MAaTe€pHajoM LMIMHIPUYECKOTO CTaJIBHOIO
KOpIlyca, CJerka HAaKJIOHEHHOIO OT TOPU30OHTAIM M BpPALAIOIIErocss c¢O CKOpocTbro 1-3
00./MUH. [IMHHBIE POTALIMOHHBIE M€Y ycTapeBlIed KOHCTPYKIMU MOTyT ObITh Gonee 200 M
mmnoit (BREF, 2001b). Ceipse 3arpyxaercs B BEpXHUH KOHEI M MOCTENEHHO JIBUKETCS
BHU3 K HIDKHEMY KOHIy HaBCTpeuy IOTOKY pacKaleHHBIX ra3oB. PoTanuoHHbIE meuu 1Jis
IIPOU3BOJACTBA  LIEMEHTAa  OIMYAKTCI OT  KJIACCHYECKMX  POTAlMOHHBIX  IIeuel,
HCHOJB3YIOUIMXCA [UIsl COKUTaHMsI, TE€M, 4YTO ChIpb€ U OTXOASAILIME TIa3bl JBUXKYTCA B
MPOTUBOTOKE, 4YTO IPUBOAUT K TUIATEIbHOMY II€PEMEIINBAHNIO, CO3AAHUIO BBICOKUX
temreparyp (coiire 1400°C Ha ropstyeM KOHIIE, TJI€ TIPOUCXOAUT 00pa30BaHUE KIMHKEPa) U
JUIMTEJIFHOMY BpPEMEHHU MpeObIBaHUS Tra3oB B ycraHoBke (5-7 cexyHn). B pesynbrate
CO37aHUs MOJOOHBIX YCIIOBHII BCE OpPraHMYECKHE 3arpsa3HUTENH, IPHHECEHHBIE BMECTE C
TOILIMBOM, Pa3pyIllAlOTCs B NIEPBUYHOM TOIKE.

B coBpeMEHHBIX IIEMEHTHBIX TI€YaX YacTO HCIOIB3YIOT CYXOW Mpolecc, MpU KOTOPOM
MaTepuald CbIPhEBOM MYKH MOXET OBITh TOJIOTPET B BEPTUKAIBHO PACIOIOXKEHHBIX
MYJIbTUIIUKIIOHHBIX HarpeBaTelsX, B KOTOPHIX IMMOJHUMAIONIUECS BBEPX pacKaJCHHBIC Ta3bl,
BBIXOJISIIIIME U3 TIEYH, COMPUKACAIOTCS C UAYIIUM BHU3 TIOTOKOM CBIPhsi. B HEKOTOPBIX CyXuX
mpoleccax JI0 TOro KaK ChIpbe IMOCTYIUT B OOXKHTOBYIO TI€Ub, IMOCIE HArpeBaTeNss OHO
MPOXOJUT Yepe3 Tedb MpeABapUTEbHOTO oOura. [IpuMeHeHne MOKporo mporiecca, Koraa
M3MEJIbUYCHHAS ChIphEBas MyKa CMEIIMBAETCS C BOJOH M TOCTYMaeT B OOXKUTOBYIO TICYb B
BHJIC¢ IIEMEHTHOTO TeCTa, NPUBOAWT K J3Hepro3arparam, Ha 40% mOpeBHIIIAIOIIIM
JHEPro3aTpaThl CyXOoro Iporecca. B MmoryCcyXoM M MOIYMOKPBIX MPOIECcCax HCIOIB3YIOTCS
HarpeBaTe)d ¢ KOJJOCHUKOBBIMH PEIIIETKaMHM, TAaK)Ke U3BECTHBIC Kak ey Lepol.

Ha nocnepneld cragum KIMHKEp ocTykaroT. Kak TOJIBKO ropAYuil KIMHKEP BBIXOAUT H3
HIDKHETO KOHIIA T€YH, €ro OBICTPO OCTY>KalOT aTMOC(EpPHBIM BO3AYXOM B KIMHKEPHOM
XOJIOOWJIbHUKE, HAImpUMEp, Ha MABIDKYIICHWCS pELIETKE C pACHOJOXKEHHBIMH TOJ HeEH
BEHTWJISITOPaMHU, IPOAYBAIOIIUMH Yepe3 KIMHKep XonoAaubii Bo3ayx (EMEP, 1999).
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Hakonen, oxyiaXaeHHbIN KIMHKEP CMELIMBAIOT C TUIICOM, a JUIsl KOMIIO3UTHBIX LIEMEHTOB C
OpyrMMHU MaTepuajaMM, TaKMMU KakK LUIaK JOMEHHBIX Ie4el, W NepeMaiblBaloT JJIs
MIOJIyYEHUsI KOHEYHOTO IPOJAYyKTa B OJHOPOJHBIM MOPOIIOK, KOTOPBIA 3aTEM XpaHHUTCA B
OyHKepax 710 MOCIEAYIOIEH TPAHCTIOPTUPOBKHU POCCHINIBIO WIIM YITAKOBKH B MELLIKH.

OOBIYHBIMU BHJAMM TOIUIMBA SIBJIAIOTCS Yrojib, HE(PTh, ra3 win HeTIHON Kokc. Bo MHOrMX
CllyyasiX TPUMEHSAIOT pa3HOOOpa3HbIE TOPIOYME OTXO[bl, HCHOJIB3YIOLIHECS B KayecTBE
TOILIMBA HApsAAy C MCKOMAEMBIM TOILUIMBOM. DTH OTXOJbl MOTYT BKIIOYAaTh: OTPaOOTaHHbIE
Macia, pPAacTBOPUTENH, MYKY J>XHBOTHOTO IIPOMCXOXKIEHHWS, HEKOTOpPBIE ITPOMBIIUICHHBIE
OTXOABI M, B HEKOTOPBIX CIIy4asX, ONACHBIE OTXOABI. bosbIIasg WX YacTh CXKUTAETCS B
TONOYHOM (TOpsAYeM) KOHIE medd. YacTo HCMONb3yIOTCS ILIMHBI, KOTOPHIE MOTYT OBITbH
IIOMENIEHBl B M€Ybh HAa HEKOTOPOM OTHAJIEHUH OT TOPSYETr0 €€ KOHIAa B ILEIBHOM WIH
WM3MENBUYECHHOM BHJIE.

Tecte, mpoBenennsie B CHIA, B nHagane 1990rr., moka3anau MOBBIIIIEHHBIE SMUCCHUU IS
HEKOTOPBIX Teuei, rae cxuramu onacHele orxoasl (EPA, 1998). Onnako, 6onee mo3nnHue u
0osiee MOAPOOHBIC WCCIICJOBAHUS TMMO3BOJIMIIN MPEINON0KNTL, YTO MIPH XOPOIIEM TOPCHUH
OCHOBHBIM (DaKTOPOM, BIIMSIOIIAM Ha TPOIECC, SBISICTCS TEMIIeparypa MbLICYJIOBHTEIS B
CHCTEME OYHCTKH Ta30B.

HenaBno ®onn mnpombimieHHbIx ¥ HayuHblx uccnenoBanuii (SINTEF, Oslo, Norway)
3aBepHIvil MMpokoe wuccienoBanue BuiOpocoB TIXJIJI/TIX/I® w3 meMeHTHBIX Tieuei. B
JaHHOM HCCJIEIOBaHUM IpEACTaBlieH KOMIUIEKC HauOoJieeé COBPEMEHHBIX W IMOJIHBIX U3
MMEIOIIUXCS TAaHHBIX, COOPAaHHBIX M3 OIyOJMKOBAHHBIX MCTOYHUKOB M OTYETOB OTHCIHHBIX
komnanuii (WBCSD 2004).

B GOJIBIIHHCTBE CITydaeB, [is COOTBETCTBHS mpeey amucenii 8 0,1 ur M-T/Hwm’ (mpu 10%
O,) Ha CyHIECTBYIOIINX COBPEMEHHBIX MPEANPHUATUSIX OKA3aJoCh JOCTATOYHO MPUMEHEHUS
OCHOBHBIX Mep (MHTETPHPOBAHHON ONMTUMU3AIMHU Tporecca). Clenyronme OCHOBHBIE MEpHI
CUMTAIOTCS HanOoJiee 3HAUMMBIMHU B 3TOW CBSI3U:

- BricTpoe oxnaxxaeHue OTXONAIIMX U3 MedH ra3oB Ao TemiepaTypsl Hike 200 °C B
meyax MOKpOro Iporecca (sBIsSeTcS BCTPOCHHBIM IapaMeTpoM B IeyaX CYXOro
mpoliecca ¢ moorpeBaTesieM/KalblIuHATOPOM);

- OFpaHI/I‘ICHI/Ie 2106aBOK AJIBTCPHATHUBHOI'O CbIPbs KaK 4YaCTU CLIpBeBOﬁ CMECH B
CJIydac, €CJid B HCTO BXOJAT OPTaHUYCCKUC BCILIECCTBA,

- HenoGaBnenne albTEpHATHUBHOTO TOIUIMBA B HAYaJIbHOM W KOHEYHOW CTagusX
npouecca;

- MOHHTOPUHT B CTAOMIU3AIUS TTapaMeTPOB Mporiecca:
- OZJHOPOJHOCTH TOCTYTAIOMIEH CMECH CHIPBS U BUIOB TOTUIMBA
- cTaHJapTHas 103UPOBKa
- N30BITOYHBINA KUCIOPO/I.

[Ipu ycrmoBUM NMPUMEHEHUsS HA MPAKTHKE PEKOMEHIOBAHHBIX OCHOBHBIX MEp, OOJBIIUHCTBO
COBPEMEHHBIX IIEMEHTHBIX IE€UEl MOXKET COOTBETCTBOBATH NMPENETHLHOMY ITOKA3aTeN0 JIs
smuccuit B 0,1 Hr T3/HM U, CJIEeIOBATEIIbHO, OYJET KIACCHU(pHUIIMPOBATHCS KaK KilacC 3 B
HacrosimeM PykoBonctBe. IlomyTHass mepepaboTka aidbTEpPHATUBHOTO TOTUIMBA WU
ATBTCPHATUBHOTO CBIPbSI, 3arpy’kaemMoro B OCHOBHYIO reyb WIn B
MO0TpeBaTeNb/KaablnHaTOp, He BimseT Ha sMmuccun [IXJIJI/IIXJI® m He uU3MEHSET uX
ypoBus (BREF 2001b, WBCSD 2004). B otuere SINTEF Ttaxke moka3zaHo, YTO MHOTHE
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[IEMEHTHBIE [T€YH B PA3BUBAIOLIMXCS CTPaHAX COOTBETCTBYIOT MpeAeabHOMY Mmokaszatenro 0,1
3
Hr TO/m”.

JlaHHOE 3aKIII0YEHUE MOATBEPKAAETCS pe3yIbTaTaMy IPorpaMMbl 0TOOpa MpoO Ha TUOKCHHBI
n wux aHamm3a B Taumnanpe, rme mnpodsr Ha [IXJUV/IIX®P Obimm oToOpaHbl |
MIPOaHaIM3UPOBAHBI JJIS IBYX POTAI[MOHHBIX O0XKUTOBBIX ME4Yel Ha COBPEMEHHOM M XOPOIIO
YOpaBIsieMOM IIeMEHTHOM 3aBoje. [IpoOwl oTOMpanuch W3 JABYX OOXKHIOBBIX TE4el MpHU
HOpPMaJIbHOM MX pabore (MOJHAs 3arpys3ka, CMeCh JIMTHUTOB M HE(TSIHOI KOKC B KayecTBe
NEPBUYHOTO ¥ BTOPHYHOIO TOIUIMBA) C TOMYyTHBIM COKUTaHUEM (a) HCHOIb30BAaHHBIX
MOKpBIIIEK U (0) MPOMBIIUIEHHBIX OTXOJOB, BKiIo4as orpaboranHsie macia (UNEP, 2001;
Fiedler u ap., 2002).

EcTp HekoTopble ykazaHus Ha TO, 4YTO, Hampumep, B A3uW AJiA MPOU3BOJACTBA KIMHKEpa
WCIIONB3YIOTCA BEPTUKAIbHBIE IIAXTHBIE NMeUd. Takue MPeAnpUsTHsl SBISIOTCS OTHOCUTEIBHO
HEOOJIBIINMH, ¢ CyTOYHON mpou3BoauTenbHOCTRIO B 50 — 300 1/cytkm (NEC 1999, van Oss
1997). Onrako naHHBIX MO U3MepeHHbIM KoHTeHTparusaM [TXJI/TIX 1D He OblI0 HaiiieHo.
Takum o0Opazom, B wLeasiX Hacrosimero PykoBoacTBa K TakuM MNPEANpHUSITHIM OyAer
MPUMEHSTHCS TOT K& (PaKTOp IMHCCHI, YTO M JJIS CTaphIX IedYeil MOKporo mporecca (Kiace
2). Ectp Hamexma, 9TO BCKOpe OYyIyT MOMydYeHBI (haKTOPHI SMHCCHHM HA OCHOBE PEabHBIX
W3MEPEHUI.

boutn paspaboranbl HIKecneayromme kinaccsl Gpakropos smuccuu (Tabmuna 41). Kak BugHO
n3 TabnuIbl, (GakTop SMHUCCUU IS BBIOPOCOB B OCTATKM OTCYTCTBYeT. B THmm4HOM ciydae
MbUTh, HapaOaThIBacMast B IIEMEHTHBIX 3aBOJAX, HOBTOPHO HAIPABISETCS B 00XKHUTOBYIO IEYb
BMECTE C CHIPBEM.

Tabnuma 41: @akTopbl SMUCCUU JIJISl IPOU3BOJICTBA IIEMEHTA

Knaccudukanus ®daxTopsl SMUCCHH - MKT TO/T 1IeMeHTa

Boznyx Bona | IMouma | IIpomgyxr | Octatok

1. ITaxTHBIE TIEUN 5.0 HO HO HO HO
2. Crapbie 00XKHUTOBBIC TICYH,

paboTaroriue 1Mo MOKpoMy TpoIieccy, 50 HO HO HO HIT
ANEKTPOPHIBTPEI, TEMITEpPATypa ’

>300°C

3. PoramiuoHHbBIEC TICYH,

AIIEKTPOPUIBTPHI, TKAaHEBBIE (PUIBTPHI, 0.6 HO HO HO HIO
temreparypa 200-300°C ’

4.06xuroBsle neun, paboTaroiue 1no
MOKPOMY MPOLECCY, TEKTPOPHUIBTPBI, 0.05 HO HIO HO HIT
TKaHeBble QUIBTPBI, TEMIIEpATypa ’
<200°C

OO6>xuroBble neyu, padboTaronme mno
CyXOMY IIpoIlecCy, HarpeBaTen/
KaJIbLUHATOP, TeMieparypa <200°C

6.4.1.1 Ilocmynnenue 8 6030yx

Omuccnn B Bo3ayx [IXJJ/TIX/1®, cooTHECEHHBIE C €AMHUICH MPOMYKIHH, OyIyT 3aBUCETh
ot kouneHTpanuu [TXJI/TIXI® B 1IMOBOM Ta3e M OT KOJIMYECTBA Ta3a, 00pa3yromierocs Ha
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SMHUILY TTPOAYKIMH. bonbmii 00beM JBIMOBBIX Ta30B HA €IMHUILY TPOJYKTa 00pa3yercs B
nevax, paboTaroIuX M0 MOKPOMY IPOIECCY, YeM B TeUax, IJie MPUMEHSIETCS CyXOU mpoliecce
CoBpeMeHnHbIe ieun uMeroT nokazarenu 1500 - 2500 M’ Ha touHy knuHkepa (BREF 2001b).

Uccnenosanne SINTEF (WBSCD 2004) ommpaercs Ha Oomee, yem 1700 wusMepenwmii
X AJ/TIX 1D, npoBoauMbix ¢ Hadana 1990 rr. mo HemaBHero BpeMeHH. B mccnenoBanun
MIPUBOSATCS CYMMAapHBIE SMHUCCHH B BO3AYyX OT Ie4eil MOKpPOTo M CyXOro Ipollecca, a TaKkxke
OT 3aBOJIOB, pPabOTAIOIIMX HAa HCKOMAEMOM TOIUIMBE M «IIPHUPOJHOMY» CHIPhE, W 3aBOJIOB,
WCIIONB3YIONUX aJbTEPHATUBHOE CHIPhE W aJIbTEPHATHBHBIE BHUJBI TOIUIMBA. Takoe
aTbTEPHATUBHOE TOIUIMBO W CHIPhE, BKIIOUAS OTXOJBI, IMOABEPrajoch COITyTCTBYIOIIEMY
CKWTaHUIO B T[JIABHOM M€Y,  POTAUMOHHOM  OOXHMroBOW  MeYd  WIM B
HarpeBarese/KajablIMHaTOpe. Bo MHOTHX cTpaHaxX 3TO SBISETCS OOMICTIPUHSATON MPAKTHUKOM.
CoryacHO OONBITMHCTBY MaHHBIX, KoHIeHTpanuu [IX//IIX/® Obutr 3HAYMTETLHO HIKE
0,1 mr T3/M3; SMHUCCHH TI€UeH CyXOro Mpolecca MOIJIA ObITh HECKOJIBKO HUXKE, YeM Iedei
MOKpOTI'0 Tporiecca. DMUCCHH TaKOrO JHara3oHa COOTBETCTBYIOT ()aKTOpaM SMHCCHUU HUXKE
0,05 TO/Tr nmemMeHTa M, COOTBETCTBEHHO, TaKHE 3aBOJLI CUMTAINCL OTHOCSAIIMMUCST K
HamnydmuM uMmeromuMcess Metogam (BAT), a dakrop smuccum mpencTtaBiseT kiacc 4.
Opnako, B uccnenoanuu SINTEF Bkmouensl u HekoTopwie ctapbie nanHble (m3 CIIA) ¢
smucensmu 10 25,8 ur T/M’, 4To cooTBeTCTBYET (hakTopy smuccuu 16,7 r TD/T nemenTa.

Ouenp Hu3kue xoHneHtpamuu [IXJA/TIX]ID Obutn 0OHapy>KeHBI NpU MPOBEACHUU OTOOpa
npo6 B Tamnange Ha LEMEHTHOM 3aBoje, paboTaromem Inpu cyxoMm npouecce. [lpu
HOPMAaJIbHOM pEXUMe paboThl NpeAnpusTus (JIMTHUT/HE(PTAHOW KOKC M TOJIHAs 3arpyska)
smMuccuu B TpyOe coctaBnsiii Menee 0,02 Hr M-TO/HM® 10 MUHMMAIBHBIX 3HAYCHHIl B
0,0001 =r M-TB/HM3; cpeanue BenuuuHbl paBHsuuch 0,0105 Hr M-T2/M° u 0,0008 ur M-
TO/M® HIpH HOPMANBHBIX ycioBusaX padotsl u 0,003 Hr M-T3/Hm’ u 0,0002 5r M-T/Hm’
JUIsl UCTIBITAHUNA, IPOBEJCHHBIX C 3aMELIAOLIMM BTOPHUYHBIM TOIUIMBOM, COOTBETCTBEHHO. B
pe3ynbrate, hakTopsl sMuccuu coctaBwim B cpearem 0,02 u 0,001 mxr TO/T kuHKepa npu
HopmanbHOM pekume u 0,005 u 0,003 mxr TD/T kiIMHKEpa NPH TOMYTHOM CXKUTAHUH
I TEPHATUBHOTO TOTUTMBA/0TX0/M0B. TakuM 00pa3oM, BCe pe3yNbTaThl MCCICIOBAHUS ObUIN
3HAYUTENLHO HIKE OPUEHTUPOBOYHOM BenuuHbI B 0,1 Hr M-T3/Hw’. Pesynbrars! mokazanu,
yTo J00aBiIeHHE TOKPBINEK W/WIA JKAJKAX OMACHBIX OTXOJOB HE TMOBIUAJIO Ha
pPE3yNBTUPYIOIUE SMUCCHH, C YYETOM TOTO, YTO TNPUMEHSIEMBId CYXOW Tpollecc Ha
LIEMEHTHON OOKUTOBOM Ie4YM BeJlCid B COOTBETCTBUU C COBPEMEHHBIMH TEXHOJIOTHSMHM, a
OpraHu3aims IpOU3BOACTBa Ha mpeanpusTiuu O0puta oueHb xopomeit (UNEP, 2001; Fiedler u
ap., 2002).

[Toxoxe, uto Ha KoHmeHTparuu I[IX/IJI/IIX/I® B HBIMOBBIX razax BIMSICT TeMmIepaTypa
NBUIEYJIABIUBAIOIIETO  ycTpolicTBa. Huskue temmeparypsl (Menee 200°C), BO3MOXKHO,
MOKA3bIBAIOT, YTO KOHLEHTpauuu OyayT Hwke 0,1 Hr TO/HM’, a Temreparyps! cBbiire 300°C
YBEIMUYNBAIOT BEPOSTHOCTH OOHAPYKEHHS MOBBIIICHHBIX SMUCCHI, THTUYHBIMHU 3HAYECHUSIMHU
6ymyT 0,3 ur TO/HM’ u Bbime. B HEKOTOPBIX CIydasx MOTYT ObITh OOGHAPYXKEHBI IOPa3I0
Oosiee BBICOKHE SMHUCCHU. BO3MOXKHO, 3TO CBSI3aHO C TIOBBILIEHHBIMH TeMIEpaTypaMu
MbIJIECOOPHUKA, BBICOKUM COJEP’KAaHMEM OpPraHWYECKOTo BEIIEeCTBA B ChIPhE, a TaKXKe C
HCII0JIb30BAaHUEM HEKOTOPBIX BUJOB OTXOJ0B IIPH HECOOTBETCTBYIOIUX YCIOBUAX.

B nactosmem PykoBoactBe cpemuuii daktop smuccum, paBHblii 5 Mkr TO/T memeHTa,
NPUMEHSIOT IS CTAphIX MeYeil ¢ TeMrneparypoil mneiiec6opankos cebinie 300°C (Ha ocHOBE
npouwibix gaHHbeIX U3 CHIA) mis knacca 2. Cpennuii pakrop smuccun 0,6 Mxr TO/T niemenTa
HNPUMEHHMM TaM, i€ TEMIEpaTypa MbuiecOopHuka Haxoautes mexay 200 u 300°C (knmacc 3).
A daxtop amuccun 0,05 mxr TO/T 11IeMeHTa UCMONL3yeTCs AJII COBPEMEHHBIX 3aBOJIOB, TJE
TeMmeparypa InbuiecOopruka nomuepxuaercs Hwke 200°C (kmacc 4). ITocKonbKy He
nmeetcs AaHHbIX m3MepeHudt [IXIJI/IIX® nns maxTHeIX Medeid, GakTop dSMHUCCHH HE
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MOYET OBITh PACCYMTAH U BPEMEHHO JUISl 3TOM TEXHOJIOTHUH MCHONb3yeTcs Kiace 1, mpu Tom
&e (hakTOpe SMUCCHH, YTO M JUIS CTAPBIX 00KHUTOBBIX IIeUeii MOKPOTO Mporecca.

6.4.1.2 [locmynnenue 6 600y

[loctynnenus B Boxy He oxunaercsi. ONHAKO, €CJIM CTOKH BBISIBIIEHBL, 3TO CIEAYET OTMETUTD,
a IPUYMHY Ipoliecca ONUCATh.

6.4.1.3 llocmynnenue 6 nougy

HCKOTOpLIe OCTaTKU MOTryT CKJIaJUPOBATHCA Ha 3€EMIJIC, B HEKOTOPBIX ClIydasaX OTMCYAIMCh
Cliydyau IMMPUMCHCHUSA BTN HEMCHTHBIX neyen JJIA TOBBIICHUS MICJIIOYHOCTHU U I[O6&BJ'I6HI/I$I B
H3BeCTh. BCiIKOe HCIOJIB30BaHUEC IIHUIH OECMCHTHBIX rneyeu HO,Z[O6HBIM 06p330M ciaenyer
OTMCYAaTh.

6.4.1.4 Ilocmynnenue 6 npooykmuoi

HOCTYHHGHI/IG B TOTOBBIM IIEMEHT OXXHIACTCS HE3HAYUTCJIbHBIM, IIOCKOJIbKY TIPOAYKT
noABEpracTcs BO3JICMCTBHIO OYEHb BHICOKUX TEMIICPATYP.

6.4.1.5 llocmynnenue 6 ocmamku

Crenyer 3aMeTHTh, YTO IbUIb, cOOMpaeMasi CUCTEMON KOHTPOJIS 3arpsi3HEHHs BO3JyXa, Kak
MIPaBWJIO, 3JIEKTPOCTATUUECKUMHU OCAIUTENIAMU WM LMKIOHAMH, COCTOUT, B OCHOBHOM, U3
CBIPbs, TOJAIOUIETOCS B OOXHIOBYIO Teyb (B KOHIIE BTOPHUYHOW TOMKH). OCTaTOK MBUIN
COCTOUT W3 ASMHUCCUH 3TOW OOKUTOBOW TE4H, MPOUISTIINX 4Yepe3 Topsdyio 30HY. OOBIYHO,
BT M3 DJIEKTPOCTATHYECKUX OCAAUTEINCH/IIMKIOHOB TIOBTOPHO BO3BPAIACTCS B TIEYb.
[TosTomy B Tabmurie 41 He mpuBOAUTCS PAKTOPOB SMUCCHHU JJISI OCTATKOB.

B cnyuasix, korja TBepAbIH OCTATOK CHCTEMbI OYMCTKH JIBIMOBBIX T'a30B HE HampaBiseTcs
MOBTOPHO B I€4Yb, B KadecTBE MepBUUHOW oreHKku nocryruieHus [IXJJI/TIXAD B TTIIT
OepeTcst cpeHss Mpou3BoAuTeNbHOCTh npubau3nTenbHo 30 kr [ILIT Ha TOHHY KIHMHKEpa
(0,03% ot mnpousBoiACTBa KIMHKEpa). OTa BeJIMYMHA BbIBEJEHA HA OCHOBE OTYETa,
coobmasmero o 0,4 mwwommona TtouH [IIII ma 13,5 MWUIMOHOB TOHH TIPOM3BOJCTBA
kmuHkepa/tiementa (Dyke u ap., 1997),

Oxwunaercs, yro konueHtpauuu [IXJJI/TIXJI® B [T 6yayT BapbupoBaTh, MPU STOM
nmuarnaszoH koHnentpauuit cocrapiser — 0,001-30 ur TO/kr (Dyke u ap., 1997) nns neueii B
Benukobpuranuu, 1 - 40 ur TO/kr mna uccnenoBanmii, npoBeaeHusix B ['epmanun (SCEP,
1994).

6.4.2 I1pon3BOJICTBO U3BECTH

M3BecTh ucCmonb3yeTcs BO MHOXKECTBE NPOMYKTOB. bbicTpas u3BecTh (WM HerameHas
M3BECTh) TPEACTaBIsAeT coboi okcua Kanbiws (CaQ), Mpou3BeACHHBIN JekapOoHU3aIUeH
n3BecTHAKa (CaCQOj;). [amenas w3BecTh SBISAETCS BOJOCOACpIKAILICH OBICTPON M3BECTHIO H
COCTOHUT, MpeuMyliecTBeHHO, u3 ruapokcuaa kKaapuusa (Ca(OH)). OcHoBHBIMU
MOTPEOUTESIMA  M3BECTH SIBIIIIOTCS  CTAJICNIMTEHHAS TIPOMBIIIICHHOCTD, CTPOUTEIHCTBO,
LEJUTIONO3HAS U caXxapHasi MPOMBIIICHHOCTH.

[Iponiecc mpom3BoACTBa M3BECTH COCTOUT M3 OOKMTa KalbIMs WM KapOOHAaTa MarHusi mpu
temreparypax ot 900 o 1500°C. JIjist HEKOTOPBIX MPOLECCOB TPEOYIOTCS 3HAUUTEIBHO GoJiee
BbICOKME Temmeparypsl. [locie oOxuroBoit meunm mnponykT (okcua kampnus, CaO), kak
MPaBWIO, pa30OMBAIOT, TEPEMAaJbIBAIOT W/WIM IPOCEHBAIOT, a 3aT€M TPAHCIOPTHPYIOT B
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Oynkep. O00KeHHast U3BECTh MOCTYNAaeT KOHEYHOMY OTPeOHTeNIo 100 B BUE HETAIIEHON
W3BECTH, OO B BHJE TallICHOM, WJIM THIPATUPOBAHHOM M3BECTH, KOTOPYIO MONYYAIOT MPH
peaKImy HeraleHo! U3BECTH C BOIOH Ha 3aBOJIE, TPOM3BOIAIIEM THAPUPOBAHNE.

[Ipr oOMre HM3BECTH HCIOJB3YIOT Pa3IMYHbIC BHIbI TOIUIMBA — TBEPAOE, JKHIKOE MM
razoobpasHoe. TOIUIMBO JaeT SHEPrur0, TPEOYIOLIYIOCS A KalbIWHUPOBAHHS H3BECTH, a
TaK)Ke BCTYIAET B PEAKIHMIO C COCANHEHHUSAMH, yJacTBYIOIIMMH B mporiecce. B OosbnHCTBE
neyei MOXeT IMPUMEHSITHCSI HECKOJIBKO BHIOB TOILTUBA. [Iporiecc 00kura U3BeCTH UIET B IBE
craguu (BREF, 2000d):

1. co3manme HEOOXOAMMBIX TEMIEPATYpHbIX ycioBuii cebime 800°C s HarpeBaHus
M3BECTHsIKA U HavyaJla mpolecca JeKkapOoHU3aluu;

2. yIep)KUBaHHE HETalICHOW M3BECTH MPHU JOCTATOYHO BBICOKUX TeMIepaTypax (OKOJO
1200-1300°C) my1s perynupoBaHus peakMOHHOM CIIOCOOHOCTH.

BosbIMHCTBO OOKUTOBBIX TEYeH MMEIOT MIAXTHYIO WIH POTAMOHHYIO KOHCTPYKIHIO. Jlms
OosblIel MX YacCTH XapaKTepeH MPOTHBOTOK TBEPAOro Marepuana M ra3oB. MOXXKHO TaKxke
BCTPETUTH 00KUTOBBIE M€Y C IICEBIOOKIKEHHBIM CJI0EM H Bpamarmumcs mogoM. OOsraHas
MPOU3BOJUTENBHOCTD Nieuei BapsupyeT oT 50 1o 500 tonn B nens (BREF, 2000d).

Chlpbe WM TOIUIMBO, COJCpXKAIE XJOPUABI, TMPU CKHUTAaHUM B OOKHTOBOW TIEYH IS
MPOM3BOJCTBA M3BECTH MOTYyT BbI3BaTh oOpazoBanue [IX/IJI/TIX®P. Ilo eBpomeiickum
JIAHHBIM, TIOJYYECHHBIM JUISI CEMH TII€UYCH, YEeThIpe W3 KOTOPBIX OBUIM POTAIMOHHBIMH
00XXUTOBBIMH TI€YaMH, a TpU maxTHbIMH, KoHIeHTpanuu [TXJI/TIX/I® cocraBnsm MeHee
0,1 ur TO/HM’. Bee W3MEPEHUsI, TPOBEJACHHBIE HAa JBYX KOJBILIEBBIX IIAXTHBIX Me€4Yax B
I'epmannn, namu BenmuuuHbl MeHee 0,05 HT M-TD/Hw’. OOHAaKO IO HEMHOTMM HMEIOIIIMCS
JTaHHBIM HENb3s C/IenaTh 3aKIII0UYCHUE 0 TOM, YTO B EBporne mnu rae-immoo eie He CyIeCcTBYeT
MPeNNPUITHIA, KOTOPhIE MOTYT OKa3bIBaTh BIUSHUE Ha MECTHYIO OKpYy Katoilyto cpeny (LUA,
1997).

Bricokue wonmentpamuu [IXJI/TIXIP Obum 3adukcupoBanbl B IlBemum uis Tpex
OOKHMTOBBIX T€Yel, JBYX pPOTAIMOHHBIX Ie4eld M OJHON MIaxTHOW mneun. M3mepenwus,
npoBeacHABIC B Tiepro 1989-1993 romo, mokasanu koHmeHTparuu Mexay 4,1 u 42 vr H-
TO/Hm’. Bee M3MEpEHHBIC BhICOKHE ypoBHHM KoHIeHTparuu [IX/[JI/IIX/I® Obur BhI3BaHBI
00 COCTaBOM CBHIPhSl /WM TOTUIMBA, JTHOO YCIOBUSAMHU TOPEHUS HIKE ONTHMAIBHBIX, YTO
MOJYEPKUBAECT BAXKHOCTh KOHTPOIS 3arpy’kaeMoro B I€4b MaTepuana M TOJjepKaHus
ctabuibpHOl padotsl meun (BREF, 2000d).

Beun BBIZEIIEHBI CIIEAYIONIIE KIacChl C COOTBETCTBYIOIMMH (akropamu smuccun (Tabnmia
42):

Tabmuma 42: @akTopbl SMUCCUU JIJISl TIPOU3BOJICTBA U3BECTU

Knaccudukanus ®DakTOpBl SMUCCHH - MKT TD/T MpOn3BeIEHHOM
M3BECTH
Bo3ayx | Boma | [louBa | Ilpogykr | OctaTtok
1. OrtcyTcTBHE KOHTPOJIS MBUIM WK 10 HII HO HO HO
3arpsI3HEHHOE, HEKaYE€CTBEHHOE
TOTLITUBO
2. IIpou3BOACTBO U3BECTHU C 0,07 HIT HO HO HO
UCIOJIb30BAHUEM CHCTEM
NbLICYJIaBIBAHUS
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®daxToprl s Kiacca 1 ciegyeT NPUMEHATh Ul MPEANPUSATHH ¢ XYALIUMH YCIOBHSMU
TOPEHUS U MPOCTOM CHCTEMOI OYMCTKU ra3oB (WIH ¢ ee oTcyTcTBUEeM). DakTop st Kinacca 2
clenyeT MPUMEHATh K MPENUPHUATHSAM C BBICOKMM 3HEPIeTHYECKMM KIIJI, OCHAIICHHBIM
TKaHEBBIMU (QIIIBTPAMH U1 OYMCTKU Ta30B.

6.4.2.1 llocmynneHnue 6 8030yx

boun mpoBeneHsl u3MepeHus: SMUCCHI ans psiga oOxkuroBeix meuedl B ['epmanum (SCEP,
1994). B cnyuae XOpomio KOHTPOJUPYEMBIX TEUeH Uisi OOKHra M3BECTH, OCHAIICHHBIX
000pyZIOBaHUEM JIJISl CHYDKEHHS KOJIMYECTBA MBbLTH (OOBIYHO 3JIEKTPOCTATHYSCKUIA OCATUTEINb
WIM TKaHeBOW GWIBTp), HOKeH ObITh mhpuMmeHeH Qaktop smuccun 0,07 mxr TO/T
MIPOM3BEIEHHON U3BECTH.

Opnako Anst OTAENBHBIX npeanpusTuii B EBpomne (3 00XUroBbIX MeuH, 2 pOTALUOHHBIX MEYH
u | maxrtHas neus B LlBenmu 3a mepuog 1989-1993 rr.) O6pun m3MepeHsl KOHICHTPAIUH
Mexny 4,1 m 42 Hr H-TA/m’. Bcee n3MepeHHble BbicOkue amuccuu [IXJJI/TIX]ID
OOBSICHSUTHCH JTHOO COZIEp)KAaHHEM WX B ChIPbE W/WIM B TOILIMBE, JTHOO YCJIOBHSIMH TOPCHUS
HIDKE ONTHUMAJIbHBIX, YTO MOJYEPKUBAET 3HAUUMOCTh KOHTPOJII MaTepHaJIOB, MOCTYHAOIIUX
B Tie4b, W TojJepkaHusi crabmibHOM ee pabotel (BREF, 2000d). /lns orpanudeHHOro
KOJIMYECTBA TECTOB COOOINAIOCh O 3HAUMTEIBLHO Oojice BhICOKHMX 3mMuccusax (LUA, 1997).
®daxtop amuccun 10 Mxr TO/T npon3BeIeHHON U3BECTH JIOJKCH MMPUMEHSITHCS B TE€X CITydasX,
KOTrJa KOHTPOJb I€Yel OrpaHHyeH, a IbUICHIOJABICHHE OTCYTCTBYET WM IPOBOIUTCS
0a30BBIMHU YCTPOMCTBAMU (LIUKJIOH).

6.4.2.2 I[locmynnenue 8 600y

[TocTymuienus B Boay He oxumaeTcs. Beskuil BRISIBICHHBIN cOPOC CIIEAYET PErUCTPUPOBATh, a
TAKXKE OMPEACIATh €r0 UCTOYHUK B paMKax Mpolecca.

6.4.2.3 Illocmynnenue 6 nougy

ITpousBeneHHast U3BECTb MM OCTATKH, COOMpaeMble M3 CHCTEM IbUICYJaBIMBAaHUS, MOTYT
OBITh WCIONB30BaHbI JUIsl BHeceHusl B mouBy. MHdopmaru o6 yporHsax [IX/JI/TIX]ID B
ocTaTKax, KOTopast 03BOJIKIa Obl OLIEHUTh MOCTYIUICHUE B ITOYBY, HE HMEETCH.

6.4.2.4 [locmynnenue 8 npooykmoi

Wndopmanun o coxepxkanuu [IXJJI/TIXAP B mnpoaykrax (M3BECTH) HE HMEETCH.
O’xuaarTcss HU3KUE YPOBHH U3-32 BHICOKHUX TEMIIEpaTyp nepepadoTKu.

6.4.2.5 llocmynnenue 6 ocmamku

OcTaTku B BUJIC MBUTH MOTYT 00pa30BaThCs B pe3ysibTaTe PabOThl CHCTEMbI OYMCTKH Ta30B;
OHH MOTYT OBITh TIOBTOPHO WCIIOJb30BAaHbI HIJIM HMMETh IMOTPEOUTEIBCKYIO IICHHOCTD.
HNudopmanuu o ITXJ/TIXD B Takoi NBIIM HE UMEETCA.

6.4.3 [1pon3BOACTBO KUPOHAYA

Kuprnua mpousBoauTcs MpeuMylIeCTBEHHO W3 TIIMHBI ¢ J00aBlIieHUE psifia MaTepUajoB JUIs
obecreyeHusi IMOPUCTOCTU U JPYTHX HEOOXOOMMBIX CBOHcTB. B  mnpombliuieHHOM
MIPOM3BOJCTBE OOBIYHO HCHONB3YIOT OOXKUIOBBIE I€YM TYHHEJIBHOIO THUMAa € pPaboYMMHU
temneparypamu okojo 1000°C. B kauecTBe TOILIMBA JUIA 3THX CHCTEM MOTYT IIPUMEHSTHCS
He(pTh WIM Ta3, a BHUMaHHUE YJeNsieTcs OYHMCTKE ra3oB, B psAle CIyyaeB C yJaJeHUEM
(OTOPUCTHIX COCTMHEHUH.

OcHOBHOM npooecc Mpou3BOACTBA KHPIIM4YAa BCACTCA C MNPUMCHCHUCM pa3H006pa3HBIX
O00XKHMI'OBBIX MEYei U BHJOB TOILJIMBa. B HCKOTOPLIX CIIy4dadX BHUMAaHHUC MNPOLCCCY OYUCTKU
ra3oB HC YACIIACTCA.
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Beutn oToOpansl cinenyronye paktopsl amuccuu (Tadnuma 43):

Tabnuua 43: @akTopbl SMUCCUHU AJIS IPOU3BOICTBA KUPIINYA

Knaccudukarms ®dakTopbl SMHUCCHH - MKT TO/T IpON3BEACHHOTO
KHpIU4a
Boznyx Boma | Iloura | IIpomgykr | OctaTtok
1. OtcyTcTBUE KOHTPOJIS MBLTH WIH 0,2 HIT HII HO HO
3arps3HEHHOE, HEKaYeCTBEHHOE
TOILIIMBO
2. Ilpou3BoACTBO KMpHHYA C 0,02 HII HII HO HO
WCIOJIb30BAHUEM CHCTEM
IbLICYJIaBIMBAHUS

dakrtopsl A1 Kiacca 1 ciexyer NPUMEHATh B OTHOIIEHUH HEOOJNIBIIMX, HE OYEHb XOPOIIO
KOHTPOJIHMPYEMBIX O0’KUIOBBIX Ieuel, He BeIyLIMX OYUCTKY razoB. dakropsl 1 kiacca 2
clefyeT MNPUMEHATh MAJi1 IPOMU3BOJICTBA HA COBPEMEHHBIX MPEANPUATHSIX C BBICOKUM
CTaHJapTOM PEryJUpOBaHUs poLiecca TOPEHUS U BBICOKUM HEPIe€TUUYECKUM KIIA.

6.4.3.1 Ilocmynnenue 8 6030yx

OMECCHH, TIOCTYyNAIONUE OT TIeUeH NIl 00KUTa KUPIUYa, MOTYT 3HAYUTEIHFHO BaphbUPOBATH B
3aBUCUMOCTH OT THIIA ME€YU WJIM OPOLecca, MPUPOALI ChIPhs U MPUMEHSIOIEHCS TEXHOIOTHU
ouncTku ra3os. [1o Beiopocam ITXIJI/ITXJI® npy mpou3BOACTBE KUPIHYA TAHHBIX MaJIo.

UccnenoBanwsi, mpoBeneHHbIC B [ 'epMaHny, ToKa3anu (GakTopbl SMUCCUH, BAPbUPOBABIIIUE OT
0,002 no 0,23 mxr TO/r mpomykrta. Bce uccienoBaHus MPOBOAMIMCHL HAa OTHOCHTEIHHO
XOPOIIO KOHTPOJHUPYEMBIX MPEITPHITHSX.

®daxtop amuccun 0,02 Mxr TO/T MpoyKTa cleayeT NPUMEHSITH K XOPOIIO KOHTPOJIUPYEMOMY
IpoIreccy MPOM3BOJACTBA KHUPNHMYA, C TIOCTOSIHHO BBICOKMMH TeMIepaTypamMu H
OCYIIECTBIICHHEM KOHTPOJISA HCHOJb3yeMoro TormBa. llpum ciabomM KOHTposie M TIOXOM
Ka4yecTBE CKUIaeMOro TOIUIMBA MOTYT IMPOHCXOIUTH OoJjiee cepbe3Hble BBIOPOCHI, B 3TOM
cllyyae JOJDKEH MPUMEHATHCS Kiace 1.

6.4.3.2 I[locmynnenue 8 600y

[MoctymieHus B Boay He oxuaaeTcs. Beskuii cOpoc JODKEH OTMEUaThCs, a €ro MCTOYHHK
pETUCTPUPOBATHCSL.

6.4.3.3 [locmynnenue 6 nougy
HOCTYHJ'IGHI/ISI B ITOYBY HC OKHUOACTCA.
6.4.3.4 Ilocmynnenue 6 npooykmuoi

Hannbix 00 yposusix [IXJI/TIXJI® B kupnude He mMeercs. OKUAAIOTCS HU3KHE YPOBHH,
MOCKOJIBKY KUPIUY MOJBEPraeTcsi BO3JEHCTBUIO BBICOKHX TeMIepaTyp.

6.4.3.5 llocmynnenue 6 ocmamku

MXA/IIXAD mMoryT mpucyTCTBOBATh B OCTaTKaX, 0Opa3yromuxcs B npouecce. s oneHku
MOCTYIJICHUS 3 3TOTO UCTOYHUKA HH(OPMAINH HE NMEETCS.
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6.4.4 11pon3B0OJICTBO CTEKJIA

[Teun, wucmonp3yroomuecs B TNPOU3BOACTBE CTEKJIa, MOTYT paboTaTh HENPEPBIBHO WIIH
MepUOANYECKU. TUIMTUYHBIM TOILTMBOM SIBISIFOTCSI HEPTh U Ta3. ChIpbeM CIyKaT, B OCHOBHOM,
MIECOK, M3BECTHSK, AOJIOMHUT U cozxa. Kpome Toro, mjs oOecrieueHHs >KelaeMbIX CBOMWCTB,
TaKuX Kak I[BET, IPO3PAaYHOCTb U JUI OYUCTKH CTEKJIA, MOKET OBITh MCIOJIb30BAH IIUPOKUIL
HaOoOp  JIOMOJHUTENbHBIX  MaTepuasioB. Moryr 100aBIATBCS  XJIODUPOBAHHBIE U
¢ropupoBannsie coenunenus (SCEP, 1994).

B HCKOTOPBLIX COBPEMCHHLIX CTCKIIOBAPCHHBLIX TII€YaX OYHCTKA Ta30B IIPOU3BOAUTCA
C0p6eHTaMI/I 1 SJICKTPOCTATUYCCKUMU OCAAUTCIISIMHA UJIM TKaHECBBIMHA (bl/IJ'IBTpaMI/I.

HNmeroTes JaHHBIC OYCHb HCMHOTI'HX HCCHGHOBaHHﬁ, NpEUMYIICCTBEHHO U3 repMaHI/H/I, rac
KOHTPOJIb 3arpA3HCHHA, KaK IIpaBUJIO, OYCHb XOpOHIHﬁ. Bo3moxHO TaM, i€ CTaHOapThbl
KOHTPOJIA 3arpA3HCHHUA MEHEC BBICOKH, SMUCCHUU 6YIIYT BBIIIC. POCTy SMHUCCHM TaKKE MOI'YT
CIocoOCTBOBATH HC}IOCTaTO‘IHbeI KOHTPOJIb MPHUMCHACMOI'0 TOILJIMBA, MPOBCACHUC OYHNCTKHU
PEOUPKYIJIUPYEMOI'0 CTCKIIa I HpHMCHSIeMLIﬁ KOHTPOJIb 3arpsA3HCHUA.

Bbreutn oToOpans! cnemyromue kiaccsl paktopos smuccuu (Tabmuma 44):

Tabnuna 44: @akTopbl SMUCCUU JIJISl IPOU3BOJICTBA CTEKIIA

Knaccudukanus daxTopsl SMUCCHH - MKT' TO/T MPOAyKTa
Bosnyx | Boma | Ilousa | Ilpomykr | Ocrtarox
1. OtcyTcTBHE KOHTPOJIS MBUIK WA 0,2 HII HO HO HO
3arps3HEHHOE, HEKAYECTBEHHOE
TOILJIMBO
2. Tlpou3BOACTBO CTEKIIA C 0,015 HIT HO HO HO
WCIIOJIb30BAHUEM CHCTEM
MBUICYJIABIUBAHUS

6.4.4.1 Ilocmynnenue 8 6030yx

Uccnenosanusi, nposelneHHble B ['epMaHuMM Ha Tpex CTEKJIOBApEHHBIX Ie€yaX, MOKa3aiu
Hu3kue KouueHtpammu IXJU/IIXAD (SCEP, 1994). UW3yuyeHHble mpeanpusTHS
WCTIONIB30BAIA CYXYIO COpPOIIMIO, MOKpPBIE CKpyOOephl MM 3JEKTPOCTATUYECKHE OCAJUTEIH.
dakropsl sMuccun i AByX npeanpustuii coctasmwiu 0,005 u 0,022 mxr TO/T mpoxykra, Ha
TPEThEM MPEINPUATHA KOHIEHTpPAMK OBLTH MPUMEPHO B BOCEMb pa3 BHIIIE, HO (aKTop
SMUCCHH HE MOT OBITh pacCUMTaH.

@akrop smuccun 0,015 mxr TO/T mpoaykra clieayeT NPUMEHSATh K TMPEIIPUSTHIM,
OCHALICHHBIM CHCTEMaMH KOHTPOJIS 3arpsA3HEHHUS W MPOBOISALIMM TLIATEIBHBIA KOHTPOJIb
YCIIOBUH CKUTAHMSI U MATEPUAJIOB, OCTYAIOIINX B MEYb.

®daxrtop smuccun 0,2 Mkr TO/T mpoaykra cleAyeT MPUMEHSTh MPU OTCYTCTBUU OYHMCTKH
ra3oB ¥ MEHEe CTPOTOM KOHTPOJIE Ha MPEANIPUATHH.

6.4.4.2 I[locmynnenue 8 600y

[TocTtynnenne B BOAY MOXKET TNPOUCXOAWUTH TPH MPUMEHEHWHM MOKpPBIX CKpyOOepoB.
Wudopmanum, mo3BOISIOMIEH pacCUUTaTh UL 3TOTO ciiydasi (pakTop IMHUCCHH, HETOCTATOYHO.
Hanuune cTOKOB M UX UCTOYHUK CIIEAYET YKa3bIBaTh.
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6.4.4.3 [locmynnenue 6 nougy
HOCTYHJ'ICHI/ISI B ITOYBY HC OKHUOACTCA.
6.4.4.4 [locmynnenue 6 npooykmuol

[Mocrymnenne TIXJIJI/TIX/I® B crekio oxugaeTcsi oueHb HEOOJBINNM, TaK KaK BEJIHKH
TEMIIEPATyPhI €T0 MepepadOTKH.

6.4.4.5 llocmynnenue 6 ocmamku

NXAY/IIXAD MoryT mpHCyTCTBOBATH B OCTaTKax, OOpa3yIOLIMXCS B CHUCTEMaxX OYUCTKH
ra3oB, HWCHOJB3YIONIMXCS B TPOWU3BOACTBE crTekma. [l pacuera ¢akTopa 3MUCCHH
WHPOPMALIUN HE UMETIOCH.

6.4.5 I1pon3BOACTBO KEPAMUKHU

Jlmst  paccMOTpeHHsI TPOM3BOJICTBA KepaMuku Kak wuctounuka [IXJJI/IIX/P marHBIX
HEJIOCTaTOYHO. B03MOXHO, BCIAEACTBHE TOro uTo mpomecc Tepmudeckuit, [TXJ/TIXD
Oynyt moctynaTh B Bo3fayX. IlpemiaraeTcss mTpoOBOAUTH OIEHKY Ha OCHOBAHHH
BBIIICYTOMSHYTHIX (PAKTOPOB SMUCCHH, PACCUUTAHHBIX IS MTPOU3BOJICTBA KUPIINYA.

6.4.6 [Ipuroroienue achajibTOBBIX CMECEH

AcdanbT HCIONIB3yeTCsl B IOPOKHOM CTPOUTENIBCTBE U, B IIEJIOM, COCTOUT U3 W3MEITLYCHHOMN
TOPHOU MOPOJBI, TIECKa, HATIONHUTENICH, CBA3aHHBIX BMecTe OMTymMoM. HamomHuTenu MoryT
BKJIIOYATh 30JIBHYIO ITbUIb, OOPa30BABIIYIOCS HA MPEANPHUATHAAX IO CXKUTAHWUIO WU Ha
3JIEKTPOCTAHLIUAX.

Ha mnepBoii cramum mporecca, Kak IPaBWIIO, TPHUMEHSETCS BO3MYILIHAS CYIIMJIKA IS
MHHEPAIBHOTO ChIpbs. ['opsiuee MUHEpaIbHOE ChIPhE 3aTeM NEPEMEIINBAIOT U JUIS TTOJTyYSHUS
acdaynbTa CMEIINBAIOT C OUTYMOM.

3a30)151 Mo MpOU3BOJACTBY aC(l)aJ'II)Ta B MPOMBINIJICHHO Pa3BUTBLIX CTpaHax OOBIYHO HMEIOT
CUCTCMY OYHMCTKHU Ira30B, BKIIIOUAIOITYI0 TKAHCBBIC (bl/IJ'IBTpBI HJIM MOKPBIC ITbUICYJIOBUTCIIN.

BeutH BBIIETICHBI ClleayoIne Kiaacchl pakTopoB smuccuu (Tadmuma 45):

Tabnuna 45: @akTopbl SMUCCUU JIJISl TPUTOTOBJICHUS acPaTbTOBBIX CMEcer

Knaccudukanus dakropsl smMuccuu - MKT TO/T acdanbTa

Bosnyx | Boma | [ousa | Ilpomykr | Ocrtarox

1. Tlpeanpusitue mo NPOU3BOACTBY 0,07 HIT HO HO HO
acdanbTa 6e3 OYMCTKH ra3oB,
HEKaYeCTBEHHOE TOILIMBO

2. llpennpustue Mo IPOU3BOACTBY 0,007 HIT HO HO 0,06
acdaibTa ¢ TKaHEBBIM (DHITBTPOM
WM MOKPBIM CKpyO0Oepom

dakropsl Kiacca 1 ciieayeT MPUMEHSATh K yCTaHOBKAaM 0€3 CHCTEM OYHMCTKH T'a30B WM NpU
UCIIONIb30BAaHUN HEKauyeCTBEHHOro JMOO0 3arps3HeHHOro torumBa. dakTopbl mis kiacca 2
MIPUMEHSIOTCA K COBPEMEHHBIM NPEANPHUATUSAM IO MPOU3BOJCTBY acdalibTa, OCHALICHHBIM
TKaHEBBIM (HIBTPOM WJIM MOKPBIM CKpyOOepOM Il OYMCTKHU Ta30B.
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6.4.6.1 Ilocmynnenue 6 8030yx

HccnenoBanusa Obuin mpoBeleHb! B ['epMaHMM Ha yCTaHOBKax IO MPOU3BOJCTBY acdaibTa
(SCEP, 1994) u B Hunepnangax (Bremmer u ap., 1994). Bce uccnenoBannble npeanpusTus
ObLIM OCHALIECHBbl TKAHEBBIMH (PMIBTPAMH, @ HA HEKOTOPBIX B KAue€CTBE IMPEABAPUTEIHLHOIO
cemnaparopa Jjs NbUIM IPUMEHAINCh HUUKIOHBL. [ MpeanpusaTHii ¢ TAKMM TUIIOM OYMCTKH
ra3oB cieayeT npuMeHsITh Gaktop smuccuu 0,007 Mxr TO/T npomykra.

Jna npeanpustuii 6e3 TkaHeBbIX (GunbTpoB npumensiercs ¢akrop smuccun 0,07 Mxr TO/T
MpoaykKTa (mpeanonaraercs, uTo GuiabTpsl 3aaepxkar npuoausutensao 90% X/ ITX D).

DOMHCCHU MOTYT 3HAYUTEIBHO BO3pAcTH IPU HCHOJIb30BAHUM 3arpsi3HEHHBIX MaTEpHAJIOB B
KadecTBE KOMITOHEHTOB actanpra. Hanmpumep, mnpuMeHeHHe JieTydeid 30JbHON IIBLIH,
MOJIy4eHHOW Ha CTapOd YCTAHOBKE IO CKUTAHWIO, MOXET BBI3BATh YBEJIMYCHHE BHIOPOCOB.
JIro6oii cimyvaii HCTIONB30BaHUs TIOJJOOHBIX MAaTEPUAIIOB CJIEYET YKa3bIBaTh.

6.4.6.2 llocmynnenue 6 800y

[Toctynnenus B Boxy He oxunaercsa. Eciau cOpachIBalOTCsl CTOKHM, UX MCTOYHMK B IIpoLEcce
ClIelyeT yKa3bIBaTh.

6.4.6.3 llocmynnenue 6 nougy

[Ipenmomnaraercs, yTo acdanbT KIAAyT HA 3eMiI0, HO AaHHBIX 00 ypoBHaX [IXJII/IIXID B
MOYBE HE MMEETCH.

6.4.6.4 I[locmynnenue 8 npooykmoi

B acdhanere moryr mpucyrcrBoBarh I[IXJUIIXJI®, X0Ts WX ypOBHM HEU3BECTHBI.
Osknpaercs, 4To OH OyJEeT UCIONIB30BaH JUIs YKJIAAKU HA 3€MIIIO B IOPOKHOM CTPOUTEIILCTBE.

6.4.6.5 Illocmynnenue 6 ocmamxu

OcraTku, MOJTYYEHHEIE B pPe3yJbTaTe OYHMCTKH Ta30B, BeposTHO, coaepxkar [IXJIJI/TIX/D.
KomnyectBa wmx HewsBecTHHl. IlepBHuHas oOIleHKa MOXET OBITH TIpOBEIEHA IIPH
MPENNONIOKeHNH, YTO W3 JbIMOBBIX TazoB yiaBmuBaercs 90% [IX/TIXAD, wu
HEOYMILEHHBI Ta3 COJAEpPKUT TaKhe K€ KOJUYECTBA, YTO M MPU HEKOHTPOJIUPYEMBIX
mporeccax, 3to aaet ¢pakrop amuccuu 0,06 Mxr TO/T.

6.4.7 IlepepaboTKa roprO4Yero CiaHmia

Crnaserny — 3TO TOHKO3EpHHUCTas OCaJ04yHas TOpHas MOpoJa, MCXOIHBIMM KOMIIOHEHTaMH
KOTOPOW SIBIISIFOTCS TIWHBI WM Tpsizu. [oproumii (OMTYMWHO3HBIN) claHelm — 3TO OOUIHid
TEPMUH, TPUMEHSEMBIH K TpyMIE CIAHIEB OT YEPHOro 10 TEeMHO-KOPUYHEBOTO IIBETA,
COZIep)KalllMX JOCTaTOYHOE KOJMYECTBO OWTYMHHO3HOIO MaTepuana (KeporeHa) st
MOJy4YeHUs1 HeTH IMyTeM MUpou3a. B mporecce mupoiamnsa roprovnii CiaHelr] HarpeBaeTcs 10
500 °C mpu OTCYTCTBHH BO3/yXa, B pe3yJibTaTe 4ero KeporeH npeobpasyercs B HEPTh U
CemapHupyeTcsi; STOT MPOLIECC HAZBIBACTCS «IEPETOHKOW.

Tepmun «roprounii cnaneny (oil shale) sBnsercs HeagekBaTHbIM TepMUHOM. B OonbImHCTBE
CIly4aeB 3TO HE CJIaHell, ¥ XOTs AHTJIMUCKUN KOMIIOHEHT TePMHHA «0il» o3HagaeT HEQTh,
HEe(TH B TOPIOYEM CIIAHIIE HE COAepKUTCS. OpraHNYEeCKUM MaTEpUAIOM SIBIISIETCS TIIaBHBIM
00pa3oM KeporeH, a «CIaHel» - 3TO OOBIYHO JOCTATOYHO TBepAas MOpojAa, KOTopas
HasbIBaeTcsl Meprenb. [Ipu MomKHON mepepaboTKe KEpPOreH MOXET ObITh MpeoOpa3oBaH B
BEIIIECTBO, HECKOJIBKO HaroMHUHatomee HeTb. OQHAKO, TOPIOUM ClIaHel He Mpeodpaszyercs
B «HE(Th» MyTEeM NPUPOAHBIX NPOIECCOB, W IMOITOMY TOPIOYHIA CIaHEl HE0OXOIUMO
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HarpeBaTh 10 BBICOKHUX TEMIIEPATyp C TeM, YTOOBI MPEBPATUThH €ro B MCKOMAEMOE TOILTUBO
(WEC 2004).

Hwmeercs nBa TpaJWIMOHHBIX MOJX0Aa K mepepaborke roprouero cimanma (WEC 2004):
[MepBrIii moxxox BKIIOYAeT (PpaKIMOHUPOBAHUE CIIAHIIA in-Situ M HATPEBAHHUE IS MTOTyYCHHS
ra3oB W XuAkocTed. BTopoil momxon BKIIOYaeT JOOBIYY, TPAHCIIOPTUPOBKY M HarpeBaHHe
ciania g0 temmeparypsl okono 450 °C, ¢ nmoGaBiieHHEM BOIOpPOJA K PE3YJIbTHPYIOIIEMY
MPOAYKTY M YAAJCHUIO ¥ CTAaOMIIM3alUU OTXOJIOB.

loproumii cnaHen mMmoaBeprajicsi MPSIMOMY CXKHIAaHHIO B KadeCTBE HHU3KOCOPTHOTO
BBICOKO30JIbHOTO TOIUIMBA B Psi/ie CTPaH, TAaKUX Kak DCTOHMS, B SJHEPreTHKe KOTOPOil 10 cux
[op JOMUHHMpYeT ciaHlbl. PakToppl 3MUCCHM A 3NIEKTPOCTaHLMM, paboTaromux Ha
roproueM cianie, npusoautcs B Pazgene 6.3.1.

dakTopsl IMHUCCUH, TIpUBeIeHHBIE B Talnuie 46, B3STHI U3 XapaKTEPUCTUKU MPEIIPUATHS B
Ocrtonun, mnpuseneHHoit Schleicher et al. 2004b. Iloctynarommii Troprouuii craHen
HarpeBaeTcsl TOPSYMMH JHIMOBBIMH Ta3aMH, CEMapupyeTcs B IMKIOHAX M CMEIIMBACTCS C
ropsdeil 3050# IS TONyYeHWs Temreparypbl peakiun He Hwke 480 °C. Keporen
(bpakunoHUpyeTCcs B Ta3, KOHACHCHUPYEMYyIO «HE(Tb» W TBEPHABIH OCTaTOK. PasmoskeHme
KEpOreHa Ha4yMHAeTcs mpu Temmeparype okoio 300 °C u mpoucxomuT Gosiee ObICTPO MpH
Oonee Boicokux Temmneparypax (480-520 °C). ITapooOpasnyro a3y OXIaXKIaroT, HOJydas
He(dTAHYIO (pakiuio U ra3oo0pasHyro ¢azy. ['a3 0ObIUHO CKUTAETCs Ha AIIEKTPOCTAHIUH, a
He(TsHas ¢pakuus aaiee QpakLUUOHUPYETCS B TSKEIYI0 HE(QTb, JETKy0 He(Th, TU3EIBHOE
TOIIMBO M OEH3MH. 3HAuuTeJIbHas 4acTb HE(PTHU MCIOJIB3YyEeTCS B KauecTBE IOPIOYEro Ha
DCTOHCKON 3JeKTpoCTaHIUU. TBepAblil 0CTaTOK B MOCIEIYIOIIEM CXKUIAeTCsl B CIIEUaIbHON
neyu 1npu 0OJBIIOM 00BEME N30BLITOYHOTO BO3ayXa 1 Temreparype 750-800 °C.

Tabymia 46: @akTopbl IMUCCHH JIJIs TIEPEPabOTKH TOPIOYETO CIaHIa

Kunacenpuxanus dakTopsl IMUccHU — MKT T/T roproyero ciaHua
Bo3nyx | Boaa | IlouBa | Ilpoaykr | OcrTaTok
Mkr T3/t
30J1b1
1. Tepmuyeckoe HO HO HO HO HO
¢dpakunonuposanue (mporuecc 1)
2. Iluponu3 roproyero ciaHia 0,003 HII HO 0,07 2
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6.4.7.1 Ilocmynnenue 6 8030yx

boumn npesncTaBieHsl ABE TPYMIBI JaHHBIX IO SMUCCHUSIM Ha npeAnpustuu B dctonuu — 0,40 -
4,8 ir M-T2/m’ (mpu 6% O3) u 0,23 — 4,2 nr M-TO/m’ (mpu 6% O,). b paccunTanbl
cooTBeTcTBYIOIME (hakTOphl dmMHUccuu, cocTapuBiue 0,2 — 3,5 ur M-TO/T roprouero cnaHia.
B nensx nacrosimero PykoBojactsa Obin BeIOpaH mpeaBaputTenbHbli daktop smuccuu 0,003
MKr TO/T roprouero cinanna (Schleicher et al. 2004b).

6.4.7.2 Ilocmynnenue 600y

[MocTyruieHus B BOJy HE OTMeYaInch. ECM cOpachIBAIOTCSA CTOKH, MX MCTOYHUK B TIPOIECCE
CIIeTyeT yKa3bIBaTh.

6.4.7.3  Ilocmynnenue 6 nougy

[Toctynenus B mouBy He oxupaercsi. Bce TBepaple KOMIIOHEHTBI PACCMOTPEHBI B pasieie
6.4.7.5 — IlocTymuieHHne B OCTaTKH.

6.4.7.4  Ilocmynnenue 6 npooyKkmul

B DcroHumn Obutn mpoaHanu3UpOBaHbI JBa 0Opa3lia roprYero CilaHia, J00BITOrO B CEBEPO-
BOCTOYHOW YacTH CTpaHbl, M HpeoOpa3oBaHHOIO B TOIUIMBO B IpOLECCE MHPOJIM3a.
Konnentpaiuu, n3MepeHHble Ha 3THX ABYX oOpasiiax roprouero cianmna, coctapmwiu 0,61 u
0,75 ur M-TO/kr roprouero cianna (Roots 2001).

6.4.7.5 Ilocmynnenue 6 ocmamku

Schleicher et al. 2004b coobmaer 06 yposue IIXJJJU/IIXAD mexay 1,9 u 2,9 ar M-T3/kr
30ibl. HeBo3MOXkHO paccumTarh ()aKTOp SMUCCHH Ha OCHOBE TOHH JOOBITOrO TOPIOYETO
CIIaHIIa, IOATOMY TOZOBBIE BEIOPOCHI IPUXOIUTHCS PACCUUTBHIBATH, HCIOIB3YS MAacCy TBEPIBIX
OCTaTKOB CO BCEX MPEINPHUATHIA, TOMHOXCHHYIO Ha KOHIICHTPAIlMIO B 30JI¢, YKa3aHHYIO B
Tabmuue 46.
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6.5 OcHoBHasi kareropus S — Tpancnopr

OCHOBHBIMM BHJAMH TOIUIMBA, MHCHOJB3YIOLIErocs Ha TPAHCIOPTE, SBIAIOTCS OEH3UH,
JN3EJIbHOE TOIUIMBO U CKWKeHHbIM HepTsHOM raz (CHI'). B nactosmem PykoBonctse
(aKkTopbl 3MUCCUU NIPUBOIATCA A MOAKATErOpHi, Kak noka3aHo B Tabmuue 47, npuyem
OCHOBHBIMM IIPUHLUIAMHM MX BBIIEICHUS SBIAIOTCA THUIl TOIUIMBA M THII JIBUTATelsd
BHYTPEHHETO cropanus. MiMeercs pacTylluil peIHOK JUIs APYTUX BUIOB TOIUIMBA, 10 KOTOPBIM
MIOKa €IlIe He MMEETCs IaHHbIX U3MEPEeHHH AMOKCUHOB. /Il OLIEHKH BBIOPOCOB OT 3TUX BUJIOB
TOILIMBA MIPEUIAralOTCs CIETYOIUE METOIBL:

- Jns aBromoOunelt, pabotarommux na CHI: npumensercs ¢axtop sMuccuu s
YeTBHIPEXTAKTHBIX JIBUTaTeNel ¢ kaTanu3aTtopoM (kateropus 5a3) (Tabnuua 48);

- Jns HedTera3oBbIX W He(PTe-OCH3MHOBBIX CMECEH: JIOIKEH MPHUMEHSTHCS (PaKTop
AMUCCHH TS TU3ENBHBIX JABUTaTeNel (kareropus Sc) (Tabmmma 50).

Jlo Hacrosimero BpeMeHH He cooOmanock o ciydasx mnocryruienus [IXJJI/TIXD or
caMmoJsieToB. B pe3ynbTare BBHINOIHEHHUS MPOrpaMMbl OMOMOHUTOpPHHTAa BO PpaHK(PypTCKOM
MEXIYHApOJHOM a3poIopTe NpPU AJUTEIBHOM BO3JCHCTBUM Ha KalycTy Ha pPas3lIMYHbIX
ydacTkax (T.e BIOJIb B3JIETHO-TIOCAJIOYHON TTOJIOCH M BOJIM3U TEPMHUHAJIOB) HE OOHAPYKEHO
noBbimeHus KoHneHTpanui [TXJI/TTX/IP wim n3MeHeHnH, BHI3BAHHBIX X MPHUCYTCTBHEM.
CrnenoBaTtenbHO, OBUIO CHENaHO MPEAINOJIOKEHNE, YTO CKUTaHHE KEPOCHHa B MOTOpax
camosieToB He sBisgercs uctouHukoM [IX/II/TIX®, u sTa moakaTeropuss MCTOYHUKOB HE
Oynet obo3znavyena B PykoBonctse (Fiedler u nmp., 2000; Buckley-Golder u np., 1999).

Tabmuna 47: Tloakateropun OCHOBHO# KaTeropuu 5 - Tpancmopt

IloTeHnuaIbLHBbIE nmyTn BblﬁpOCOB

Ne HoakaTeropum 0CHOBHOM Bo3nyx | Boga | ITousa | IIpogykT | OcTaTok
KaTeropuu

5 Tpancnoprt

quBIpCXTaKTHI;Ie JABUTATCIIN

o &

Z[BYXTaKTHBIe JABHUIaTCIIN

C I[I/I3CJ'IBHI>IC JABUIaTCIIn

(x)

IR IR IRl

[oN

JBUrarenu Ha TSHKEIOM
TOTUTHBE (Ma3yTe H JIp.)

(x)

3HaynMocTh Bompoca B coorBercTBMH c0 Crarpeit S Ilpuiaoxenus C
CTOKro1bMCKOH KOHBECHIMHU

B coorBerctBuu ¢ mnosoxeHusMu CraTbu 5, UCTOUYHUKM B JaHHOM KaTeropuM MOTYT
KJ1acCU(UIIMPOBATHCS CIIELYIOIUM 00pa3oM:

Kareropuu ucrounukon Ilpuinoxenns C Hactu 111 Briarouaror:

Kateropus ucrounuka Paznen B pykoBoJiCTBE
(h) TpaHcTIOpTHBIE CPECTBA, MPEXKIE BCETO 6.5
paboTaromiye Ha STUIMPOBAHHOM OCH3MHE CrienaabHO BBIACTICHO B
6.5.1;6.5.2
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6.5.1 YeTpIpeXTaKkTHBIE JBUTATEIU

BonbmmMHCTBO OEH3MHOBBIX JABHTaTeIel BHYTPEHHETO CTOPAHUS, YCTAHOBJICHHBIX CETOTHS Ha
aBTOMOOWJISIX, JIETKUX TPy30BHKAaX, MOTOIHMKJIAX M JPYTUX TPAHCHOPTHBIX CpPEACTBax,
SIBJIAIOTCA YETHIPEXTAKTHBIMU. B 3TUX ABUraTesix MpOMCXOAUT TEPMOIWHAMUYECKHNA ITUKI
cropanus, uzoopereHusli Hukonaycom OTTO, KOTOPBIM BKJIIOYAET YETHIPE TAKTa, a UMEHHO
TaKT BITYCKa, TAKT CXKAaTHA, TAKT BOCIUIAMEHEHHS U CTOPaHHUs U TaKT BBIMYCKa. DTH YEThIpe
TaKTa COBEpIIAIOTCA NpPH ABYX IOJHBIX IMOBOPOTax KojeHwyaroro Bajma. Kak um Bo Bcex
Iporeccax ropeHusi, B IBUraTeNIIX BHYTPEHHETO CrOpaHus, KaK HeKeslaTeabHbI MOOOYHBIH
npoaykT, obpasyrorcs [IXJIJ/TIX]I®D. [loBblmieHHbIE SMUCCHH CBSI3aHBbI C MPUMEHEHHEM B
STUJIMPOBAHHOM O€H3MHE XJIOPUPOBAHHBIX MpHcafok. OaHako TpuU  NPUMEHEHUH
HE3TUJIMPOBAHHOTO OCH3MHA M YCTAaHOBKE KAaTAJIUTHYECKOro HeWTpaau3aTopa OTpabOoTaBIIUX
ra3oB JUIsl yJaJeHHUs OKHCIOB a30Ta W Hecropesuiero yriepona, smuccun [IXJI/TIXD
HE3HAYMUTENbHbI. ENMMHCTBEHHON Cpeaol MOCTYIUIEHUs CITy’KHT BO31yX. Bce mpoune cpenbl He
3a/leficTBOBaHbl. TakuM o00pa3oM, B O3TOH Kareropuu OBbUIM BBIAEICHBI CIIEAYIOLIUE
ycraHoBo4HbIE (hakTopsl smMuccrun (Tabmura 48):

Tabnura 48: @akTopbl SMUCCUU JIJISl YETHIPEXTAKTHBIX JBUTaTENeH (Hanmpumep,
MACCAKUPCKUX aBTOMOOHIIEH )

Knaccugukarnms ®akTopbl SMUCCUU - MKT TO/T COXKEHHOTO TOILIIMBA
Bozmyx | Boma | Ilouma | IIpomykr | OcraTox
1. OTunmpoBaHHBIN OeH3UH™ 2,2 HIIT HIT HIT HIT
2. HestunupoBaHHBIN OSH3UH 0€3 0,1 HIT HIT HIT HII
Karamuzaropa*®
3. HestunuposanHsblii OEH3UH C 0 HIT HIT HIT HIT
Karajau3aTopoM™

* Ecnu aHHBIC O pacxXojie MPUBEJCHBI B TUTPaX, CICAyeT UMETh B BHJy, YTO Macca 1 muTpa
OensnHa cocraBisier (0,74 Kr; ciemoBaTeNbHO, JUIS TIEPEBOAA JIMTPOB B TOHHBI CIIEIyET
HCIT0NB30BaTh kKoaddumuent 0,00074.

Ha pasmmunbix (aszax, Hampumep, NpU 3allyCKe W TPOTPEBAHUM JBHUTATENsI, BO3MOXKHBI
pa3IMyYHbIe SMUCCUH. 31€Ch PACCMAaTPHUBACTCA TOJBKO CTALIMOHAPHBIM PEXUM.

6.5.1.1 Illocmynnenue 6 8030yx

CpenHuii exeroanbslii mpober aBTOMOOMIICH, UX THUI U YPOBEHb TEXHUYECKOTO COCTOSHHUSA
pa3nMuHbl B pa3NMYHBIX cTpaHax. Mcmosb3oBaHue 3TWiHMpoBaHHOro OeHzuHa B EBpore,
Anonnn u  CeBepHOW AMEpHKE PE3KO COKpallaeTcsi B  pe3ylbTaTe MPUHATHS
3aKOHO/IATENbHBIX MEpP, OJHAKO, B HEKOTOPBIX JIPYTHMX CTpaHaxX OH BCE €Ille MPUMEHSETCS.
OTka3 OT 3TWIMPOBAHHOIO OEH3MHA M MPHMEHEHHE KaTaJUTUYEeCKOro HeWTpamu3aTopa
O0TpaboTaBIIMX Ta3oB, 4YTO TpeOyeTcss B COOTBETCTBHMM C PyKOBOIAIIUM JOKYMEHTOM
Espornetickoro Coroza 94/12/EG wnu ananorudnbiM 3akoHojatenbetBoM CIIA wnu Snonum,
Oyzer o3Ha4yaTh, YTO YETHIPEXTAKTHBIC OCH3MHOBBIC JBUTATENIM CTAaHYT HE3HAUMTEIBbHBIM
ncrounukom smuccuit IIXJJI/TIX]]D B Bo3ayX.

[IpencraBieHHble  (AKTOPbl 3MUCCHM OCHOBaHbl Ha HCCIENOBAHUAX, IPOBEIEHHBIX B
I'epmanun n bensruu. B npyrux crpanax, ceBepoaMepHKaHCKUX M a3MaTCKHX, [0 BhIOpocaM
TPAHCHOPTHBIX CPE/ICTB JaHHbIE KpaliHe OrpaHUYEHHBI.
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6.5.2 JIBYXTaKTHBIE IBUTATEIN

BonpmmacTBO  HeOonmpImMX ~— OCH3WMHOBBIX  JIBUTATeNedl  BHYTPEHHETO  CropaHwus,
WCTIONB3YIONINXCS Ha JIOJIKaX, BOJHBIX MOTOIMKIIAX, MOTEAax, HEOOIBIINX MOTOLUKIIAX, TyK-
TyKaX, Ta30HOKOCHJIKAX, LEMHBIX MUIAaX U Jp., SBJIAIOTCS IBYXTaKTHBIMHM JBUraTensiMu. B
9TUX JBUTaTeNX MPOUCXOAUT TOT K€ TEPMOJMHAMUYECKUH IIMKJI CrOpaHUs, YTO U B
YETBIPEXTAKTHBIX, OJHAKO, OH COCTOUT TOJIBKO M3 JIByX TAaKTOB, a MMEHHO COBMEIIEHHOTO
TakTa BIlyCKa M BBITyCKa, M TakTa CXKaTWs, BOCIUIAMEHEHUs M cropanus. HaumOonee
CYUIECTBEHHBIM OTJIMYUEM OT YETBHIPEXTAKTHBIX IBUTATENCH SBISETCS TO, YTO BCE TAKTHI
MPOMCXOJAT TOJBKO 3a OOUH TMOJHBI 000poT KoneHuaToro Bayma. (Cmaszka OOBIYHO
MPOMCXOJUT BCIIEACTBUE 100aBleHWss K TOmmMBY Macna. (CremoBaTelibHO, MOTYT
BBICBOOOKIaThCSI TTOBBIIIICHHBIE KOJIMYECTBA 3arpsi3HUTENCH, a () (HEeKTUBHOCTH paboThI OyieT
MOHKEHHOW, MO CPaBHEHHIO C YETBIPEXTAaKTHBIMHM JBUTarensiMu. OIHAKO, MPOCTOTa H
HU3Kas ce0eCTOMMOCTh JIBYXTAaKTHBIX JBUTATE]CH JenaeT UX HIACAIbHBIMH MOTOpamH,
ocoOeHHO ans HeOonbmmx MamuH. Kak M BO Bcex Imporeccax cropasusi, paborta
JIByXTaKTHBIX JBUTarenel mpuBoauT kK oOpazoBanuto [IXJII/TIX]ID kak HexemaTeabHOTO
o0OYHOro MpoaykTa. ENUHCTBEHHOH cpenoil mOCTyIUIEHUs CIIyKUT Bo3ayX. Bce mpoune
cpeabl He 3ajeiicTBoBaHbl. TakuM 00pa3oM, B 3TOH KaTeropuu ObUIM BBIAEICHBI CIEAYIOLINE
ycTaHoBo4HbIe GakTopsl smMuccun (Tabmuima 49):

Tabnuma 49: @akTopbl SMUCCUU AJIS1 IBYXTAKTHBIX JBUTATENeH (HampuMep, HeOOIbIINX
MOTIEIOB)

Knaccudukarus ®DaKTOPBI SMUCCHUH - MKT TO/T COMIKEHHOTO TOILIIUBA

Boznyx | Boma | IlouBa | IIpomyktr | OcraTox

1. DTwiMpoBaHHBIN OeH3UH* 3,5 HIT HIT HIT HII
2. HestunupoBaHHBIN OCH3MH 0€3 2,5 HIT HIT HIT HIT
KaTanu3aTopa*

* Ecnu JaHHBIC O pacxXoje NMPUBEACHBI B TUTPaX, CICAyeT UMETh B BHIY, YTO Macca 1 quTpa
OensnHa coctapmsier 0,74 Kr; ciegoBaTeNbHO, IS TEPEBOJA JIUTPOB B TOHHBI CIIEIYET
HCToJb30BaTh K03 durment 0,00074.

Ha pasnmnunbix (aszax, Hampumep, Npu 3allyCKe W TNPOTPEBAHHM JIBUTAaTeNsl, BO3MOXKHBI
pa3iIMyHble 3MHCCHU. 3[ECh PaccMaTPUBAETCSl TOJIBKO CTAalLMOHAPHBIA pexuM. Ilockoiabky
JIByXTaKTHbIE JBUTaTeId HWCIHOJB3YIOTCS, B OCHOBHOM, JJsi HEOOJBIINX MOTOPOB,
KaTaJUTHYECKUE HENTpanu3aTopsl BPsi JIU IAE-TH00 MPUMEHSFOTCS.

6.5.2.1 Illocmynnenue 6 8030yx

CpenHuii exxeroHblil mpoOer MaliH, UX TUI U YPOBEHb TEXHHUUYECKOI'O COCTOSHUS Pa3IMYHbI
B pa3lMYHbIX cTpaHaXx. Bo MHOrumx ciy4asx TeXHHYECKOEe OOCIyKMBaHME HEOOJIbIINX
JBUTaTeleil He OdYeHb Xopouiee. OTO MOXXET IPHUBECTH K IMOBBIIIEHHBIM BbIOpOCAM
X AJ/TIX1D. K coxaneHuto, TaHHBIX O BIMSHUU CPOKA DKCIUTyaTaIMH JIBUTATEIS] U YPOBHSI
ero TeXHHYECKOro obOcmyxkuBaHus Ha ypoBeHb smuccuit TIX/IJI/TIXIA®D ne nmeercsa. Bee
WCTIOJIb30BaHHbIEC JAaHHbBIE OBUIH MOJTYYEHBI U3 PA3ITUYHBIX €BPOIMEHCKUX HCCIEIOBAHUI.

6.5.3 JluzenbpHBIE IBUTATEIN

Jln3enpHbIe NBUTATENN OOBIYHO MCTIONB3YIOTCS Ha TSDKENBIX TPY30BUKAX, JETKUX IPY30BHKAX,
MAcCaXUPCKUX aBTOOycCax, TSHKEIOM 000pyIOBaHUH, IPUMEHSIEMOM B CTPOUTENIBCTBE, CYAaX,
B JIN3€EJIBHBIX TEHEPATOPAX, HACOCAX U CEMBCKOXO3AMCTBEHHBIX MAIIMHAX, BKIHOYas TPAKTOPHI
U IPYTYIO KpyHHYIO TeXHUKY. Kak mpaBmio, B HUX IPUMEHSIOT AU3eJIbHOE TOIIMBO (JIETKOE
He(TAHOE TOIUIMBO) M YETHIPEXTAKTHBIN UK. [[1s1 BocTimameHeHns HeoOXxoaMMa He UCKpa, a
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cokarve. Bo3myx HarteraroT B IWUIMHAP W COKUMAIOT, JU3EIBHOE TOILTUBO BIYBAETCS ITOJ
BBICOKMM JIaBJICHUEM H BOCIUIAMEHSETCA. JTO TPUBOAUT K Oosiee 3PPEKTHUBHOMY
WCTIOJIb30BaHUIO TOTUIMBA M CHIDKEHUIO crienpudeckux smuccuii. K coxanenuto, smuccun
YaCTHI[ B BHJEC CaXH TaKKe CBA3aHbI C PabOTON JU3EIBHBIX JBHraTeNIC BCIICIACTBHC
HETIOJTHOTO CTOPaHMs TOIUIMBA, OCOOCHHO TpH 3aITyCKe, MPOTPEBAHWM JBUTATENS W CMEHE
Harpy3ok. OTJIOXEHUS CaKW MOTYT IPHUBECTH K MOCTYIUICHHUIO Yepe3 ocTaTku. Kak m3BecTHO,
SMHUCCHHU THU3CNBHBIX JBUTATEIICH B BHJIC TBEPJIBIX YaCTHUIl COJEPIKAT BHICOKHE KOHIICHTPAIIUU
MOJNIMIUKINYEeCKUX  apomaTtuueckux  yrieBojopogoB  (ITAY). OpnHako gaHHBIX O
koHneHTparusax [IX/IIX/I® B caxe auzenbHbIX nBurarteneii Her. Jlis JAU3ENbHBIX
JIBUTATEJIeH BhIACIIEH JIUIIhH OJNH KJ1acC (aKTOPOB IMHUCCHH.

Tabnuma 50: @akTopbl SMUCCUU 7Sl TU3ETBHBIX IBUTaTeNel (HalpuMep, IPy30BUKOB)

Knaccudukarms ®DakTopbl SMUCCUU - MKT' TO/T TU3€IbHOTO TOIUINBA

Bo3nyx Bonma IToura | IIpomykr | OcraTox

V3EJIbHBIE IBUTATEIN ,
* 0,1 HII HII HII HO

* Ecnu JaHHBIE O pacxone NPHUBEICHBI B JIMTPax, CleAyeT MMETh B BUAY, YTO Macca | JIUTpa JU3eIIbHOTO
TorunBa coctasisier 0,85 Kr; ciemoBaTenbHO, AJS MEPEBOAA JUTPOB AM3EIBHOIO TOIUIMBA B TOHHBI CIEAYET
ucnoiss3oBats koddduuuent 0,00085

Ha pasmmunbix (aszax, Hampumep, NpW 3alyCKe W TPOTPEBAHUH JIBHTATENSI, BO3MOXKHBI
pa3IMYHbIe SMUCCUH. 3/1€Ch PACCMaTPUBAETCS TOJIBKO CTAIIMOHAPHBIA PEXUM.

6.5.3.1 Illocmynnenue 6 8030yx

Nmeercs mano manubix s onieHKH smuccuit [IXJJI/IIXAD ot TpaHCHOPTHBIX CPEICTB,
paloTaroMX Ha IU3€IbHOM ToIUIMBE. /0 HAcTOAIIEro BpeMEHU IPOBEICHBI HU3MEpPEHHs
TOJBKO JUIS MACCAKUPCKUX aBTOMOOWJIEH W Tpy30BUKOB; JaHHBIX IO BHEIOPOKHOMY
UCMOJb30BAaHUIO JIM3€JbHOTO TOIUIMBA HE HMeeTcss (T.e. CTPOUTEIbHbIE MAIIHHBI,
CEJIbCKOXO3SIMCTBEHHBIN TPaHCIIOPT M cTanuoHapHoe obopymoBanue). M3 CHIA moctynunm
pe3yabTaThl JBYX HcCieqoBaHUM BeixyionoB u3 TpyO. Kammudopumiickuii Coer 1m0
aTMOC(epHBIM pecypcaM cooOmm 00 OTHOCUTENBFHO BEICOKOM (pakTope smuccuu 676 nr M-
TO/xkMm, uro coorBercTByeT 3,2 MKr M-TD/T AM3eTBHOTO TOIUIMBA NPU MPEATIOIOKEHUH
pacxoma 1 murpa auzenbHOro ToruMBa Ha 5,5 kM mporgennoro myta (CARB, 1987). B
JIPYTOM HCCJIEIOBaHUM JJIsl OJHOTO 0OCIIeIOBaHHOTO Tspkenoro rpy3oBuka (Gullett m Ryan,
1997) npencrasneHn auana3oH ¢akropos smuccun ot 3,0 1o 96,8 nr M-TO/km (cpennsis 29,0
mr M-TO/kM), aro coorBeTcTByeT BenmuuHaMm oT 0,014 mo 0,453 mxr M-TJ/T au3enbHOTO
ToruMBa co cpenHuM 3HadenueM 0,14 Mmxr M-TO/T AU3ENBHOTO TOTUIHMBA.

Marklund u gp. (1990) He cMOr KOJMYECTBEHHO OICHHUTh KaKHe-THOO0 SMHUCCHH
NXAJ/TIXAD ¢ npenenom odHapyxkeHus 100 nr M-T3/n, xoraa npoBOJHUI UCCIICOBAHUS
rpy3oBuka. Schwind u ap.(1991) u Hutzinger u ap. (1992) coobmanu o pakTopax dMUCCHH
Mexay 32 u 81 ir M-TO/n (umu 6-15 nir M-T3/kM, ipenarionaras pacXxo/l TOTUIABA B 5,5 KM/J1)
JUTS IBUTATENIsl TPY30BHKA, paOOTABIIETO MPH MOJICIIUPOBAHIH PA3JIUYHBIX YCIOBHHA 3arpy3KH.
Hagenmaier (1994) cooOman 00 OTCYTCTBHMM OMHCCHI OT aBToOyca TMpH TMpenene
oOHapyxeHuss B | mnr/m mnoTrpebinseMoro TOIJIMBA JJiI OTACIBHBIX POJICTBEHHBIX
X OJ/TIXAD. [ns aBToMmobuneii, paboTarmmux Ha Au3edbpHOM ToruBe, Hagenmaier u np.
(1990) coobmumn o dQaktope smuccuu 24 nr M-TO/n s OIHOTO HCCIETOBAHHOTO
ABTOMOOMJIS.

Kim et al. (2003) uccnenosanu smuccun [IXII/TIXAD muzensHbix asurareneid mogenu US
D-13 npu HoOMuHanbHBIX Harpyskax 25% - 75% Ha noctosiHHO# ckopoctH (2400 060poTOB B
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MUH.). MaccoBble KOHIIEHTPAIMH Ul TPeX PasIM4HbIX Harpy3ok cocraswim 14,4, 6,9 u 6,4
nr M-T3/m’, uro KOHBEpPTHpYETCs B cienyromme ¢paktopsl smuccuu: 2,0, 0,6 u 0,5 nr M-
T3/n quzensroro TormBa (uto coorBercTByeT 0,002 u 0,001 r TO/T QU3ENBHOTO TOIUIMBA);
9TH TIOKa3aTelld HIKEe, YeM JaHHbIe, mpeacTasieHabie B uccnegopanusx CARB, US-EPA u
yauBepcureToB ['epmanun (CARB 1987, Gullett and Ryan 1997, Schwind et al. 1991,
Hutzinger et al. 1992).

MUHHUCTEPCTBO OKpyXarolield cpefapl SnoHMM OmyONWKOBANIO JaHHBIE 00 SMHUCCHUAX
aBTOMOOMJICH M TPY30BUKOB Ha IW3EIBHOM TOIUIMBE, KOTOpBIe BapbrpoBanu ot 0,36 nr TO/n
1o 174 nr TO/n qu3enpHOTO TOIUIMBA, YTO COOTBETCTBYET PACCYMTAHHBIM IO Macce (hakTopam
smuccun ot 0,004 T TO/T 1o 0,2 TO/T mu3enpHOro Toruea (MoE Japan 2003).

Hcxons w3 BhIIECKa3aHHOTO, OyAeT MPUMEHSTHCS (AKTOp SMUCCHU JUIS TPAHCIIOPTHBIX
CpeJICTB, paboTaronux Ha au3enbHOM Toruee, B 0,1 Mxr TO/T muzensHoro torumsa. Ecnm
MPUMEHSIOTCST PUIILTPBI JIJIS yJIABIUBAHUS Ca)KH, SMUCCHU TIPU UCIIOIB30BAaHUH JIU3EIHLHOTO
TOILJINBA HE3HAYUTEILHEI.

B pesynbrate obecnokoeHHocTH, BbI3BaHHOH B CIIIA mpobnemoii TsDKEIBIX JU3ETbHBIX
Ipy30BHKOB, ATEHTCTBO 10 oXpaHe okpy:xatouient cpeasl CLIA ckopo norpebyeTr ocHameHus
BCEr0 TSDKEJIOro TpaHcmopTa (GWIBTpaMU Ui yJIABIMBAaHUS YaCTHI, CYIIECTBEHHO
CHIDKAIOIIMMH OMHCCUHM, YTO TMpPHUBEAET K OMHUCCHSIM, CpPaBHHUMBIM C YCTaHOBKOW
KaTAINTHYECKUX HEUTPaIM3aTOpoB OTPabOTaBIIMX ra3oB Ha aBTOMOOWIAX ¢ OEH3WHOBBIMH
JBUTATEISIMHU.

6.5.3.2 Illocmynnenue 6 ocmamku

Yactuiisl, BEIOpachIBaEMbIC JH3CIbHBIMH JBUTATEIIMH, BEpOSATHO, coaepxkar [TXJII/TIX]Id.
WX xomm4ecTBa HEU3BECTHBI, CICIOBATEIIBHO, IS ONpeIeIcHHS (PaKTHUCCKUX KOHIICHTPALIHMA
X J/TIX 1D TpeOyroTes JOTOTHUTENBHBIC UCCISAOBAHMS.

6.5.4 JIBurarenu, padOTAONINE HA TIXKEIOM HEDTIHOM TOIUIUBE (Ma3yTe)

Tsxenoe HepTsIHOE TOMIWMBO (Ma3yT) HWCHONB3YIOT B JBHUraTelsiX Ha CyJaxX, TaHKax,
CTallMOHApHBIX 3JIEKTPOreHepaTopax M B IPOYMX KBa3H-CTallMOHApHBIX MOTOpax.
Wudopmanus o ¢akropax 5MHUCCHUM KpailHe oOrpaHMueHa, W B HAcToOsIIee BpeMs He
MIpPECTaBIsIeTCS BO3MOXHBIM [IPOBECTU Pa3srpaHUYEHUs 10 COCTaBy TOIUIMBA B OTHOILEHUH,
HaIpuMep, COACpKaHUsl XJI0pa, TUIA IPUCYTCTBYIOIIMX METAIUIMUECKUX KaTalM3aToOpOB U JIp.
OCHOBBIBasICh Ha KpailHE OTpaHWYEHHBIX NAHHBIX, ObUI PacCUMTaH YCTAaHOBOYHBIM (akTop
SMUCCHUH TOJILKO JJIsl BO3AYLIHON CPEbL.

YacTto B gBUTaTENAX (CTaLII/IOHapHLIX HJIK YCTAaHOBJICHHBIX Ha cyz[ax) CXKHUT'aroT OTpa6OTaHHLIe
Maclia, OHH 6y,HYT BKJIFOYATbCA B 3TY NOAKATCTOPUILO.

Tabnuma 51: @akTOpbl SMUCCHH IS IBUTATENEH, pabOTaIONIMX Ha TSHKEIOM HETIHOM
TOIUIMBE - Ma3yTe U OTPaOOTaHHBIX Maclyiax (HampuMep, CyI0BbIC TBUTATEIH )

Knaccudukarms ®DakTopbl SMHUCCUH - MKT TO/T COKKEHHOTO TOIUIHMBA

Bo3nyx | Boma | [louBa | IIpomyktr | OcraTox

Bce tumnsl 4 HII HII HII HO

Ha pasmmunbix aszax, Hampumep, NpW 3alyCKe W TPOTPEBAHUH JIBHTATENSI, BO3MOXKHBI
pa3IMyYHbIe SMUCCUH. 3/1€Ch PACCMAaTPHUBACTCSA TOJIBKO CTALIMOHAPHBIA PEXUM.
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6.5.4.1 Illocmynnenue 6 8030yx

PaGorta nBurareneii, paboTammux Ha THKEIOM HEPTIHOM TOIUTMBE (Ma3yTe), MPUBOAMUT K
smuccusim  TIXJ/TIXJI® B Bozayx. K cokaneHuto, MMeroTcs KpaiiHe OrpaHUYCHHBIC
JIaHHBIC OTJIENBbHBIX U3MepeHul, nmposeneHHbIX B EBporne u B CeBepHoii AMeprke. OObIUHO
cooO11aercs 0 BeauuuHax ot 3 10 6 Mkr TO/T TomuBa, JaHHBIE HCCIEI0BAHUIN MOCTYIHUIIH U3
Kanansl, Hugepnannos, llIsenuu u CILA.

JlaHHBIC W3MEpPEHHH, IMOJyYSHHbIC TpPU CKUTAHUH PEUUPKYIHPOBAHHOTO OTPaOOTaHHOTO
Maclia, MOCTYNWIA U3 ABCTPHUHU, KOT/Ia SMUCCHH HEOOJBIION YCTAHOBKH IO CKUTAHUIO AN
konnentpauuio 0,02 ur TA/M° (mpu 11% O,), uTo SKBUBATEHTHO (akTopy MuccHu 0,37 MKT
T3/t coxokenHoro orpaboranHoro Macia (LUA, 1997). l'omnanackue AaHHBIE OT JIBYX
HEGONMBIIMX CKHUTAIOIINX YCTAHOBOK M Tapoma ompeaenumu MuuumyMm 0,1 Hr TO/M u
makcumyM 0,3 BT TD/M’, 9TO SKBHBATCHTHO (akTopy sMuccHu 2 MKr T/t u 6,5 Mkr T/t
COOTBETCTBEHHO. CpeIHee 110 STUM H3MepeHHsM paBHsuiock 0,2 ur TO/m (=4,25 mxr TO/1), a
memannoe 3uagenme 0,17 ur TO/M (=2,9 mxr TO/1) (LUA, 1997). OCHOBBIBasCh Ha ITHX
TaHHBIX, B PykoBoacTBe npeanaraercs ¢paktop smuccuu - 4 MKr TO/T COXOKEHHOTO TOTUTUBA.

6.5.4.2 Illocmynnenue 6 ocmamku

OCTaTKI/I, nocrymnaromue oT paGOTBI I[BHFaTeHCf/'I Ha TsOKEIOM He(l)TS[HOM TOIIJIMBEC (Ma3yTe),
0COOCHHO caxa, BeposATHo, coaepxkar [IXJII/TIXIA®. K coxaneHHI0, 3TH KOJUYECTBA
HCU3BCCTHBI, W JIA OIPCACICHHUA TOYHBIX KOHHCHTpaHI/Iﬁ TpeGyeTCfI MMPOBCACHUC
JaJIbHENIITNX UCCIIeJOBAaHUM.
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6.6 OcHoBHasi kaTeropus 6 — HekoHTpo/IMpyeMble IPOLECCHI CKUTAHUS

HexoHTponupyemple Npouecchl TOPEeHHs], pacCMAaTPUBAEMbIE B 3TOM pa3liefie, 3TO CKUTaHUE
OCTAaTKOB IIOCJIE c6opa YpoixKast, ICPpCBbCB U KYCTAPHUKOB HA OTKPBITOM BO34YyXC, KOTJa HC
NPUMEHSCTCS HU Tedb, HU TOMKA, HU KOTelN. B 3Ty KaTeropui TaKkKe BKIIOYAIOT
HEeperyJIMpyeMoe yAaJeHUEe OTXO/I0B CKUTaHHEeM B OOYKax MJIM Ha 3eMJIe, a TAKKe TOXKaphl Ha
CBaJIKax WJIM CIly4ailHbIe MOXKaphl B CTPOEHUAX, HA TpaHcIopTe u 1p. B menom, Hu onuH U3
9TUX TMPOLECCOB CXUTaHUA HE ABJIACTCA KOHTPOJIUPYCMBIM, YTO IMPUBOAUT K IIJIOXHM
YCIOBUSM TOpPE€HUA BCICACTBUEC HECOAHOPOAHOCTH M IUIOXOI'O IIEPEMECIIMBAHHA TOPHOYUX
Mar€pualioB, HaAJIW4YUA XJIOPHUPOBAHHBIX COCHHHCHHﬁ, BJIQXKHOCTH WJIM KaTaJIUTUYCCKHU
AKTUBHBIX MeETaliIoB. B HACTOSIIEM PYKOBOI[CTBC pa3an4aroT ABC IJIaBHBIC IMOAKATCTOpPHUHN
(Tabmura 52).

Tabnuna 52: [Toakateropun OcHOBHO# kaTeropuu 6 — HeKOHTpoIMpyeMble MPOoIecCh
COKUTaHUS

IMoTeHumnaJbLHbIE MYTH BHIOPOCOB

Ne Hoaxkateropun ocHoBHOW | Bo3ayx | Boma | Ilousa | Ilpoaykr | Octatok
KATErOpHH
6 HexoHTpoMpyemble X X
npouecchl C:KUTaHUS
Cxuranue 6uomaccsl X x) X (x)
b | Cxxuranue OTXOZOB u X (x) X (X)

CITy4aliHbIE TOXKapbl

3HauyuMOCcTh Bompoca B coorBeTcTBHH co Crartweil 5, IIpuiaoxennem C
CTOKIroJibMCKO#i KOHBEHIMHU

B coorBerctBuM ¢ monoxeHusMu CTaTbd 5, MUCTOYHUKU B JAHHOM KATETOPHH MOTYT
KJ1acCU(UIIMPOBATHCS CIIETYIOIUM 00pa3oM:

Kateropnu ncrounukon Ilpuiaoxkenus C Yactu 111 BriaroyaroT:

KaTeFopI/IH HNCTOYHHKA Pazgen B PYKOBOACTBE

(a) OTKpBITOE CXUTaHUE OTXOJO0B, BKIIIOYAs 6.6.2
C)KUTAHUE MYCOPHBIX CBAJIOK

6.6.1 Cxuranue 0MOMacChl

B »3T0il Kareropum paccmMaTpuBaeTcsi CKUTraHHEe OMOMACCHI, MPOUCXOAAIIEE Ha OTKPBITOM
orHe (T.e. HCKJIIOYas KOHTPOJIMPYeMOE€ CXKUTFaHHEe C TOMOLIbI0  CHEIMalIbHBIX
MPUCIIOCOOICHNH, TaKUX KaK TOIKH, MeYW W KoTioarperartbl). K 3Toil kaTreropuu oTHOCSTCS
JIECHBIE TIOXKAaphbl, & TAKXKE CKUTAHUE TPaBbl HA JIyrax WM OCTaTKOB CEJIbCKOXO3AHCTBEHHBIX
KyJIbTyp (Hampumep, cosioMmbl) B nose. [lomxuranue mons 1o coopa ypoxas At o0eryeHus
yOOpOUHBIX pPabOT — OOBIYHAs TPAKTHKA JJIsI HEKOTOPBIX BHUIOB KYJBTYp, TAaKHX KakK
caxapHbIii TpocTHUK. [lomkuranue moss mocie cOopa ypoxkas SBISIETCS OOBIYHOM MPaKTHKON
IUISL YAAJCHUsI OCTaTKOB, OOPHOBI C COPHAKAMHU M YIOOPEHHS OIS JJIS TTOCTIeTYIOIIETro CeBa.
D10 OBICTPHIE M HETPYAOEMKHH cmoco0 yaalneHusi OCTaTKOB cOopa ypoxkas mpH
MIPOM3BOJCTBE pUCAa WIM CaxapHOro TpocTHHka. CieqyeT OTMETHTh, 4YTO MOXaphl Jieca,

FOHEII Gespanv 2005 2.




138 PykoBoactso mo TIXJIJI/TIXID 2005 .

KyCTapHMKa WJIM TpaBbl MOTYT OBITh  CIOy4alHBIMH WM  HpeAHAMEPEHHBIMHU.
[IpenHamepeHHble MOXapbl — 3TO, HAOpPUMEp, IJIAHOBOE CXKMIAHHWE TPaBbl HA Jyrax WIH
HaMEPEHHBIM JIECHOM IMOXKap, KOrja KOHTPOJUPYEMOE IOKUTaHUE WCIOJIB3YyeTCs B
XO3SIMCTBEHHBIX LesIX (Hampumep, Ui OYMCTKA OT PACTUTEIBHOCTH) JIMOO Juid
HCTIOJIb30BaHUS PECYPCOB (PEIMPKYIISALMS HYTPUEHTOB), JINOO Jaxke i OOPHOBI C IPYTrHMMH
noxkapamu. Bosropanue B ciay4yallHBIX MOXKapax MOXET MPOMCXOJUTH BCIEICTBUE ynapa
MOJIHWUHM, HEMOTYHICHHBIX CHrapeT u T.1. B HEKOTOphIX cTpaHaX MHIUIMOHBI TEKTapOB
JNYrOB/KyCTapHUKA HCIONB3YIOTCS 1O METOJAy TOJCEYHO-OIHEBOro 3emuefienus (Ha
OununmuHax — okoso 11,4 MUIIIHOHA TeKTapoB, 00ECTIeUNBAIOIINX TPOAOBOIbCTBUEM 17-18
MWIJIHMOHOB Y€JI0BEK).

BeutH yCTaHOBNEHBI CICIYIONIME Kacchl mporeccoB u (dakrtopbl smuccuu (Tabmuma 53).
Bboiiee BbICOKHE (AKTOPBI SMHUCCHU JOJDKHBI TPUMEHSTHCS B CiIydae CYIICCTBOBAHUS
YCIOBUH, KOTOpble MOTYT crocobctBoBaTh oOpazoBanuto [IXJ/IIX/PD. Takue ycmoBus
MOTYT ONpPEICNAThCS Ka4eCTBEHHBIMH XapaKTCPUCTUKAMHU IOKapa, KOTOpPbIE MOTYT
YXYAIIAThCSl TPHU BJIAXKHOCTH, IUIOXOW BEHTWISIIMM, MPU HU3KUX TeMIleparypax W B
3aBHCHMOCTH OT CXXHTaeMoro marepuana. B mociemHem ciydae HCIOJIb3YeTCS TEPMUH «C
MpeIIIeCTBYIONMM  BO3JICUCTBUEM» KOI/a, Hampumep, Ouomacca Obuta oOpaboTana
MECTUIMIAMU, CONEPIKAITIMHE TIPS/ IIECTBEHHUKN TUOKCUHOB WIH KaTaIU3aTop 00pa3oBaHUs
JTUOKCHHOB.

Tabmuma 53: @akTopbl SMUCCUU JIJIS1 CKUTAHUS OMOMACCHI

Knaccudukarms dakTopsl SMHCCUH - MKT TD/T COXKEHHOTO
MaTepuaia
Boznyx | Boma | Ilouma | IIpomykr | OcraTox
1. JlecHble moxapbl 5 HO 4 HII HII
2. JlyromacTOWIIHBIE TIOXAphl U 5 HO 4 HII HII
MOXKaphl Ha Iy CTOIIAX
3. Cxuranue 30 HO 10 HII HII

CEJIbCKOXO3SIICTBEHHBIX OCTaTKOB
(B mome), ¢ TpemmIeCTBYIONUM

BO3JICHCTBHEM 3arpsi3HUTENEH,
IJIOXUC YCJIOBHA I'OPCHUSA
4. Cxxuranue 0,5 HO 10 HII HIT

CEJIbCKOXO3SIIICTBEHHBIX OCTaTKOB
(B moze), 6e3 mpeAlIecTBYIOMIEro
BO3JICHCTBHS 3arpsI3HUTENEH

DaxTOpBl YMUCCUM MPHUBEIECHBI HA TOHHY COXOKEHHOro Marepuana. [y 3Tol moakareropuu
dakTop SMHCCHH TIpUBENEH I "TOYBHI', TMOCKOJNBKY B OTCYTCTBHH OTPAHUYEHHOTO
IPOCTPAHCTBA 30JIa PACHpeleseTcs B IOYBE, M, KAaK IMPaBWIO, HE HAlpaBiIsieTCs Ul
MOCIEAYIOWEro yAaleHus. B 3Tol kaTeropuu MCTOYHHMKOB, BO3MOXKHO, HauOOJIee CIIOKHO
IIPOBECTHU OLEHKY COM¥CKEHHOI'0 MaTepHana AJis JIF000ro U3 BbIAEIEHHBIX KJIACCOB.

CooTBeTcTBYIOIIAs JUTEPATYpa MO CEIbCKOMY XO3SUCTBY, JIECOBOACTBY M 3€MJIEYCTPOICTBY
MOXET JaTh TMPEJICTABICHHE O KOJIMYECTBE MaTepHuaia, KOTopoe OyIeT COXIKeHO Ha
TEPPUTOPUH, OXBAYCHHOW MokapoM. B BenmukoOputanun ObUIM TOJIYYEHBI CIETYIOIINE
3HAYCHMUS:
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. BepeckoBas nmycromis — 6oMacca, CoXKeHHas Py MoXxape — 8§ TOHH Ha TeKTap
o Jlec B BenukoOpuranuu — 61Momacca, CoxKeHHas IIpy 1okape — 23 TOHHbBI Ha TeKTap

Jns cpaBHeHMs, o naHHBIM U3 Hosoit 3enanguu (NZ, 2000) npu jgecHOM mokape MmoTepu
coctasuiu 10 T/ra, mpu mokape B 3apocisix KycrapHuka — 20 T/ra U npu mokape Ha Jyrax u
nmactonmax — 2,5 1/ra. ATeHTCTBO Mo oxpaHe okpyxkaromeir cpeapl CIIIA npeamaraer
YHCIICHHOE 3HAUYeHUe JUIs iecHoro noxkapa — 23 1/ra (EPA, 1998).

[Tpu onenke BrIOpocoB ITXJI/TIX/I® B pe3ynbTaTe MokapoB OHOMACCHI, CTpaHAM MOXKET
ObITh TOJE3€H NOAXO[, MPUBEACHHBIA a1 PpaHIMM, NPH KOPPEKTUPOBKE IHM(POBBIX
mokaszareined B COOTBETCTBUM C UX KIMMAaTHYECKUMH YCIOBHSIMU M XapaKTepoM
pactutensHOCTH. B peectpe @panmmu s oueHku BeiopocoB [IXJJI/TIX/ID B pesynbrare
JIECTHBIX MTO’KAapOB OBIIM MCIIOJIB30BaHKI clieaytonue moaxoasl (Beguier 2004):

e Jleca/pacTUTeNbHOCTD KIIACCU(DUITUPOBAIHICH COTIACHO KIMMATHYECKUM 30HaM Ha
30HY YMEPEHHOTO KnuMata U 300y CpennzemHomopbs (FOr @paniun);

e B 30HE yMepeHHOTro KJIMMaTa Jieca 00bIMHO AaroT 20 KT OMOMacchl Ha KBapaTHBIN
metp (20 kr/m>), uro coorserctayer 200 T/ra. B 30He CpemuseMHOMOpbs GroMacca
cocraisier 4 kr/m” mwu 40 T/Ta.

¢ B 30He ymepenHoro kimMmata B cpeaneM 20% pacTUTENbHOCTH YHUUTOXKAETCS
noxkapamu, 4to coctanisger 40 1/ra. B 30ne CpeuzeMHOMOPhBS MoXkaphl OoJiee
3¢ (hHEeKTUBHEI, B cpeHsAs 3G (HEKTUBHOCTD MOKapa cocTaBisieT 25%); TakuM 00pa3om,
roxxapel Ha rore dpaniuy Oy Iy T mpuBoIUThH K 00pazoBanuio [IXIJI/TIXD B
pe3ynbTate cropanus B noxape 10 ToHH Onomacchl Ha TeKTap.

3TO TOJBKO MPUMEPBI, U XapaKTep PACTUTEIBHOCTH JIECOB U ITyCTOIIEH OyIeT 3HAYUTEIbHO
BapbUPOBATh B 3aBUCUMOCTH OT I'eorpapuyecKoro pacnoiokeHnus crpansl. [lo qanusiM u3
@ununmuH 43 T/Ta YHUYTOXKAETCS THITMYHBIMHU JISCHBIMU 1TokapaMu. CTeneHb, 10 KOTOPOn
BBITOPAET PACTUTEIBHOCTD, B OOJIBIIION CTETIEHH 3aBHCUT OT KIIMMATUYECKUX YCIIOBHA.

[Tpu cxxuranum caxapHOTO TPOCTHHKA Hepe] cOOPOM ypoiKasi MOJKHO HCIIOJIb30BaTh
CIEeYIOIUN TPUOIM3UTENBHBIA pacueT JIs OIEHKH 00beMa CKUTaeMOi OMOMAacChl: OKOJIO
300 xr Gmomacchl CKHUraeTcs Ha Kaxayto TOHHY npousBoanmoro caxapa (Choong Kwet Yive
2004).

[IpumeHnTENHPHO K COKUTAaHUIO Mocle cOopa yposkas, crtpaHbl FOro-BoctouHodt Aszuu
UCTOJBb30BAINA CIEIYIOLIMI MPUMEPHBbI pacdeT Uil OLIEHKM MacChl COXKEHHOW PHCOBON
COJIOMBI: OCTaTKM Tocye cOopa yposkas puca cocTaBistoT 25% (o ceipomy Becy). Apyrumu
CJIOBaMH, Ha OJHY TOHHY Ipou3BeJeHHOro (NMUTU(GOBAHHOTO) puca Mpou3BoguTcs 250 Kr
PHUCOBOM COJIOMBI.

HpI/I3HaHO, YTO PACTUTCIBHOCTb BAPbUPYCT II0 PETHOHAM B 3aBUCHUMOCTH OT BHAOBOI'O
cocTtaBa, reorpapuyeckux M KIMMaTH4ecKuX (akrtopoB. B pesyiprare, ¢ ydeToM 3THX
pa3Iuuuii B MECTHBIX YCIOBHSX, MyTH PaclpOCTpaHEHHUs JECHOro mokapa (HId Jr0060ro
aHAJIOTUYHOTO TOPEHHSI OMOMAacChl) MOTYT Pa3iMyaThCsl OT CTpaHbl K cTpaHe. [lockonbKy Ha
HaCTOHH_II/II\/'I MOMCHT HET JaHHBbIX HSMCPCHHﬁ, HalpuMmep, I TUIIMYHBIX II0XKAapOB B
TPONMUYCCKUX PETHUOHAX, U UX BJIUAHHA Ha paCTUTCIIBHOCTDb, B PYKOBOI[CTBe HEJIb3s IPOBECTU
pasrpaHuvuCHusA I pPa3jIndHbIX BHIOB JCPEBBCB WM BUIOB CEIBbCKOXO03MCTBECHHBIX
KynbTyp. TpeOyeTcs mpoBeneHHe HCCIEIOBAaHUNA TOPEHHs MOJOOHBIX BHAOB OMOMACCHl H
HapaboTKa TadbHEHITUX JaHHBIX.

HaunyymuM HCTOYHMKOM HHGOpPMALUMU O MecTax MO0XapoB B CTpaHE MOTYT OKa3aTbCs
JemapTaMeHThl, 3aHnMarommuecst 60pr60ii ¢ mokapamu. /lemapraMeHTHI U HCCIIEI0BATEIBCKUE
WHCTUTYTHI 110 BOIIPOCAM CEJILCKOTO XO3SIICTBA U JIECOB MOTYT CTaTh JIYYIIMMH UCTOYHUKAMH
JUIS OLIEHKH OMOMAcCHhI, MPOU3pacTaloniell B KOHKPETHOM paiioHe.
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6.6.1.1 Ilocmynnenue 6 8030yx

Hannabix  HenocpeactBeHHbIX u3Mepenudt [IXJI/TIXIA®D, nocrymaromux B pe3yibTaTe
JIECHBIX MOXapOB, HE UMeeTcs. [ cKuraHus ApeBECUHBI HA OTKPHITOM OTHE UMEIOTCS JINIIb
OrpaHUYCHHBIE JaHHbIe (OOIBIIMHCTBO UCCIEAOBAHUN KAacaeTcsl 3aKPBITHIX JAPOBSIHBIX MeUeit).
B nmecHpIX mokapax yHMUYTOXAIOTCS Pa3HOOOpa3HbIE MaTepHallbl, BKJIOYAs BETBH, JTUCTHS,
KUBasi 1 MEPTBasi JIPEBECHHA, B TO BpeMs Kak B OOJBIIMHCTBE TECTOB Ha CXKHUraHUE OYyIyT
WCIIOJIL30BAThCS CIECIMATBHO CIWICHHBIC U BBICYIICHHBIE OpEBHA — OYEBUJHO, YTO YCIOBHS
pa3IuYHBI.

B nccnenoBanusix, mposeneHHbIX B Hunepnangax, ¢hakropbl aMuccuu coctaBuin 13-28,5 Mkr
T3/t (Bremmer u np., 1994), xoTopbie ObLIM BhIIE (GAaKTOPOB, MOTYUCHHBIX aBTOPAMHU MPH
aHanuse HeMmerkoi nutepatypsl (0,7-1,2 mxr TO/T). B mBelinapckoii padore coo0maiock o
tdakrope smuccun 0,77 Mkr TO/T U1 IPOBSHOM MEYU C OTKPBITOU IBEPHIO, UTO HMUTHPOBAJIO
ropeHue Ha OTKpbITOM orue (Schatowitz u ap., 1994).

Mahnke wu Krauss (1996) mnpeacraBunu pe3ynbTaThl TECTOB JBIMOBBIX UICH(OB,
00pa30BaHHbBIX MPU OTKPHITOM TOPEHHMH JMCTHEB CaxXxapHOro TPOCTHHMKA B bpaszmmuu. Onu
obOHapyxwunu, uto ypoBHU [IXJIJI/IIX]I® ObuM MOBBIMIEHBI MO CPABHEHUIO C TOPOJCKHMH
TEPPUTOPUAMH — (PAKTOPOB SMUCCUU HE UMEETCSI.

Jlnist ipoBeIeHHsI IEPBUYHON OLIEHKH JIECHBIX MTOKapoB Mpeaiaraetcs (GakTop SMHCCUH 5 MKT
TD/T, 94TO OCHOBBIBAC€TCS HA HCCIEIOBAHHUAX OTKPHITOTO CXKUTAHWs JUCTBBI B SmoHMH
(Ikeguchi u ap., 1999).

Ha momsix MOryT CXKHTaTtbCsi pas3lIM4HbIE CEIbCKOXO3SHCTBEHHBIE OCTATKH W OTXOZBI.
Martepuainsl, CXATaeMble B LEJIAX MOMYUYEHHs SHEPTUN (HanmpuMmep, TeIuia), B JaHHOM pasJiene
He paccMmarpuBaiorcs (cMm. Pasmen 6.3). B ganHOM pasmene OIEHMBAIOTCS IMHUCCHU IIPH
OTKPBITOM CXKUTaHUH, 00bIYHO, Ha mojsx. Gullett u np. (2002) nmpoBenu cxuranne 6OMacchl
B YCIOBHSX, MOJEIUPYIONUX CKUTaHUE HA OTKPBITOM BO3JyXE, W OINpeaeiauyii (akTOphI
SMHMCCUM JUISL COJIOMBbI MuIeHUIB! (copepskamied npubausurensHo 0,8% xiiopa (BeceHHsA
comoma) u 0,08% (3umHsS comoma)), pucoBod comombl (copepxkamieit 0,33% xmopa) u
xHUBbA (0,33% xs0pa). PakTOpbl IMUCCUH I COJIOMBI MIIEHUIB! BapbupoBaiu ot 0,337 u
0,602 Mkr TO/T COXKEHHOU CONOMBI, a (PaKTOp IMHUCCHUHU JJIsi PUCOBOW COJIOMBI COCTaBUII
0,537 mxr TO/T conombl. JlecsaiTukpaTHas pa3HMIA B COAEPKAHHM XJIOpa HE MOBIHsIA Ha
(dakTopsl SMHCCHH. OTH H3MEpeHHble (PAKTOphl SMHCCHUN ObUTM BBINIE TEX, KOTOpHIE
HCIIOJIb30BAIMCh ATEHTCTBOM II0 OXpaHe okpyxatomen cpenpl CIIA mnpu nepeoleHke
mrokcuHoB (US-EPA, 2000). ['opa3mo 6osee BICOKHE (aKTOPBI SMHCCUH OBUTH OTIPE/ICITICHBI
B MOJIeNTbHBIX HccnenoBanmsx B SAnonun (Ikeguchi u np., 1999), rae nccnenoBanucy SMuCCHH
NPHA CKUTAHUM JIMCTBBI, CHOIIOB COJIOMBI M PHCOBOW MICTyXH. OTH (DaKTOPBI IMHUCCHH
COCTaBHIIM COOTBETCTBEHHO 4,6; 20,2 1 67,4 Mkr TO/T.

Oskumaercsi, 4T0 3TH SMUCCHH OyAyT 3HAUUTEIHLHO BapbUPOBATh B 3aBUCHMOCTU OT yCIIOBHI
CKUTAaHUS MaTepuala, Xapakrepa KyJbTyp WM OCTAaTKOB (HampuMep, cOCTaBa), BIAKHOCTU
WIM BO3MOXHOTO MPHUCYTCTBHS 3arpsi3HHTENEH (HAIMYME COJNIEHBIX BOA WM 00paboTka
OOJBIIMMU KOJIMYECTBAMH MECTHLHUIOB MOXET, I[O-BUAMNMOMY, H3MEHHTb 3SMHUCCHUH).
VunThIBas BBIIEU3I0KEHHOE, CKUraHHe OmoMacchl OyJeT MOoApa3AeisaThcs Ha JiBa Kiacca,
re KJIacc 3 Mpeanojaraer, 4ro OTHOCHUTEJIIBHO YHMCThIE OCTaTKH Iociae cOopa ypoxas
CKHUTAIOT TpU OJaronpuaTHLIX ycnoBusix. Kiace 4 mpencraBisieT cKUTaHue OCTATKOB MOCIHE
cOopa yposkas B 1oJie IpH MeHee OJIaronpHUATHBIX YCIOBUAX, HAIIPUMED, MOCIIe MPUMEHEHUS
NECTULU/IOB,  COAEPKAIIMX  MPEALUIECTBEHHUMKM WM  KaTaau3aTopbl  o0pa3oBaHMs
NXAJ/TIX 1D, npu TUIOXHX YCIOBUSAX TOpeHHs (CKOpee TIEHHUE, YeM OTKPBITHI OTrOHbB),
BBICOKOW BIIQYKHOCTH BO3/yXa WU CBIPOW MOBEPXHOCTH. J[Jis1 GIaronpusITHBIX YCIOBUW IS
MEPBUYHOM OIIEHKH BBIOPOCOB OyAET MPUMEHATHCS cpenHuii pakrop smuccuu 0,5 mxr TO/T, a
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JUIA TUIOXUX ycnoBui — (hakrop smuccuu - 30 Mxr TO/1. Tpebyercs npoBeneHne 0OIbIIETO
KOJIMYECTBA HCCIEJOBAHUN JUIS TOJMYYECHMs JIy4lIero MpeACTaBlIeHus 00 OCTaTKax,
oOpazyromuxcs mocie coopa ypoxasi, © OOBIYHO CKUTAEMBIX B TPOIIMYECKHX CTpaHaX, TAKHX
KaK CaXxapHbI TPOCTHUK, pUCOBAs IIEITyXa H Jp.

6.6.1.2 llocmynnenue 6 800y

HpHMOFO IOCTYIVICHUA B BOAY HE OXHUAACTCA, HO OCAIKHW MOI'YT CMBITh OCTaTKH, KOTOPBIC
YaCTUYHO MOT'YT IOIIaCTb B BOAHBIC OOBEKTEI. HOCTYHJ'IGHI/IG B BOJJHBIC 00BEKTEI MOKET OBITh
BCECbMa CYIICCTBCHHBIM.

6.6.1.3 I[locmynnenue 6 nougy

Oxwunaercst, uro TIXJIJI/TIXJI® mpucyTcTBYIOT B OCTaTKaX, OCTABICHHBIX Ha 3eMIIC WIIH
MONIABIIMX B TIOYBY IIOJISA, YTO SIBJIAETCA ITOCTYIUICHHEM B IIOYBY.

MXAVIIXAD, kak okupaeTcs, MOTYT HPUCYTCTBOBaTb B 30JI€ IOKapoB. B HEKOTOPBIX
CllyyasX 5Ta 30JIa MOJKET HCIIOJIb30BaThCA B CEJILCKOM XO3AMCTBE M3-3a LICHHBIX KayeCTB
CBOET0 MHUHEpaIbHOro cocTaBa. lIpomsBeneHHas Ha MOJOOHBIX IOKapax 3oma OyneT
pas3INYHOM B 3aBUCUMOCTH OT YCJIOBUI CKMTaHHs U XapaKTepa CKUraeMoro MaTepHala.

brimo mpoBeneHo Heckodbko ucciaemnoBanmi ypoHeit [IXJJI/IIXJI® B mouBax mocie
OTKPBITBIX TIOKapoB (IO JUCKyccHsM B ATEHTCTBE MO oxpaHe okpyxkatomieil cpenst CLLIA,
1998), 1 ObLTM BBIABJICHBI JUIIH HEOONbIIMEe M3MeHeHUs B KoHneHTparusax [IXJI/IIX]/ID B
nouBe. MccnenmoBanus ypoHed [IXJI/TIXID B 307€¢ M caxe MOCIC OTKPBHITBHIX IOXKAPOB
MOKa3ajl O4YeHb HMIMPOKHUE JUANa30HbI KOHIEHTPAUi. 30JbHOCTh APEBECHHBI OOBIYHO HUXKE
30JIbHOCTH OTXOJI0B wMiu yrid. [lpemnoxen mepBuuHb ¢akrtop smuccuu 4 Mir TO/T
COMOKEHHOIO MaTepuala, IMpU CpeAHeM BbIXoJe 3076l 2% OT COMOKEHHOW Macchl M
KoHIeHTparuu B 3o0ie 200 ur TI/kr.

6.6.1.4 Ilocmynnenue 6 npooyxkmoi
OO0pazoBaHus NPOAYKTa HE 0XKHUIAETCSI.
6.6.1.5 Illocmynnenue 6 ocmamku

OCT&TKI/I, KakK npeamnojgara€rcsda, nmocTymniaT B IMOYBY, ITOCKOJIBKY OOBIYHO HMX OCTaBJISIOT Ha
MECTax.

6.6.2 Cxuranmre 0TX0I0B M CIVYANHBIE TOKAPEI

DTOT paszen oueHb IMIMPOK W IMJIOXO OCBEUIeH KOJIMYecTBeHHO. B HacrosimeM PykoBojactse
CIOJ]a BKJIIOYAIOT IIPEJHAMEPEHHOE CKUT'AaHNE MaTepHaja OTXOJ0B C LENBI0 UX YAAICHUS IIPH
OTCYTCTBHMHM N€YH WM aHAJIOTUYHOTO MPHUCIIOCOOIEHUS — HAIIPUMEP, CXKUI'aHNE Ky4d OBITOBBIX
U [IPOYMX OTXOZOB Ha OTKPHITOM OrHE, TOPEHUE OTXOJI0B Ha CBAJIKaX — KaK IPeHaMEpPEHHOE,
TaK U CllyyaifHoe - MoXKaphl B 3aHUSIX, aBTOMOOMIISIX U TOAOOHBIX TPAHCIIOPTHBIX CPEICTBAX.
Jns paccMoTpeHHs ObUTM BBIOpaHBI CIEAYIONIME KaTerOpHH, MpuBeaeHHbIe B Tabmuue 54.
Jnst kmaccoB 2 — 5 (hakTop SMHUCCUU IS OCTAaTKOB JTMOO IS TIOYBBI JOJDKEH MOJOUPATHCS B
3aBUCUMOCTH OT MECTHBIX yCIIOBHM.

Tabnuna 54: ®akTopbl SMUCCUU JIJISl CKUTAHMSI OTXO/I0B U CITyYalHBIX TIOXKApOB

Knaccudukarms ®dakTopbl SMHUCCUH - MKT TO/T COKKEHHOTO MaTepraia
Bosagyx | Boma ITouBa [ponyxr | OcraTok
1. Tloxaps! Ha cBajKax 1000 HO HIT HIT 600
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2. CayyaiiHble noXapsbl B 400 HO [400] HII 400
3/IaHUSIX, HA MPEATNPUATHIX
3. HekoHTpoaupyemoe cropaHue 300 HO [600] HII 600
OBITOBBIX OTXOJIOB
4. CayyaiiHble OXapsbl 94 (ua HO [18 (Ha HII 18 (ua
TPAHCIOPTHBIX CPEACTB TpaHc- TPaHCIIOPTHOE TpaHc-
HOPTHOE CpencTBO)] HOPTHOE
CPEICTBO) CPEICTBO)
5. OTKpBITOE CXKUTAHHE 60 HO [10] HII 10
JIPEBECUHBI
(cTpouTenbCcTBO/pazpyieHue
3/1aHUi)

Hexontponupyemoe Cxuranne OBITOBBIX OTXOMIOB JOJDKHO BKIFOUATh BCE CIy4aw, KOTJa
OTXO/JIbl CKUTAIOT B OTCYTCTBUU KOHTPOJISI 3arPA3HEHHUS, U TIO3TOMY OHO BKJIIOUAET CUTAHUE
Ha OTKPBITOM OTHE B Ky4aX, B 00ukax i goMa. CKUraHue OTXOJI0B Ha CBAJIKAX BBICISACTCS
B OTHACIBbHYI KaTeroputo. [l STOM MNpPakTUKH MOKHO TPOBECTH OLEHKY KOJUYECTB
NXJ/TIX D, ocrarommxcs B TBEpAbIX OcTaTkax, W BeIpasuth e¢ B IIXJJI/IIX]ID nHa
EANHUILY COAOKEHHBIX OTXOJIOB.

CrnyuaiiHple TIOXKapbl OYEHb Pa3IMYalOTCs, a OSMHUCCHH OyOyT B 3HAYUTEIBHOW CTEHECHH
3aBHCETh OT BHJIAa CrOPAaeMOro Marepuaia M xapakrepa noxapa. Madopmanus mo smuccusm
IIPU 3TUX MOKapax OrpaHU4eHa, U MPUBOAUTCS OJHA OPUEHTHPOBOYHAS BEIMYMHA ISl BCEX
CIIy4aliHbIX MOXapoB, KpOMe MOXapoB Ha TpaHcmopTHhIX cpeactBax. [IXIJ/TIXAD Oynyt
MPUCYTCTBOBATh B OCTATKaX, KOTOPHIE MOTYT YJAISATHCS WM OCTABIIATHCS HA 3EMIIE.

XUMHAYECKHE MOXKAPBl MOTYT MPHUBECTH K OONBIINM BBIOpOCAM € yYacTHEM ONpeAeSICHHBIX
COETMHEHUM-TIPEIIIECTBEHHUKOB. [l OLEHKH BHIOPOCOB XMMHUYECKHX IIOXKApOB Kak
OTACTHHON KaTeropuu HH(HOPMAIMK HETOCTATOYHO, M BBIOPOCHI BKIIFOYAIOT B TIOJKATETOPHIO,
MOCBSIICHHYIO CIydailHbIM TokapaMm. CleayeT OTMETHTb, YTO OTAEIbHBIC CIIy4al MOTYT
MPUBECTH K JIOKAILHOMY 3arpS3HEHHUIO U BOSHUKHOBEHUIO "'TOpsYei TOUuKu'".

[Toxkapel Ha TPAaHCHOPTHBIX CPENCTBaX MOTYT BbI3BIBaTH moctymienne [IXJI/TIX]ID.
HwmeroTcs orpaHrueHHbBIE JaHHBIC TS pacdera (pakTOpOB SMHUCCUU UIS TIOJOOHBIX COOBITHHA,
T€M HE MEHEE, OHU IPEICTaBICHbl. TpaHCIIOPTHEIE CPEICTBA, HA KOTOPBIX MPOU3OIIEIN MoXKap,
MOTYT OBITH COBEPIICHHO Pa3HBIMU, U, KaK 0XKHJIAETCS, IMUCCUU OYIyT TAKXKE Pa3IMyaThCs —
YUCJICHHBIC 3HAUYECHUA MPEACTaBIECHBI 3/1€CHh TOJIBKO JJIs1 IEPBUYHON OLEHKH.

B HekOoTOpEIX CTpaHax 3HAYMUTEIBHBIE KOJMYECTBA JIPEBECUHBI, HCIIONB3YEMOM B
CTPOUTEIBLCTBE W NPH Pa3pylICHUH 3IaHUN, B LENAX YOAICHUS CKHATAOT. g 9THUX CllydaeB
MIPECTaBICHBI (DAaKTOPBI IMHUCCHH.

6.6.2.1 llocmynneHnue 6 8030yx

OMHCCMU B BO3AYX TMPH CXUTAaHUM OBITOBBIX M CXOAHBIX C HHMH OTXOJOB B
HEKOHTPOJIUPYEMBIX ycinoBusix Obuin n3mepensl B CLIIA B uccnemoBanusix, Koraa ObITOBbIE
orxoapl cxkmraau B 0ouke (US-EPA, 1997a; Gullet u ap., 1999; Lemieux u ap., 2003).
OMHCCcHU B BO3/yX, KaK OKa3aloCh, 3HAYMTEIbHO BapbUpPOBAIN B 3aBUCHUMOCTU OT yCJIOBHUH
ropeHusi (CUJILHO BBIpaKEHHBIE KOJEOaHMs) U cocTaBa 0TX0J0B oT MeHee 9 mkr BO3-TO/T
oTx0710B 70 Oosee 6655 mkr BO3-TO/T. IloBTOpHOE MpOBEAeHIE UCCIEIOBAHUN MOKA3alo,
YTO IIECTh CKUTAHUI KOHTPOJIBHOTO OTXOJa B OJHHUX M TeX K€ YCIOBUSAX AadH (DaKTOphI
smuccun oT 9 Mxr BO3-TO/T no 148 mxr BO3-TO/t (pa3nuna B 16 pa3 Mexay pe3yabTaTaMH,
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o0a (hakTopa sMHcCHU OBUIM TOTYYEHBI JBAX b ). HanbombIme sMuccuu ObUTH 0OHAPYKEHBI
NpY TIOBBIIIEHHOM conepkanuu xjopa (comepkanue [IBX mo 7,5% B orxomax) — 3543 u
6655 mkr BO3-TO/r wnm mpu BBICOKOM COJCpKaHUM Meau (MeOb NeHCTBYeT Kak
katammzatop) — 2725 mxr BO3-T3/t. C apyroil CTOpOHBI, IUIOXHE YCIIOBHS TOPEHHS B
pe3yabTaTe YABOCHUS 3arpy3KH, POCT BIAKHOCTH CKHUTAEeMbIX OTXOJIOB, YIUIOTHEHHE OTXOJIOB
mepeJl CKUTaHueM, a TaKXKe BBICOKOE cojliepikaHue Heopranudeckoro xjopa (B Buge CuCly)
Take mpuBeso K BbICOKUM smuccusMm [IX/TIXAD — o 992 mxr BO3-TO/1. B omHom
sKCIiepUMeHTaIbHOM Cokuranuu npu 0% [1BX koHIEHTpanuu ObLIM BBINIE, YeM B OJHOM U3
JIBYX COKUTAHMH C BBICOKMM cojiep:kaHueM Meau. CpeaHss BelM4YMHA MO 25 SKCHepuMeHTaM
cocraBuia 706 mxr BO3-T3/t, a meauana — 148 mxr BO3-T3/t. UaTepecHo, 4TO /101151 BCEro
BO3-TD nns nuoxkcunononodusix I1Xb cocraBuna B cpenHeM Toabko 5%. 3aeck, [Uist ciaydas
OTKPBITOT'O CXKUTAHMS, TJie MOTYT IOpPETh pa3iM4yHbIe OTXO[bl, BKIOYas ObITOBBIE ONACHBIE
OTXOJIbI U XUMUYECKHUE BEIECTBA, UCTIONb3yeTcs BennmuuHa 300 mkr TO/T.

CpaBuutensHo Mano wuccienoBanuii BeiOpocos IIX/IJI/TIX/I® mmeercs s mokapoB Ha
cankax. C Humu cBszanbl Bbicokue ypoBHU [IXJIJI/TIXJA®D, uro oOBSICHSIETCA TIOXHUMH
YCIIOBUSIMU TOPEHUS U CMEIIaHHBIM COCTaBOM 0TX0/10B. [Ipumensiercst ¢pakrop smuccun 1000
MKT T3/T (OCHOBaHHBIM Ha MIBEJICKOM HCCIIEIOBAaHUH, O KOTOPOM COOOIIMIO ATEHTCTBO IO
oxpane okpy:xatouieii cpeast CIIA (EPA, 1998)).

CrnyuaiiHble TIOXKapbl XapaKTEpU3YIOTCS OTPOMHBIM Pa3HOOOpa3ueM CIKUTAEMbIX MaTepHUajioB
u ycinoBuil. Ilo sMuccusM ¢ 3THX MOXapoB JAaHHbIE orpaHuyeHbl. IIpoBectn u3MepeHus
SMHMCCUIl CIIOKHO, M B HCCIEAOBAHMSIX HPOCICKUBACTCA TEHICHLIMS IPUMEHSThH
nabopaToOpHOE MOJCIUPOBAHUE WM U3MEPSTh YPOBHU B Cake M B OCTaTKaX, OCTAIOLIMXCS
nociae moxapa. IlpernctaBieHHble B HACTOSIIEM JOKYMEHTE (DAKTOPhl HSMHCCUU —
OPHEHTHUPOBOYHbIC BEJIWYMHBI, a JJIs1 YTOUHEHHS OLEHOK BBIOPOCOB TpeOyeTcsl MpoBelIeHHE
eme Oomnbimeii pabOTBI TO HCCIEIOBAHUIO TOKApOB BCEX THUMOB. B HEKOTOpPBIX
HCCIEA0BAHMUAX PACCMaTPUBAINCh 3MHUCCUM TONBKO Npu cropanuu I1BX, a mpencraBieHHbIe
(baKTOpBI IMHUCCHH, OCHOBBIBABIIIAECS HA 0Opa30BaHUM CAXKH, HAXOAWINCH B ana3one ot 40
mo 3500 mxr TO/t (pestome, cocraBienHoe Carroll, 1996). DTtu ¢akTopsl OCHOBaHBI Ha
pe3ynbTatax J1abopaTOPHBIX MCCIEIOBAHHMI M MCCIENOBaHUN MpoO ¢ peanpHOro moxkapa. B
HUX cjelano mpeamnoioxenue, uyto 20% IIBX He cropeno, u 4To BCE 3MHUCCHH B BO3IYX
ocenu Ha caxy. Merck u ap. (1995) cxuranu npesecuny u IIBX B 3akpbiToi KOMHaTe U
u3mepsun ypoau [IXJI/TIX]I® B Bo3ayxe/mbIMOBOM ra3ze B KOMHATE, a Takke B Mpooax,
B3SITHIX C MOBEpXHOCTU cTeH. [Ipeamosnaras, 4ro Bech BO3AyX B KOMHATe ObUI 3arpsi3HEH Ha
M3MEPEHHBIX YPOBHSX, OblT moyueH daktop smuccuut 560 mxr T/t [IBX unmm 51 mkr TO/T
cmecu gepesa/[IBX. Jlamee mpu JOMyIIeHWH, YTO OTJIOXKEHHAS CaXa YyBEIUYHBACT
MONyYEeHHYI0 BeNW4HHY, OblT paccumtaH daktop 2200 mxr T3/t [IBX wmu 200 mxr TO/T
cmecu aepeo/IIBX. Tkeguchi u ap. (1999) npexncraBunu ¢akTopbl IMHCCUN TSI COKUTAHUS
Ha OTKPBITOM OTHE Pa3iM4YHbIX OTX0A0B (220 Mxr TO/T mns aBTOMOOWIIBHBIX IOKPBIIICK,
1000 wmxr T3/t 1na  WOKpeITHS — dnekTpompoBoga u 6600 wMmkr  TO/r g
cenbckoxo3siicTBeHHOTO 1actuka (I1BX)). Uccnenys B Januu Beiopocs! TIXI/TIXAD npu
ropeHun xumuveckux BemiecTB, Vikelsoe u Johansen (2000) mokasamu orpoMHBIA pa3dopoc
daxropos smuccuu (mpu 500°C) ot 1 Mxr T/t s auxmnopbenuna g0 740000 mxr TO/T mis
nenTaxiaopdenona (IIX®D); B atux Tectax mokasarenb it [IBX coctasun 100 mxr TO/1. [Tpu
900°C BBIOPOCHI OBLIM 3HAYMTEIBHO MEHBIIUMH. 110CiE M3ydeHHs TaHHBIX IS CIIyYaiHbIX
MOYKapoB, OBUTH paccYUTaHbl (PAKTOPHI IMUCCHH IS TTOKAPOB B JKWIIBIX 3AaHUSAX | epMaHUH:
MOCTYIUIEHHE B BO31yX — 83 Mkr TO/T, mocTyIuieHne B OTIOKEHHYIO Ha MeCcTe Caxy — 83 MKT
T3/T; a Id TPOMBINUICHHBIX TMOXApPOB: MOCTyIUieHHe B Bo3ayX — 500 mxr T/t wu
MOCTYIUICHUE B OTJIOXEHHYI0 Ha MecTe caxy — 500 mxr T/t (LUA, 1997).
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YuuTeiBas MUPOKUM CHEKTP TOPALIMX NPU CIyYaWHBIX I0KapaX MaTepHalIOB W HIUPOKHUMI
pa3dpoc BO3MOXKHBIX (aKTOPOB IMHCCUHU, MOXKHO B KaUYECTBE MEPBUYHON OIIEHKU NMPHUMEHSThH
JUTA CITydaiiHbIX oxkapoB (aktop smuccun 400 Mxr TO/T.

OrpanundeHHbIe HccenoBaHus ObUH poBeeHbl st Beiopocos [IXJIJI/TIX D npu moxapax
TPaHCIOPTHBIX CPEJCTB. TeCThl MPOBOJWINCH B TYHHENE CO CTaphiM aBTomoOwmieMm (1974),
HOBBIM aBTOMOOMIEM (1988), BArOHOM METpO M KeJle3HOAOPOXKHBIM BaroHoM (Wichmann u
ap., 1995). Omuccun B Bo3ayx oueHuBanuch 1o otioxenusMm [IXJJI/IIXA®D BuyTtpu
TyHHEINs, omHako oreHok smuccuit [IXJIJI/TIXA®, koropble MOIJIM HE OTJIOKHTHCS B
TyHHEJe, cAeNiaHO He ObuT0. OMuccuu coctaBwim 32 MKr TO s craporo aBroMoOwmis, 44
MKT TO mis HoBoro, 2000 Mxr TO mst Barora metpo u 9200 Mxr TO 11t KeIe3HOI0POKHOTO
BaroHa. C TeNbI0 MPOBEACHUS TMEPBUYHON OLEHKH OBUI pa3paboTaH COCTaBHOHM (akTop
SMUCCHM TpHU AOMyIIeHWH, 4To 49,5% moxapoB Ha TPAHCHOPTE COCTABISIOT MOXapbl C
y4acTueM cTapbix aBTomoOmied, 49,5% - ¢ yuactmem HOBbIX aBToMoOmierd u mo 0,5%
MOKapoOB MPUXOAUTCS HAa BArOHBI METPO M KEJIE3HOJOPOKHBIE BaroHbl, 4TO AaeT ¢paktop B 94
MKr T3 Ha onHO npowucmiecTBre (NB: 3TOT dakTop SMUCCHH HA OHO MPOUCIIECTBUE, a HE Ha
TOHHY MaTepuanal).

JIOBOJTBHO OOBIYHBIMHU CTaJH TIOKAphl C ENBI0 YAAJICHUS OTXOJO0B IPH CTPOUTEIHCTBE H
pa3pylIeHUH 3IaHHI - KaK PaBUIIO, B HUX CXKUTAIOT JIEPEBIHHBIC KOHCTPYKIIUH, HO HHOT/Ia U
npyrue MaTepuaibl. OnsaTh jke MHGOPMAIIUU, UMEIOIIEHCS TT0 CKUTaeMbIM KOJMYECTBAM HITH
IMHUCCHAM, Majo. Ha ocHOBaHMM HCClieOBaHH, NPOBEACHHBIX B SIMOHNMYU, MOXKHO C/ENaTh
NEPBUYHYIO OLIEHKY COOTBETCTBYIOIIErO (akTopa SMHCCHUHM, NPUMEHSEMOro B IMOJOOHBIX
ciydasx — 60 mxr TO/T (Ikeguchi u ap., 1999).

6.6.2.2 I[locmynnenue 8 600y

Nmeercs mano napopmanuu no nocrymienuto TIXJIJI/TIX/I® B Bomy B pe3ysibTaTe 3TOrO
TUIA TOXapoB. BHIOPOCH Npu HUX MOTYT 3HAYUTENHLHO BapbUPOBaTh, HO MaKCUMAaJbHBIMH
oHHU OyIyT NP WCHOJIH30BAHUH BOJBI IPU TYIICHUH MOXKapa WM NPU JOKIAE, MONaJaloneM
Ha MECTO IOKapa M CMBIBAIOIIEM MaTepHaji B BOJHBIE 00BEKTHL. [I0CKONBKY 3TH MpoIecChI
OyIyT 3aBHCETh OT MECTHBIX OOCTOSTENLCTB, HEBOZMOKHO YCTAaHOBUTH (DAaKTOPBI IMHCCHH.
OnHaKo BOIIPOC MOXKET CTOATh OYEHb CEPHE3HO.

6.6.2.3 Illocmynnenue 6 nougy

[Ipn MHOTMX paccMaTpuBaeMbIX MOXapax OyJeT NPOUCXOAUTH TOCTYIUICHHE B IOYBY,
MIOCKOJIBKY OCTaTKH, 00pa3oBaBIIKeECs IpU Moxkape, OyIayT ocTaBaTbCcs Ha MecTe Ha 3emie. B
HacTosmeM PyKoBoJICTBe mpeiaraeTcsi OJUH U TOT ke (PaKTOp IMHMCCUM JUISl TTOYBBI U JUIs
OCTaTKOB; TPH OLEHKE HALMOHAIbHBIX BBIOPOCOB, CTpaHbl JOJUKHBI MPUMEHSATH (axKTop,
COOTBETCTBYIOIINI MECTHOW CUTYyaIUH.

6.6.2.4 I[locmynnenue 6 npooykmoi

B mnpouecce mpoaykra He NPOU3BOIMTCS, CIIEAOBATENBHO, IMOCTYIUICHHS JTUM IIyTEM
MIPOMCXOJHUTH HE OYIyT.

6.6.2.5 llocmynnenue 6 ocmamku

Ocratku, oOpasyromuecss B pe3yibTaTe BCEX THITOB I0KAapOB, PACCMaTPUBAEMBIX B 3TOM
Paznene, BepositHo, OynyT comepxarb [IXIJI/TIXAD. Ux komuuecTBa OyayT 3HAYUTEIHHO
BapbUPOBATh B 3aBUCUMOCTHU OT YCJIOBHUU MOXKapa W XapakTepa mMaTepuanoB. OcTaTKu MOTYT
0CTaBaThCs Ha MeCTe WM yJanarbes. B Hactosimiem PykoBojicTBe mpeznaraercss oJIiH U TOT
*e (akTop AMHUCCHM JUIsl TOYBBI W JJII OCTATKOB; MPHU OIIEHKE HAIMOHAIBHBIX BHIOPOCOB,
CTpaHbl JOJKHBI PUMEHSATEH (GaKTOP, COOTBETCTBYIONIMI MECTHOW CUTYaIUH.
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OpuentupoBounslii ¢aktop smuccuu 600 Mkr TO/T CO¥OKEHHOTO MaTepHajia HCIOIb3yeTcs
JUIA COKATAHUS HAa OTKPBITOM OTHE OBITOBBIX OTX010B. OH OCHOBAaH Ha pe3yJibTaTax
WCCIIEIOBaHMS, TIPOBEICHHOTO NP KOHTPOJIbHOM cykuranuu B 6ouke B CIIIA (Lemieux u ap.,
1997).

Jlng  ciydaliHbIX TOXapoB JaHHBIX 00 ypoBHsax [IXJII/TIXJI® B ocrarkax wmaio.
[IpoBeneHHble M3MEPEHUS MOKA3IM IIMPOKUN JUAINA30H KOHLEHTPALUW, HO Uil OLEHKU
¢dakTopa smuccuu MH(OPMAIMKM YacTO HEJAOCTAaTOYHO BCIEACTBHE TOTO, YTO HEU3BECTHO
KOJIM4eCcTBO oOpa3oBaBmieiics 30i1bl. B I'epmanum Obuta cpenana onHa oOLEHKa (akTopa
HSMHCCUU B OCTaTKaxX (BKIIOYasl OTIOXKEHHYIO caxy) - 1000 mxr TO/T mist mpoOMBIIUIEHHBIX
noxapoB 1 350 mxr TO/T st moskapoB B xkmibix 3nanusax (LUA, 1997). B kauectBe obmiero
NpUOMOKEHUST W JUIS TIEPBUYHON OIeHKH mpuMmensiercss ¢akrop smuccun 400 mxr TO/T,
OJIMHAKOBBIN JIJIsl IOCTYTUICHUS B BO3[yX U B OCTaTKH B pe3yJibTaTe YCPEIHEHUS Pe3yIbTaTOB
JUTSl pACCMaTPUBAEMBIX TIOXKAPOB.

[To moxxapam Ha TPaHCIOPTHBIX CPEACTBaX OrpaHUYEHHbIE MCCIEAOBaHUS, MPOBEACHHbIE B
I'epmannn (Wichmann u ap., 1995), mokazamm xommuectsa [IXJ/TIXJI®, ocratrommuecs B
ocratkax. CocTaBHOW (haKTOp IMHCCUH, TPUMEHSIONIHIACS TSI IEPBUYHON OLIEHKH, - 18 MKT
T3 na mpowucmiecTBre (C MCIONB30BAHUEM TeX K€ JOIYIIEHUH, yTo U BhilIe). [lpumeyanue:
3TOT ()aKTOp SMUCCHH B pacueTe Ha MPOUCIIESCTBUE, a HE HA EIMHUILY MACCHI.

JInst o’apoB, CBS3aHHBIX CO CTPOUTEIHCTBOM M Pa3pyLICHUEM AEPEBSIHHBIX KOHCTPYKLUH,
¢dakTopoB smmuccun oOHapykeHO He Obuio. s mpeaBapuTeNbHON OLEHKH TpeIoKeH
¢dakTop omuccmm 10 Mkr TO/T COXOKEHHON JApeBecHHBI (HAa OCHOBAaHUHM pPabOTHl U3
BenmukoOputanuu 1Mo CKHTaHUIO TMPOMBINUICHHBIX JiecomatepuanoB, Dyke u ap., 1997).
Crnemyer UMeTh B BHIY, YTO MPOITUTAHHAS JPEBECHHA, CMEIIaHHBIC C)KATaeMbIe MaTepUAIIBI U
IUIOXHE YCIIOBHS TOPEHHS MOTYT IMPHUBECTH K 3HAYUTEIHLHOMY YBEIHUYCHHIO KOJIUYECTBA
X /TIX 1D B ocTaTKax.
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6.7 OcHoBHas karteropusi 7 — IIpon3BoACTBO M NPUMEHEHHE XHMHUYECKHX
BelleCTB M NOTPe0UTEeIbCKHX TOBAPOB

B wnacrosmem Pasmene 6.7 onmcaHa TOTEHIMANbHas BO3MOXHOCTb OOpa3oBaHMSA
NXAJ/TIXI® B XUMHYECKOH TMPOMBIIUIEHHOCTH ¥ B OTPacisiX, HPOW3BOASIIUX
NOTPEeOUTENbCKHE TOBAphI, a TAK)KE MPEJCTABICHBI Pe3yIbTaThl U3MEPEHUN U MH(OpMAIH
[0 CBOICTBaM, HEOOXOMMBbIE ISl OLCHKH W/MIM KOJMYECTBEHHOW XapaKTePUCTHKH
nocrymienus [IXJ/TIX/ID npu paznooOpa3HOil aesTeabHOCTH B 3TOM cektope. B Paznene
6.7 TakKe JaHO KPAaTKOE OMHMCAHHE MPOIECCOB JUIS JTYUIIETO MOHMMAHUS TPOUCXOIAIIETO B
paccMaTpuBaeMbIX 0Tpacisax. OHO TIOMOXKET JIydIle TOHSATh CBA3b MEKIY MPOMBIIUICHHBIMH
MpoIeCCaMy | TTOCIIEAYIOINMHI BHIOPOCaMU C y4acTHEM JTUOKCHHOB M )ypaHOB WK O€3 HHX.
Jus  mnosnydeHust Oosjee AeTanbHOM MHPOpManuM ciegyeT oOpaTutecsi K - Oonee
CHeMaTU3UPOBAHHON HH(OPMALIUK U TUTEpaTypeE.

Kak moxHO yBuaers w3 Tabnuiubl 55, BbIIENEHO NATh OCHOBHBIX MoaKareropuit. Taxke
MOXHO yBHAETh, 4T0o moctymieHne [IXJJJI/TIXAD MoxkeT MNpOUCXOIUTh pa3InIHBIMH
MyTAMH, YTO MPUBOAUT K 3arps3HEHHIO BO3JyXa, BOJBI, MOYBHI WK Mpoaykra. Kpome Toro,
OCTaTKH TaK)Xe MOTYT OBITh 3arps3HEHBI AHOKCMHAMU H (ypaHamu. Bo Bcex mporeccax B
paccMaTpuBaeMOM CEKTOPE OCHOBHBIE SMHCCHHU NPOHUCXOIAT HE B aTtMmocdepy, a B ApYyrue
CpEIBL.

Tabmuma 55: IToakareropuun OcHOBHO# KaTeropuu 7 - [[pon3BoICTBO U MPUMEHEHNE
XUMHUYECKHX BELIECTB U MOTPEOUTENBCKUX TOBAPOB

ITonkareropuu OcHOBHOM Boszayx Bonma TTouBa IIponykt OcraTtok
KaTeropuu

a | [Ipou3BoACTBO LEIIOI036I U X X X X
Oymaru

b | Xumudeckas X X (x) X X
MPOMBIIIICHHOCTb
(xnopdenomnsl,
raJlOTeHUPOBAaHHbIE
OpraHNYECKHE BEUIeCTBA,
MIPOM3BOJICTBO XJIOpA, IpoLece

OKCUXJIOPUPOBAHUS)

¢ | Hedrsanas npoMbIIeHHOCTD X X
(HedrenepepaboTka)

d | [Ipon3BOACTBO TEKCTUIBHBIX X X
U3 0EITHHA

e | OO6paboTKa KOXKHU X X

3HaunmocTh Bompoca B coorBercTBUM c0 Crartbeii 5, Ilpunoxkenuem C
CTOKIroJbMCKOil KOHBEHIIUH

B coorBerctBuu ¢ monoxeHusMu CraTbu 5, UCTOUHUKM B JaHHOM KaTeropuM MOTYT
KJIacCU(UIIMPOBATHCS CIETYIOIUM 00pa3oM:

Kateropnu ncrounukon Ipuinoxkenus C Yactu I Briaroualor:

Kareropus ucrounuka Paznen B pykoBoacTBe
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(©) [Ipou3BOACTBO EILTIONO03bI C UCIIOIH30BAHUEM 6.7.1
3JIEMEHTAPHOTO XJIOpa W 00pa3yonux
3JIEMEHTAPHBIN XJIOp XUMHUYECKHUX BEIIECTB JJIs
0TOCTMBAHUS

Kateropuu ncrounukon Ilpuiaoxkenus C Yactu 111 BrawyaioT:

Kareropus ucrounuka Paznen B pyxoBojcTBe

® KonkpeTHble npoliecchl Mpou3BOICTBA 6.7.2
XHUMUYECKHUX BEUIECTB, CONPSKCHHBIE C
BBIOPOCOM HEIpeHaMEPEHHO 00pa3yIoIuXCs
CTOMKHX OPTaHMYECKUX 3arpsi3HUTENCH,
HpexIe BCEro MPOU3BOJACTBO XJIOP(EHOIOB U
XJIOpaHuIa

() Kpamenue (c ucronp3oBaHrueM XJopaHUIIa) U 6.7.4;6.7.5
oTaenKa (IIpu TTOMOIITH YKCTParupoBaHUs
IEJI0YBI0) B TEKCTHIILHON U KOKEBEHHOM
MIPOMBIIIJICHHOCTH

6.7.1 I1pon3BOICTBO LEJUIFOJI036I U OyMaru

B o6mmx dweprax, Oymara — 3TO JIHMCT, COCTOALIMH M3 BOJOKOH C J00aBICHHEM psaa
XMMUYECKHX BEIIECTB, KOTOPhIC U3MEHSIOT CBOMCTBA M KAYECTBEHHbBIE XapPAKTEPUCTHKHU 3TOTO
mucta. [IoMMMO BOJIOKOH M XHUMHYECKHX BEILECTB, B IPOLECCE MPOU3BOJCTBA LIEIUTIONO03EI U
Oymaru TpeOyeTcsi OrpOMHOE KOJIMYECTBO BOJIbI 1 SHEPTUH (B BUJE Mapa U SIEKTPHUYECTBA).

[emnrono3a s TPOW3BOJACTBA OyMarm MOXET OBITh TIONy4YeHAa XUMHUYSCKUM WM
MEXaHMYECKUM MyTEeM M3 YUCTOIO BOJIOKHA WJIM METOJIOM MOBTOPHOM BapKH LIEJUTIONO3BI U3
MaKyJIaTypbl. ByMaKHBII 3aBOJT MOYKET HCIIOIB30BATh LEJUTIOI03Y, IPOU3BENCHHYIO B KAKOM-
b0 IpyroM Mecte (=ILEeJUII0JI03HBbIE 3aBOJBI C HEMOJHBIM IIMKJIOM), WA MOXET caM Ha
MECTe BECTH IPOLIECC BapKU IEJUIIONI03bI (=LEJIH0JIO3HbIE 3aBO/Ibl IIOJHOTO LUKJIA). 3aBOJIbI
[0 MPOU3BOJCTBY Kpa@T-LEIIH0I03bl MOTYT OBITh KaK HEMOJHOrO LMKJA, TaK U MOJHOrOo, a
3aBOJIbI TI0 MTPOU3BOJICTBY CYJIB(GUTHOH 1EJUTI0N03bI, 0OBIYHO, OOBEAUHSAIOTCS ¢ MOLTHOCTSIMU
[0 TMPOU3BOJACTBY OyMaru. OOBIYHO MPOU3BOJCTBO LEIIIIOJIO3bI MEXaHUYECKUM IyTeM H
PELMPKYJISIMOHHAs TepepadoTKa BOJIOKHA MHTETPUPOBAaHBI B IPOIECC IMPOU3BOJICTBA
Oymaru, HO B HEKOTOPBIX CIy4asx OHH MOTYT OBbITh BBIJICJIEHBI B OTAEIHHOE IPOU3BOJICTBO.

[Tpon3BOACTBO 1EITIONO03bI U OyMaru SIBISICTCSl CIOKHOW 00JIaCThIO, BKIIIOUAIOIIEH MHOTHE
MPOIECCHI C PA3IMYHBIMU CTAAUSIMH M PA3IAYHBIMU MIpoayKTamu. Jist nienelt PykoBojacTea u
Mo OOIIETPUHSTHIM TIOKa3aTellsiM, HalpuMep, ChIPbIO, MPOIECChl MOXKHO TOJPa3AeIUTh Ha
HECKOJIBKO KJIaccOoB. XOTS 4Yallle BCETO B KA4YeCTBE CHIPhS MPHU MPOU3BOJACTBE IEIUTIOIO3BI
WCIIONIBL3YETCSl JIEPEBO, CIEAYET OTMETHTh, UYTO B KadeCTBE CBHIPbS JJS IEJUTIOJIO03HO-
OyMaXHOTO MTPOU3BOJICTBA UCIIONB3YIOTCS TAKIKE U HEAPEBECHBIC BOJIOKHA, TAKAE KaK COJIOMa
36pHOBBIX KYJbTyp M TPOCTHHK. OTH BOJIOKHA COOTBETCTBYIOT 6,5-11% wmMmpoBoro
MMPOW3BOCTBA IICJUTIONO3bI W3 TIEPBUYHOTO BOJOKHA. B pa3BuBamOmMXCS CTpaHaX WA
CTpaHaxX CO CKYJHBIMH JIECTHBIMH PeCypcaMu HEIPEBECHBIE BOJOKHA COCTaBIAIOT Oomnee 35%
obmero npousBojacTBa Oymaru (Blanco ef al. 2004). OqauM 13 OCHOBHBIX MPOU3BOIUTENCH
IIEJUTEOJIO3BI/0yMaru U3 HEIPEBECHBIX BOJIOKOH siBiseTcs Kutali. [laHHbIC, TIpencTaBIICHHBIC
Zheng et al. OTHOCATCA K KPYMHOMY IICJUTIOJIO3HOMY 3aBogy B Kwurae, pabortaromemy Ha
HeapeBecHOM chipbe (Zheng et al. 2001, Zheng et al. 1997).
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Cnemyer OoTMETUTb, 4TO HMH(OpMAlMs O HEJPEBECHBIM BOJOKHAM HEMHOTOYMCIICHHA, a
IPOLIECCHl MOTYT pPa3iNuaThCsi. BONBIIMHCTBO IIEUTIONIO3HBIX 3aBOJOB, PabOTAIOIIMX Ha
HEJIPEBECHOM CBIPbE, UIMEIOT MaJlble MOLIHOCTH, a CUCTEMBI PEKyIIEpallii B HACTOALIEE BPEMs
HE SIBJISIOTCS YKOHOMHYECKH WM TeXHHUYECKH XH3HECIOCOOHBIMH. OCHOBHOM CIIOKHOCTBIO
IPA UCIONb30BAaHUM AIbTEPHATUBHBIX HEJPEBECHBIX BOJIOKOH SIBISETCA HPUCYTCTBHE
JUOKCUAA KpPEMHHsS B OTpabOTAaHHOM IEJUIOJIO3HOM pacTBOpE, YTO MOXKET BBI3BATh
npo0aeMbl B LIMKIAX BapKH LEUIION03bl U XMMUYECKOH pereHepanuy, a TakkKe yXyZIIaeT
JIpeHaXX B Ipolecce MPOU3BOACTBA OyMmaru. OTH pacTBOpbI HE MOTYyT 00pabaThIBaThCS B
TPaAMLUHMOHHBIX CHCTEMaX H3-3a2 BBICOKOIO COJEp:KaHMs HEOPraHM4eCKUX XHMHUYECKHX
BEILECTB U HU3KOM TEIUIOTBOPHOII criocoOHocTH. Heo6XxoauMbl fanpHENIINe UCCIIEI0BAHNS B
atoit oomactu (Blanco et al. 2004).

B memmtono3Ho-OyMakHOW MPOMBINIJICHHOCTH OCHOBHBIM ~HCTOYHHKOM JICHCTBHUS Ha
OKPY’KAIOIIYI0O Cpely SBISETCS MHpolLecc NMPOM3BOACTBA IEUIIONO3Bl. B memom, mporecc
NPOM3BOJCTBA OyMard M KapTOHA COCTOMT M3 TpPEX ATANOB: HPOU3BOJCTBO IIEJUIIOJIO3HI,
nepepaboTKa 1eJUII0I03bl ¥ IPOU3BOJCTBO OyMaru/KapToHa.

Beibpocsr [IXJJI n [IX/IP mnemmono3H0-OyMakHBIMH 3aBOJIAaMH  MOTYT TPOMCXOJIHUThH
CIEIYIOIIMH Iy TAMH:

. OMuccuu B Bo3AyX (MPU CXKHUTaHUM JIMTHUHA W YEPHOTO WIENIOKa Ui BBIPAOOTKH
SHEPTrHUH);

o OMuccuu B BO3AYX IIPU CTOPAHUH JPEBECUHBI T KOPHI JUIS BEIPAOOTKH SHEPTHUH;

o OMuccuu ¢ BOJAOH, Y4YacTBYWOIIEH B mporecce (COBpEMEHHBIE MNPEANPHUSITHS IO

MPOM3BOJICTBY IICIUTIOJIO3EI pab0TalOT, HE TIPOU3BOISI HUKAKUX CTOKOB);

o OMHCCHH B 0CaZOK, 00pa3yIomuiics Mpyu MPOU3BOJICTBE HEIUIIONI03bl, KOTOPBIA MOXKET
OBITh UCTIOJIB30BaH Ha TOJISIX, COKKEH WM 3aXOPOHEH;

o OMmuccun B NPOAYKTHl (=LEUI0a03y, OyMary), KOTOpble BBIXOJSAT Ha PBIHOK Kak
TOBapHas IEHHOCTB.

IIpou3BOJCTBO 1IEJIIOI03E]

Bo Bpems Bapku LEUIIOI03b], BOJIOKHA LEUIIOI03bl OTAEISAIOT OT JIMTHUHA IPEBECHHBI, YTO
Ha3bIBaeTCs mpoleccoM AenurHudukannu. Hanbonee yacto UCIONB3YIOT TBEPAbIE U MATKHE
copTa JIpeBECHUHBI, OJHAKO, IJI1 MPOU3BOACTBA LIEJUIIOJIO3bl MOXKET IPHUMEHSTHCA U IPYroe
ChIpbe, HampuMmep, CKopiyma Kokoca, 6amOyk, mamupyc, cojoma u np. Jns moctmxeHus
pe3yibTata MOXXHO HCIIOJB30BAaTh JIMOO MEXaHWYECKYl0 BapKy IeJUIIONO3bI, JHO0
XUMHUYECKYIO BApKY LEIUTFOJIO3HI.

[Ipy mMexanmdeckoil BapKe ApPEBECHBbIE BOJIOKHA OTIENSAIOT IpPYr OT ApPYyra ¢ IIOMOILBIO
MEXaHMYECKOW HHEpPruu, MpUIOKEHHOW K ocHoBe. Hampumep, OpeBHa NPMKUMAIOT K
BpalawmemMycs TpoOHIEHOMY KaMHIO C OJJHOBPEMEHHBIM HAIyCKOM BOJIbI MJIH JIPEBECHYIO
ey pasacidaioT Ha BOJIOKHA, MPOIyCKass MEXAY AUCKOBBIMU MCEJIbHUIIAMMH. Ecan JUIA
MPEIBAPUTEILHON O0pa0OTKH JPEBECHOM IMIENbl JO0ABISIFOT XWMHUYECKUE BEIIECTBA, TO
mpouecC HOCHUT Ha3BAHUC XHUMHOTCPMOMEXaHHYECCKasd BapKa LEJIIIOJIO3BI. I[JISI BBIpa6OTKI/I
OyMaru BBICOKOTO Ka4eCTBa IIEJUII0JIO3Y HEOOXOAUMO NenurHuduiupoBars uin otoenuts. C
3TOU LEJBIO MUCTIOIB3YIOT JIBA MpoIiecca:

a) Cyip(hUTHBII mporecc

OTo0T mnmponecc ¢ NMpUMECHCHHUEM Bapquoﬁ KHUCJIIOTBI OCHOBAaH Ha HCIIOJB30BAaHHUM BOAHOI'O
JAUOKCH A CCPbL (SOz) ¥ OCHOBAHUAA: KAJIbIUA, HATPUA, MAarHud UJIM aMMOHMA. Ero 3nauenue ¢
rogaMmu yMCHbBIIAJIOCH, MW B HACTOALICC BpPEMA JIMIIb 10% MHpOBOﬁ OCIITHOJIO3bI
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MMPOU3BOAUTCA C NPUMEHCHHUEM 3TOTO METOJA. HpI/IMCHCHI/IC KaJblUsd U MarHus CUHUTaCTCA
YCTapeBIIUM B EBpone, IIOCKOJIbKY, XOTA OTOT MCETOH ACHICBJIC, HO HE BO3MOXHa
pereucpanua BapOYHBIX XUMHYCCKUX BCIIICCTB. HpI/IMCHCHI/IC HaTpuia SIBIISICTCS
JTOMHHHUPYIOIIMM MpolueccoM B EBpome, MOCKONBKY MO3BOJSIET PEreHEepaluio BapO4YHOTO
xuMmuueckoro BeuiectBa. Cynb(UTHBINA mpoiecc TpeOyeT BHICOKOKaYeCTBEHHOTO BOJIOKHA, a
MPOU3BOJUMBIE MPOAYKTH MMEIOT Mallyl0 MPOYHOCTh Ha pacTsbkenue. Hambomee vacto oH
HCIIOJIB3YCTCA JIA MSATKOH APCBCCHUHBI.

0) KpadrtoBblii, nin cyabdaTHbIA IPOLIECC

OTOT mpouecc ¢ NPUMEHEHHWEM BapOYHOro INENOKa SBISETCS MNPeoOsafaloliM B MHUpE
MIPOIIECCOM BapKu LesuTr01o3bl (80% MHUPOBOro MpOM3BOJCTBA LEUII0I03bI). OH NPUMEHUM
KO BCEM BHJaM JPEBECHHBI/BOJIOKOH M [JaeT LEJUII0I03y C OOJBIIONH NpPOYHOCTHIO Ha
pacTsbkenne. B kpadr-mporecce HCMONB3YIOT HATPUH-COAEPIKANUN BapOYHBIH IICIIOK,
cocrosmmi u3 cynbpuna Harpus (Na,S) u rugpoxcuna Hatpust (NaOH) B 10% pactBope. He
BCTYNHBIIME B PEAKUMIO XHMHUYECKHE BELIECTBA (=4YEpHBIA LIEJIIOK) PETEHEPUPYIOT C
oOpazoBaHHeM O€JI0T0 MIENIOKa [T UCTIONB30BaHMsI Ha TIEPBOM 3Tare BapKH IEIUTIOI03bI.

OtbOenuBanue

Z[J'IH Yaajl€HuA 0OBETA, CBA3AHHOTO C IPUCYTCTBUEM OCTATOYHOI'O JIMT'HHWHA, HCJUIIOJIO3Y
OTOCIUBAIOT B TPHU-TIATH 3TAIIOB MMPHU YCPCAOBAHNHN KUCIIOTHBIX W MICJIOYHBIX YCJ'IOBI/II\/'I.

HaunGosee yacTo MpuMeHSIEMBIMH XHUMUYECKUMH BEIIECTBAMU SIBIISIIOTCS XJIOP, THITIOXJIOPUT,
JTUOKCHJT XJIOpa, KUCJIOPOJ, 030H H MEPOKCH/I. BriocneicTBUM B KauecTBE OTOCIMBATEINSI cTala
KOMMEpPYECKHA JOCTyIHA TepyKcycHas kucioTa. C pocToM 3aMelieHHs AWOKCHAA XJiopa
CHUXAeTCsl 00pa30oBaHNE XJIOPUPOBAHHBIX apOMATHYECKUX BEIIECTB W YMEHBINACTCS BBIXOJ]
NXAJ/TIXD. [pu oTOSTMBAHIK HCITOJIB3YIOT YETHIPE OCHOBHBIX METO/IA!

1. Ombenusanue s1emenmapuoiv xaopom. llpu 5TOM 11 OCBETJIICHUS LEJUTIONO3BI
ucnionbdyercs xyop (Cly) m rumoxmopur. llpm peakumum s1eMEHTapHOrO Xjopa u
TUIOXJIOpUTA C JIMTHUHOM 00pa3yloTCs XJIOPUPOBAaHHBIE COEAMHEHHUs, BKIIIOYas
OXATIXAD. B 2000 rogy Ha MHPOBOM PBIHKE OKOJO 25% OTOENEHHOHN HEIUTIOIO3bI
COCTaBHJIA LEJIII0JI03a, OTOEIEHHAs XJIOPOM M FHIIOXJIOPUTOM.

2. Ombenuganue 0Oe3 snemenmapHozo xnopa. OtOenuBaHue 0e€3 3JIEMEHTAPHOTO XJIOpa
IPOBOJST B OIPECIICHHOM IOCIEeN0BATEIbHOCTH, KaK MPAaBHJIO, C HCIHOIb30BAaHHEM B
Ka4yecTBE TJIABHOTO OTOENHMBAIOMIET0 cpeacTBa auokcuaa xiopa (ClO,). DnemeHTapHBIN
xymop (razoobpasubiii xmop, Cl,, a Takke THUMOXJIOpPHUT) Ooyiee HE HCIOIB3YIOT.
[IpuMeHeHne 3TOro crocoda MpPUBOIUT K cHWkeHHto ypoBHed [TXIJI/TIXAD. B 2000
rofy Ha MHUPOBOM pbIHKE 67% cocTaBisiga LEJUIIOI03a, MOIY4YEHHAs THUM METOJO0M
0oTOeTMBaHUS.

3. Ilonnocmoio Gecxnoprnoe omobenusanue (II60). He mnpUMEHSIOTCS XJIOPHUPOBAHHBIC
orbenuBareny Jyisi OTOSTMBAHMS IEJUTIOI03bl; BMECTO 3TOT0 UCTONBL3YIOT Kuciopoxa (O,),
nepokcny (H20,) nnm nepykcycHyro KucioTy. B cTokax xJiop npakTU4ecKd OTCYTCTBYET.
B 2000 romy c mnpuMeHEHHEM OJTOTO METOAAa MPOW3BOAMIOCH 7% IIEITUTFOIO3HI,
MOCTYTIABIIEW Ha MUPOBOU PBIHOK.

4. Ombenusanue opesecroti maccevl. OTOETMBAHNE JPEBECHONH MacChl B KOPHE OTIMYACTCS
OT XMMHYECKOTO OTOETMBAHNUS, TOCKOJIBKY B €0 OCHOBE JIeKaT JUTHUH-cOeperaromue, a
HE JINTHUH-YAAJSIOImUe MeToIbl. D(P(eKT HenocTosHEH, H CO BpeMEHEeM OyMara yKelTeeT.
JlurauH-cOepexeHne ocyIecTBisieTcs B 1-2 cTaauu ¢ NpUMEHEHHEM IUTHOHWTA HATpHUs
(Na,S,03), mepokcuna (H,O,) nnm ux coderanus.
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B npowmbinuieHHOM OTOENMBaHUM IEJUTIONO03bI UMEIOTCS CIydal HMCIIOJIb30BaHHUS COYETaHHWN
BBIIIICO3HAYEHHBIX MPOLIECCOB 0TOenuBanus. Hanpumep, mpou3BoauTeN HEIUTION03b! B Ynin
UCTIONB3YIOT HEOOJbIINEe KoimyecTBa TazooOpaszHoro xiopa (Cl,, cBoOomHBIA XJOp) Ha
MIEPBOM 3Tarie OTOEIMBAHUS TI0 OTHOCTHIO 0E3XJIOPHOMY TPOLIECCY TIPU MAJIOM COJICPKaHUH
JUTHMHA TIOCe Ipolecca Bapku. B sToMm mpomecce Manble KpaTHble kommuectBa Clp
npuMeHsfoTcss Ha miepBoil cramum otoenmmBanus (<0.1 % Cly). Takoil Bux oTpakeH B
PyxoBoactse kak knacc 3 (cM. Tabmuiy 57 u Tabnuiy 58) (CORMA 2004).

[IpousBoacTBo Oymaru

Bosnokuucras 6ymara-ocHoBa. PabGorta Bcex OymaronenaTenbHBIX U KapTOHOJENATEIbHBIX
MAaIlliH OCHOBaHA Ha OJJHOM M TOM e 0a30BOM mporiecce, B KoTopoM 99% BOIHBIN pacTBOp
BOJIOKOH M XUMHYECKHX BEUICCTB MEXaHUYECKH 00E3BOKHMBAIOT C TIOMOIIBIO TIpecca, a 3aTeM
[POKATHIBAIOT YEPE3 sl BAJIOB pH Temmeparype Hemuorum 6osiee 100°C. Hakonern, Gymary
Pa3TIKUBAIOT C TTOMOIIBIO TOPSYHX AP BAJMKOB (KAJIAHAPOB MM MATKHX KaJaHAPOB) U B
KOHIIE ITporiecca Oymary HaMaTbIBaIOT B PYJIOH.

IlepepaboTka MakyjaaTypbl. Bapka 1emir0io3sl U3 BTOPHYHOTO BOJIOKHA MPEACTABIISET
co00# JOBONIBHO MPOCTOM MPOIECC, B KOTOPOM HCHOIB3YIOTCS XUMHYECKHE COCTUHCHWS,
MPUMEHSIONINECS] TP Bapke Meuroio3el, Hampumep, NaOH. Ilporeccsl perupkyisimm
BOJIOKHA — 3TO JHOO0 MPOLECCHl ¢ UCKIIYUTEIHLHO MEXaHUYECKOW OYMCTKOM, Hampumep, 0e3
obOeclBeunBaHUsA, JIMOO TIPOMECCH C MEXaHMYECKOW OYHMCTKOW W 0OECIBEUYHBAHHEM.
Makynatypy pacTBOpSIOT B Topsiueld Bojae B pa3OuBarese IEJUTIONO3bI, OTICNSIOT OT
HEBOJIOKHUCTHBIX MPUMECEN U MOCIEI0BATENbHO OUYMINAIOT 10 MOJYy4YEeHHs LEeJTI0n03bl. s
HEKOTOPBIX IIeJield, Hampumep, [HJIs TIONy4YeHHs YepTeXKHOH OyMard, IeJIioNo3y
o0ecIBeUNBAIOT JIJIsl MPUAAHUS el OETU3HbBI U YHCTOTHI.

CucteMbl pereHepalnuy XUMHYSCKUX BEIISCTB

Kpadr-nporiecc xumudeckod pereHepanuu ¢ 1884 roma 3HAYMTENHHBIX W3MEHEHHH HE
npereprnesi.  OCTaToO4YHbIA  YEpHBIA  IIEJIOK  KOHLUEHTPUPYIOT  BBIIAPUBAHHEM [0
KOHLUEHTPUPOBAHHOTO YEPHOIO IMIEJIOKA, KOTOPBI CropaeT B PpEreHepalOHHOM KOTJe
(KoTne-yTUIM3aTope) C MONyYeHHEM DHEPrHH, 4 XMMHUYECKHE BEIIeCTBa, y4aCTBOBAaBIIME B
mpoLecce, yJAISIOTCS U3 CMECH B KUAKOM Bue. JJIsi MOKPBITHS SHEpro3arpaT MpeanpusTus
pereHepanroHHbIe KOTIbI MOTYT OBITh JOIMOJIHEHBI KOTJIaMH, pab0Ta0IKMMU Ha UCKOTTAeMOM
TOIUIMBE WJIM OTXOJIaX JPEBECHHBI (APOOIEHOM JAPEBECHOM TOILUIMBE). DMUCCUU MOAOOHBIX
koTiioB MoryT cogepxath [IXJIJI u IIX]]®. Kak Bunno u3 Tabnumsr 56, He umeercs hakTopa
smuccun st BeIOpocoB [IXJIJI/ITX/I® B ocTaTok, MOCKOIBKY 30J1a W3 KOTJIOB YEPHOTO
LIEJIOKA PELUPKYJIUPYETCS B IPOU3BOICTBEHHOM IIPOLIECCE.

Jna ueneit PykoBoacTBa MBI NpuAEpKUBaeMCsl OOMICTIPUHATOrO MOAXO0Ja W MPUBOAUM
JMaHHbIE 7S [EJUTIONIO3bl B TOHHAX MpH Bo3aymHOW cymke (Air Dry tons, ADt), uro
COOTBETCTBYET OJIHOW TOHHe meumono3sl 90% cyxoctu m 900 Kr cOBEpIIEHHO CYXOW
nesronossl. J{ng OGymarm ocHOBOM sBisiercs oOpaboTaHHas Oymara IpH CYXOCTH, Kak
npasuiio, 94-96%.

HoBrble naHHBIE TIO HEOPEBECHBIM BOJIOKHAM MOJy4YeHbl W3 Kutas, HO mpencTaBieHHAs
WHpOpPMAIUS HEJAOCTaTOYHA JJISl TOrO, 4TOOBI KOHBEPTHPOBATh W3MEPEHHBIE B CTOYHBIX
BOJIaX KOHIIEHTpalMu B (akTopbl dMuccuu Ha ocHoBe ADt. Takum o0Opa3om BHIOpPOCH B
CTOYHBIC BOJIbI HEOOXOIUMO OILICHMBATh HAa OCHOBE M3MEPCHHBIX KOHIICHTpAalIWd u 00beMa
CTOYHBIX BOJI, CITyIIEHHBIX B OKPYXXaIOIIyI0 cpery. DakTopbl SMUCCUH TaKKe HE MOTYT OBITh
MpeJICTaBJICHBI CTOJb XKe TOJAPOOHO, YTO U JJisl oTOeNnBaHus ApeBecuHbl (Zheng et al. 2001).

Jid  1emiono3H0-0yMaXHOW MPOMBIIIJICHHOCTH CIeAYeT BhIOMPAaTh (PakTOphl SMHUCCHH B
cooTBeTcTBHEM ¢ Tabmumamu 56 u 58.
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Tabmuma 56: @akTopbl SMUCCUU IS TEIUTFOJIO3HO-0yMaKHOM MTPOMBIIIITICHHOCTH: KOTIIBI

(xyOBI)
Knaccudukanus DakTop SMHUCCHH
Boznyx OcTaTok
MKr TO/ADt MKT TO/T 3051861
1. Kotnsl Ha uepHOM 0,07 HII
IIEJI0Ke
2. Kortiel, cxxuraroniyve Ui v 0,2 50
o6uomaccy/kopy

['omoBBIe BBHIOPOCHI CO CTOYHBIMH BOJAMH M WJIAMH, OOpa3yIOMIMMHUCS TPH IIEIUTIOJIO3HO-
OyMa)KHOM TIPOM3BOJACTBE (=OCTAaTKM) MOXKHO PAaCCUMTaTh YMHOKEHHEM KOHIICHTPAIlMH B
ctoke (B nr TO/n) mnum KoHueHTpauuu B wie (B MKT TO/T cyxoro BellecTBa) Ha roJIOBOM
cOpoc unu o0beM HapaOOTKH, COOTBETCTBEHHO. J[nsi oOjerdeHus ONEHKHM BHIOPOCOB B
NPUBEICHHBIX TaONMIAX HapALy C XapaKTEepHbIMU KOHLIEHTpPAILMSIMU B CTOKaX M TBEPIbIX
OCTaTKax JlaHbl XapaKTepHble BeIMYMHbI B MKI TO/ADt — OHH MOT'YT MCIOJIB30BATHCS, €CIIU
HEW3BECTHHI 3HAYeHWs Juisi MaccoBoro mnoroka. Konmenrpamuu [IXJ/TIXID s
pasNUYHBIX KJIaccoB ImpeicTaBieHbl B Tabmuue 57. Jast 3Tux (GaxTopoB >SMHCCUU
MIPUMEHHUTENBHO K pabOTaloIMM Ha JAPEBECHOM BOJOKHE 3aBOJIaM IPEAIoJaraeTcs, 4ro Bce
NPEANPUATHS OCHAIIEHBl CUCTEMaMU OYMCTKH, MPOM3BOSAIIMMH MJI M CTOKH, C HEOOIbLINM
KOJINYECTBOM TBEPJOTr0 B3BEUICHHOro MaTepuana. B ciaydae mpeamnpustuii, paboTarommx Ha
HE/IPEeBECHOM BOJIOKHE, KOHLIEHTPAIIUU OTHOCATCS K CTOKAaM JI0 OYHUCTKH.

Tabnuna 57: @akTopbl SMUCCUU JIJISl CTOKOB U HIIOB B IIEJUTFOJIO3HO-0yMasKHOM
HPOMBIIITIEHHOCTH

@akTOpBI YMUCCUU

Bona

OcTaToK = Ui

Knaccudukanus

Mmkr TO/ADt

ar TO/n

Mkr TO/ADt

MKT TD/T B nie

1. Kpadt-mpornecc,
ra3zoo0pasusbiii Cl,,
HEJIPeBECHOE BOJIOKHO,
obpaborannoe [IXD

HO

300

HO

HO

2. Kpadt-mpouecc, crapas
texaonorus (Cly)

4,5

70

4,5

100

3. CMelragHas TEXHOJOTHS
(ITBO, vO Cl, wacTmuHO
Ha MEPBOM 3Tare)

1,0

15

1,5

30

4. Cynbpurnas Oymara,
cTapas TEXHOJIOTHS
(cBOOOTHEIIH XTTOD)

5. Kpadr-mporecc,
COBpEeMEHHast
texaonorus (Cl0O;)

0,06

0,2

10
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6. CynbpurtHas Oymara,
HoBas TexHoJorus (ClO,,
[1BO)

7. lenmono3a HO
TEPMOMEXAHUYECKOU
BapKu

HO HO HO

8. PemnupkynupoBaHHas
Oymara 13 3arpsi3HeHHOH
MaKyJnaTypsr*

30

9. PeuupkynupoBaHHas HO
Oymara 13 COBpeMEHHOI
Oymaru

HO HO HO

* CTOYHBIE BOJbI U3 CUCTCMBI OGGCHBGIII/IBEIHI/IH

Tabnuma 58: @akTOpbl SMUCCHHU IS LEIUTIOI03HO-0YMaXkHOW TIPO Ty KITHH

Knaccudukanms

®daxTopsl SMUccHH — MKT TD/T IpoayKTa

1. Kpadr-nemnonosa u3 HeJpeBECHOTO

BOJIOKHA, TIOTEHIMAILHO 00paboTaHHOTO 30
[IX®, orbennBanne ra3000pa3HbIM XJIOPOM

2. Kpadt-uenmonosza u 6ymara u3 8
HNEPBUYHOrO BOJIOKHA, OTOETMBaHNE
CBOOO/HBIM XJIOPOM

3. Cwmemrannas Texnonorus (ITbO, vo Cl, 3
YaCTMYHO Ha TIEPBOM 3Tarle)

4. CynbdurHas Oymara, crapasi TEXHOJIOTHS 1
(cBOOOAHBIH XJIOD)

5. Kpadr-6ymara, noBas texnomnorus (ClO,, 0,5
I16O), nebenenas 6ymara

6. CynbdurtHas Oymara, HOBast TEXHOJIOTHSI 0,1
(ClO,, ITBO)

7. Uennrono3a TepMOMEXAaHUUECKON BapKU 1

8. PemupkynupoBaHHas Oymara u3 10
3arpsiI3HEHHON MaKyJIaTyphl

9. PemmpkynupoBanHas Oymara u3 3

COBpPEMEHHOI Oymaru

6.7.1.1 Ilocmynnenue 8 6030yx

OcHOBHBIE BBIOPOCHI B BO3AYyX MPEINPUSATHIA MO MPOM3BOJACTBY IIEJUIIOJIO3bI M Oymaru
MPOUCXOAAT B PE3YJIBTATE INPOU3BOACTBA DHEPIUH, & HE HEMOCPEICTBEHHO B pE3yJbTaTe

CaMOI'0 IMpOU3BOACTBEHHOI'O IIpoLEcca.

[ennrono3Ho-OyMaXkHbIe 3aBOJBI CXKMIalOT JUTHUH (0Opasyroluiics B Ipolecce BapKu
LEJUTI0NIO3bl) JUIs  BBIPAOOTKM HHEPTUH, HUCIHOIb3YyeMOWH HEMOCPEICTBEHHO Ha CaMuX
npennpusatusax. Kpome Toro, B KOTJIax MOTYT CKHUIaTbCs OTXOABI, ApEeBECHas ILera, Kopa U

Degpany 2005 2.
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np. Kak pams npeanpusTHii 10 TPOU3BOACTBY CYJIb(GUTHON IIEJUTIONIO3BI, TaK W JUIS
MPENNPUSITHHA, TPOU3BOAIIMX KpadT-IeJUTI0NI03y, cpeanne 00beMbl cocTarisiroT 6000-9000
M/T IEJUTIONIO3bI, a KOHIeHTparuu okono 0,41 Hr M-TO/™’ (mmamazon 0,036-1,4 vr M-
T3/M3) (CEPA-FPAC, 1999). IloBeimeHHBIE 3HAYCHUS 3MUCCHI OCHOBAHBI Ha M3MEPEHUSX,
MPOBEJCHHBIX B NPUOpEKHBIX paiioHax bpurtanckoit KomymOuum, roe Ha IeNIIIONO3HBIE
3aBOJIBI TIOCTYIIACT MIPOMUTAHHAS COJIBIO IpeBecHHa. UTO KacaeTcs KOTIOB Ha YSPHOM IIIETIOKE
MPEeNNPUITUHA M0 MOJYYEeHHUIO UEJUIION03bl M3 HEJPEBECHBIX BOJIOKOH, TO HMH(popmanuu o
koHueHTparusax [IXJJI/IIXAD ne Obuto Haiigeno. Takum oOpa3om, B HACTOsIEE BpeMs
MpEeNIoNaraeTcs, 4YTo MPUMEHUMBI T€ K€ (aKTOphl IMHCCHU, YTO M JJIs TPEATNPHUSATHH,
paboTaronmmx Ha ApeBeCHOM chipbe. OHAKO, CleAyeT OTMETUTh, YTO 3aBOJbI, padoTaroe
Ha HEJPEBECHOM BOJIOKHE, HE UMEIOT PEKYIEPAIlMOHHBIX KOTJIOB.

Kotnbl, paboraromue Ha Kpa@T-LEUIOJIO03HOM MIEJIOKE, HCIOJIB3YIOTCS B IEJUIIOJIO3HO-
OyMaXHOW TPOMBIIIEHHOCTH IS COKUTaHHsl KOHIEHTPUPOBAHHOTO YEPHOTO IIEJIOKa.
BonbmMHCTBO M3 HUX OCHAIEHO MPOCTHIMH yCTPOWCTBAMU JIJISl OUMCTKU Ta30B, HAMPHUMED,
LIUKIOHAMH, MOKpBIMH CKpyOOepamMHu WM 3JeKTpocTaTHYeCKMMHU ocamurensMu. CpenHue
KOHIIEHTpAIMHK B Tpy6e coctaBmsitor ot 0,004 10 0,008 ur M-TD/m> (CEPA-FPAC, 1999). B
PykoBonctBe ucnonb3yercs ¢akrop amuccun, paccuntaHHblii NCASI u mpuMmeHsieMblil B
JIoKyMeHTe AreHTcTBa 1o oxpaHe okpyxaromeir cpensl CIIIA (US-EPA Reassessment) —
0,007 mxr T3/t uepnoro menoka (US-EPA, 2000, Tom 2, 5-26).

ITo coobmenusm US-EPA (1998), smuccuu INEIUIIONO3HBIX 3aBOJIOB, COKHTAIOMIAX W H
JPEBECHBIC OTXOAbl B JPOBSHBIX KOTJIAax (MEXaHMYeCKas TOMKa C BJIEKTPOCTATUYECKUM
ocamuteneM), coctraBuian ot 00,0004 mo 0,118 mxr M-TO/T wna WO JPEBECHUHBI,
COOTBETCTBEHHO. Y CTAHOBOYHBIN (DAKTOP AIMUCCHH AJIS EJUTFOJIO3HBIX 3aBOJIOB, CXKUTAIOIUX
WI WM JIPEeBECHBbIC OTXObI, ycTaHoBieH paBHbIM 0,06 Mkr TO/T cbipba (T.e. WiIa WIH
JPEBECHBIX OTXOJIOB). Pazmuumii JUisi pa3HbIX TEXHOJIOTUW (HAmpuMep, TPH Pa3inyusiX B
YCTPOUCTBAX ISl OYUCTKU JHIMOBBIX Ta30B) HE UMEETCS.

B Kanazne Ha pacnoyiokeHHbIX B MPUOPEXKHON 30HE 3aBOAAX MO MPOU3BOJCTBY LIEJUIIOIO3bI
JIEUCTBYIOT KOTJIbI Ha OTXOJAaX JPEBECHHBI, MPOMUTAHHBIX COJbI0. THUMHWYHBIM KOTJIOBBIN
arperar COCTOUT M3 KaMmepbl CrOpaHMs, IapoHarpeBarelell, reHepHpYIOIIEro yCTPOUCTBa,
HKOHOMal3epa, BO3AyXOHArpeBarTess, MYJbTHIMKIOHOB, 3JEKTPOCTATHYECKHX OCaauTeIeh
WA MOKPBIX CKpy0OepoB, n TpyObl. TormBo u3 apeBecHbIXx oTxomoB umeer 0,06% - 2,2%
NaCl u 49%-66% Braru. dMuccun u3 Tpy6s! Bapsupyior ot 0,01 5r TO/M° 10 2,8 Hr TA/M
(mpu 11% O3) (Duo and Leclerc 2004). McnbiTanus, mpoBOIMMbIe Ha KOTJIE TSI APEBECHBIX
OTXOJIOB C TICEBJO0KIKEHHOM CJIOEM, JTaiu cpeanue nokazatenu smuccuid TIXJJI/TIXID B
0,295 ur TO/Hm® (mpu 11% O,). Ilpu comyTcTByIOmEM CKHTaHUU 5% TOIUIMBA HAa OCHOBE
aBTOMOOWMIILHEIX TOKpPHITIEK (comepkamero 1,6% cepbl) 3MHUCCHUU OBLIM CHWKEHBI [0
cpennero yposus 0,119 vr TO/Hm’ (npu 11% Oy). Mcnionb3yemas B UCTIBITAHUSIX TOTUTUBO U3
OTXOJIOB JPEBECHHBI MMeII0 cozaepkanue xjopa 0,072-0,585% (Duo et al. 2002, Duo et al.
2003).

3aBoJibI TIO TIPOU3BOACTBY KpadT-IIE/UTION03bI OCHAINICHBI IMeYaMHu JUisi 00XKHUra HW3BECTH,
MPUMEHSICMBIMH JIJIs1 00XHUTa KapOOHAaTa KajbIl¥sl, 00pa3yonierocs: B mpoIrecce MmoBTOPHOTO
HolIeNauuBanys. PoranuonHas mneds padoraer mpu Temmeparypax or 800°C B Hauane
peakuuu Kanpiuauposanus 10 1000-1100°C B ee konue. IToTok rasa B meum s oOxura
M3BeCTH cocTapisier okono 1000 Huv’/t remmonosst. ClieyeT IpuMeHsTh (GaKTopbl SMUCCHH
IS TIeUer 1t o0kura u3BecTH, cMm. Pasnen 6.4.2.

Y cTaHOBOYHBIH (haKTOp SMUCCHH JTsSl CKUTAHUS JIPEBECHHBI HA IEJUTIOJIO3HBIX 3aBOIaX OyIeT
TaKMM JK€, KaK W JJIA CXKUraHus apeBecuHbl, cM. Pazmen 6.3. CORMA (2004) coobmuio o
¢dakropax smuccuu ot 0,16 1o 0,4 mxr TO/T 3arpy3ku KOTJIOB, paboTaromuXx Ha Kope (Kiace
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2); COOTBETCTBEHHO B HacTosimeM PyKkoBOICTBEe mpeanaracTcs yCTaHOBOYHBIN (akTop
smuccun 0,2 Mxr TO/T 3arpyskaemMoro marepuana.

6.7.1.2 I[locmynnenue 8 600y

Llemt0103H0-0yMaXkHast IPOMBIIIJICHHOCTD SIBJIICTCS OJHUM U3 KPYIHEHIINX MoTpeOuTeneit
BOJBL. [IpenpuaTus Mo MpOM3BOACTBY LIEJUTIONIO03bI, UCTIONB3YIOMNE CYIb(GUTHBIN MpoIecc,
cOpacblBaloT  OOJbIIE CTOKOB, Ye€M MPEINPHATHA IO IPOU3BOACTBY  LEJUIIOJIO3HL,
npuMeHstomue kpadt-nporecc. CoBpeMeHHOE 0TOeNUBaroIIee MpeAnpusITie copacbiBaeT 15-
20 M’ BOJIbI HA TOHHY BO3/IYIIHO-CYXOif 1emmono3bl (15-20 M*/TADY).

B 1988 rony B CLIA THNWYHBINA LEIUTI0I03HO-0yMaXHBIH 3aB0oj ncnoiab3osan 16000-17000
TaJUJIOHOB BOJIbl HAa TOHHY MPOU3BOJUMON LEI0I03bl (60-64 M’ BOAB Ha TOHHY
LIEJUTIONI0361); B cTpaHax EBpomeiickoro Coro3a motpednerne Boabl cocrapiser 15-100 M/T.
Bogomnotpebienue MoxkeT ObITh CHHKEHO YBEIMUYEHHUEM PEUUPKYJIALMU BOABI B IpaHUIAX
npeanpusTHs. OGBIYHO CTOKH cocTaBisioT 20-40 M° Ha TOHHY LemTIONo3sl. B PykoBoncTse
Oy /IeT HCIIONB30BATHCS BEMMUiHA B 30 M° BOJIbI HA TOHHY IPOM3BEICHHOMN IIEIUTIONO3BL.

KonuenTpanmu B crokax BappupytoT ot 3 nr T3/n no 210 nr TO/n ¢ menuanoit B 73 nr TO/n
(US-EPA, 1998a). YcTaHOBOUHBIH (aKTOP SMUCCHH JIJISl OTOCIICHHOM KpadT-IIeIUTI0N036I TIPH
MPUMEHEHUHU CTapbIX MPOIEccCOB oTOenmBaHus coctaBiser 4,5 Mkr TO/T memmonosbl. Kak
aIbTCPHATUBHBIA BapWaHT, JUIA pacdeTa TOAOBOTO TOCTYIUICHHUS MOXKHO HCITOIB30BaTh
3HaYeHWe KOHIICHTpAIlMM B CTOKaX, MEPEMHOXHMB €ro Ha OOl o0BeM TOoA0BOTO cOpoca
CTOKOB.

3amena Cl, ma ClO, mpu mepBod cTamuu OTOETMBAHUS PE3KO COKpamiaeT oOpa3oBaHHE
2,3,7,8-Cl,JJ1 u 2,3,7,8-Cl4J1® (amxe mpenena ooHapyxkenus 0,3-0,9 nr/mn).

Hannble, nonyueHHsle n onyOnukoBanHble NCASI (Hamuonanpubiii CoBeT (11€JITHOI03HO-
OyMa)KHOW TPOMBINUIEHHOCTH) MO YyIyd4IIeHHI0 Bo3ayxa u mapa) (1998) B CHIA mo 20
JUHUSAM  OTOeNMBaHUs Ha 14 aMepuKaHCKUX KpadT-IEIUTION03HBIX — MPEANPUITHSIX,
MOJTHOCTHIO 3aMEHUBIIIMX XJIOp Ha JAMOKCHJ XJIOpa, BKIto4aroT 119 map nanueix aus 2,3,7,8-
CLad un 2,3,7,8-ClyJI® B cTOKax INEJUTFOJIO3HBIX 3aBOJIOB. Pe3ynbTaThl MOKa3BIBAIOT, YTO
2,3,7,8-Cl,JIJ1 He ObIT OOHApYy)KEH HH B OJHOW TPOOEC B KOHIEHTPALUAX BBIIIC
pexomeHnoBaHHON KoHIEeHTpauuu B 10 nr/n. 2,3,7,8-ClyJI® Ob1 0OHapyskeH B ABYyX Mpobax
Ha KHCJIOTHOW CTaJlMM B JWAIla30HE KOHICHTpauui 15-18 mr/m, a Ha menodHol cTaguul B
Jmana3zoHe KoHueHTpanuii 11-18 nr/i.

YCTaHOBOYHBIN (haKTOp DMHUCCHH JUISI BBIOPOCOB COBPEMEHHBIX IIEJUTIONO3HBIX 3aBOJIOB,
MPUMEHSIOINX JUOKCHU XJIOpaT P KOHCEPBATHBHOM TOJX0JIe Oy/IeT yCTAaHOBIIEH PaBHBIM
60 Hr TO/T 0TOCIIEHHON HEILTIONO3bl. JTOT (HAaKTOpP IMHUCCUU OyAeT MPUMEHEH TOJILKO TpHU
HaJTMIMH TIPSMOTO cOpoca CTOKOB B OKPYKaromIyro cpeay. Eciam mpoucxoaut HapaOoTKa wia,
JIMOKCUHBI OYJyT 3a/Iep>KMBAaTbCd B HEM W CTOKH, BBIXOJSIIME M3 YCTAHOBKH MO OYHCTKE
CTOKOB, OyIyT cofiepKaTh HecyniecTBeHHbIe KoHteHTparuu [IXII/TIX]1D.

Crnemmduyecknii ciydail MOBBIIMICHHBIX KOHIIEHTPAIM OBUT 3apeTrHCTPHPOBAH B CTOKax
LEJUTIONIO3HBIX 3aBOJIOB, PACIOJIOXKEHHBIX B MpHOpeXHbIX paiioHax bpuranckoir KomymOuw,
Kanama. 3pecs cosgamuck ocoOble  IIPOM3BOJACTBEHHBIE YCIIOBHSA, KOIJa CHKUTajach
3acoJieHHas ApoOIieHas IPEeBECHHA, a yIaJIEeHUE 30J1bl IPOUCXOAWIO HA OUYMCTHON cTaHuuu. O
BCSAKOM IOAOOHOM cilydyae clieflyeT cooOuars. B HacTosImiee BpeMsl yCTaHOBOYHBIN (akTop
SMUCCHH VISl TUX LEIUIIOIO03HBIX 3aBOJIOB HE YCTAHOBJIEH.

[Tpon3BOACTBO IEIUTIONO3BI W3 O00Pa0OTAaHHOW MEHTAXJIOP(PEHOIOM IPEBECHHBI MOMKET
MPUBECTH K POCTY KOHUEHTPAUUil B CTOKAaX, XOTS OMyOJWKOBAHHBIX JAHHBIX JUIS 3TOrO
ciyuast He umeercs. O BeakoM ucnoib3oBanuu [1X®D unu nponuranHoii [IXD npeBecuns! B
LEJUII0JIO3HO-0yMaKHOM MPOMBILIUIEHHOCTH CJIEAYET COOOIIaTh.
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I'opasno Gosee BBICOKHE KOHIIGHTPAIMH, Y€M TPH MPOU3BOACTBE JAPEBECHOM IEIITFOJIO3bI Ha
EBPONEHCKUX WM aMEPUKAHCKUX IICJUTFOJIO3HBIX 3aBOJIaX, OTMEUAINCh B OTHONICHHWH
MEJUTIONI03HO-0OYMaXKHBIX  3aBOJIOB KwWrTas, Npou3BOIUBIIMX OTOCIMBAHWE HEJIPEBECHBIX
BoNOKOH (Zheng et al. 2000). Konnenrpaus [IXIJ/TIX/IP B cTouHBIX BOAax 3aBoia MO
MPOW3BOACTBY IeJUTION036I B Kutae, ucmonbsyromero mporenypy ortoemuBanms C-E-H,
coctaBmia 316 nr M-T3/n, coorBercTBenHo 2,3,7,8-Cly A1 — 230 nr/n u 2,3,7,8-Cl 1D — 122
/1.

Ha  memmiono3Ho-OyMakHBIX — MPEIIPUSATHIX (MHTETpUPOBAaHHBIX  KOMILUIEKCAX),
NPUMEHSIOIUX TEPMOMEXAaHUYECKYI0 BapKy, CHUCTEMBbl IMHMPKYJSIHMHA BOABI, OOBIYHO,
JIOBOJIGHO 3aKPBITBIC, ISl MOIACP)KaHUS HEOOXOAMMBIX B TPOIECCE BBICOKHX TEMIIEPaTyp.
BeIie/icTBHE 3TOTO 0GBEMBI CTOKOB Maibl — 5-10 M*/ADt. Hukakux (pakTopoB SMHUCCHH He
ObLIO HaleHO.

6.7.1.3 Illocmynnenue 6 npooykmul

[Iponykusi, BeIMycKaeMas MEJUTIOI03HO-OYMaXHOW TMPOMBIIIIEHHOCTBIO, MOXET OBITh
arpszaeHa  [IXJJI wu IIXJ®. CreneHp 3arpsa3HeHUs 3aBHCUT OT TEXHOJOTHH,
ucronb3oBaBulelics npu  orOenuBaHuM. CooOImAIOCE O  BBICOKMX  KOHIEHTPALUAX
NXOJ/TIX® mnpu NOpUMEHEHWHM METOJOB OTOENMBAHHUS C DIEMEHTAPHBIM XJIOPOM.
Ucnonp30BaHuEe COBPEMEHHBIX TEXHOJIOTMH NPUBOAUT K NOHMKEHHBIM KOHILIEHTPALUsIM B
nponykiuu. 3ameHa Cl, Ha ClO, mpuBena k cHmwkeHHI0 KoHueHtpanui 2,3,7,8-ClyJl/] u
2,3,7,8-Cl,[1® no ypoBHell, Hmwke mnpenena oOHapyxkeHus. OIHAKO, MOJTHOE OTCYTCTBHE
MNXAIIXAD B crokax W MNPOAYKUUH TMPEINPUSTHIA, MPUMEHSIONIMX TEXHOJIOTHIO 0e3
MCTIOIB30BaHMs AJIEMEHTAPHOTO XJIOpA, 3aBHCUT OT Karma-HomepoB M 4ucToThl ClO,. [pu
YBEIMUYEHUH Kamma-HoMepoB U 3arpsizHeHHocTH ClO, (T.e. BBICOKOE COAEp)KaHHUE MPUMECH
3JIEMEHTAPHOTO XJIOpa) BeposTHOCTEL oOpa3zoBanus [IXJIJI/IIX /D ysenuauBaeTcs.

KonrenTpaiiuu B nesuioJ03e MoryT ObITh B auamnazone ot 0,6 Hr TO/kr 1emmtonoss g0 200
Hr TO3/kr or6enennoir uemmono3sl (US-EPA, 1998a, Tabmuma 8-1). Menuannas
KOHIICHTpAIMs, pacCuyMTaHHast 11 ""cTapoi TexHonorun", cocraBmwia 9 Hr TO/Kr oTOEIeHHOM
KpaT-IeIuTIoNI036l. Y CTAaHOBOYHBIHN (akTop smuccuu paBeH 10 Mxr TD/T orGeneHHO# KpadT-
LEJUTIOIO3HI.

[To nanueiM 3 Kurtas otOeneHHas nemnono3a uMena Beicokue kormentpamuu [TX )1/ TTX 1D
(Zheng et al. 1997, Zheng et al. 2000). Zheng et al. (2000) coobuaer o 24,7 ur M-TD/kr
HEJUTION03B! Juis Tiporiecca otoenuBanus C-E-H ¢ OTHOCHTENBHO «THUITUYHBIMY) MOTTEPHOM
xJyiopaoro otoenuBanus (2,3,7,8-Cly/1® = 13,6 wr/kr un 2,3,7,8-Cl I/l = 2,0 Hr/kr, HO
BbIcOkue koHueHntpamuu 1,2,3,7,8-ClsJ1J] = 29,8 ur/kr u Clg/I/1 = 35,8 ur/kr). Zheng et al.
(1997) Tarxke OOHApYXWJIM BBICOKHE KOHIIGHTpPAIlMd B TIATH 00pa3iax oTOeIeHHOM
IIEJUTFOJIO3BI U3 HEAPEBECHBIX BOJIOKOH — OT 33,5 Hr M-TO/kr mo 43,9 ar M-TO/kr. B aTux
oOpa3nax Obun BbicOkMe KoHueHtparuu 2,3,7,8-CL AL, 1,2,3,7,8-CIs A u 1,2,3,4,7,8-
Clg1J1, HO He TPUCYTCTBOBAIO KOJUYECTBEHHO onpeaenumbix 2,3,7,8-3amemnennbix ClyJId u
Cls /1.

B memronose, Mpou3BeNCHHON MPH TOMOIIM TEPMOMEXaHUYECKON BapKH, KOHIICHTpAIMH
coctaBum okoio 1 Mxr TO/T nemmronossl (de Wit, 1989) u mexmy 0,17 ar M-TO3/kr u 1,65
M-TO/kr (Santl et al. 1994a). ®akTop sMucCCHU U TaKOW EJI0I03bI paBeH 1| Mkr TO/T
EJLTEOJIO3BI.

B HeotbenenHoit cynbdurHON memtroniosde konmneHtpamuu [IXJI/TIXAD Obimun Huke.
dakTop SMHUCCUU TSI HEOTOCNIEHHOW CyNb(UTHOW Neirono3bl coctaBisger 0,1 mxr TO/T
LIEIUTFOIO03BI.
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Jns  penupKyIUpOBaHHOM W3 MakyJdaTyphl IEJUTIONO3bl C  HU3KAM  COZAEp)KaHHEeM
MNXAIIXAD daktop smuccuu coctaBmieTr 3 Mkr TD/T Ha ocHOBe HWH(OpMAIUH,
npenoctasieHHoii B CORMA (2004), a ans penupKyIHpOBaHHON LEILTIONIO3b/0ymMaru us3
MoJBEprmerocss o0padOTKe ChIpbs (HAIpUMeEp, MaKyJaTypbl C BBICOKHM COAEp)KaHHUEM
NXA/TIXAD) dakrop smuccum coctaBun 10 mxr TO/T Ha ocHOBe WHQOpMaNuW,
npeaocraBieHHoi Santl ef al. (1994a, 1994b).

3amena Cl, Ha mepBoii craauu orOenuBanus ClO, pe3ko cokpatur obpasosanue 2,3,7,8-
Cl,ad u 2,3,7,8-Cly1® no 0,1-0,3 nr/r orbesieHHoM 1eITr0I03bl, 4To cootBeTcTByeT 0,1-0,3
MKT/T OTOEIIEHHOH IIEJUTION03bI.

Konnentparun  [IXJJI/TIXI® B orOeneHHoil KpadT-Oymare, MPOU3BEACHHON C
MpUMEHEHWEM CBOOOJHOro xjopa (ra3oo0pa3HOro  Xjopa), M COOTBETCTBYIOIIWE
YCTaHOBOYHBIE (PAKTOPHI IMHCCUHU COCTABISAIOT 5 MK TO/T U1 KOCMETHUYECKUX CaJ(eToK,
XO3AHCTBEHHBIX CYMOK U MpoYeil Oymaru moTpeOUTeNIbCKOro Ha3HaueHus U 2 MKr TO/T mis
¢GWIbTpOBAIFHOW H Ta3eTHOW Oymarm W3 TEpBHYHBIX BOJIOKOH. Ecmm wucmombs3yercs
OoTOCIMBaHUE JIMOKCUIOM XJiopa WM TMOJHOCTBIO OCECXJIOpPHOE OTOeNuBaHUE, TO (aKTop
smuccun coctaBuT 0,5 Mxr TO/T.

Jlnst Gymaru, U3roTOBJICHHOH M3 CYJIb()UTHOM IIEIUTIONIO3BI IO CTAPhIM TEXHOJIOTHUSIM, (akTop
smuccun paBeH 1 Mkr TO/t Oymaru. [IpuMeHeHune HOBOW TEXHOJIOTMH CHHM3HUT (aKTOp
smuccuu 110 0,1 Mxr TO/T.

daxTop a3mMuccuu A HeoTOeneHHol Oymaru coctasiset 0,5 Mxr TO/T.

Bymara, u3rotoBiieHHas W3 MakyJnaTypsl, OyneT uMmers ¢aktop smuccun aubo 10 Mxr TO/T
JUISL MaKyJIaTypbl, HOJTyYE€HHOM M3 LEJUTION03bI, IPOU3BOIUMOM 10 cTapoMy KpadT-Tporeccy,
nu60 3 mxr TO/T ans MakynaTypsl, MOJIYYEHHON W3 MEPBUYHON Oymaru, MpOU3BEeACHHON MO
COBPEMEHHOW TEXHOJIOTUN OTOEIMBAHUS.

6.7.1.4 I[locmynnenue ¢ ocmamku

OCHOBHBIE OCTaTKH, CBSI3aHHBIE C BBIOPOCAMHU JMOKCHUHOB U MOCTYMAIOLINE C LIEJUIIOJI03HO-
OyMaKHBIX MPEINPUATHH, 3TO WIIbI, 00pa3yIoLIMecs MPU OUYUCTKE CTOYHBIX BOJ. Buixox mma
cocraBnsier or 14 go 140 kr ma ToHHy muemmono3sl (US-EPA, 1998a). Ilo manHBIM
EBpornetickoro Coro3a, Ha TOHHY OTOEIeHHON KpadT-1e/uirono3bl npuxoautcs 30-60 kr
OpPraHMYECKUX OTXOJOB U JNOMOJHUTENbHO 40-70 Kr HEOPraHMYeCKUX OTXOJOB HAa TOHHY
HeJUTroNIo3bl. [Ipy mMpom3BOICTBE HEOTOENCHHOW LeNTrono3sl obpasyercs 20-60 kr cyxux
TBEPJBIX OCTATKOB Ha TOHHY IIeJuTioNo3bl. [l pacuera (hakropa sMUCCHM TpeaIonaraercs,
YTO TPU IPOU3BOCTBE OJHON TOHHBI IIEJUTION03bI 00pa3yercs S0 Kr uia (CyXoe BEeIECTBO).

[Mocrymnenne TIXJIJI/TIXI® B Ty wiM WHYIO Cpely 3aBHUCHT OT TOTO, KaKHE€ METOJIbI
MPUMEHSIOT B OTHOLICHUH WIOB. OOBIYHO MpakTHKa yJaJCHHs BKIIOYACT 3aXOPOHEHHE H
CKJIaJIMPOBAaHHE HA CHELHUAJbHOM IIOJIMTOHE, BHECEHHE B IOYBY, PELMPKYJIUPOBAHUE
(KOMIIOCT, MOACTUIIKA JIJIS JKUBOTHBIX ) MJIM CKUTAHUE.

KoHnuenTpanuy B miax LEUIIOJ03HOTO IIPOU3BOACTBA C MPUMEHEHMEM CTApPBIX TEXHOJIOTHi
oTOeNMMBaHus BapbupytoT oT 2 Hr TO/kr cyxoro BemecTBa A0 370 Hr TO/KT cyXoro BeriecTna
¢ meauanoit B 93 ur TI/kr mna. dakrtop SMUCCHM 7S WA B MPOU3BOJICTBE OTOEICHHOM
KpadT-1emtono3sl coctansier 4,5 Mxr TO/T orbGeneHHoit kpadr-memmono3sl. B kauectse
albTepHATUBBI  Juisg  ompeneneHus rogoBoro mnoctymienus [IXJYTIXID  moxHO
MCTIOJIL30BaTh KOHIeHTparuio B wie 100 ar M-TJ/kr uia, IEpEMHOKUB €¢ Ha OOIIyI0 Maccy
nia, yiajasieMoro 3a rof.

KonuenTpanuu B miax, o0Opa3yloIMXcs B CUCTEMaX OYUCTKM CTOYHBIX BOJ MPEANPUSATHH,
MPUMEHSIOIUX OOBIYHYIO JeTUTHUPHUKAIMIO U ASTUTHU(PHUKALNIO KUCIOPOI0M, TPAKTUIECKU
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He paznmuyaimck. Wbl uccnenoanu Ha Hanmaue 2,3,7,8-3amemennbix ClL /1 u ClyJd, a
takoke Bcex 17-tm 2,3,7,8-3amemennsix coemmnennit [IXJJI u [IXJ®. Konuenrparuu
BappupoBa oT 3,8 Hr TO/kr cyxoro BemectBa 10 5,2 Hr TO/Kr cyxoro BemiecTBa IS
o0bryHOM nenmuraudukammu u ot 1,8 Hr TO/Kr cyxoro BemectBa 10 4,5 Hr TO/Kr cyxoro
BeIeCTBA JJIs JeUTrHUPUKaAu ¢ npuMenenuem ctaauii ED unn ED/OD (cM. takxke Paznen
6.9.3).

[Tpu omenke cpennero 3HaueHHs B 4 Hr TO/Kr cyXxoro BeIIeCTBa YCTaHOBOYHBINH (pakTop
SMHCCUH JJIsl WIIOB, 00pa3yIOUIMXCS TPU MPOU3BOJCTBE LIEJUTIONO3bI 10 HOBOW TEXHOJIOTHH,
coctaBuT 0,2 MK TO/T LEITIOI035L.

Ha nmpennpusitun, nepepabateiBatonieM MakynaTypy, Santl u ap. (1994b) oOnapyxunu B uie,
oOpa3zoBaBiieMcst Ipu 00ecIBEeYMBaHUH, KOHIIEHTparuu Mexay 24,9 u 44,37 ur TO/kr. [pu
OYHCTKE CTOKOB 3arps3HeHue B wie cHrkanoch 10 11,01 ur M-TD/kr.

OTxoapl ¢ OCOOEHHO BBICOKUM COJEpKaHUEM OPraHMYecKOro yriepoia oOpa3yrorcs B
Ipolecce PeUUpKyJIALUM LEUII0N03bl U MPU MPOU3BOJICTBE Oymaru (Hampumep, OTXOJbI
OyMmaru, Wi mpu OOECIBEUMBAHUU, OWO-WII). DTH OTXOJbl MOTYT OBITh 3aXOPOHEHBI WJIH
coxokeHsl. B EBpome pacter umMcio KpyHmHBIX YCTaHOBOK, PAacHONIOXEHHBIX B MeCTax
MIPOM3BOJICTBA, JJIs1 BEIPAOOTKH IMapa MU MOIyTHOTO CXKUTaHWUS WJIOB HA SHEProyCTaHOBKaX.
Omuccenn [IXJV/IIXAD pacnonaokeHHOW OTACIBHO YCTAaHOBKH IO CXKHTAaHHUIO, B KOTOPOM
MPUMEHSIIOCH BIyBaHNE aKTHBUPOBAHHOTO YTJIA WIM LIEOJUTa, HEBBICOKH, Nopsinka 0,1 Hr M-
TO/v’. TIpy TONYTHOM CKHTAHHH WIOB C IHE/UTIOIO3HOTO MPOM3BOACTBA HA OOIBIINX,
XOpOIIO OOCITY)KMBAEMBIX JJIEKTPOCTAHIMAX, pPAa0OTAIOIIMX HAa HCKOMAeMOM TOILIMBE,
pe3ynbTatel  coctaBuim MeHee 0,1 Hr M-TO/m’ (BREF, 2000a). Ilockombky mpu
WCTIOJIb30BaHUH JIPYTOT0 TOILTHBA (P QPEeKTa HEe HAOII0IAI0Ch, CIEAYET MPUMEHITh (PaKTOpBI
SMUCCHH ISl COKATaHWsI WIIOB, mpejacTaBlicHHble B Pazmene 6.1.5 wim juis momyTHOTro
CKUTAaHMSI WJIOB Ha AneKTpocTaHuuax — Paznen 6.3.1.

B kaHanckoM WCCIENOBAaHWU 3aCOJIEHHBIX JPEBECHBIX OTXOJOB KOHIEHTPAIMH B 30J1€
coctaBmwy 3,80 mMkr TO/Kr 30761 IpU HOpMAIBHOM pekume u 2,63 Mkr TO/Kr B yCIOBHIX
COITYTCTBYIOIIETO CKUTaHMS aBTOMOOMIIBHBIX MOKpHITeK (Duo ef al. 2003, Duo et al. 2002).

B nactosmem PykoBozacTBe kK KOTiIaM, paboTaromeM Ha JpeBecHHe/Kope, MPUMEHSETCS TOT
Ke (aKTOp SMHUCCHM, YTO W Ui CXKHUraHus npeBecuHsl (cMm. Pazmen 6.3). Ilo nmanHbIM
CORMA (2004) daxTop smuccHn JUIsl KOTIIOB, paboTarmux Ha Kope, coctaBui 48 Mkr TO/T
30J1BL.

Heo0xoanmo ocymecTBIsATh MOHUTOPUHT 32 YIAaJCHUEM 30JIbl, a TOTEHIIUAIBHBIE BEIOPOCHI B
OKPYKaIOIIYI0 CPey AOJDKHBI BKIFOUATHCS (HEKOHTPOJIHPYEMbIE BBHIOPOCHI, PACCHITAHKUE IO
MOYBE) W UCKITFOYATHCS (CBAJIKH).

6.7.2 XumMnueckasi IpOMBIIIIEHHOCTh

Tak HCTOPUYECKH CIIOXKWIOCh, YTO TEpBble HAOMIONEHHS 3arpsA3HEHHs] IUOKCUHAMHU H
¢dbypanaMu OBLIH TIPOBEJCHBI B MPOU3BOJICTBE XJIOPHPOBAHHBIX (DEHOIOB U UX MPOU3BOIHBIX.
B  wactHoctM, ObIO  OOHapyXeHO, YTO  TECTUIMIB, Takue Kak  2,4,5-
TpuxsioppeHoKcnyKkcycHas kucnora (2,4,5-T) m menraxmopdenon (I[IX®D), 3arps3HeHb
X0 wu I[X/®D. Bricokue xonmeHTtpammu [IXJID Takxke ObUTH O0OOHApPYXKEHBI B
nonuxyopupoBanubix oudennnax (I1XBb).

NXAJ0 wu IIXJP moryT o0pa3oBBIBaThCS B Mpolieccax, IJIe ydacTByeT xjop. Huxke
MIEPEYHCIICHBI MTPOIIECCHI, B KOTOPHIX BhIABICHO oOpazoBanue [1X/I/1 u [IX/IP, cnenyronime B
nopsiike yOsiBaHus BepostHocTH oOpazoBanus [IX1JI/TIX1D:

e [Ipou3BOACTBO XJIOPUPOBAHHBIX (PEHOIOB U HX MPOU3BOAHBIX;
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° HpOI/I3BO)ICTBO XJIOPUPOBAHHLBIX ApOMATHUYCCKHUX COGJII/IHCHI/Iﬁ " UX MPOU3BOIHBIX
o HpOI/I?yBOI[CTBO XJIOpUPOBAHHBIX aJ'II/I(baTI/I‘ICCKI/IX COCHHHGHHﬁ;

° HpOI/I3BO)ICTBO XJIOPUPOBAHHBIX KATAJIHU34aTOPOB MW  HCOPraHUYCCKUX XUMHUUYCCKUX
BCIICCTB.

B Hekotopeix mpoueccax oOpazoBanme [IXJUIIXJI® mnpemompeneneHo  camuM
MIPOM3BOJICTBEHHBIM MPOIIECCOM, HANpPHMEpP, HEMOCPEICTBEHHBIM XJOpHpPOBaHUEM (hEeHOJIOB
MIPY OYHMCTKE AUCTHIUIALINEH WK XJ0ppeHaTHONW KOHICHCAIHEH.

[IponsBoacTBO XjOpa W3 COJNEH INEJNOYHBIX METAUIOB WM COJSHOTO pacTBopa C
UCMOJIb30BaHHEM I'paUTHBIX aHO/I0B, KaK MOKA3bIBAIOT UCCIICAOBAHMS, IPUBOIUT K BBICOKMM
YPOBHSIM  3arpsi3HEHUs] OCTaTkoB, mnpeumyniectBeHHo [IXJId, ¢ Oosiee HUBKUMHU
koHuentpamsivu  [IX/1J[. Coolmanoch o 3arps3HeHMH OcCajJka Ha JJIEKTPOAax MOopsaKa
MUKporpaMmoB TO/Kr.

Heobxomumo oTMeTHTh, 4TO yCioBus, crocoOctBytomue obOpazoanuio [IXJJI/TIXID B
MOKPBIX XUMHYECKHX MPOMBIIUIEHHBIX MpOLeccax, OTIUYHBI OT YCIOBHM, CIIOCOOCTBYIOIIUX
obpazosanuro [IXJIJI/TIXJI® B TepMudeckux mporeccax. B XxumMudecknx mponu3BOACTBEHHBIX
mpoleccax, BKIoyaronmx xiop, oopaszosanuto [IXIJ] n [IXD crmocoOcTByeT oaHO WM
HECKOJIbKO M3 HIDKE MEPEUUCIICHHBIX YCIOBHH (moapoOHas MHQpOpMAIUs O MeXaHHU3Max
obpazopanus [TXJ/TIXID - cm. UNEP Chemicals, 2003; NATO/CCMS, 1992b):

e Bricokue temneparypsl (>150°C);
e [llenounsie yciaoBus (0COOCHHO MIPU OUYHCTKE);
e VipTpaduoneToBas paauanys Wid IPYTHe PaJuKaTIbHbIE YCIOBHS 3aITyCKa PEaKIIHu.

B crenyrommx moapaszienax MEpevUCIICHbl MPOIYKTHI, KOTOPBIE, KaKk ObUIO OOHapy>KeHO,
comepkat IIXJ[JI m IIX/®, unu mpollecc UX NPOM3BOJCTBA CBS3aH C 0Opa3oBaHHEM
NXAJ/TIXAP. Crnegyer OTMETUTh, YTO B HEKOTOPBIX CTpaHaX OMYOJMKOBAaHBI CITMCKH
XUMHYECKUX BEMIECTB, KOTOpBIE JOKHBI ObITh wccnemoBanbl Ha I[IXIJI/TIX® mnepen
BBIITYCKOM Ha pbIHOK. [lo/00HbIE CIUCKH BKIIIOYAIOT MHOTHE XWMHUYECKHE BEIECTBA,
KOTOpBIC TOJMO3pHUTEIbHBl B oTHOIIEeHWU coaepxanus [IXJI/ITX/I® B KOHIEHTpanusx,
MPEBBILIAIOIINX OIpeAeTeHHble Tpeaenbl. s OoJbIIMHCTBA 3TUX XUMHUYECKHX BELIECTB
kouneHTparun  [IXJJI/TIX® Hmwke moporoBeix. HekoTopele XWMHUYECKHE BEIIECTBA
SIBJIIIOTCS IPOMEKYTOYHBIMH TIPU MPOU3BOJCTBE APYTUX XUMUYECKUX BEIIECTB; 3arpsi3HEHUE
ATUX MPOMEXKYTOUHBIX MPpoaykToB [IXIJI/TIX® nmubo nepeHoCUTCS Ha KOHEYHBIH MPOAYKT
(Hampumep, B cioydae KpacuTeleil Ha OCHOBE XJIOpaHWIA, CTapblii mporecc), JHubo
oOHapyXHBaeTcs B OCTaTKax mpoiiecca (M B 3TOM CiIydae, B OCHOBHOM, CBSI3aHO C OCTaTKaMHU
Mpolecca OKCUXJIOPUPOBAHNS).

Bo Bcex cimyuasix, Koraa BbISIBJICHBI NPEANPUATHS, NPOU3BOAAIINE XUMUYECKHE BEILECTBA,
MEPEYUCIICHHBIE B HUKECIEAYIOIUX MOopa3aeax, PEKOMEHIYeTCS 1aBaTh XapaKTCPUCTHKY
caMoro IMpolecca, HAaYuHasl C CHIPbEBBIX MAaTEPHAJIOB M MPUMEHIEMbBIX YCIOBUH, OMUCHIBATH
3Tamnbl MPOILIECCOB OUMCTKU U 3aKaHYMBATh KOJIMYECTBAMH U MepepadboTKOi 00pa3yronmxcs B
MpoIleccCe OCTATKOB (HAampuMep, THI TPUMEHSEMOW OYMCTKHM BBIOPOCOB W KOJIWYECTBA
HapabaThIBa€MBbIX OCTaTKOB — KyJla X 3aTeM HampasysitoT). [Ipu cocraBienun peectpa Oyaer
noje3Ha uMHGopmanus 00 OCHOBHBIX BUAAX IOJIb30BaHMUSA M IMOTPEOUTENSAX HPOIYKTOB, a
Takxke Jro0ble uMeromuecs Aanable 00 ypoBusx [IXJJI/IIXID B mpomykTax, ocTaTKax M
BhIOpOCax.

[TockonbKy cTpyKTypa mpolecca U oOpalieHue cO CTOKAMH M OCTaTKaMH OKa3bIBA€T CTOJIb
cymecTBeHHBIN 3¢ dekt Ha obpazoBanue I[TXIJI/TIXD, a Takke Ha xapakTep BHIOPOCOB B
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OKpY’KalOIIyI0 Cpeiy, MPEeACTaBIsIeTCs] HEBO3MOXKHBIM PACCUUTATh YCTAHOBOYHBIE (DAaKTOPHI
SMHCCHUH JIJISl Pa3JIMYHBIX TPOLIECCOB, pacCMaTpUBaeMBbIX B 3ToM Pazznene. B xaxxnom pasnene
OOCYXIAIOTCSl TNPUHLIMIHAIBHO BaKHBIE OTHOCAIIMECS K BOMPOCY XapaKTePUCTUKU
XMMHYECKHUX TIPOU3BOACTBEHHBIX IPOIECCOB M, TJ€ BO3MOXKHO, HPUBOJISATCS JaHHBIE O
KOHIICHTpAIMsIX, 00HApY>KEHHBIX B MPOMyKTax. [IpeaioxeH bl TOAX0/] K OLEHKE BEIOPOCOB
XMUMHYECKON OTpacid — BBISBICHUE MPOM3BOJICTBEHHBIX MOIIHOCTEH UIS TIEPEUMCIICHHBIX
XMMUYECKHX  BEIIECTB, NOJApOOHAs  XapaKTepUCTUKA  HCIOJIb3yEMBIX  IPOIECCOB,
MPUMEHIEMBIX CIIOCOOOB OYHMCTKHM, HapaOOTKa W TepepaboTKa OCTATKOB M IMOOOYHBIX
npoaykToB. Jlagee BaXHO 3HaTh CyJbOy OCTaTKOB (3aXOpOHEHHE, pereHepanus MoOOYHBIX
IPOAYKTOB, CKuUranue u 1p.). Ilockosbky MHOTME W3 3THX XMMHUYECKHUX BEILIECTB MOTYT
UCIOJIb30BaThCs B KAYECTBE COCTAaBHOW YacTU CMECEM, CIeqyeT BhISBIATh COOTBETCTBYIOIIHNE
PeLenTYphl, a TAK)Ke YKa3bIBaTh M0JIb30BaTENeH KaX/10ro Mpoaykra. beiBaer, mpeacraBiseTcs
BO3MOXHBIM JaTh oOmyto oueHky koiuuectBam [IXJUI/TIX/I® B mpomykre, a Takxke
BBISIBUTH MECTa WX TOCTYIUICHHS B OKPYXKAIOIIyI0 cpemy. Takxke OyneT MOJIe3HOH BCsAKas
nHpopManus 00 yJaJeHHMH MarepuaioB, oOpaOOTaHHBIX YKAa3aHHBIMA XUMHYECKUMH
BEIIIECTBAMH.

HekoToprie u3 paccMaTpuBaeMbIX XMMHUYECKHUX BELIECTB MOTYT B CTpaHe HE MPOU3BOIUTHCS,
a UMIOPTUPOBATbCA B BHJE KOHEUHOIO MPOJYKTa (HAIpUMeEp, PEeLEnTypHbIE CMECH) WU
MIPOMEKYTOUHBIX COeNUHEHUH. B npyrux cimy4asx MoryT ObITh UMIIOPTUPOBAHbI MPOIYKTHI,
npomeamue o0pabOTKy OJHUM M3 XHMHUYECKHX BEHIeCTB (HampuMmep, JpeBecHHa,
nporuranHas [1X®). Jlomkaa ObITH MpencTaBiieHa HHpopMays 00 UMIIOpTE, BKITIOYAsi, €CITH
BO3MOXXHO, KOJTMYECTBEHHBIE JaHHBIE, U YKa3aHbl BUABI puMeHeHusl. C Ipyroil CTOPOHBI, B
CTpaHe MOTYT OBIThb PACIOJIOKEHBI NPEANPUATHS, HA KOTOPBIX XHMHUYECKHE BEIIECTBA,
CIHUCOK KOTOPBIX MPEJCTaBICH B HacTosmeM Pasnene, CHHTE3UPYIOTCS UCKIIOYUTEIBHO IS
3kcropTa. B To Bpems kak moreHiuanbHbie BbIOpochkl TIXJIJI/IIX]ID, Bo3HWKArOIIHME IIPH
IIPOM3BOJCTBEHHONW (ha3ze, JOJDKHBI YUUTBIBATbCA B PEECTpe CTPAHBI-IPOM3BOIUTEIL,
BeIOpockl [IXJIJI/TIX/I®D, cBs3aHHblE ¢ MPUMEHEHWEM WM YAAJCHHUEM STHX XUMHUYECKUX
BELIECTB, JOJDKHBI TIOKA3bIBATHCS IPUHUMAIOLIEN CTPAHOM.

IMocTynenue B Bo31yx

BonpImMHCTBO MccIeI0BaHMM, TPOBEIEHHBIX B XUMUYECKON MPOMBINIIEHHOCTH, MOKa3alHu,
yTo moctyruieHue B Bo3ayx I[IX/JI/TIX/® B pe3ynabTare MpOW3BOJICTBA MEPEUUCICHHBIX
MPOIYKTOB HEOOIIBIIIOE.

B uenom, Beiopocer IIXJJI/IIXAD B Bo3ayx OyAyT BBI3BIBATH OECIIOKOMCTBO Ha MECTHOM
ypoBHE. OTO OOBIMHO BOMPOC MPO(ECCHOHATBLHOTO  BO3JCHCTBUS/TUTHEHB  TPY/a,
opraHuszanuy paboyero Mecra M MpeIoCTaBICHUS HaAJIeKalllel 3alUTHON 01K bl pabounm,
MOTEHIMATbHO TOANAJAIOUIMM 0]l BO3JEHCTBHE (B HEKOTOPHIX ClydasX Heo0X0AuMOo
HCIOJIb30BaHUE TIPOTHBOTA3a).

[ToBbiieHHBIE BBIOPOCHI B  BO3IYyX MOTYT OBITh BBI3BAHBI YK€ HCHOJIB3YIOIIMMHUCS
XUMHYECKUMHU BEIIECTBAMU, HO UM TPYJIHO JaTh KOJMYECTBEHHYIO OLEHKY, U MHOTO€ OyzeT
3aBHUCETh OT MECTHBIX ycJIOBUH. JIpyrue BIOPOCH! B BO3AYX MOTYT IPOMCXOIAUThH BCIIEICTBHE
CKUTaHUSI OCTAaTKOB, 00pa3yOIUXCs MPU XUMHUYECKHX MPOU3BOJICTBEHHBIX Mporeccax. Ux,
CKOpee BCero, cieIyeT paccMaTpuBaTh KakK CXKUI'AaHHWE OMACHBIX OTXOAOB B COOTBETCTBHUU C
npeactaBieHHbIM B Pa3nene 6.1.2.

IMocTynenue B Boay

[Mocrymnenne [MXA/TIX/I® B Boxy ¥ B KaHAJIH3AIWOHHBIA KOJUIEKTOP MOXKET MPOHM30HTH
Tam, TJe cOpachIBaOTCA CTOKH, HE penupKyiupyembie B xone mponecca. [IXJI/IIXAD, kak
MPaBUJIO, CBSA3BIBAIOTCS C TBEPABIM MaTEpPHAIOM WM C MAcISHHCTOW (ha3oil CTOKOB.
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[Mocrymnenne TIXJ/IIXA® Oyner 3aBuCeTh OT HCIOJIB3YEMOIo Mpolecca, KOIUYECTBa
MPOU3BOAUMBIX CTOKOB M MX OYHMCTKE Ha MECTE.

HeBo3MO0XHO ycTaHOBUTH (aKTOPBI SMUCCUU I BHIOPOCOB B BOAY, TaK KaK OHU 3aBHUCAT OT
crielu(pUUeCcKUX MECTHBIX (PAKTOPOB.

Z[J'If[ KaXXa0ro I1mponecca BaXXHO BBIABUTHL CTOKH, YKa3daTh Ha KaKOM 3Tall€ B IMPOLECCE OHU
06pa3y}0Tc51, ONpCACIUTb MPUMCHACMBIC MCPBI X OYMCTKU W IOKA3aTh, Ky/Jla HAIIPABJICH CTOK
(KaHaHH3aHHOHHLIﬁ KOJIJICKTOpP, pPCKa, OTCTOMHUK H ,Z[p) Econ wumerorcs JaHHBIC O
KOJIMYECTBE CTOKOB M 00 UX CoCTaBE, TO HO)IO6HBI€ CBCACHUA TaKXKC UMCIOT ICHHOCTb.

ITocTtymieHne TakXke MOMKET MPOUCXOIUTh MPU NPUMEHEHUM TMPOAYKTOB. B ciydae
NPUMEHEHUS MPOAYKTA MHOTIAa BO3MOXXHO OLEHUTh KOJUYECTBO MPOAYKTA, HOCTYMAOIIETO B
BOJY, a ClieJ0BaTeNbHO, oleHUTh noctymieHue [TXI/TIX®P. B apyrux ciaydasx BakHO
OTMETUTh BO3MOXKHOCTb MOCTYIUICHUS B BOJY B PE3yJIbTaTe MPUMEHEHHUS IPOYKTA.

IHocTtyniienue B mo4By

[Mocrymnenne TIXJJI/TIXJ® B mouBy MOXKET MPOUCXOAMTH MPH TEX MPOU3BOJCTBEHHBIX
npoleccax, B KOTOPBIX 00pa3yroluecs OCTaTKU YIAIAIT MPOCTHIM COPOCOM Ha 3eMIIIO.
@DaKkTOphl SMUCCHUHM HE MOTYT OBITh YCTAHOBIICHBI, O BCSKOM MOJO0HOW MPaKTHKE CIEIyeT
co001MIaTh, BKIIOYAs, TI0 BO3MOXXHOCTH, COOpaHHYI0 WH(POPMAITUIO O KOJIMYECTBE OCTATKA H
€ro UCTOYHHUKE.

[TocTymieHne B MOYBY MPH MPUMEHEHHH MPOJYKTa BO3MOXHO, OCOOCHHO ISl TICCTUIIHIIOB.
Ecnu umeercst xopomast nHpopManys 0 NPUMEHEHHH 3arpsA3HEHHBIX XUMHUYECKUX BEIECTB,
ObIBaeT BO3MOXKHBIM OLICHHUTh IOCTYIJIHHE B MOYBY. B npyrux ciydasx ykasbiBaiiTe Ha
BO3MOXKHOE IIOCTYIUIGHHE B TIOYBY W HPOBOJUTE COOp NaHHBIX O BHJIAX NPUMEHEHHS
NPOIYyKTA.

I[MocTtynieHue B NPOAYKTHI, a TaKKe MOCTyIUIeHHe B pe3yJbTaTe NPUMEHEHHS U
yAaJieHus1 MPOAYKTOB

JIns1 Ka)Koro U3 XMMHUYECKHUX BEIIECTB, IIPEICTABICHHBIX HIKE B 9TOM Pasnene, mpuBoaaTcs
nanHbie 0 koHneHTpanuax [IXJI/TIX/I® B npoaykrax (TaM, TJe OHW UMEtOTCs ). [ OIICHKH
notoka [TX/IJI/ITX/IP B mpoayKTsl OHH MOTYT OBITH JOIIOJIHEHBI TAHHBIMU O TPOU3BOAMMBIX
KOJIMUYEecTBaxX U uHpopmaImen 06 UMIopTe/IKCHopTe.

[TocTymienne u3 MpoayKTa B OKPYXKAIOIIYIO Cpedy OyIeT 3aBUCETh OT BUAOB NMPHUMEHCHHS
XMMUYECKOTO BEIECTBA U yNAJCHUS MaTepPHUAIOB, 00paOOTaHHBIX 3TUM MPOIYKTOM. Tam, rae
BO3MOXHO, CIEAyeT COOHMpaTh JaHHBbIE 00 OCHOBHBIX BHAAX MPUMEHEHHS, WCIIOIB3YEMBIX
KOJINYECTBAX, MPUMEHSIOIIUX OTPACIAX TPOMBIIUICHHOCTH WM BHUIAX HCIIOIb30BAHUS B
ObITY, a Takke 00 oOpaimieHuu ¢ 06pabOTaHHBIMU MaTepUalaMu U HX TiepepadoTKe.

IHocTynieHue B 0CTATKH

OcTaTky XUMHYECKOTO Mpou3BoAcTBa MOryT conepxkats [IXII/IIXIP. Ux ypoBHH OyayT
3aBHCETh OT HCIOJIB3YEMOTO Mpolecca M MPUMEHSIEMBIX METOAO0B OuYMCTKU. CylecTByeT
MHOKECTBO BO3MOXHBIX TMOTOKOB OCTaTKoB. MHTepec MpeacTaBiSIOT MOOOYHBIE MPOMYKTHI
(0COOEHHO TyCTblE MACJIIHUCTBIE OCTaTKH IIpoIlecca OYMCTKH), Wb, oOpasyromuecs Hpu
OuuCTKe CTOKOB, U Jip. Konnenrparuu [IXJIJI/TIX]I® MoryT 3Ha4MTEN-HO BapLUPOBATE OT HT
T3/kr go mr TO/kr. O6oOmaromux ¢GakTOpOB 3MHCCHU YCTAaHOBUTH HE IPEICTaBISCTCS
BO3MO>KHBIM.

Baxno IMPOBOJAUTH C60p I/IH(I)OpMaHI/II/I O IMPOU3BOAMMBIX OCTATKaX B MCCTAaX XHUMHUYCCKOI'O
Mpou3BOJACTBA. Taxxke ObLIO OBI TOJIE3HBIM OTME€4YaTh, KaK OCTAaTKH nepepa6aTLIBa}0T n
YAAJAOT.
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OcTaTky Takke MOIYT BO3HHMKAaTh NpU NPUMEHEHWU MIPOAYKTa WIM PELENnTYypHOH CMECH.
HNHorna BO3MOXHO OLEHUTH KOJIMYECTBA 3arpsi3HEHHOIO MPOAYKTa, IOCTYHAKOLEro B
OCTaTOK.

6.7.2.1 llenmaxnopgenon (IIXP) u nenmaxnoppenonsm nampus (IIXD-Na)

[Menraxmopdpenon (ITXDP) n nenraxnopdenonst nHatpus ([IXD-Na) sBisroTcs MeCTUIHIAMH
U HUCIOJIB3YIOTCSl B KAUeCTBE KOHCEPBAHTOB, HAIPUMED, ISl APEBECUHBI (BHYTPU MOMEIICHHMA
W CHapyXH), KOXH, TEKCTHJIA (BKIOYas XJOMOK W 1mepcth). llenraxmopdenon (I1XD)
SIBJIIETCSL  XJIOPUPOBAHHBIM  YTJIEBOJOPOJHBIM ~ HHCEKTHIUJAOM ©  yHrumuaom. OH
UCIOJIb3YyeTCs, B OCHOBHOM, JJISl 3allUTHI JIPEBECUHBI OT IPUOKOBOM THMJIM U HACEKOMBIX-
Bpeaureneid. [IX®P npoayKThl 04eHb TOKCUYUHBI AJIS1 PACTEHUI, OHU UCIIOJIb3YIOTCS B KAUeCTBE
ne(oIMaHTOB mepesl cOOpoM ypoxkast U repOuIuoB obmero aeiictus. TexHUueckne cMecH,
comepxkamue [IXD wmm I[IXD-Na, BBITyCKalOT HAa PBIHOK TMOJ MHOTOYHCIEHHBIMHU
TOPrOBBIMU HAUMEHOBAHHSIMHU.

[To kpaiineit mepe, no cepeaunsl 80-x rog0B MpeobIanaloIUM BUAOM HCIob3oBaHus [1XO
Obul0 ero mnpuMeHeHue Ui npomnuTku JpeecuHsl. B CIHA 95-98% amepukanckoro
npousBoacTBa [IX® mnpumeHsuioch, MpsSMO WIM KOCBEHHO, ISl HPONUTKU JPEBECHHBI.
Hannsie n3 Kananst (95%) u I'epmanuu (61%) noareepxnatoT ocHoBHoe npumenenue [1Xd
s iponuTKU apeBecuHbl. OnHako B ['epmanuu B 1983 roay 3HauuTeNnbHBIE KOJIWYECTBA
[IX® wucnonbp3oBamuchk B TeKCTWIbHOU (13%), kokeBeHHOH (5%) MPOMBIIUIEHHOCTH, MPH
MIPOU3BOACTBE MUHEPAIBHBIX Maceln (6%) u kies (6%) (WHO, 1987).

HatpueBast conp nenraxmnopdenona (IIXD-Na) npumensieTcsi, B OCHOBHOM, B BHJIE BOJIHOTO
pactBopa. OH uHCHONb3yeTCsl Kak AaHTUIPUOKOBOE M aHTHOAKTEpHaIbHOE CPEJICTBO B
CJIEYIOIINX 00NACTSIX:

e Jlyns nponuTKYU IpeBecuHBbI ((PyHTUIUI ¥ CPEICTBO MPOTUB TIOCHHEHUS IPEBECUHBI);
. PearenT /1 MpONMUTKY MPOMBINIUIEHHOTO TeKCTUS (pyHTHIINT);

e  bBakrepuuua npu AyOJeHUN U B LEIIIIOJIO3HO-0yMa)KHON POMBIILIEHHOCTH;

e  MoJutockonu npu 06paboTKe MPOMBIIIIICHHONW BOJIbI, B YACTHOCTU OXJIQJUTEIIS;

N nHOT 12 Kak

o Crepunmsupyloliee BeImecTBo.

BceneactBue cBoeil TokcnuHoctH I[IX® moasepraics pa3idyHbIM BUIAM OrPAaHUYCHHUU B
OoJiee yeM TPHUILATH CTPAHAX.

[TenTaxmopdenon COZIEPKUT OIIaCHBIE [IPUMECH, BKJIIOYast 0,1%
MOJUXJIOPAMOEH30IMOKCHHOB/TTONIUXI0pAubeH30pypaHoB 1 1-5% MOIUXIOPUPOBAHHBIX
denokcudenonon. [IXJJI/TIX]ID mocTynaroT B OKpYKaIONIyI0 Cpejly, KOIrjia Ha MPOIYKTHI,
obpaborannbie [IX®D, BO3meCTBYET CONHEYHOE W3IYyYCHHE, W KOTJAa WX CXKHUTalT 0e3
COOJIIOZICHNSI COOTBETCTBYIOIMX TMpPaBHJI B KOHIE CpoKa X OJKciuryarauuu. [IX® B
KaHAJTU3aIMOHHOM HJie TaKkke npencranisietr codoit ucrounuk [TXJ/TIXAD (EC, 1996).

JIsi TIPOMBINUICHHOTO TPOM3BOJCTBA MEHTAXJOP(PEHONIA HCIOIB3YIOTCS TPH OCHOBHBIX
npornecca (NATO/CCMS, 1992a):

(1) Hambonee oOMIENIPUHATEIM METOAOM SIBJISECTCA MPAMOE XJOpUpOBaHWE (heHoa
ra3000pa3HbIM XJOPOM B NPUCYTCTBHH KaTajau3aTopa. B pesynbrare peaknuu o0Opa3yroTcs
MOOOYHBIC MPOYKTHI, TAKUE KaK BOJOPO/, XJIOpUCThId Bogopod u [TXIJI/TIX1D.

(2) Tumponu3z rexcaxmopOenszona ruapokcugom Hatpus. [IXIJI/TIXID obpazyrores kak
HE)KeNaTesbHbIe TOOOYHbIe TPOAYKTHI. [Iporiecc mpumensics Tonbko B ['epmanun.
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(3) B Kurae [1X® mpouzBonunu Tepmonnsom rexkcaxiopuukiorekcana (I'XHUI) (Wu, 1999).
B nenowm, cymectByeT aBa npouecca npoussoactsa [IXdD-Na:

(1) T'upponuz rekcaxmnopOenzona (I'Xb) ruapokcunom Hatpus. Ilpomecc mpumeHsics B
I'epmanrnm 1o 1984 rona (3aTeM cran ucoiab30BaThest MeToT (2) ¢ IIXD B kauecTBe CHIPHS).

(2) PactBopenue II1XD B rumpokcunme Hatpus. [locie d¢unptpanuu pactBop IIXd-Na
KOHLICHTPUPYIOT.

Kax mpasuno, 3arpsizaenune [IX®D-Na [IXIJ/TIXAD menbiie, yem [IXD, Tak kak 4yacTb
3arpsi3HUTENEH 3a7epKUBAeTCs MPH PUILTPOBAHUH.

Sarpszuenue [1X® u [TXD-Na ITXJI/TIX]ID BappupyeT OT HECKOIbKHX MKT M-TJ/kr 110 1-
2 mr M-TO/kr B 3aBUCHMOCTH OT IPOW3BOJCTBEHHOTO IMpPOIECCa M CAMOTO COCIMHCHUS.
CeromHss MHOTHE CTpaHBI 3alPETHIIN HCIIOJIF30BaHHE TMEHTAXJIOp(PEHOIa U €ro HaTPUEBOU
comu. B EC [upektuBoii 91/173/EEC 3ampemieHsl TOPTOBiAsl HW NPUMEHEHHE
neHTaxjopdeHona u ero coneid U 3QUPOB B KOHICHTPAIMSIX, PABHBIX WM MPEBHIIIAIONINX
0,1% mno macce BemecTBa win npenapara. OIHaKO IPUBENEHO YETHIPE HCKIIOYECHHUS.
Hcnonb3oBanne mNeHTaxJoppeHosa M €ro COeIMHEHUH B IPOMBIIUICHHBIX YCTaHOBKaX
pasperuaercsi:

(a) oyt 0O6pabOTKU APEBECUHBI;

(0) 11 MPOMUTKY BOJIOKOH U TEKCTUJISI, IPUMEHSIOIIUXCS B TSOHKEIBIX YCIOBHAX padoT;

(B) B KauecTBEe CHHTE3UPYIOLIETO W/WIIN TIepepabaThIBAIOIETO PeareHTa B MPOMBIIIIICHHBIX
nporeccax;

(r) ans oOpaboOTKM Ha MecTax 3JaHWi, NPEACTABISAIOIIUX KYJIbTYPHBIH W HCTOPHUYECKHIA
uHTepec (MoAnanaeT moj PUCAUKIII0 3aNHTEPECOBAHHON CTPaHbI-yYaCTHHIIBI).

B mobom ciydae, [IX®D, wcmonb3yeMblii HEMOCPEICTBEHHO WM B COCTAaBE IPENaparos,
noJbkeH uMmeth cymmapHoe conepxkanue Clg/lJ] (rekcaxmopanbenso-napa-IuoKCUHa) MEHee
yeTbipex dYacred Ha MWUIMOH (4 ppm). OcTamUMUCS NPEeUMYLIECTBEHHBIMH BUIAMU
MPUMCHEHUS  SIBJISAIOTCS  00paboTka  Toj  JaBieHWeM  (TeneOHHBIX)  CTONOOB,
KEJIe3HOJOPOKHBIX M U JEPEeBIHHBIX 3a00poB (cM. OcHoBHYIO Kareropuio 10, Pazmen
6.10).

3HauuTenbHblil moTtok [IX® B cTpaHy MOXET HMATH B pe3yibTaTe MMIIOPTAa CaMoOro
XMMHYECKOTO BEUIeCTBa, a Takke oOpaboranueix [IXB mpomykToB, Hampumep, APEBECHHBI
(Bxmroyasi Mebenpb), TEKCTHAS W KOXH. OTCIIeKHBAaTh STH TOTOKH MOXET OBITh KpaiiHe
CJIOXKHO.

YcranoBounslit haktop smuccun st [1XD, npon3BoAMMOro B COOTBETCTBUU C MPOIECCAMH
(1) wu (2), cocraBnsier 2000000 mMxr TO/T (200 Mxr TO/xr). Ha mpon3BoAcTBEeHHON TMHNY B
Kurae dakrop smuccun cocrasun 800000 mxr TI/T.

YcranoBounsnii (akrop smuccun s [IX®D-Na pasen 500 mxr TO/t. [Ipumevanue: B 1992
roxy Santl u mp. (1994) onpenenunu B npode [1XD-Na uz Opannun 3400 mxr TI/kr.

Owmuccnn [IXJYTIXIP B Bo3ayx u3 marepuanon, oopaboranusix [1X®d, TpyaHo oueHHUTH
KOJINYECTBEHHO, OHM MOTYT VIPABIATHCS CHENU(DUISCKUMHU Ui MecTa (aKTOpaMHu.
Mocrymnenne MXJ/IXAD npu ynanennn [1XD-comepxammx MaTepualioB CKUTAHUEM,
KOTOpPO€ MOJKET NPUBECTH K 3HAYUTEIBHBIM WX OMHCCHUSM, 37IeCb HE MOXET OBbITh
PaccCMOTPEHO HaajeKanuM obpazoM. OpHaKo BAUSHHE Ha (HAKTOPHl SMHCCHUU CHKHTaHHS
npeBecuHsbl, 3arpsisHeHHon [IX®d, moxHO mocmotpets B Paznmene 6.3.4, u 3TOT xe mporecc
MPUBOIUT K POCTY SMHUCCHIA TPU HEKOHTPOJIMPYEMBIX Mpoleccax cxuranus (cM. Pazmen
6.6.2).
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6.7.2.2 llonuxnopuposarnnwvie bughenunvt (I11XB)

[MonmuxnopupoBanneie Oudenmnsl (I1XB) mupoxo mpuMEHSIIUCH B 3JIEKTPOOOOPYIOBAHUH
(TpanchopMmaTOpBl, KOHACHCATOpPHI), B KadyecTBe TEPMETHUKOB W B IPOM3BOJICTBE
KOMUpoBainbHOU Oymaru c¢ 6e3yronbpabiM ciioeM. C 1995 roga mupoBoe nponsBojctBo [1Xb,
KaKk HaM KaXeTcs, ObUIO MPEKpalleHO, OJHAKO 0 CUX Mop ucmoib3dyercs MHoro IIXb-
coJieprKariero 000Opy0BaHus, a MaTepuaibl U 0TX0bl, cofepxkamue [1Xb, m1bo Haxonsarcs B
MPUMEHEHUH, TH00 0KUAAIOT YIAJICHHS.

[IXb npoMBIIIUIEHHO MPOW3BOAMINCE TOCIENOBATEIBHBIM XJIOPHUPOBaHUEM OunQeHuaa B
MIPUCYTCTBUM NOIXOS]IIEr0 Karaau3aTopa, HallpuMep, XJIOpHIa kele3a. B 3aBucumMoctu oT
YCIOBUM peaklyH, CTENeHb XJIOpupoBaHMs Kosebamach oT 21% npo 68% (Bec chiporo
BellecTBa). B pesynbrare peakuuu Bcerzna oOpa3oBbIBAIaCh CMECh PA3IUUHBIX POACTBEHHBIX
COeMHEHHH M M30MEpOB, KOTOpasl B JaJbHEHIEM I0/BEpPrajach O4YUCTKE (DUIBTPOBAHHEM
w guctwuisiuue. B menmom, kommepueckue [IXB copepkaiu mnpuMecu, B OCHOBHOM,
nonuxyiopupoBanabie auoOeH3odypansl (IIXJ®P) B nmuama3oHe KOHIEHTpPAIMA OT MKI/KT 10
MI/KT, HO HE MOIUXJIOpHUpoBaHHbIe nuOeH30-m-auokcuubl (IIX/I/1). XoTs BO3MOKHO
cymectBoBanne 209 pazmumusbix [1Xb, B KoMMepuyecknMX cMecsix OOBIYHO MPHUCYTCTBYIOT
qatrb okosio 130 coequnennii atoro knacca (EHC, 1993; Fiedler, 1998).

[IXb zarpszustorca [IXAD uckmoyuTenbHO BO BpeMsl MPOU3BOJCTBEHHOTO mpoiiecca. [Ipu
TEPMHUUYECKON Harpyske (BBICOKMX Temmepatypax) ypoBau [IXJI® B kommepueckux [1Xb
Bo3pactaror. llpumeuanme: IIXJIJI He oOpasyrorcs. B 3aBucumocTn 0T creneHH
XJIOPUPOBAHHMSI 3arpsI3HEHHE HEWCIOJIb30BAHHBIX IPOIYKTOB BAPBUPYET OT HECKOJBKHX 10
MHOTHX MKT M-TO/Kr.

Hacxkonbko uzBectHo FOHEIL B Hacrosimiee Bpems IIXb Hurge B mupe He MpOU3BOASATCS,
MO3TOMY JUISl MX MPOU3BOACTBA (PAKTOP IMUCCHUU HE YCTAaHOBJICH.

Beiopocer TIXJI® Oynyr mnpoucxoauth mpu wucnonb3oBannn [IXb wnm  mpoueccos
peuupKysiuu, npu kotopsix [1Xb ynangrorcs nz o00py1oBaHus, XpaHATCs WIN yAJISIOTCS.
Mecta, tne ucnons3yioT [IXB, rae xpanar [1Xb-comepxkamiee oGopyjoBaHue, Tae €ro
JEMOHTUPYIOT WM YJAIAIOT, MOIYT CTaTb MCTOYHUKOM MECTHOIO 3arps3HEHMs MU
MOTeHIMANbHOHN "Topsiuelt Toukoi" (cM. OcHOBHYIO Kateroputo 9, Paznmen 6.9.5 u 10, Paznen
6.10.6).

B kauectBe mepBoro mara ans oueHku noctyruieHus [1XJ®, cBsf3aHHOro ¢ NpUMEHEHHEM
[IXb-conepkamero obopyaoBanus, cieayer cocTaBuTh peectp IIXb-o0opymoBanus,
uMerolerocst B crpase. Bonpoc coctaBieHus MOAOOHOTO peecTpa 0OCYKIEH B OTIEIBHOM
nokymente FOHEIT (FOHEII, 2000) u BbIXOAMT 3a paMKH Hactosiiero PykoBojcTBa.
Haxonsce B dasze nucnonszoBanusi, [IXb-o6opynoBanue MoxeT MoATeKaTh, a crapoe, Oomee
HE HCHojb3yomeecs 00OpYyIOBaHHE, KOTOPOE XPAHUTCS MU OOCIY>KMBAeTCA HE JIyHIIHM
o0pazom, MokeT craTh uctogHuKoM noctymuieHust [1IXb u I1X/1® B Bo3ayx, Bogy M MOYBY.
IMIXb moryt nocrynars u3 [1Xb-comepskamiero o6opynoBaHus IMyTeM HCIAPEHUS U MOTEPH
KHUJIKOCTH M3 HOPMAJIbHO dKcIutryatupytomierocs: [IXb-conepxamero obopynoBanus. Oomias
olleHKa pa3MmepoB yTedek Obuia nporeneHa B CIIIA. Peectp [1XB nomkeH YyTOUHHUTH OLCHKH
pa3MepoB MOTEHLIUATBHBIX YTEUEK ITyTeM PACCMOTPEHHUSI COCTOSHUSI 3aBOJICKUX U3ACITUH.

[IXB, BeITekaromue w3 000pYyAOBaHUS, MOTYT HCHApATHCA (IMMOCTYIUICHHE B BO3JYX),
coOupaTbcs B COOTBETCTBYIOIIYIO 3aIIUTHYIO OOOJOYKY W YOANATHCS, WIH OHH MOTYT
IIOCTYNaTh B BOJAY WM B NouYBy. B PykoBOACTBE NpHBENEHBI NPHUMEPHI KOHLEHTpaLWH,
KOTOpBIE MOTYT OBITb HCIIOJIb30BaHbl JUIsl OUEHKU ckopocTu mnoctyruienns [IXID uepes
YTEUKH, BBISIBICHHBIC WK olleHeHHbIe. KoHeunas cyapba motepsanubix [1Xb u IIXP 6yner
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ONPEeSITECS MECTHBIMH O0OCTOSATENbCTBaMH (TIOCTYIUICHHE B BO3IYX, BOLY, MOYBY HJIH
yAajeHne/yHU4TOKEHHE).

Kunkocte [IXb nmpu npuMeHEHHH HENPAaBUIBHON OYUCTKA TaKK€ MOXKET MOCTYNHUTh C
METAJJIONIOMOM B  METATYprut0. BbIOpockl MOTyT TPOUCXOAWUTh TPU HUCMAPEHUU C
MOBEPXHOCTH 3arpsi3HEHHOTO METAJIONIOMa, C SMUCCUSIMHU METALTYPrHYECKUX TPOIIECCOB U B
pe3ysbTaTe yTeuek U3 MECT 3aXOPOHEHUsT 0TX0M0B. ONEHKH JUTsl 3TUX MOCTYIUICHUH HEe OBbIITH
ClleJIaHbI.

I[IXb w™morytr cuyxute wuHaukatopoMm 2,3.7.8-3amemieHnbix I[IX/I®, mnockonsky IIXb,
0COOCHHO C BBICOKOW CTENEHBIO XJIOPUPOBAHHUSA, JEMOHCTPUPYIOT CXOJHOE TOBEICHUE B
OKpYyXarolel cpefie (B YaCTHOCTH, CTAOMILHOCTD U TIOJIBUYKHOCTH ).

Konnentpamun IIX1® B IIXb-mpoaykrax CrpynmupoBaHBI IO COAEPKAHUIO XJopa H
npencrasiensl B Tabnuue 59.

Tabmuna 59: Konnentpanuu [TXJ® B [TXb-npoaykrax

Tun [IXb Hogrie I1Xb UcnonszoBannsie [1Xb (Mxr TO/T)
(mxr TO/T)
HuskoxiopupoBaHHbIE, HAIPUMED, 15000 UucleHHBIX 3HAYEHUN HE UMEETCH,
Knoden A30, Apoxmop 1242 HO OHH NPEATIONATatoTCs BBILIE, YEM

CpenuexsiopupoBaHHbIE, HAPUMED, 70000 B HOBBIX MpOALyKTax

Knoden A40, Apokiop 1248

CpenHexJIopupOoBaHHEIE, HATIPUMED, 300000
Knogen A50, Apoknop 1254

BrIcokoxsioprpoBaHHEIE, HAIPUMED, 1500000
Kmoden A60, Apokiop 1260

Annema u ap. (1995) ucnonp3oBanu nanaeie CIIA nis oneHKH HUXKECICIYIOMUX 00BEMOB
yTeUeK U3 KOHAEHCATOPOB U TpaHC(PopMaTopoB, 3anoiaHeHHbIX [IXb (Tabauma 60).

Tabmuma 60: CraTrcTuka Mo yTeukaM s 06opynoBanus, coaepsxkaiero [1Xb

YacroTta yTeuek CpenHee BbITEKIIIEE Cpennue norepu
(% OT ycTaHOBJIEHHOTO KOJINYECTBO (Ha 4yepe3 yTeuKu
obopymoBaHus) YCTaHOBKY, B TOJT) 3aIOTHAOIIEH
KHJKOCTH, B TOJ
TpanchopmaTopsr 2% 30 xr 0,06%
Kongencaropsl 3% 8 xr 1,6%

[Tockonbky HOBBIX [1XB He mMpom3BOAWTCS, B peecTpe NMOKCHHOB HE OyIeT MpeacTaBIICHO
JAHHBIX 00 HMHCCHUSAX U3 HOBBIX MPOAYKTOB. OIHAKO SMHCCUHM U3 IPOLYKTOB MOIYT OBITh
ouenensl st [1Xb, comepkammxcs B CyliecTByomeM 000pyA0BaHNH, TAKUM 00pa3oM, Kak
3TO ONHCAHO BhINIE. BBIOPOCHI Takke MOrYT MPOUCXOAUTH NPH HENPABHIBHOM YJIaJICHHU
ucnons3oBaHHoro I1Xb-comepkamero obGopynoBaHus. OHM HE MOIYT OBITH OLICHEHBI
KOJINYECTBEHHO 0€3 MOCIe0BATEIbHON OLIEHKU OTAEIbHBIX CIIyyaeB, U (aKTOp SMUCCHUU HE
MoxeT ObITh mpenactaieH. [loctymnenus [1X]]®D, BbI3BaHHBIE yTeukaMHu U3 000pYyI0BaHUS,
3aBUCIT OT MECTHBIX YCJIOBUM W MOAMNANAIOT IOJA OLEHKY U KOHTPOJb B COOTBETCTBHH C
pEerIaMeHTOM B OTHOILEHUH ONACHBIX OTXOA0B MM TOKCUYHBIX XMMHUYECKUX BEILLECTB.
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6.7.2.3 2,4,5-Tpuxnoppernoxcuykcycunasn xucioma (2,4,5-T),
2,4,5-Tpuxnopgenon u opyaue xnopgheronvuvle npou3o0Hbvie

[IpousBogubie xJopdeHona, KOTopble, Kak wu3BecTHo, 3arpsiHeHbl [IXJI u IIX/D,
BKJTIOYAIOT CJICAYIONINE COSANHEHHUS:

. 2,4-J1=2,4-muxnoppeHokcuykcycHast kuciora u 2,4-J1b=2,4-nuxsiopdeHokcumacisiHas
KHCIIOTAa;

. Cecon=2-(2,4-quxsopheHOKCH )3TUIICYTIb(hAT HATPUS;

. JIM®DA=0-(2,4-muxnopdenun) O-meTun uzonponuihochopamMuIoTHONAT;

. 2,4,5-T=tpuxiopPeHOKCUYyKCYyCHAsT KHCIIOTA;

. Cungexkc  (kucnora)=2-(2,4,5-TpuxyiopPeHOKCH))IPONUOHOBAsT  KHCIOTa  (Takxke

u3BectHas kak @enomnporm, 2,4,5-TII; 2,4,5-TXDIIK);
. OpO6oH=2,2-TUXJIOPIPOTIAHONBON KUCTIOTHI 2-(2,4,5-TpUXIOPPEHOKCH )3 THIOBBIN dPUD;
. Ponnens=0,0-gumernn 0-(2,4,5-rpuxnopdenrn)docdopoart (takxe Derxnopdoc).

2,4,5-TpuxnopdpeHokcuykcycHas  kuciota  (2,4,5-T)  sBAseTcss  TepOMIMIOM  C
MPEUMYIIECTBEHHBIM NpPUMEHEHHEM B KadecTBe JedonuaHTa. bompiine KolndecTBa
OyTunoBbix 3¢gupoB 50:50 cmecu 2,4,5-T u 2,4-11 (2,4-nuxnopheHOKCUYKCYCHOM KUCIOTHI) -
n3BecTHble Kak AreHT OpaHX - ObITM pachbUieHbl HaJ BheTHamMoM Bo Bpemsi BreTHamckoi
BOMHBI. B Hacrosiiee BpeMs CyIIECTBYET JHIIb HECKOJIBKO MECT, rae mnpousBodsaT 2.4,5-T.
beuto  oOnapyxeno, uro 2,4,5-T odenb cunbHO 3arpszHena 2.4,7,8-ClJIJ1; npyrux
coequuennit psga [IXIJ] u [IXJI® BbeisBieHo He Obimo. HawmBbicmive KOHIEHTpaluu B
npoaykre Obutn oOHapyskeHsl B ['epmanun — 7000 ur M-TO/kr 2,4,5-T (B Buge 2,3,7,8-
CLLAO). 2.,4,5-tpuxnopdeHon HpUMEHSIICS, B OCHOBHOM, B KadeCTBE IPOMEKYTOUHOTO
npoayKkTa mpousBoacTBa 2,4,5-TpUxJIOpHEHOKCUYKCYCHOM KHCIOTBI M TrekcaxiopgdeHa.
EnuncrBennoe nposeneHnoe m3mepenune nano 680000 ar M-TO/kr.

2,4,5-T sBaserca HanOonee BaKHBIM TPOM3BOAHBIM 2.4,5-tpuxinopdenona (2,4,5-TXD).
KomMmepueckuid  mpoaykT  ToNydaroT — B3auMmojelictBueM  2.4,5-tpuxiopdeHona  c
XJIOPYKCYCHOH KHCIIOTON B IIETOYHBIX yCIOBUsX. [Ipu mocnemyromem 100aBICHUH CEpHOM
KHCIIOTHI 00pasyetcs 2,4,5-T, U3 KOTOPOii 3aTeM MPH peakiy C Pa3IHYHBIMU CIIUPTAMU WIIH
aMHHaMH mony4aroT 3¢upsl 2,4,5-T u conu amuna. XoTs npousBogurenei 2,4,5-T u He Tak
YK MHOTO, UMEETCSl MHOXXECTBO KOMMaHMi, Topryiommx Oomnee yem 400 penentypHbIMH
CMECSMH TeCTUNH OB, conepxkamumu 2,4,5-T (Esposito u ap., 1980).

"l'opsiure Touku" B IOYBE MOTYT CYIIECTBOBATh Ha MecTax ObIBIIero mpoussojcTea 2,4,5-T u
TaM, TJ€ OCYILECTBIUIUCH ONlepallMy C 3TUM BELIECTBOM.

dakTop dMHUCCUU ISl KOMMEPUECKOro (TexHudyeckoro) npoaykra 2,4,5-T cocraBnser 7000
MKT TO/T.

daxTop smuccuu ais 2,4,6-rpuxiiopdenona pasen 700 Mxr TO/T.
®daxTop amuccuu s auxiopnpomna — 1000 mxr TO/T.

®dakrop smuccum g 2,4-J1 cocraun 700 mkr T3/t (US-EPA, 1998a, crp.8-74).
KoHIeHTpanyu MOTYT 3HAYUTEIBHO BapbUpPOBATh: B CIy4ailHO OTOOpaHHBIX OOpasmax
aMEPUKAHCKOTO MPOM3BOJICTBA OHM COCTaBWIM 3 MKI TD/T, a a3MaTCKOrO U POCCHIUCKOTO —
okono 200 mxr TO/T (US-EPA, 1998a, ctp.8-77). Koneunas cyasba ITXJI/IIX/ID B aTHX
MPOayKTax OyaeT ONpeAessThCs UX UCIIOIb30BAHUEM U MECTHBIMU YCIIOBUSIMH.
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6.7.2.4 Xnopanun

2,3,5,6-Terpaxiop-2,5-mukinorekcaanet-1,4-muoH (IM-XJOpaHWI) - HUCXOMHOE BEIISCTBO IS
MPOU3BOJICTBA JTMOKCA3WHOBBIX KpacuTeled (sl XJIOMKA, KOXH ¢ CHHTCTHYECKUX
MaTepHajoB) W JAPYTUX XUMHUYECKHUX COSAMHEHUN (Hampumep, MpOTpaBiIUBaTENIed CEMSH H
¢byarunuaos). CMHTE3 MUTMEHTOB OCYIIECTBISICTCS MPH B3aUMOJICHCTBUM XJIOpaHuia (Win
JPYTUX TaJOTCHUPOBAHHBIX OCH30XWHOHOB) C apOMaTHYECKMMH aMWHaMH ¢ 0Opa3oBaHHEM
TUAPWIAMUHOXJIODXUHOHOB M OKHUCJIHMTENbHONW  LUKJIM3AlMd B  BBICOKOKHUITAIIUX
pPacTBOPHUTEISAX, HAMPUMEP, O-AMXJIOPOEH30JIe, B MPUCYTCTBUH AllMIXJIOPHUIA WIH CEPHOUN
KHUCJIOTBI. T-XJIOpaHWI MOXeT ObITh cwibHO 3arpsizHeH [IX/IJI/IIX®, uro 3aBUCHT OT
MIPOU3BOJCTBEHHOI'O IIpOIIECCa.

H3BecTHO nBa IMPOU3BOJACTBCHHLIX ITpOILICCCa:

(1) Crapsrii iporiecc Xexct Al uepes xsopupoBanue ¢enona (ucmonb3oBaics 10 1990 rona
B ['epmanun). [lpn ucnonp3oBaHUM 3TOTO CTApPOro Mpolecca M-XJIOpaHWI ObUT 3arps3HEeH
NXAJ/TIXAD (B ocHOBHOM, [IX][D) B KOHIIEHTpaIMIX MOPsIIKA HECKOJIBLKUX COTEH MKI M-
T3/kr. 3arps3Henne opTo-coenuHeHus ObUI0 ropasno Huxke (okono 60 Mkr M-TO/kr).

(2) Ipomnecc, paspaborannbiii kommanued Pon-Ilynenk Illumu (Rhone-Poulenc Chimie) u
WCIIONIb3YEMBIN B HACTOsIIIee BpeMsl, Harpumep, komnanuerr Knapuant (I'epmanust), MeTooM
xJiopupoBanus ruapoxunona (c npumenennem HCI). B atom mpouiecce momydarorces ropaso
MeHee 3arpsi3HEHHBIC MPOAYKTHI (I-XJI0paHmI: okojio 7 MKr M-TJ/Kr); Takoe ke Ka4eCTBO
nony4datoT B Tokoyama Soda (Snonus).

B CIIIA xyopaHuT UCTIONB30BANICS B KadecTBe (DyHTUIMIA U MPOTPABIMBATENS ceMsH ¢ 1937
1o 1977 roga. Ilocne 1977 roma Bce BUABI IPUMEHEHUS! XJIOPAHWIIA B CEJIbCKOM XO3siICTBE
Obutn 3ampenieHbl. B EBpore XiopaHWi HE HCIONB30BAJICS HH Kak (DyHTHUIHMI, HH Kak
MpOTpaBiIMBaTeNb ceMsiH. B Adpuke xjiopaHui UCIONb30BANICSA B KauecTBE (PYHTUIMAA U JTSI
MIPOTPABINBAHUS CEMSIH, IO KpaliHel Mepe, 1o 1984 rona.

U3 npubnuzurensHo 400 TOHH XJIOpaHWia, MPOU3BOAUMOro exerogHo ao 1989 roama, 300
TOHH/TOA TiepepabarbBamuch B murMeHThl u 100 1/rom B kpacurenmn (BUA, 1992). B
nocienuuii rox nmpousBojacTBa (1990 rox) Xexcr Al mpoussen 300 tonn/ron. o 1989 roga
150-200 T/rom oskcmoptHpoBaiochk, a mnpuoOamsutenbHo S50-100 T/rom Xexcr Al
uMmmnoptupoBana u3 Mumuu. H3BectHo, uro B MHIWMM TOT e Tpolecc MpOU3BOACTBA
XJIOpaHWJIa MCTONb30Balicst 1o cepeannbl 90-x romos. [locnenytommii ummopt B I'epmanuio
cocTaBisI, 1Mo oneHkam, okojio 50-100 1/rox (BUA, 1992). C 1990 roga eauHCTBEHHBIM
3aMaIHOCBPONEHCKUM  TPOM3BOJMUTENEM U, BEPOSTHO, KpPYMHEHIIMM MPOU3BOJIUTEIEM
xjopaHwna B wMupe saBisercs kommnaHus Pon-Ilynenxk umu, @panuus. MeHbiue
MIPOM3BOJCTBA XJIOpaHWIa OcTaloTcsi B MHIuM, KOTOpble, BO3MOXKHO BCE €Ile MPUMEHSIOT
TPaaUIMOHHBIA (heHoNbHBIN mporecc. MHpopManuu o NMpOM3BOACTBEHHBIX MOIIHOCTSAX B
Bocrounoii EBporie u B Poccuiickoit ®@enepannu He umeercs. OmHAKO, W3BECTHO, YTO B
Poccniickoit @enepanun XJIOpaHWI IIPOU3BOAMTCS, & TAKKE MUMIIOPTUpYeTca. BHyTpeHHETO
npousBojcTBa xiopanuia B Coenunennsix Llrarax ner (BUA, 1992).

3arpsznenue [IXJJI/TIX® koHEUHBIX MPOAYKTOB, MOMYYCHHBIX M3 XJIOpaHWUIIA, TAaKUX Kak
KpacuTelId M TMUTMEHTHI, B KOHIIE KOHIIOB, MEPEXOIUT B OTXOMAbI IMOJMMEPOB/IJIACTUKOB,
TKaHEHl W YIMaKOBOYHBIX MarepuanoB (Oymary, KOHCEpBHbIE OaHKH U JIp.), yIAISAEMBIX Kak
OBITOBBIE TBEP/bIE OTXO/bI WJIM BO3BPAIIAIOIIUXCS B MPOLECC IS peUUpPKYsiuuu. B ciydae
nepepaboTku Makyiatypel W okpammBanus Tkanedl [IX/JI/IIXJI® momamator B BOmy, H
MOTYT OBITH OOHAPYKEHBI B HJIaX.

HanbGosiee BaXHBIM IMOKCA3MHOBBIM ITUIMEHTOM sBiisiercd mnuUrmMedHT DuosneroBeii 23
(C.I.Pigment Violet 23, mpousBonctBo Xexct Al’), KOTOpwlii HpuUMEHsSETCS B JIakax,
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MoJIMMEpPax M MevyaTHBIX Kpackax. [logo0Hoe e mpuMeHeHHe UMeeT MTUTMEHT DHOIeTOBbIM
37 (C.I.Pigment Violet 37, npoussojacteo Ciba Geigy AG).

dakTop 3MuccHu JUIs I-XJIOpaHWJIa, IIPOU3BEICHHOTO MO cTapoMy mpoueccy Xexct dapOeH,
pasen 400000 mxr T3/t. ®akrop sMuccuu i o-xiaopanwna coctarisier 60000 mxr TO/T.
Kpacurenn Ha OCHOBe XJIOpaHHJA, IOJYYEHHOTO IO 3TOMY CTapoMy IpoOLEcCy, MOTYT
cojiepkath KoHmeHTpamuu 1200 mxr TO/T.

DakTOp SMHUCCHHM TP HCIIOJIB30BAaHUM THAPOXWHOHOBOTO TMpoIlecca MPOU3BOJACTBA TI-
xyopanuia — 100 mxr TO/T.

KoHIeHTpauu B JTMOKCA3WHOBBIX KPAaCHTENSX M MHUTMEHTaX, IOJIYYCHHBIX B CTapOM
nporecce, coctaBistot oT 20000 1o 57000 mxr TO/T (s [N'oay6oro 106) u ot 1000 g0 19000
Mkr T3/t (s uoneroBoro 23) (Williams, 1992). B CIIIA koHIEHTpanyu B XJIOpaHUIIE
cocraemmu ot 263000 mxr TO/r mo 3065000 mxr TO/r. Konmentpanus B kapOasose
¢duoneroBoM (kpacurene-nmurmente) coctasmsa 211000 mxr TI/T.

Konvuectrennas wHpopMmaius mo Beiopocam TIXJIJI/TIX/I® B okpyXkaroliyro cpeiay He
MOXXET OBITh TMpPEJACTaBICHA W3-32 OTCYTCTBHS HAQJCKHBIX AHAIUTHYCCKUX JIAHHBIX.
[Moctymenne B ruapocdepy OXKHUAACTCA OT MPEANPUATHH B KOHIC IMKJIA, HampHUMeEp,
MPOU3BOAIIMX KPACUTEIH, BEAYIIMX KpaIleHUE TKaHEH B BAHHAX C PacTBOPaMHU KpacHTENeH,
n nepepabarpiBarommx Makymarypy (BUA, 1992). CooOmanock, 4To IpH HCIOJIb30BAHUH
mporiecca XeXCT Ha TOHHY MPOyKTa oGpasyercss 20 M’ CTOUHBIX BOJ, OAHAKO JAHHBIC O
koHneHTpanusax [IXJA/TIIXJI® B crokax He omyOnukoBaHbl. CHHTE3 JHUOKCA3WHOBBIX
MUTMEHTOB TPOBOJSAT B 3aKPBITHIX CHUCTEMax, T.0. OOBIYHO CTOKH HE COpachIBarOTCS.
3arpszustomue  [IXJI/TIX/I® wMoryT pacTBOpSITbCS B pacTBOpPHUTENE, HampHUMeEp,
IUXIIOpOeH30Jie, U KOHIICHTPUPOBATHCS B OCTaTKax aucTHUIuU. CreayeT cooOmaTth o
CyIIb0O€ 3TUX TBEPJBIX OCTATKOB (HAPUMED, €CJIM OHU OBLIM 3aXOPOHEHBI WIIH COMXOKEHBI ).

Bonee Toro, akTUBMPOBaHHBINM Yrojb, MCIOJB3YIOIIUNACS MPH MPOU3BOJICTBE KpacuTeleH,
moxket conepxkath [IXIJI/TIXD (B I'epmannu, ynajaeHue CKUTaHUEM KaK OMACHOTO OTXO7a
B poranmoHHbIx nieuax) (BUA, 1992).

6.7.2.5 2,4,6-Tpuxnoppenun-4"-numpopenunosuiii 3¢pup (XHD)

2,4,6-Tpuxnopdennn-4'-HUTpOoPEHUITOBBIN a¢up (XHD), WIH XJIOpHUTpOQEH,
UCTIONB30BANICA KaK allbTepHATHBA MEHTaXJOP(EHOTy MpH MHTEHCHBHOM INPHUMEHEHHH Ha
pucoBbIX noysix SAmonun. beo oGHapyskeHo, uTo XH® comepuT BBICOKHE KOHIICHTPALUU
XA u IXA®P. OcobenHo 3arps3HeHBl OBUIN €T0 MapTHH, TPOU3BeAeHHbBIE B 70-X U Hadaie
80-x TonOB, ¢ Jauama3oHoM 3arps3HeHus oT 240 mo 540 mkr TO/kr; B Oojee mo3aHeH
MPOAYKIIMM YPOBEHb KOHIICHTpammii ObuT Hibke, nopsaaka 400 mxr TO/kr (Masunaga u fp.,
2001). bomee mompoOHO# MH(pOpPMAIIMKM O CHHTE3E W TOM, YTO MOTJIO BBHI3BaTh CHUKCHHUE
YPOBHS 3arpsA3HEHHS B 0oJiee MO3JHUX MapTUAX MPOILYKTa, HE UMEETCS.

®akrop smuccun s XH®D cocrasmser 300000 mxr T3/T mpu HCHOIB30BAHUHM CTapbIX
texnosoruit u 400 Mxr TO/T Mpu UCTIOTB30BaHIH HOBBIX.

6.7.2.6 Xnopbenzonvi

O6pazoBanue [TXJIJI/TIXA®D cBsi3aHO TOJIBKO ¢ TPUXJIOPOCH30JI0M, IPU MPOU3BOJICTBE €r0 C
MOMOIIBIO CTIeI(UIecKoro mporecca, cerofus Oonee He npumenstomerocs (McTouHuk:
EUROCHLOR). Mono- u auxjiopOeH307bl MPOU3BOASTCS KOMMEPYECKH MPSMBIM
XJIOpHpoBaHueM OeH30I1a B JKUIKOH (asze B MPUCYTCTBUU KaTanu3aropa JIbronca, Takoro kaxk
xnopun kene3a (FeCl;) wnm  okcuxiopupoBaHueM O€H307a CONISTHOM —KHCIOTOH B
npucytcTBum kuciopoga (NATO/CCMS, 1990; EHC, 1991). 1,4-muxnop6enson (n-AXb) —
3TO OJHO M3 XUMHYECKHX BEUIECTB, HCIOJIB3YEMBIX JJIsi IIAPHUKOB OT MOJH, OOBIYHO
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Ha3bIBaEMBIX «mapamoinby (paramoth). OTaenbHO 3TOT mpenapaT MCIOIb30BAJICS B KauyecTBE
JIe30/I0paHTa AJsl TyaJleTOB M MYCOPHBIX OaKOB, a TakKe B KadeCTBE WHCEKTHUIMAA IS
00pbOBI ¢ MypaBbSIMH M IUIOJOBBIMU 4epBAMH. OH MOMKET NPUMEHSTHCA ISl 00paboTKU
MOCEBOB Tabaka OT ToiayOOH TUIeCeHH, sl OOpHOBI CO CBEPIMIIBLIIMKAMH TEPCUKOBBIX
JIepeBbEB, sl 00paObOTKM KOKH U TKAHU OT IuieceHu u MyunucTtoi pockl (HSDB 2004).

Oo6pazoanue [TXJI/TIX/1® Henb3st 00BICHUTH YIIOMUHAIONTUMUCS MEXaHU3MaMH PEaKIIH,
HO OHO, BEPOSTHO, NMPOMCXOAUT BO BPEMsI OYUCTKH, KOTJIa YACTO HCIIOJIB3YIOT MICIOYHBIC
YCIIOBHSL.

B npmaBuux ananmmzax [IXIJI/IIX®, mpoBoaummbix B 1980 rr., He OBLIO BO3MOXKHOCTH
aHAJIM3UPOBATh KOHTeHep-crenupuieckre KoHIeHTpanuu 2,3,7,8-3aMelneHHbIX KOHT€HEPOB
1, cooTBeTcTBeHHO B 0TueTe NAT/CCMS 1990 roma Oy nipecTaBIICHbI TONBKO JJAHHBIC T10
roMoJIOTaM, HE TIO3BOJSIBIIME BBIBOAUTH (akTop dmuccuu B TO. HemaBHo Obuio
ory0yimkoBaHo uccienopanne koHneHtpammii [IXJJI/TIXJI® Ha ocHoBe TO B XImopOeH30aX
(Liu et al. 2004; Tabmuma 61). beio orobpano mecTs mpod U3 mporecca MPOU3BOICTBA
muxiopoens3onoB (0-AXb u n-/1Xb) u tpuxnopbenzona (124-TXb); mpodsr S4, S5 u S6
MPEJICTABIISUTA OYMIIICHHBIH TPOJYKT KUTAHCKOTO MPOW3BOJACTBA, CHHTC3UPOBAHHBIA MTyTEM
XJIOpHpOBaHUsl OcH3oma W xijopOeHzona c¢ kartamm3atopom Friedel-Crafts (FeCls) (Yanzh
Pesticide Co., Ltd.).

Tabmuma 61: Konnentpanuu [TXJJI/TIX/I® B xnopoenszonax (Liu et al. 2004)

[IpobGa KommenTapun X /TIX 1D
(ar BO3-TO/kr)
S1 IIpomexyrounas: cmech JIXDb nmocne IUCTIILIAIUY U 620
cenapaiuy oT MOHOXJIOpOeH3011a
S2 [Ipomexytounas: cmecs IXb u TXb 1850
S3 Ocrarok nocie oyuineHus S6 3370
S4 n-J1Xb: mociie TUCTUIUIALMY U KPUCTAILTA3ALUN 39
(98.1 %)
S5 o-1Xb: mociie TUCTUILTALMY U KPUCTAILTA3ALUN HO
S6 Ounmiennsiid 1,2,4-tpuxnopoenzon (124-TXBb) HO

Ha ocHOBe mpuBeneHHBIX BBINIE PE3yJIbTaTOB OyIyT BBIBEICHBI YCTaHOBOYHBIE (DAaKTOPHI
SMHCCUH, TpuBeJeHHbIe B Tabmmue 62. Cremyer OTMETHTh, 4YTO (AKTOPHI DMHUCCHH B
OCTaTKax COOTHOCSITCS C MAacCOM 3THX OCTAaTKOB, HapaOAaThIBAEMBIX MPH MPOU3BOJICTBE IU- U
TpuxjopOeH3oaa. MoxHO BujaeTh, yTo Oosbmas yacth [IXJIJI/TIXIA® ocraeTcs B 3THX
TsokenblX  (pakmuax (mpoda S3). Takue BBHIOPOCHI JOJDKHBI OIICHUBATBHCS TOJBKO, €CIH
OCTaTK{ M3BIMAIOTCS U3 Mpolecca A yAaneHus. B ciydasx, Korga octaTKy UCHOIb3YIOTCS B
KauecTBE CBIPbS JJIS MMPOYUX MPOLIECCOB CUHTE3a, 3TH KOHLUEHTPAIMU HEe OyAyT OTpa)kaTtbCs B
HallMOHAIHHOM PEeCTpe BHIOPOCOB.

Tabmuma 62: Kounentpanuu [TXJJI/TIXI® B xnmopoenszonax (Liu et al. 2004)

Knaccudukanus ®akropsl smuccuu (MKr TO/T [Ipoaykra mim
ocTaTKa, COOMEemcmeeHHO)
Bosagyx | Bona [Mousa | Ilpomykt | Octarok
1. n-Huxnop6enson (n-AXb) HO HIT HIT 39 HO
2. o- Juxnop6enson (o- AXb) HO HIT HIT 0 HO
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3. 1,2,4-Tpuxnop6en3on (124-TXBb) HO HIT HIT 0 3000

6.7.2.7 IIpouzsoocmeo xnopa

["a3000pa3HeIii XJI0p MPOU3BOMIAT, MPOIYCKas dJIEKTPUUECKUI TOK depe3 paccoiibl (0OBITHO
BOJHBIE PACTBOPHI cosielt). BaxkHbIMH TOOOYHBIMH MPOLYKTAMH SIBISIFOTCS KayCTHYECKasi coaa
(rumpokcun Hatpus, NaOH) wu Bomopom (H;). Ilostomy B Hactosmem Pazmene
paccMaTpuBaIOTCSl TaKKe 3aBOJBI C XJIOP-IIEIOYHBIMHU TpoleccaMu. B Hacrosimiee Bpemst
WCTIONB3YIOTCS. TP OCHOBHBIX IpoOllecca: PTYTHBIM Tpolecc, AunadparMeHHBIH Mpolecc H
MeMOpanHbiid mpotiecc. [IX/Id moryT obpa3oBaThesi B DIIEKTpoNU3epax AJis MPOU3BOACTBA
xyopa; koHueHTpauuu [IX][J] oueHb HU3KHU.

Oo6pazosanue [1X/[J u [IX/D npoucxomut Tam, TA€ HCIOIL3YIOTCS TpadUTOBBIE aHOJEI.
Panpme rpaduToBBIE aHOABI WCHONB30BANMCH B  auadparMEHHOM H  PTYTHOM
anekTponusepax. [lockonmbky  MeMmOpaHHAass ~ TEXHOJIOTHSL  SIBISETCS  COBPEMEHHOM,
MajOBEpPOATHO, YTO Ha MPEANPHUATHIX, paOOTAIONIMX HA TaKOW TEXHOJOTHHU HCIIONb3YIOTCS
rpaUTOBBIE JIEKTPOJbl B KauecTBE aHOJOB. MHOIMe MPOMBIIUIEHHO Pa3BUTbIE CTPaHbl B
Hayane 70-Xx roJoB NpOBEIU 3aMeHy I'padHUTOBBIX aHOJOB; OJHAKO CTapbleé NPOLECCHI, B
KOTOPBIX HCHOJB3YIOTCS TpaQUTOBBIC aHOABI, MOTYT OBITH CYIIECTBEHHBIMH HCTOYHHKAMHU
MXAJ/TIX1D. N3-3a HU3KOIH CTOMMOCTH U MPOCTOTHI PUMEHEHUS TPAPHUTOBBIC DIICKTPOIBI
LIMPOKO MpHUMeHstoTcss B Kurtae, BTOpoll kpymnHeilield B Mupe cTpaHe IO NPOU3BOIACTBY
xJopa mienoyasM MetozoM (Wu, 2000). B ucropudeckoM acmekTe MpOU3BOACTBO MO ITOMY
METOJly MOKET MPHUBECTH K BO3HMKHOBEHHIO '"ropsumx Touek" (cm. Pazgen 6.10.2 — Mecta
MpoW3BOACTBA XJiopa). OrpaHWuYeHHBIE JaHHBIE TMOKa3bIBatOT, dro [IXJ[D Takxke MoryT
MPUCYTCTBOBATH TaM, TJI€ HCIOJB3YIOTCS TUTAHOBBIE aHOABI. VICTOUHMKOM OpPraHUYECKOTrO
yriaepoaa MOTyT ObITh PE3WHOBBIE TIPOKJIaI0UHbIE KOJIbIIA, UCIOIB3yEMBbIE B MIPOLIECCE.

B Ilpoekre pyxoBomsumx npuniunoB no HUM/HBIIJ] ormewaercsi, 4To HCIOJIb30BaHHE
rpadUTOBBIX DJIEKTPOJIOB HE SABISETCS HamrydmmM umeromumcs meroaom (SC BAT/BEP
2004). CoBpeMEHHBIM MPEANPUATHSIM PEKOMEHAYETCS MCIOJIb30BaThb aHOJABI C THUTAHOBBIM
nokpeitieMm (BREF 2001c¢).

B nuteparype nmetorcs nannsie (Kannan u ap., 1997) o Tom, 4To Al CMa3KH 3JIEKTPOJIOB
MpUMEHsJIach KOMMepueckas cMecb Apokiiop 1268. Y aneHue npou3BOJICTBEHHBIX OTXO0B
MIPUBEJIO K CEPBE3HOMY 3arpsi3HEHUIO OKPYIKaIoLIEH cpeabl.

Hammonansable peecTpbl JomkHBI BimodaTh BbeIOpockl  TIXJII/TIXJA® B ocratkax
NPEANpUATUH MO0 MPOU3BOACTBY XJIOPA, UCHONB3YIOUIMX IpadHUTOBbIE aHOABI. byner oauH
dakTOop SMHCCUH, TPUIUCHIBAEMbIM OCTaTKaM; Jpyrue IyTH TOCTYIUIEHUH SBISIOTCS
HECYIIECTBCHHBIMH, XOTS 3HAYUMBIM MOXET OBbITh 3arps3HEHHE BCJIEACTBHE YIAJICHHS
aekTpoaHoro wina. Hampumep B I'epmanum, Ha cBanke OBbIBIIEro MNPeIOpUsATHS MO
MIPOM3BOJICTBY XJIOpA, HA KOTOPOM HCIOJIB30BATIMCH TPaPUTOBBIE INEKTPOIbI, KOHIIEHTPAI[H
NMXANIIXAD nocturanu 319 mxr M-TO/kr (She and Hagenmaier 1994). B ocratkax u3
Kuras 6pumn oOHapykeHbl koHIeHTpauun 10 420 Mxr M-TO/kr cyxoro BeniectBa (Xu et al.
2000). CrouT OTMETHTbH, YTO MMEIOTCS JiBa (haKTOpa SMUCCHU: OJWH PACCUUTAH HA OCHOBE
o0beMa HapaOOTaHHOTO Wia (= OCTaTka), BTOPOW pPAaCCUNTaH HA OCHOBE OJHOW TOHHBI
MOJYYEHHOTO XJIOP-IIEIOYHOT0 NpoaykTa. Het (hakropa sMuccun, OTHOCSIIErocs K 00beMy
pom3BeIeHHOTO XJIopa (Ta3a) (Tabmuma 63).

Tabnuua 63: ®axTop SMHUCCUU VIS TPOU3BOJICTBA XJIOpa C TPAaUTOBBIMHU JIEKTPOJIAMH

Knaccudukanus dakrop sMuccun B MKr TO/Kr
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Boznyx| Boma | IlouBa| IIpogykr OcraTox
XI10p/XJIOp-IIEI0YHOe 20 mxr TO/kr nna
MIPOU3BOJICTBO C
IIPUMEHEHHEM HII HII HIT HIT 1000 mxr T/t x70p-
rpaUTOBBIX aHOJIOB LIEJI0YHOr0 MPOTyKTa

[Mocrynnenne TIXJI/TIX]I® B Bogy Oyaer 3aBHCETh OT MPUMEHSIEMOW OYMCTKH CTOKOB.
X OJ/TIX1® 00BIMHO TECHO CBS3BIBAIOTCS C TBEPIBIMH YacTHIAMH, U 3(P(HEKTHBHOCTh UX
yaBIvBaHus, 6e3yciaoBHO, BiuseT Ha noctymieHue [IX/JI/TIX]I® B Bomy. Obmiero dgakropa
SMHCCUM HE MOXeT ObITh mpexacraBieHo. CiemayeT mnpoBOoAUTH cOop wuHpopmanuu o006
MCTOYHUKAX, KOJIMYECTBAX M MPUMEHSIEMBIX CIIOCO0aX OYMCTKU CTOKOB.

I"azoo0pa3ueiii xmop He coxepxut [IXJ/TIX]ID. CnenoBatenbHO, (HAKTOp SMUCCHU JUIS
XJIOpa paBeH HYJIIO.

B ocnoBHowMm, 3arpsizaenue [IX/J/IIX/ID obnapyxuBatoT B octaTkax. MeroTcs: gaHHbIe U3
I'epmanun (Hagenmaier and She 1994), llIsenuu (Rappe et al. 1991), u Kuras (Xu et al.
2000, Wu 2000). Konnentpanuu B rpadutoBoM mie coctaBuiu: a0 3985 mxr M-TO/kr B
npobe u3 'epmanum, ot 13 mo 28 mxr H-TO/kr B Tpex mpobax u3 IlIBenun (Rappe et al.
1991), u 21,65 mxr M-TO/kr B ogHol npobe u3 Kuras (Xu et al. 2000). IlpuMeHUTENHHO K
peecTpy BBIOPOCOB AMOKCHMHOB KwuTas NpHHATO AOMyIIEHHE, YTO B CPEJAHEM HA TOHHY
MpOM3BEICHHON Mmenoun HapabateiBaercsi 50 kr rpaduroBoro mia. Ilpm ycraHOBOYHOIM
koHueHTpauu B 20 Mxr TO/kr rpaduTtoBoro mia mnpemiaraercs ¢akrop smuccuu 1000 Mxr
T3/t XJI0p-1IET0YHOT0 TPOAYKTA.

6.7.2.8 Imunenouxnopuo, unu 1,2-ouxnopoman (3/X)

Orunenpuxiopus (3X) sBisercss BaXXHBIM HNPOMEXKYTOYHBIM MPOAYKTOM B HMPOU3BOJCTBE
I[IBX. B CIIIA 6omee 90% cymmapHoro mpom3BoacTBa DJ1X mocTymaeT sl IpOU3BOACTBA
MoHOMepa BuHMIxIopuaa. [Ipoussoacreo [IBX, Gonbiell yacThio, UAET C MPUMEHEHHEM
JIETHIPOXJIOpUPOBaHus (KpekuHra) stuierauxiaopuaa (3/1X).

a) IIpsiMoe XxJiopMpoOBaHMe STWICHA XJOPOM B MPHUCYTCTBUU KaTaiu3aropa (XJIOpUAOB
xKelesza, allOMUHUSA, MelH, cypbMbl). CKOPOCTh XMMHUYECKON pEaklnu B MPOLIECCE BBHICOKA.
Kak mpasuio, npsiMmoe XJI0prpoOBaHHE UAET B KUAKO(PAZHOM peakTope Mpu TeMIleparypax oT
50°C mo 70°C u nasienun oxoso 400-500 xITa. O6pasyromascs B npouecce HCI MoxkeT ObITh
PEeLMPKYJIMPOBAHA B IPOLIECC OKCUXIOPUPOBAHMSL.

0) OxcuxJIOpHpOBaHHe dTHIICHA XJloprcToBogopoanoii kucioroit (HCI), a Takke BO3IyxoM
WM KUCJIOPOJOM MPOUCXOAMT B MPUCYTCTBUU KaTanu3aTopa (OOBIYHO MEIH) B PEaKTope C
HEMOJIBUKHBIM CJIOEM WM B PEAKTOpPE C TICEBJOOKMKEHHBIM clloeM. TemmepaTypsl He
JOJGKHBI TipeBbimarh 325°C, MOCKOoNIbKY 00jiee BLICOKHE TEMIIEPATYPHI BHI30BYT 00pa30BaHUe
MOOOYHBIX MPOIYKTOB (B OCHOBHOM XJopupoBaHHBIX Ci n Cy-coenuuenwuii). [lepBeiM 3Tanom
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nporecca ounctku D/IX aBnsercs Tymenue (ObIcTpoe OXJIaKACHUE) BOJIOW C MOCIETYIOMIEH
KayCTUYECKOH ouncTKoW. Boma Bo3Bpamaercs B mpoIecc Wik OYHIIaeTCs MapooOpa3oBaHHEM
nepea coOpocom (cM. (aKTOp SMUCCHUU ISl CTOYHBIX BOT).

MoHoMep BHHHIXJIOpUAA OPOU3BOIAT U3 DX myTemM TepMHUUecKoro nexjiopupoBanus. Tak
HaszplBaeMasi KPEKWHT-TIeYb OOBIYHO pabotaeT mnpu JamieHun okonmo 2000 klla wu
temrieparypax or 450°C mo 650°C. HempopearupoBaBiiie Marepuaibl BO3BPAIIAKOTCS
oOpatHO B Tporecc. Monomep BuHmiIXiopua (touka kunenus : -13°C) ormensercs or
MOOOYHBIX MPOAYKTOB IUCTHIUIIMEH. BBICOKOKMISAIIME MaTepuanbl MOTYT COIEpKaTb
pasiauuHble TPOAYKTHI KoHAeHcanuu, Bkmouas [IXJJI/TIXD. Otn marepuaiibl 00ObIYHO
TEPMHUUECKH paziaraircs; B HekoTopbix ciydasx HCl u3 mpouecca pereHupupymT Hu
BO3BpALIAOT 00PAaTHO B IPOLIECC.

Hnst mpousBoactea nonumepa [I1BX ncnons3yrores clieIyromme IpoLecChl:

. CycrieHmupoBaHue;

. HducneprupoBanue (3MyJIbTUPOBAHNUE);
. Haceinanue (MaccoBoe);

° PacTBOpeHue.

B mpousBoactee JJX/BXM/IIBX Haubojee KPUTHUHBIM OTAalloM C TOYKHA 3PECHUS
obpazosanust [IXJIJI/TIX]ID saBnsercs mpousBoiacTBO /(X OKCHXIOPHpPOBaHHEM JTHIICHA.
Oo6pazoBanue [IXJIJI/TIX]I® B mpomecce muponmmnza BXM MajaoBeposiTHO, BCIEACTBHE
HU3KOW KOHIEHTPAIMU KHUCIOpoJa. XUMHUECKUX yciaoBuid uist obpazoBanus [TXJI/TIX/1D
npu nonuMepusauuu [IBX He umeercs.

[Totoku, xotopeie w™oryT coxepxkats [IXJI/IIX/®, BxmouaroT 00kl TOTOKH,
oOpasyromuecss B NpOLECCe CKUIaHMsA, BKJIIOYAs MOTOKM KaMep CrOpaHHsl Ha KHJIKOM,
ra3o00pa3HOM TOIUTMBE WM Ha BBIMYCKHBIX Ta3ax. Kpome Toro, wacts [IXJJI/TIXD moxer
ocecTh Ha KaranuszaTtopax. [locTyIieHne 3Toro marepuana pas3iauyaeTcsl B 3aBUCUMOCTH OT
BHJIa IPOU3BOJICTBEHHOIO IIPOLIECCa.

Karanus B ICEBIOOKMKEHHOM CJIOE COIPOBOXKIACTCS PACHpPElEeNICHUEM KaTaJlu3aropa IIo
pasMepy ero uactuil. HeGonblime yacTHIBI MOTYT 3aXBaThIBaThCs MapaMH NPOAYKTa M
BBIMBIBATHCS BOAOM IpU TYIIEHUH. 3aMEHa KaTaJnu3aTopa B CUCTEMAX C HEMOABM)KHBIM CIIOEM
IIPOUCXOAUT, KaK [IPaBUIIO, €XKErofHO. B pe3yibpTaTe yacTHLBI B CUCTEMAX C KUAKUM CIOEM
OOBIYHO M30JHMPYIOTCS B TBEPAOM MaTepuaie Mpu OYHCTKE CTOYHBIX BOJ. Mcronb30BaHHBIN
KaTaJIn3aTOp CHUCTEM C HETMOABIKHBIM CIIOEM IPH €ro CIHCAHUM MPEACTaBIsACT COOON SBHBIN
MIOTOK OTXOJIOB.

Hannbie o BeiOpocax [IXJI/IIX® mo KOHKpETHBIM MPEATNPHUATHSIM UMEIOTCS B OTYETHOCTH
Peectpa TokcuuHBIX BEIOpOCOB ATeHTCTBA MO oxpaHe okpyxatomiei cpensl CIIA (EPA TRI).
CornacHo TpebGoBanusiM Peectpa, mpeanpusTus, Npou3BosIIue, repepadaThIBaIOINE WIN
UHBIM  00pa3oM HCIHOJIB3YIOIINME  OIpEeNeIeHHble TOKCUYHBIE MaTepualibl, JOJKHBI
NPEICTaBIATh OTYETHOCTh 00 3MHCCHUSAX B BO3JYyX, BOAY M IOYBY, €CIM OHHU IPEBBILIIAIOT
YCTAQHOBJICHHBIE JJIS1 JaHHOTO BHJA JESATEIbHOCTH MOPOroBble BennunHbl. Takxke Tpedyercs,
4qTOOBl TPEANpPUATUS MpPEACTaBIsUIM B PeecTp naHHbIE HO NPUHUMAaeMbIM MMM Mepam
KOHTPOJISI 3arps3HEHUs] U JaHHBIC MO PEUUPKYIALMU. ATEHTCTBO IO OXpaHE OKPY’KaIoLIeH
cpennl CIIA cocraBiser PeecTp TOKCHYHBIX BEIOPOCOB €KEr0/IHO, MyOINKYET TOA0BOMH OTYET
W TPEIOCTAaBISCT JaHHBIE Ui O3HAKOMJIGHHS OOIIeCTBEHHOCTH dYepe3 MHTepHeT
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(http://trifacts.org/). B okTs6pe 1999 roma ArenrctBo Biaroumno [IXJI/TIX/ID B Peectp,
naunnas ¢ 2000 oryetHoro roaa. [lanusie mo BeiOpocam TTXJIJI/TIX/I® umetorcs Ha calite
http://www.trifacts.org/dioxin_data/index.html (Carroll 2004).

dakTopsl dmHuccuH IS oTpaciu, npousBoasmed IJAX/BXM u [IBX mnpeacraBneHbl B
Tabnune 64. Boeigenensl Tpu kinacca (akTOpOB AMHUCCHHM JUIS CTapblX W COBPEMEHHBIX
TEXHOJIOTHM. ABTOHOMHBIE TIPEANPUATHA 10 TTpou3BoAcTBY [IBX BKiIIOUEHBI Kak OTACIBbHBIN
kjacc — kjacc 3. Kak MOXHO 3aMeTWUTh, AJIs CTaphlX TEXHOJIOTUM B HAcTOsIIEEe BpeMsl He
uMmeeTcs: PaKTOPOB SMUCCHH IS TIOCTYTUICHHS B BO3/IyX U B OCTATKH.

Tabnuna 64: @akropsl sMuccuu as npousBoactsa J/IX/BXM/TIBX

Knaccudukanus dakropsl smMucchu - MKT TO/T (IpoyKTa)
Boznyx Bona IIponykt OcraTtoxk [1]
1. Crapas TeXHOJOTHA, HO 1 HO HO

SX/BXM, IIBX

2. CoBpeMeHHbIE IPEANPUITHSL:

DIX/BXM u DIX/BXM/IBX 0,4 [2] 0,5[2] 0,03 10

3. CoBpeMeHHbIe NPEATIPUSATHSL:

tosibko [1BX (coxuranue

0,0003 [3] 0,03 0,1 [3] 0,02
BBIXOJTHBIX Ta30B)

[1] BKITIOUYAs MITBI MCITOIB30BAHHOTO KAaTaanu3aToOpa U OYMCTKH CTOYHBIX BOJT
[2] Ha TorRy DX
[3] na ronny [IBX mponykra

[locTymiieHne B BO3IyX B PE3yNbTaTe 3TUX IPOIECCOB IMPOUCXOANT, B OCHOBHOM, IpH
ckuranny. CKUraHue MPUMEHSIOT I KOHTPOJISl BBIXOSIIMX Ta30B HAa Pa3iMUHBIX CTAJUSIX
IIpoLEecca C UCIOIb30BAHUEM Pa3IMYHBIX TUIIOB I1€U€l, TAKMX KaK TEPMUYECKHE OKUCIUTENY,
POTaLlMOHHBIE [1€YH, YCTAHOBKHU IUJIsl CKUTAHUSA OTXOIOB C KUAKOCTHBIM BIIPBICKOM M II€YH C
MICEBI0OKIKEHHBIM clloeM. B cBsi3u ¢ mpucyrtctBueM B Bbixonsamux razax HCl, oxxumaercs,
yro ans Herpanuzammu HCl Bce ycTaHOBKHM A1l C)KMTaHUSI OCHAIIEHBI, 1O KpaiiHEe#l mepe,
CHUCTEMOM OXJIAKIEHUS U KayCTUYECKUM TYIICHUEM.

B 0630pe, moarorosiennsM B CIIIA mo npeanpustusiM, npoussoasimum DJIX/BXM u [1BX
(US-EPA, 2000; Vinyl Institute, 1998), mnpoBeneHa oleHKa pe3yJdbTaTOB JaHHBIX,
MOJYYEHHBIX B 3TOM OTpaciu ajst 22 yCTaHOBOK MO CXKUIaHHIO. DMHUCCHUU ObUTM MUHHUMAJIbHBI
JUIA BBIIYCKHBIX Ta30B YCTaHOBOK II0 C)KMI'AHUIO, PACIIOJOKEHHBIX Ha MPEINpUATHAX,
npousBojsammux Toiabko [IBX (mpuMmewanue: OTCYTCTBHE ITOTOKOB JKHIKHX OCTaTKOB).
@®akTophl SMUCCHU JUIS CXKUTAHMUS BBIXOJHBIX Ta30B M KHUIKUX OTXOJOB/BBIXOAHBIX T'a30B
3HAQUUTEIFHO BAPBUPOBATM, WX KOJeOAHWS [UIS CXOAHBIX YCTAHOBOK IO CHKHTAHHUIO
COCTaBIISUIM 4YeTblpe mopsinka. B PykoBomctBe s pacdyera (hakTOpOB SMHUCCHU ISt
npou3BoacTBa DX MpU CXKUTAaHUW TOJIBKO BBIXOIHBIX T'a30B, @ TaK)KE BBIXOTHBIX T'a30B H
KHUIKOCTEH OB B3ATHI CPETHUE BETMYMHBI SMUCCHM, KaK TTOKa3aHo B Ta0mmie 64.

HNannpie B Tabnmume 64 ocHoBaHbl Ha JaHHBIX o0 mnpousBojactBe JJIX wm TIBX B
npomeinieHHocTr CIIIA. Ha ocHoBaHWM naHHBIX PeecTpa TOKCHYHBIX BEIOPOCOB ATEHTCTBA
mo oxpane okpyxatomei cpensl CIHA mo BeiOpocam [IXJIA/TIXJI® B BO3myx 22
MpeanpusITHiA BeIBeieHBI pakTopsl sMuccuu oT 0,0 mxr T3/t DJIX mo 3 mxr T/t DX, npu
cpenaem 0,4 mxr TO/T DX (US-EPA 2004, Carroll 2004, Dyke et al. 2004). ®akrtopsl
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SMUCCHH JUTSl TIPEANPUATHH, npou3Boasanux Toybko [IBX, 6pimu B3aTel 3 US-EPA, 2000;
Vinyl Institute, 1998.

AJbTepHATUBHBIM TIOJIXOJIOM SIBJISIETCS MPUMEHEeHHE (aKTOPOB SMHUCCUHM, OCHOBAaHHBIX Ha
KOJIMYECTBE 3arpy’kKaeMblX OTXOJOB. Takke M B STOM CiIy4ya€ SMHUCCHU YCTAaHOBOK IO
CKUTaHUIO BBIXOMHBIX T'a30B M COYETAHHSA >KHUIKHUX OTXOIOB/BBIXOIHBIX TIa30B 3aBOJOB,
coBMecTHO npouzBosanmx X n BXM, mokazanu BapbUpyIoIie 3HaYSHUS, HAXOSAIIHECs
B nuamasone ot 1,3 1o 14 mxr T3/t 3arpyaeMbIX OTXOJIOB.

HOCKOJ’IBKy Haubonee KPUTUYHBIMHU B 3TOM CJIydac SBJISIFOTCS KOHCTPYKLUA YCTAaHOBKH IIO
C)KUT'aHHUIO U PECIKUM €€ pa6OTLI, NpeAJIOKCHO MPOBOAUTH OLCHKY KOJMYECTBA COXIKCHHBIX
OTXOOAO0B U paCcCMATpHBAThb 3TOT cnyqaﬁ KaK C)KMT'aHHE OIMMACHBIX OTX0J0B — cM. Pazgen 6.1.2.
1.

B mponecce npomsBoactea D/IX/BXM u [IBX ncnonb3yrorcsi 3HaUMTENbHBIE KOIUYECTBA
TEXHOJIOTUYECKOW BOJABI, KOTOpas JMOO BBIXOAUT 3a NpEeAeTbl NPEANPHATHS, JTHOO 10
BO3MOXXHOCTH  PEIHPKYJIHPYETCs, TMOCTymas oOpaTHO B  MpoIecc MPOU3BOJCTBA
OAX/BXM/TIBX. TexHoiorndyeckass BOJa, KOTOpas HE MOXET OBITh PEIUPKYIMpPOBaHA,
MOXET cOpackiBaTbcs 0e€3 MOCIeqyIOIeld OYMCTKUA WM HAMpaBISIThCAd B MPOIECC OYUCTKU
ctounblx Boj. [Ipm stom, kak mpaBuio, camxkatotcsi BIIK (6uomornmueckas morpeOHOCTH B
KHCIIOpOJie) U o0IIee KOJIMYECTBO B3BEIICHHBIX TBEPABIX YacTHll, a Takxke pH mpuBoauTcs B
COOTBETCTBHE C PEKOMEH/I0BAaHHBIMU HOPMAaMH JIJIS1 BOJBI.

Ha coBpemennbix mnpeanpusitusix CIIA, Beimyckatomux wuckimountensHo [IBX,
koHueHTparuu [IXJI/TIXI® B cToyHBIX BOAax ObUIM OJIM3KH K TpeAeay OOHapy KeHHs.
Ob6mme cpenuue xonuentpauuu coctasuin 0,88 mr M-TO/n (HO=0) u 4,7 nr M-TO/n
(HO=1/2 mpenena oOHapykeHus). Jas CTOYHBIX BOJ COBPEMEHHBIX MPEANPHUITHIA,
npousBosimmx [IBX, Ob1 ycranoBien dakrop smuccuu 0,03 mxr TO/T TIBX (US-EPA,
2000; Vinyl Institute, 1998).

Ha npemnpustusx, npoumsogammx JX/BXM, Bo Bcex mnpobax ObUIM OOHAPYKEHBI
KOJMUYECTBEHHO BhIpaXkaeMble KOHIICHTpaIMK co cpeanumM 3HauenueM 0,42 nr T3/n (HO=0) u
4,4 nr TO/n (HO=1/2 npenena obuapyxenus) (US-EPA, 2000; Vinyl Institute, 1998).
dakTopsl 3MHUCCUU A mpeanpusaTuii, npomsBomanmx OJAX/BXM u 3AX/BXM/IIBX,
BapsupoBanmu ot 0 r TO/T DAX/BXM/IIBX mo 2,5 mxr T/t mpoaykra. B Hactosmem
PykoBonctee cpemnee 3Hauenue 0,5 mxr TO/r BJIX nans CTOYHBIX BOJ TPEANPHUATHH,
npousBosmmx DJ[X/BXM, Obiio BEIOpAaHO B KauecTBE YCTAHOBOYHOTO (haKTOpa dMHUCCHH
st coBpemennbix npeanpuatuii (US-EPA 2004, Carroll 2004, Dyke et al. 2004).

Jnsa mpeanpusitaii, npomsBoaammx OAX/BXM u DJIX/BXM/IIBX, mpenmonaraercs, 9To
o6beMbl BeIOpocoB [TX/IJI/TIX/I® B okpyKaloUIylo cpeay CO CTOYHBIMU BOJIAMH 3aBHCAT B
Oousbmeld creneHd OT A(PPEKTUBHOCTH CHCTEMBI OYUCTKH CTOYHBIX BOJ, B OCOOCHHOCTH OT
CHOCOOHOCTH  yAansiTh TBEpPAblE YAaCTUIBI OTPadOTAaHHOTO Karamu3aTopa, 4YeM OT
MPUMEHSIEMOTO TIpoliecca.

B crappix m mimoxo KOHTponmpyembix cucremax oOpaszoBanme IIXJIJI/IIXIA® moxer ObITH
TIOBBIIICHHBIM, W TIOCTYIUICHHE B BOJY MOXET TakKe OBITh BBINIE NMpPU TUIOXOH CHCTEME
OYHMCTKHA CTOKOB. OIHAaKO B HACTOsIIEE BPEeMs HHKAKOH (aKTOp IMHCCHUH HE MOXKET OBITh
BBIBEJICH.

Konnenrparun [IXIJ/IIXAP B mnpomykrax HHU3KHA; B OONBIIMHCTBE NPoO YPOBHH
X AJ/TIX 1D Obutn Huke mpeaena oOHapyxkeHus. B PykoBojcTBe aisi mpuMeHEHUs B3sTa
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obmrast cpenusis koHrentparys B 0,3 ar M-TO/kr. B DJIX numb B oxHol mpobe Obuia
obnapyxkena konnenrpanus 0,03 ar M-T3/kr (HO=0). ®akrtops! smuccun s crapeix [1BX
n DJIX mpomyKTOB HE MOTYT OBITH TPEACTaBICHBI B CBA3M C OTCYTCTBHEM MOJUIMHHBIX
00pasIoB.

OCHOBHBIMH  OCTaTKaMH, NPEJCTABISIONIMMU HWHTEPEC, SIBISIOTCS: TSDKEIbIE OCTaTKU
mporecca oynucTkn OJ[X, MCHOIb30BaHHBIA KaTanu3aTop (MPEeNNnpHUsITUN, MPUMEHSIONNX
TEXHOJOTHH C HETOABMKHBIM CIIOEM) M WJIbI, 00pa3ylonimecs Mpu OYUCTKE CTOYHBIX BOJI.
Kaxnplii n3 3THUX OCTaTKOB MOXET IepepalaThiBaThcsi U YIANAThCS ¢ MPUMEHEHHEM psla
METOZI0B, KOTOpbIE OyIyT BIMATH Ha BEIOPOCH! B OKPYKAIOLLYIO CPELY.

Jna npeanpusatuii, coBmecTHO Bbimyckarommx X u BXM, KOHUEHTpauuu B Wiax,
00pa30BaBIIMXCS TIPU OYHMCTKE CTOYHBIX BOJ, BapbupoBaiu ot 100 mo 5900 mxr M-TO/t
mpoaykta (VI, 1998). Ha mpousBojcTBax, rje MCHOIB3YETCS] TEXHOJOTHS C HETOABIKHBIM
CJI0EM, OHM OBLIM, KaK IPaBUJIO, HIKE, HO HA 3THX MPOM3BOJCTBAX OOpa3ylOTCS OTXOIbI B
BUJIE€ HCIIOJI30BAaHHOTO Kartanu3aropa (B Mpoleccax ¢ ICEBIOOKI)KEHHBIM CIIOEM OH
MOCTYMaeT BMECTE C BOJIOW U cobupaeTcs B miie, 00pa3yromeMcst P OYUCTKE CTOYHBIX BOJ).
O6mue cpeanne (HakTOpbl SMHUCCUM COCTaBWIM TpuOmm3urenbHo 2 Mkr M-TO/T
(mpouzBoacteo D/1X). Jlns npeanpusTuii, HCTIOMB3YIOIUX TEXHOJIOTHIO HEMOABHKHOTO CIIOS,
oonpmass wacte [IXJJITIXIA®D, kak oxumaercs, OyIeT cBsi3aHa C HCIHOJb30BAHHBIM
KaTaJnu3aToOpOM.

JUis UiIoB peanpusTHiA, Tponu3BoAsLIMX UckitounTenbHo [IBX, dakTop smuccuun cocrapiser
0,02 mxr T3/t TIBX. Tmepapie SMUCCHM, TaKHe KaK HCIOJB30BAHHBINA KaTaIU3aTop H
TBEPIBIH OCTATOK, MOJTy4aeMbIi NPH OYUCTKE CTOKOB, B3AThle BMECTE Ha MPEINPUATHAX,
npousBosamux DX u npousBonsaumx cobMectHo DX u [1BX, cocrasistor okono 2,0 MKr
TO/T mpomykra (US-EPA, 2000; Vinyl Institute, 1998).

Konnentpamuu [IXJI/TIX]I® moryTt ObITh 3HAYMTENHHO BBINIE B HEKOTOPBIX MOTOKaX
OCTaTKOB, TAKUX KaK TsDKeNble ocTaTku mporecca ounuctku IJ1X. Hampumep, Stringer u ap.
(1995) coobmanu 0 KoHIEHTpausax B oTxojax npoussojactsa [IBX ot 3000 ur TO/kr go
5000000 uvr TO/kr. SIcHO, YTO MOTEHIMAN MOJOOHBIX BHIOPOCOB 3aBUCHUT OT TOTO, KaK C
MaTepHragamMu o0palaTcs U Kak ux yAausoT. Korga BO3MOXKHO ciieyeT MPOBOANUTH OLEHKY
KOJIMYECTBA OCTaTKa. Bo MHOTHX CiydasX MOJOOHBIE OCTATKH CXKUTAIOT Ha MECTE€ WM Ha
KOMMEPUYECKOl yCTaHOBKE IO CXXHUIAHUIO OIMACHBIX OTXOJOB; [UIsl NPOBEACHHUS OLIEHKU
MOCTYIUICHUSA TIPU JTOM BHIE JHesrenpbHocTH cM. Pasmen 6.1.2.1 — "Cxuranme OIMacHBIX
0TX00B". B HEKOTOPHIX CIy4asx OCTaTKH YHAJSIOT B Moa3eMHble 3axoponeHus (Dyke u
np.1997), a uHOT 1A UCTIONB3YIOT KaK ChIPbE ISl POU3BOJICTBA PACTBOPUTEIICH.

Ecnu ocraTku yaansoT 3aXOpOHEHUEM WIH MCIIONB3YIOT KaK ChIphE B IPYTrOM IpOLECcCEe, 3TO
crenyer yka3piBaTh. [laHHble U3 BennkoOpuTaHNM MOKa3bIBAIOT, YTO TaJIOreH-OpraHnYecKue
octatku cozaepxkanu 100 mxr M-TO/T (BelpakeHO Ha enuHHIly npousBoacTtBa 2J[X). Oror
(bakTOp MOXXKET MPUMEHATHCS s nepBuyHOM oueHkH kommdecTB [IXJJYIIX/I® B sTHX
MOTOKaX — CyJb0a MOTOKOB OCTATKOB JIOJKHA OBITH BHISIBIICHA.

6.7.2.9 Xnopuposanusie arugpamuveckue coeOuHeHus

Bo MHoOrmx mporeccax, MNPOU3BOJANIMX XJIOPUPOBAHHBIE anu(aTUUECKUE COEeIUHEHUS,
mpou3BoJsTCs He3HauuTenbHble konmuuectBa [IXJJI/TIXAD, unu oHM He TPOU3BOASTCS
BOBCE (HEJaBHUE M3MEPECHUS TMEpPXJOPITUJICHA Jald pe3yibTaThl HIDKE TMpesesna
obOHapyxenus). OmHAaKO, €CIM B KauyeCTBE CBHIPhSI HMCIIOJNB3YIOTCA OCTATKH W3 JIPYTUX
MPOIIECCOB, HANpUMep, pou3BoAcTBa DX (cM. BhIIIIE) WK IPyrHe CMEMaHHbIe OCTaTKH, TO
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9TO MOKeT mpuBecTH K oOpazoBanuto IIX/IJI/TIXP n uxX MOCTYyIICHHIO B OKPY)KAIOLIYIO
cpeny.

OnHo BpeMmst octaTku npou3BoacTBa D/1X B BennkoOpuTaHuu NMOCTymany B Ka4eCTBE CHIPhS
B YCTaHOBKY II0 OKCHXJIODHPOBAaHHMIO JJIsi TPOM3BOACTBA IE€P- M TPUXJIOPITHICHA
(pactBopuTeneii). B xome mporecca B TOTOKE OCTaTKOB OOpa3oBalIMCh 3HAYUTEILHBIC
konmuectBa [TXJJI/TIXID (350-630 r TO B ocrarkax mpousBojactsa 130000 ToHH TpH- H
nepxygopatwiena, npubmusutensHo 4000 mxr M-TO/T mponykra — Dyke u ap., 1997).
OOparerne ¢ 3TUMH OCTaTKaMy M MX Cyp0a OyIyT onpenensTh (GaKTHUECKOe MOCTYIUICHHE
B OKpY’KalolIyto cpeay. PakTop SMUCCHU AJIsl OCTATKOB HE MOXKET OBITh mpencTasiieH. [Ipu
MOSBIICHUN JTHX OCTaTKOB TPU MPOM3BOJICTBE XUMHYECKOW NPOAYKIMH W TPH UX
peIMpPKYISIHMK (HalpuMep, B TIPOLECCE OKCHXJIOPUPOBAHHSA) OHU OYyIyT BBISABICHBI B
OCTaTKax Mpolecca OKCUXOPUPOBAHUSL.

6.7.2.10 Xnopuposannvle HeopeaHuueckue XuMuiecKue seuecmaed

XJI0p MCIONB3YETCsl TIPU CUHTE3¢ HEOPraHWYECKUX BEIIECTB, TJIC OH OCTAeTCSl B KOHCYHOM
npoaykre (NaOCl, ClO,, FeCls, AICl3, ZnCl,, u dp.), mn60 IpocTo UCMONB3YETCs B IpoIecce
(TiO,, Si) (SC BAT/BEP 2004). Ilpomecc HEOPraHUYECKOTO XMMHYECKOTO MPOM3BOJICTBA
6e3BonHoro xsopuga MmMarams (MgCly), sBistonierocs MPOMEXYyTOYHBIM BEIIECTBOM MPH
MIPOM3BOJICTBE METAITMUECKOr0 MarHus, paccMoTpeH B OCHOBHON KaTeropuu HCTOYHUKOB 2,
Pazgene 6.2.9. Jlpyrum mpoiieccoM, BKIIOYAOIIAM XJIOP, SIBISIETCS MPOU3BOJCTBO TUOKCHIA
tutana (Ti0O,).

CymectByeT aBa mporecca npou3BoacTBa TiO,: XJIOpHBIA mporece u Cyab(aTHBIN mporecc.
[Tpu cynsdaTHOM MpoIIecce MPOU3BOAUTCS 3HAUUTEIHHO OOJIBIIE OTXO0/I0B, Y€M IPU XJIOPHOM
mporecce, W IMOITOMY OH TPUMEHSETCS peke. 3a TOCIeTHHE TPUANATh JIET XJIOPHBIM
MPOIIECCOM CTaJI 3HAYUTEIHHO O0Jiee MUPOKO MOJIB30BATHCS, MIOCKOJIBKY OH OTHOCHUTEIILHO
KOMITAaKTEH, BKIIIOYAeT PEHHUPKYISIUI0 MaTepUalIoOB Ipolecca, 00eCreunuBaeT JIydIlne
CBOWCTBA MPOJYKTa W MPOU3BOJAMT 3HAYMTEIBHO MEHbIIe 0TX0A0B. Ti0, mpou3BOIUTCS U3
PYZbl, TAKOM Kak pyTHUJI MM WIbMEHUT, KOTOPas XJOPUPYETCS MPHU BBICOKUX TeMIEpaTypax
no momydeHus: terpaxijopuaa tutaHa (TiCly) — cTaOWIBHOW JUCTHIUTMPYEMOH >KUIAKOCTH.
TiCly ounIaeTcst ¥ OKUCISIETCS KUCIOPOJIOM C BBICBOOOXKIIEHUEM XJIOPa, KOTOPBIH TIOBTOPHO
ucnonb3yercs B mpouecce. OntumansHas pabouast temmeparypa mpesbimaer 600 °C (SC
BAT/BEP 2004).

[TpucyTcTBHE KOKCa, XJOpa, METANIOB M BBICOKME TEMIIEPaTypbl MOTYT CIIOCOOCTBOBATH
obpazoBanmto [IX/IJI/TIXPD, anamorugHOMy MX 0Opa30BaHUIO MPH OKCHUXJIOPHPOBAaHWU. B
ciyuae oopazosanus, [TXJ/TIX/D BeiaensroTcs B TBEpAble OCTATKU (CTOKH, COJICpIKAIIHe
OCTAaTOYHBINA KOKC).

6.7.2.11 Pesztome

B 3710i1 mogoTpaciu XuMIU4ecKol MPOMBIIIUIEHHOCTH HanOoJiee OMAacHBIM MPOIIECCOM C TOUKH
3penust smuccuit [IXJ/IIX/I® sBrnsercs mporecc OKCHXJIOPHUPOBAHUS B IMPOU3BOJCTBE
sruneguxiopunaa  (9X), KoOTopblf, Kak MpaBWiIO, SBISETCS YacTbi0O IPOLIECCOB
MIPOM3BOJICTBA XJIOPUPOBAHHBIX OPTaHUYECKHX BEILECTB.

B HEKOTOpBIX MecTaX MOTYT CYIIECTBOBATh OTIENBHO PACIHOJI0KEHHBIE IPOU3BOJICTBA,
kotopeie peuupkyiupytor HCI obpatao B Cl,. OgHako 3TOT mpoliecc ropasfo JOpOXKe Mo
cpaBaenuto ¢ oanekrponuzoM KCl, NaCl wmm paccona. Ecnu BbIsiBiIeHBI TOJ00HBIC
IIPOM3BOJCTBA, TPeOyeTCs MPOBEIEHHE OLIEHKU KaXKJI0T0 KOHKPETHOI'O ciliydasl ¢ TeM, 4TOOBI
OIIEHUTH MoTeHIanbsHoe oopazoBanue [TX/IJI/TIX/I®D u ux BHIOPOCHL.
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HanGonee KpUTHYHBIM  TIPOIIECCOM B XHMHYECKOW  TMPOMBIINIICHHOCTH  SIBISICTCS
OKCUXJIOpUpOBaHHE dTuieHa ana nonydeHus JJ[X. [lanee BHU3 MO MPOM3BOACTBEHHON
[IETI0YKE MPOU3BOJACTBA KAKWUX-IMOO XJIIOPUPOBAHHBIX WA HEXJIOPHUPOBAHHBIX XUMUYECKUX
BEIIECTB, TAKUX CEPHE3HBIX SIMUCCUI HE MMPOUCXOIUT.

B 1995 rony Eponeiickuii CoBer mpousBogutenedt Buauna (European Council of Vinyl
Manufacturers, ECVM) ycTanoBui 10OpOBOJIbHBIE IIETIEBbIC BEIMUYWHBI YMUCCHI B Ka4eCTBE
CpeACTBa, CIOCOOCTBYIOMIET0 paboTe MPEeAnpUsATHH B COTJIACHH C OKpYJKarolled Cpemoi.
Xaptus ECVM, sBrstommascs GopMoil caMoperyimpoBaHHs, BKIIOYAET PYKOBOJCTBO IO
SMHUCCHAM JWOKCHHOB, OCHOBAHHOE HA HAWIyYlle W3 HMMEIOUIMXCS TexXHOoJorui. [
smuccuii B arMocepy BeIXOomHBIX Tra3oB ECVM  pekoMeHIyeT BEIWYHMHY  JUIS
JIMOKCHHOMONOGHBIX cocTaisouux 0,1 Hr M-T/Hum’ (B coorBercTBuHu ¢ (EBponeiickumm)
HOpMaJbHBIMH yenoBusaMu: 11% O,; 273,15 K umu 0°C; 101,3 xITa) u 1 Mxr M-TO/t DX
JUTSI CTOYHBIX BOJ. DTH BEJTMUMHBI MOTYT OBITh B3AThI B KaUeCTBE IpyOOH OLIEHKHU JUIA pacuera
BbIOpocoB ITXJIJI/TIXA® coBpeMeHHbIX MpeanpusaTuii, nponssoasumx 3X/BXM.

6.7.3 HedraHass 0pOMBIILIEHHOCTD

Celpast He]Th sBISETCA CMEChI0 MHOIMX pPAa3JIUYHBIX YIJIEBOJOPOJOB M HEOOJBIIOrO
konuuecTBa mnpumeceil. CocTtaB ChIpoli HETH MOMKET 3HAYWUTEIHLHO BapbUPOBaTh B
3aBHUCHMOCTH OT ee HMcTouHuka. HedremepepabarbiBaroniye 3aBOJbI MPEACTABISIOT COOOM
CIIO’)KHYI0O MHOTOOIEpAIIMOHHYIO CHCTEMY, a OINEpaluy, HCIOJIb3YyIOIUecs Ha KOHKPETHOM
HedTenepepadaThIBaIOIIEM TPEANPHUITHH, 3aBUCAT OT CBOMCTB mepepadarbiBaeMoil HehTH H
KEJAeMBbIX TIPOYKTOB.

Jlo HacTOsIEero BpeMEHH COOOLIAJOCh JIMIIbL 00 OJHOM IOTEHIUAIBHOM HMCTOYHUKE
X AJ/TIX 1D B HedTenepepabaThiBatoliell MPOMBIIIIIEHHOCTH: pereHepaliys KaTaau3aTopa,
NPUMEHSIOIIET0Cs. TIPH KaTAIMTUYECKOM PaCHICIUICHHH OOJIBIINX MOJICKYJ YIJIEBOJOPOJIOB
710 MeHee KPYMHBIX, JIeTkux Moiniekys (Beard u nip., 1993).

ChIpbeM ISl TIPOIIECCOB KATAIUTHYECKOTO pedOpMUHTAa OOBIYHO CIY>KUT HU3KOOKTaHOBAas
HadTta. B karanuTuyeckoMm ruApope@OpMHUHTE HCIONB3YIOT KaTalu3aTopbl HA TMJIATHHOBOM
ocHoBe. [Ipu HempepbIBHOM Mpoliecce CTapblii KaTalu3aTop MOCTOSHHO YNAJsoT CO JHA
peakropa ¥ HAmpaBIAOT B pereHeparop, TIJe U3 Karaau3aropa pacKaJeHHbIM
BO3/[yXOM/TIapOM BBDKUTAIOT yriiepoA. Jlis TojyiepKaHus KaTaTUTUICCKOW aKTUBHOCTH K
HEMY J00aBJISIOT TIPOMOTEP, OOBIYHO OpPraHUYeCKOe XJIOpCOoAepKallee BenIeCTBO, HAIPUMeEp,
TPpU- WK NEPXJIOPITUIICH. Brary yaanstor, 1 pereHepupoBaHHbBINA KaTaau3aTop BO3BPAIIACTCS
B TMEPBBIA CIIOW peHOPMUHT-YCTAHOBKH. B IUKIMYHBIX WM TIOIY-pPereHepUPYIONUX
YCTaHOBKAaX BOCCTAHOBJICHUE KaTaanu3aTOpa MPOUCXOAUT NEPUOANUECKH, B PE3YIbTATE TAK KE
MPOUCXOAT COOTBETCTBYIOIIME dMUcCHH. B aToM mporiecce ooHapyskensl [TXIJI/TIX1D.

INXAYIIXAD moryT mocTymarth B BO3AYX WM YJIaBIUBAaTbCA CHUCTEMaMH OYHUCTKH H
nepexoanTh B cTokH. KoHeuHble sMuccun OyAyT 3aBHCETh OT MPHHUMAEMBIX MEpP KOHTPOJISA
3arpsi3HEHMS ¥ OT OOpaIleHus ¢ OcTaTkaMu. M3-3a OTCYTCTBHS JaHHBIX (PaKTOPBI IMUCCUH HE
MOTYT OBITh IPEACTaBICHBI. J{JIs 9TOM MOAKATErOpruu CPOYHO TPEOYIOTCS JaHHBIE H3MEPEHHI.

B Hacrosimee BpemMsi MOXKHO KOJWUYECTBEHHO ompenenutb Toubko [IXIJI/ITX/ID,
oOpasyromuecss TpH CXKUraHud B ¢akegax Ta30B, BBINYCKAEMbIX  HE(TIHBIMH
MpEeNNpUsITHIMHA. ByJleT HCIob30BaThCS TOT ke (PAKTOp SMHUCCHU, YTO M NMPHUBEICHHBIN B
I'maBe 6.3.3 — CyxuraHue Ta30B U3 OTXOJIOB OPraHUYECKOT0 MPOUCXOXKICHUS/OMOTra30B.
®dakTop SMHCCHH B BO3MyX, NMpuBeAeHHBINM B Tabmuie 65, maercs B pacuere Ha Tk u
KyOW4ecKuii MeTp.
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Tabnuma 65: ®DakTopbl SMUCCUU JIJISl CKUTAHMS Ta30B B akenax

Knaccudukanus DaKkTOp IMUCCUU - MKT DaKkTOp IMUCCUU - MKT ™™
TO/TIk COXKEHHOTO Ta3a COXKEHHOTI'0 Ta3a
Boznyx Bozayx
daxkebl 8 0,0003

6.7.3.1 [locmynnenue 6 6030yx

B nacrosmee BpeMsi MOTYT OBITH OIEHEHBI TOJIBKO SMHCCHU B BO3IyX ITyT€M NPHUMEHCHHS
TOro *e (pakTopa SMUCCHH, YTO W NPHU CKUTAHUH (BKIIIOYAs CKUTAHUE B (pakelax) OTXOIOB
OPraHUYECKOr0 MPOHMCXOXKIACHHs M Ouoraza. OMHCCHM  BCJIEICTBUE PEAKTHBALMU
KaTaJIn3aTopa MOKa elle HE MOryT ObITh KOJIMYECTBEHHO OIPE/CICHBI.

6.7.3.2 llocmynnenue 6 800y

KonnuecTBo cTOKOB, 00pa3yOLIMXCs B IPOLIECCE KATATUTUYECKOTO pe(hOpMUHTa, COCTABIISET
okoJio 190 xr/T ceipbsi. CTOKM cozepKaT BHICOKHE YPOBHHM HE(TH M B3BEIIEHHBIX TBEPHABIX
yactuil. Omuccun [IXJI/IIX/IP B Bogy MOTyT MpOMCXOAUThH MpH cOpOCe CTOYHBIX BOJ.
OnHako B HacTosIee BpeMsl JaHHbIX He umeeTcs. Beskuii cOpoc CTOKOB ciiefyeT OTMevarh.

6.7.3.3 llocmynnenue ¢ ocmamku

Merkue 4acTuIpl OTPabOTAHHOTO KaTallM3aTopa MOTYT HAKaIlIMBaThCsl B CUCTEMaX OYMCTKU
TOHKHUX 4acTHll. B roj Ha HedrenepepadaTpiBaroeM MpeANPUATHA TPOU3BOIUTEIBHOCTBIO 5
MJIH. TOHH/TOZ HapaOaTbiBaeTcs okosio 20-25 ToHH oTpaboTaHHOro Karaiausaropa. OObIYHO
0TpabOTaHHBIM KaTalIU3aToOp HAMPABISAIOT 0OPATHO VIS PEUUPKYIIALUN I BOCCTAHOBJICHHUS.

IIpu ouncTke CTOKOB MOryT oOpa3oBaTbCsi Wibl. JIaHHBIX O MPUCYTCTBUM B HUX
NMXO/TIXAD ©He wumeeTcs; oaHako ObITM OOHApyXEeHbl KOHIIEHTPAllMW TIHpEHa W
Oenzo(a)nupeHa mopsiika Heckonbkux Mr/kr (BREF, 2000b).

6.7.4 I1pon3BOACTBO TEKCTWIBLHBIX U3AEINI

TexcTuiabHas TPOMBIIUIEHHOCTh COCTOUT U3 Pa3HOOOPA3HBIX OT/IENbHBIX TPYII IPOU3BOJICTB,
MIPOM3BOAIINX /WM TepepadaThIBAIOIIMX MPOAYKTHI, OTHOCAIINECS K TEKCTHIIIO, KOTOpPhIE
BKJTIOYAIOT BOJIOKHA, TPSDKY, TKAaHW, C LEJNbI0 JAIbHEHIIeH WX TepepaOOTKH B TOTOBBIC
m3nenusi. OHM MOTYT BapbUpOBaTh OT HEOONBIIMX NpeanpuaTuii "Ha 3aaBopkax" c
MPAKTUYECKUM OTCYTCTBUEM KOHTPOJISA 10 KPYITHBIX CIOXHBIX MPOMBIIIICHHBIX TPOU3BOICTB
C BCECTOPOHHHMM KOHTposieM 3arpsisHeHus. [Iporecc mepepaOoOTKH CHIPBEBBIX BOJOKOH B
TOTOBBIE TEKCTWJIbHBIE H3JETHs OYEHb CJIOXKEH, CJIEeJIO0BaTEeIbHO, OOJbINas 4YacTb
TEKCTHIIBHBIX (haOpuK siBiseTcs crnenuanusupoanHbiMu npennpusatusimu (US-EPA, 1997b).
TekcTunbHas MPOMBIIIIICHHOCTh BbIIeJIeHa KaK nmoTeHnuanbubiil uctounuk [IXJJI/TIXD mo
CJIEAYIOIIUM IPUYHHAM:

[lectununapl, Takue Kak TMEHTaxJOp(EeHOd, KOTOpble, KaK H3BECTHO, 3arpsA3HEHBI
MXIJ/TIX 1P, MoryT momactb Ha MOPEANPHUATHE C CBHIPhEM, HAMPHUMEpP, XJIOMKOM,
obpabotannbiM [1XD.

KpaCHTeJII/I Ha OCHOBC XJIOpaHUWJIa MOTYT NPUMEHATBHCA AJIA OKpalllMBaAHUS TCKCTUIIA.

B orpenoyHslIx mpomeccax MOTYT MCHONIB30BATHCS  XJIOPUPOBAHHBIE XUMHUYECKHE
BemiectBa, 3arps3HeHnbie [IXJIJI/TIX]I®D, a mpoliecchl MPOMBIBKH B IIEIOYHON Cpesie
SIBJISIIOTCA  COCTABHOM YacThIO IIPOLIECCOB OKOHYATENBHOW OTAEIKH TEKCTHIIBHBIX
5631 (S07078
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Bonbmrie 00beMBbI CTOKOB MOCTYHAIOT B OKPY’KAIOIIYIO CPELy.

[TnereHoe W TPUKOTA)KHOE MOJOTHO HE MOXET OBITh MPEBpAIEHO B TOTOBBIE M3aenus 0e3
MPOXOXACHUS TOJIOTHOM HECKOJIBKUX MOKPBIX MPOIIECCOB 00pabOTKH (M3BECTHBIX TAKKE KaK
OTAETIOYHBIE MPOLECCHI), B KOTOPBIX HCIOIB3YIOTCA OOJBIINE KOJMYECTBA BOIBI, TAKHX Kak
MOJTOTOBKA BOJIOKHA, KpalleHne, HaOuWBKa M OTaenka. EcrecTBeHHBIE BOJIOKHA TPeOyrOT
MIPOXOKIACHUS OOJBIIET0 YUCIa CTaJHid, YeM HCKycCTBEHHbIE. OOpa3yroTCs OTHOCHUTEILHO
0osbiIMe 0ObEMBbI CTOYHBIX BOJ, COJEpKallUe HIMPOKUN HAaOOp 3arps3HSIONIMX BEIIECTB,
KOTOPBIE JI0 CBOETO yAaJCHUS JOJDKHBI OBITH OYHINEHBI. J[J1s mojorpeBa U OXJIaxIeH!s BaHH
JUIE XUMUYECKOH 00pabOTKH M CYIIKM BOJIOKHA M TPSDKM HEOOXOIMMBI OOJIBIIME 3aTpaThl
SHEPTHUH.

[loaroroBka TkaHU TpeOyeT PACHUIMXTOBKU (IUIs1 yJIAJ€HHUS allpeTHUPYIOIIMX MaTephajioB
mepesl TKAa4ecTBOM), NMPOMBIBKM (IPOLECC OYMCTKM, YAAJSIOMIMA MPUMECH U3 BOJOKOH,
MpsDKA WM TOJIOTHA MyTeM MpoMbiBaHus. OOBIYHO B MPOLECCE MPUMEHSIOTCS LICIOYHBIC
pacTBOpel) M OTOENMBaHUS, a TakKKe OMaTuBaHUS (ISl yAaJeHUs HeXelaTeIbHbIX
OKpaIlIEHHBIX CYOCTpaTOB M3 BOJIOKHA, MPSKU Wi TojioTHA. Hamnbosee pacipocTpaHeHHBIMH
OTOCMBAIOIIMMHU CPEACTBAMHU SIBJISIFOTCS MIEPEKUCHh BOAOPOJA, THIOXJIOPUT HATPHUS, XJIOPUT
HaTpus U ra3000pa3HbIif auokcun cepsl. Ilepekuch Bogopoaa - Hanbosee pacnpoCTpaHEHHOE
CpeAcTBO OTOENMBAaHUS XJONKAa M XJIONKOCOJEpKAallMX MaTepualioB) M Mepcepu3aliu
(mporecc pazpa®oTaH UIi XUMHYECKOIO MM MEXaHHMYECKOIO M3MEHEHHsI BOJIOKHA ITyTeM
npomyckanus ero uepe3 15-20% pactBop kayctuueckod cozpl). Omnepanuu KpalleHHs
UCTIONB3YIOTCS HAa PAa3HbIX CTaAusAX IPOM3BOACTBA C TeM, 4YTOOBI J00AaBUTH IIBET H
pa3HooOpa3ne TEKCTHIBHBIM U3ACIHSIM, Ul YBEINYCHUS MX HEHHOCTH B KaUY€CTBE MPOIYKTA.
Kpacurenu, ucnons3yiomuecss B TEKCTHIFHONW MPOMBIIUICHHOCTH, B OOJBIIMHCTBE CBOEM,
cuaTeTHYeckre. OTeNKa BKIIOYaeT B ce0s XMMUYECKYIO FITH MEXaHUIeCKyI0 00paboTKy.

Jlo Hacrosimiero BpeMEHH caMmblii  OONBIION TOTOK OTXOAOB W3  TEKCTHILHOM
MPOMBIIIJICHHOCTH YXOJIWJ CO CTOYHBIMH BOJAMH. boibine o0beMbl OTXOJOB BKIHOYAIOT
[IPOMBIBOYHBIE BOJBI IPOLECCOB ITOATOTOBKM U HENPEPBIBHOIO KPALICHUS, IIEIOYHbIC
OTXOJIbI TIOJITOTOBKM M TMAPTHH OTXOJIOB KPAaCHUTENEH, cojeprKaliue OONbIINE KOJIUYeCTBa
COJIM, KUCJIOTHI HUJIH IISIIOYH.

N3 635000 meTpruyueckux TOHH KpacuTeNel, exerogHo MPOoru3BOJAUMBIX BO BCEM MUPE, OKOJIO
10-15% ynansercsa B CTOKU mpolieccoB kpamieHus. OJTHaKo KpacuTeau B CTOKaxX MOTYT ObITh
XMMUYECKH CBSI3aHbl C BOJOKHaAMHU TKaHeil. CpeaHsst HapaOOTKa CTOKOB JJIsl KPYIHOTO
LEHTPaJIN30BaHHOro mnpombiuuieHHoro mnpexnnpustus B CLIA ouenuBaercs ot 3,8 go 7,5
MUJJIMOHOB JIUTPOB B JIeHb (OJUH U B2 MUJUIMOHA TaJUIOHOB B JIeHb). [Ipoliecchl kpameHus u
OTIOJIACKUBAHMS MPH AMCIEPCHOM KpameHuu AaroT okoio 100-140 nuTpoB CTOKOB Ha Kr
npoxaykra (12-17 ramuioHoB cTo4HBIX Box Ha (yHT). CXOMHBIE MPOIECCH MPH XUMHYECKH
AKTUBHOM W TMPSMOM OKpAIIMBAaHWUHU TMPHUBOIAT K OOpa30BaHUIO elle OOJBIIMX KOJUYECTB
CTOKOB, 0K0J10 125-170 11 cTokoB Ha KT npoaykrta (15-20 ramionoB Ha (GyHT npoaykra) (US-
EPA, 1997b).

OcHoBpIBasich Ha aHanm3e 16 mpoO u3 ['epmanuu, OBLIO CIENAaHO 3aKIIOYEHHE O TOM, YTO
koHneHTparus  [IXJJI/TIXJI® mnpu 5TUX OTHEHOYHBIX Ipoleccax 3HAYMTEIBHO HE
BO3pACTaeT: CpEeJHUE KOHICHTPAWH, OOHApY>KEHHBIE B TOTOBOM XJIONKE, COCTABHIJIH
0,2140,10 ur M-T3/kr ¢ menuanoii 0,20 ur M-T3/kr (Horstmann, 1994). Otu pe3ynbraTh
ObUTM TIOATBEPKACHBI IPH CIYYalHOM aHaiu3e Mpo0 XIIOMKa-ChIpla W TpPeBAPUTEIHLHO
00paboTaHHOTO XJIOMKA, MPUOBIBAIONIETO B raBaHb | amOypra, kotopsrit cogepxain 0,03-0,2 Hr
M-TO/xr IIXJJ/TIXID (Hutzinger u ap., 1995; FHH, 1995).

Ucrounuku [TXJI/TIX® B TOTOBBIX MPOIYyKTaX MOTYT BOBHHUKATh B Pe3yJIbTaTe:
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° HpI/IMeHeHI/ISI XJIOPUPOBAHHBIX XMMHWYCCKHUX BCUICCTB, 0COOEHHO HX(D, JUIA 3alllMThI
ChIpbA (XJ'IOHKEL, MepCTHU U APYTUX BOJIOKOH, KOKH U I[p),

° HpI/IMeHeHI/IH KpaCHTeJ’Ieﬁ, 3arpA3HCHHBIX TUOKCHHAMM,

e O6pazosanus [IXJ/ITX /D npu otaenounoit obpadboTke.

B To Bpems kak mMeercs MHOTO JaHHBIX 1m0 KoHmeHTpamusMm [IXJJI/TIXI® B roToBBIX
u3nenusix (TEKCTUIIBHBIX), HET JAHHBIX MO OCTATKaM W CTOYHBIM BojaM. CIielnoBaTeNbHO,
(haKTOpPbI SMUCCHH MOTYT OBITh MPEJICTABICHBI TOJBKO KaK BEPXHUE M HIDKHUE TPAHMIIBI JUIS
FOTOBOT'O MTPOIYKTA.

Tabnuna 66: @akTop SMUCCHH IS TEKCTUIBHON MPOMBIITUIEHHOCTH

Kiraccudukanus DakTOPBI AMUCCUU - MKT TD/T TEKCTUIBHBIX U3ACTUI
Boszayx Bona ITouBa IIponykt Ocrarok
1. BepxHuii mpenen HII HO HII 100 HO
2. Huxnuii npenen HII HO HII 0,1 HO

6.7.4.1 Illocmynnenue 6 8030yx

Het cBuzneTensCTB TOMY, YTO B pe3ysbTaTe padOThl TEKCTHIIBHBIX NPEANPHUITUN TPOUCXOTUT
nocryruienne [IXJJI/TIX/I® B Bo3ayx; ciemoBaTelbHO, (PaKTOp SMHUCCHH HE YCTaHOBIICH.
OMHcCcMM TpU  NPOMU3BOJACTBE Mapa M AJIEKTPOIHEPIrUU CclieAyeT paccMaTpuBaTh B
cooTBeTcTBUM ¢ Paznenom 6.3.

6.7.4.2 I[locmynnenue 8 600y

JlaHHBIX HE HMeeTcs, (aKTOPbl SMHCCHM HE MOTYT OBITh paccuuTaHbl. [Ipu n3ydeHUH
OTACJIIOYHBIX TpoleccOoB B ['epMaHMM KOHUEHTpAUMM, MOAJAIOMIMUXCS KOJIMYECTBEHHOMY
OTIpe/IeIICHII0, HE OOHAPYKEHO.

[Toctyrienne B Bogy OyJIeT 3aBUCETh OT MATEPHAIIOB M XUMHUYECKHX BEUIECTB, TPUMEHICMBIX
B NPOLECCE WIM HAHOCHMBIX Ha CBIPHEBBIE MAaTEpHUaJbl, a TAKXKE OT HCIOJIb3YOLIEHCS
OYUCTKU CTOKOB. OueBHJIHO, YTO BO3MOXHBI BbIOpocHl TIXJIJI/TIXJ® Tam, rae mmioxo
KOHTPOJIUPYIOTCS CTOKH, ¥ MPUCYTCTBYIOT OOJBIITNE KOJMISCTBA ONPEICIICHHBIX XUMUYCECKUX
BEILIECTB.

6.7.4.3 Illocmynnenue 6 npooykmuol

BbISIBUTE 3arpsi3HEHHbIC JTHOKCMHAMHU BOJIOKHA, IIEPCTh WM TEKCTHJIBHBIC W3JCIUS C
MOMOIIBIO0 TIPOCTOTO HWHIUKATOpPAa HE MPEICTaBIsIeTCS BO3SMOXKHBIM. B TO Bpemsi Kak B
OOJBIIMHCTBE O00OPa3IOB HEOOPaOOTAaHHOTO TEKCTWIISA OBbLTM OOHAPYKEHBI KOHIIGHTPAIUU
Huxke | Hr M-TO/kr (cpemnue 3HaueHusi okosno 0,2 Hr M-TD/kr), BcTpedanmnch TakKxke
00pa3ipl ¢ BHICOKUMHU ypOBHSIMU 3arpsisHenus. Hampumep, konuenTpanust 244 ar M-T3/kr
ObuTa oOHapykeHa B oTOeneHHOM monuactepe, 370 Hr M-TO/Kr - B TIOJCHHEHHOM XJIOIKE
(Horstmann, 1994) u 86 ur M-TO/kr - B mepctu (Mayer, 1997). B romonormueckux
npopUIsX BCEX CHIIBHO 3arps3HEHHBIX 00pas3loB JOMHHUPOBAIN BBICOKOXJIOPHPOBAHHBIC
XA u IXAD (Cl; u Clg). OHu SBASIOTCSA WHIUKATOPaMU OWUOIMIHOTO TIEHTaXJI0pQeHoIa
WIA KpacuTelel Ha OCHOBE XJIOpaHWiIa, KaK HMCTOYHUKOB 3arps3HeHus. OHaKo, Kak
MIOATBEPKIAIOT HECKOJIBKO TIPOBENCHHBIX aHAIM30B, Koppemanun wmexay [IXD wu
koHneHTparusamu  [IXJI/TIX/I® B TEeKCTHIBHBIX H3ICIUAX HET, XOTA M KOH(UTYpamus
JTMOKCHHOB YETKO Moka3biBaeT Ha [IX® kak Ha MCTOYHUK 3arpsi3HCHUS. DTH pPe3yJIbTaThl
OOBSICHUMBI, TaK KaK MEHTAaXJOP(PEHON SBISETCS BOJOPACTBOPUMBIM COCIUHEHUEM U
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yAaIseTcsl U3 MPOLIECCOB OTAENKH M KOHEYHOH MpPOMBIBKH, B TO Bpems kak [IXJI/TIX]ID
aZIcOpOUPYIOTCS HA BOJIOKHA U OCTAIOTCSI B TEKCTHIIbHBIX m3neiusx (Horstmann nu McLachan,
1995b; Klasmeier u McLachan, 1998).

6.7.4.4 Illocmynnenue 6 ocmamku

B 3aBUCHMMOCTH OT OMMCAHHBIX BBINIC (DAKTOPOB, MBI, 00Pa3yIOIIUECs PU OYNCTKE CTOKOB
WM Ha TEXHOJOTMYECKHX dTarax mporecca, MoryT coaepkars [IXJII/TIX]I®P. B HacTosmiee
BpeMs pe3yIbTaTOB U3MEPEHUH HE UMEESTCS.

6.7.5 O6paboTKa KOXH

Jlo cux nop coobmenuit o 3arpsizaenuu [IXJIJI/TIX][® Ha KOKEBEHHBIX MPEANPHUATHIX WITH
BOJIM3M HUX HE nocTynano. OJHAaKO cOOOINANIoCh O 3arps3HEHHMH KOMMEPUECKUX KOKaHBIX
NPOAYKTOB, M, OCHOBBIBasCh Ha KoHurypammu npoduins [IXIJUTIXAD, moxHO
MPEAINOJIOKNUTh, YTO HMCTOYHMKOM 3arpsisHeHus sBisterca IIX®. Orto npennosnoxxeHue
MOJYEepKUBaeT TOT (akT, 4yTo co BpemeHu 3amnpera [IXD B ['epmanmm B 1989 rony,
YCTaHOBHBIIIETO MAaKCHMAJIbHYIO KOHIIEHTpPAIIMI0O B KOHEYHOM mpomykre 5 mr [IX®D/xr
KOHEYHOTO NpoaykTa, koHmenTpamuu [TXJI/TIX1® B ToBapax U3 KOKW CHU3UIHCH.

B omimune ot TekcTunbHbIX u3neaui, [IX®D, onHaXapl MPUMEHEHHBIN ISl KOKHA, HE MOYKET
ObITH JIETKO YJaleH B TPOLIECCe NPOMBIBKM. B KOXaHBIX HAarpyAHBIX KOIIEIbKax
naomonanuch koHuteHTpanuu [IXJJI/TIXAD no 430 ar M-TO/kr, B KO)KaHBIX OOTHHKAaX JI0
6400 ar M-TO/kr (Malisch, 1994). Xota Bo MHOruX cTpanax npumenenue [1X®d cuuzmiocs,
mo kpatinet mepe, B o0yBu konueHntpanuu [IXJJI/TIX/I® He ymeHpmmimcek: B ['epmaHuu B
Obutn  OOHapyXeHbl MakcuMaibHble KoHIeHTpauuu 2100 mw 3000 ur M-TO/kr,
COOTBETCTBEHHO, B KOXaHBIX Ty(isix, KymieHHbIX B 1991 roxy. B 1996 roxy mponomkamm
BCTPEYAThCS 4Ype3BhIYAiHO TOBBIIICHHBIE KoHIeHTpammu (Klasmeier m McLachan, 1997).
Jnsa  xoxaHbslx um3menuil  koHueHTpamuu [IX®P koppenupyroT ¢ KOHUEHTPALMSIMHU
X J/TIX 1D, mo kpaitHeit Mepe, KadeCTBEHHO. | OMOJIOTHYECKHE M CTPYKTYPHBIE MPOGUIH
1 KOHQUTypaluu SBHO MOKa3bIBAIOT, YTO MCTOYHUKOM 3arpsi3HEHUS] TUOKCMHAMHM SIBISETCS
[IXO.

B PyxoBozncTBe Ha HACTOANIMI MOMEHT NPEACTaBICHBI (PAaKTOPHI SMUCCHU TOJBKO JUIS
KOHEYHOTO MpoAykTa. J[aHHBIX MO CTOKaM MM OTXoxaM He umeerca. Oxujaercs, 4To
SMHUCCHHM B BO3AyX He3HauMTelbHBI. [locTyruieHne B BOAY U C OCTaTKaMH MOXET OBIThH
3HAYUTEIBHBIM.

Tabnuna 67: @akTopbl SMUCCUU /ISl KOKEBEHHOH MPOMBIIIIICHHOCTH

Knaccudukanus daxTopbl SmMuUccHu — MKT TO/T
Boszayx Boga | Ilousa | Ilpoaykr | Ocrtarox
Bepxuuii npenen HII HO HIT 1000 HO
Huoxnuii npenen HII HO HII 10 HO

6.8 OcHoBHasi kateropus 8 —PasHoe

Ora KaTCropus BKIIIOYACT BOCEMb IIPOLECCOB, KOTOPBIC HEC MOI'YT OBITE OTHECEHBI K Apyrum
OCHOBHBIM KaTCropusmM HCTOYHUKOB. PaCCManI/IBaeMHe MNOAKATCTOPHHU ITOKA3aHbI B Ta6HI/IIIC
68.

B stoT Pazgen Takke BKIIOYEHBI JIBa Mpoliecca (CyIiKa 3eJeHOr0 KOpMa M KOINTHIIBHU),
KOTOpBIE MOXXHO PaccMaTpHBaTh KaK MPOLECCHl CXKUTAHUS, HAPUMEP, CXKUTAHUE OTXOJO0B
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npeBecuHbl — Pa3nen 6.1.6 win oTorieHNe KUIHUINA U IPUTOTOBIeHUE nmuiy — Pa3nen 6.3.4.
OHu paccmaTpuBaroTCs B HacToslleM Pa3zziene, MOCKOJIbKY CYIIKa 3€JI€HOr0 KOpMa MOXKET
OKa3arh cymecTBeHHOe BimsHue Ha KoHmeHTpauun [TXJIJI/IIXA® B kopMax M MpoayKTax
MUTaHUS, a CJIEeOBATEeIIbHO, OKa3aTh BO3JCHCTBHE HAa YEJOBEKa, KaKk 3TO OBLIO HEIaBHO
MpOIEeMOHCTpUpoBaHo B ['epmanun. Taxxe, HECMOTPS HA TO, YTO ATOT MPOIECC XOPOIIO HE
W3YyYeH, KOMYEHHEe Msica W PBIOBI MOXET TPUBECTH K BBICOKMM KOHIIEHTPALHUAM
NXAJ/TIXAD B npoayKTax MUTaHUS, & BIOCIEACTBUM HEMOCPEICTBEHHO MOBIUSATH HA UX
YPOBHH B OpraHU3Me YEJIOBEKa.

Tabmuna 68: [logkateropuu OcHOBHOI KaTeropuu 8 - PazHoe

Neo OcHOBHBIE KATErOpUM U Bo3zayx | Boma | Ilousa | llpoaykT | OcraTok
NOAKATEr OpPUH
8 Pasnoe X X X X X
a | Cymka 6uomaccsl (3e1eHbIl X X

KOpM, JIpeBecHasl IIera)

b | Kpemaropun X X

Kontunsuu X X X
d | XumMudeckast 4yucTKa X X X
e | TabakokypeHue X

3Haunmoctb Bompoca B coorBercTBUM c0 Crartweii 5, Ilpunoxkenuem C
CTOKro1bMCKOH KOHBEHIMHU

B coorBercTBHM ¢ mnonoxkeHusMu CraTbu 5, HUCTOYHHUKHU B ,[[ElHHOfI KaT€ropun MOryT
KJIaCCU(UIIMPOBATHCS CIETYIOIIUM 00pa3oM:

Kareropuu ucrounukon Ilpuinoxenus C Hactu 111 Brarouaror:

Kareropus ncrounuka Paznen B pykoBojicTBE

(2) Kpemaropuu 6.8.2

6.8.1 Cyika bnmomMacchl

Cymika Ovomacchl, HapuMep, APEBECHOW ILIEHbl WM 3€JIEHOTO KOpMa, OCYILIECTBIIAECTCS B
OapabaHax WJIM Ha OTKPBITOM BO3Ayxe. B oTCyTCTBMM NaHHBIX M3MEPEHHMI KOIpa U Ipoyas
Ouomacca, ImpUMeEHsieMasl JIOKAJIbHO, OYEHb YacTO Ha JKCIOPT, OyIeT BKIKOYEHA B ITY
kateropuro B [loakaTeroputo a.

B koHTponmpyeMbIX ycnoBHsX OyAeT WCIONb30BaThCs YHCTOE TOIUIMBO, HaIpHUMeEp,
IpeBecuHa. B HemaBHeM ciiywae, npoucmienueM B ['epmaHuM, Korja B KayeCTBE TOIUIMBA
NPUMEHSIACh  3arpsA3HEHHAs  JIPEBECHMHA, pE3yJbTaTOM  SIBWIKWCh OYEHb  BBICOKHE
koHneHTparuu [IXJI/TIXI® B 3e1eHONH KOPMOBOIT MyKe. Y CTaHOBJICHO TPU KaTerOpuH, Kak
nokazano B Tabnure 69.

Cymika 3eleHOro KopMa ¢ MCIOJb30BAaHMEM HEKAa4eCTBEHHOIO TOIUIMBA, HalpuMmep,
MPONUTAHHON JIPEBECUHBI, MCIOJIb30BAHHBIX TEKCTUIBHBIX HM3ACINANA, KOBPOB U Ip., MOXET
MIPUBECTH K 3arps3HEHUI0 nponykTa. B pesymnbrate 3arpssaenue [IXJ/TIX/IP nmepeiiner B
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KOpMa M B MHUIIEBYIO ILEMOYKY 4eJOBeKa. 3arpy3ka HaJUIeXkallero TOIUIMBAa B IPOIecc
SBIISICTCS BOTIPOCOM YTIPABIICHHS B LEIISIX HEMOMYIIEHUS 3arps3HEHUSI.

Tabmuma 69: @akTopbl SMUCCUH ISl CYHIKH OMOMAacChl

Knaccudukanus dakropsl smMHccHH - MKT TO/T poaykra*
Bozayx Bona | Ilouma | Ilpogyxr | OctaTtok
1. Hesarps3HeHHas ApeBecHHA 0,007 HII HO 0,1 HO
2. 3eleHbIi KOpM 0,1 HII HO 0,1 HO
3. bwuomacca, obpaboTaHHast 10 HII HO 0,5 HO
[MX® nnu npyrum oGpazom

*- ocIe CyIKku

6.8.1.1 Ilocmynnenue 8 6030yx

W3mepeHHbIE KOHLIEHTPALMU B BO3AyXe HaXoAWIuCh B nuamnazoHe ot 0,005 Hr M-T3/Hm® 10
3,51 ur M-TD/HM® ¢ memmanoii 0,16 ur M-TO/Hm’ (LUA, 1997). Ouenp BBICOKHE
KOHUEHTpauu ObuUIM OOHApy’KEHBI, KOTJa B KaUeCTBE TOIUIMBA JAJISl CYLIKH 3€JICHOr0 KopMma
ncronb3oBanack nponuranHasg [IXd npesecuna.

6.8.1.2 Illocmynnenue 6 npooykmuol

KoHueHTpauu B npoJyKTe, HalIpuMep, YUCTOM IpeBecuHe, OJIM3KU K Mpeieny oOHapyKeHUs
(oxomo 0,1 Hr M-TD/kr), 1 3Ta BelW4MHa, KaK IMOKa3aJM OMOJIOTHYCCKHUE HAOIOMCHUS H
UCCIICIOBaHNs, MPOBEIEHHbIE HAa BAUIMHCKOM IUIEBEJE, MOXKET MCIIOJIb30BAThCS Kak
Mokaszareib KOHILEHTpauuu B Kopmax. KoHIeHTpauuu, OOHapyeHHbIE€ B BBICYIIEHHOM
MPOAYKTE NPU HCIHOIb30BAaHUM 3arpsi3HEHHOM JIPEeBECHMHBI B KaueCTBE TOIUIMBA, COCTABIISIIN
ot 0,3 no 0,8 uar M-TO/kr cyxoro BemectBa. CreayeTr npuMeHsTh pakTop smuccuu 0,5 MKr
M-T3/T, ecnmu B KauecTBe TOILIMBA MpHUMeHsuIach nponutanHas [1X® npesecuna, u 0,1 Mxr
M-T3/T, ecnu UCTIONB30BAIOCH HE3ATPSA3HEHHOE TOTLIUBO.

6.8.2 Kpemaropuu

Kpemanusi siBisieTcsi OOBIMHON TPAKTUKOW YAaJCHUS YCOMIIMX CXKHTAaHWEM BO MHOTHX
oOmecTBax. OCHOBHBIMH COCTABIISIONIMMH JIISl KpPEMallMW SIBJISIOTCS MEXaHH3M 3arpy3Kd
rpo6a (1 Tena), OCHOBHAsI KaMepa CropaHMs, HHOTJa JOCKHraTeNnbHas KaMepa, B HEeKOTOPBIX
CIly4asiX TbUICYJIOBUTENh MM OoJiee CIIOXKHAasi CHCTeMa OYMCTKM Ta3oB. B koHeyHOM cuere,
ra3el BBIBOAATCS 4epe3 TpyOy. BombimmHcTBO meuelt paGoraroT Ha MpHUPOIHONW HEeDTH WIH
NPUPOTHOM Ta3e, HEKOTOpble paboTaloT Ha dJeKkTpudyecTBe. Kpemaropuum o0OBIYHO
pachoioKeHbl B TOPOAax W OJIM3KO K HACENICHHBIM paiioHaM, a TpyObl, KaK MpPaBuUIIO,
oTHOCUTENbHO HU3KU. O0a 3TuX (hakTopa MPUBOIAT K CPABHUTEIHEHO OBICTPOMY JCHCTBHIO Ha
OKPYKAIOIIYIO CPEIy U YeI0BEKa.

YCTaHOBKM MOTYT COBCEM HE MMETh CHCTEM OYHMCTKH JBIMOBBIX ra3oB, 0ojee mepeaoBbie
YCTaHOBKM HMEIOT BTOPHYHBIE JOCKUTaTeNIbHbIE KaMmepbl sl OOeCHeYeHHs XOPOLIEro
BBIFOPAHUS TA30B M MOTYT ObIThb OCHAIEHbl CHUCTEMaMM IbLICYJIaBIMBaHUs (LMKIOHAMH,
JIEKTPOCTATUUECKUMH OCAIUTEIIMH). B COBpeMEHHBIX KpeMaTopusix HMEeTcs CII0KHOE
0o0OpyZOBaHME KOHTPOJSl 3arps3HEHHs BO3[AyXa, HANpuUMep, MPOBOAUTCS BIyBaHHE
azicopObeHTa MM Kataau3aTtopoB Uit yaaneHus win yaudatoxkenus [IXJU/TIXA®D. C takum
o0opyoBaHUEM MOXKET OBbITh COOJNIOJICHA KOHIeHTpanus smuccuid B 0,1 Hr M-T3/Hm’
(3aKOHOJATENFHO YCTAaHOBJIEHHAs B ['epMaHuu mpenesbHas BEJTUYMHA, 27" BImSchV).
DMUCCHN KpeMaTopreB 0e3 Kakoro-JIMO0 KOHTPOJIS 3arps3HEHUs BO3AyXa MOTYT OBITh 10 50
ur M-TO/Hm® (11%0,). [Ipou3BoaNTENEHOCTS BapbupyeT OT 2 A0 70 kpemanwii B neHb. B
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cpemHeM, JUIsl ogHOW Kpemammu HeoOxomumo 70 wmuHyT. OOBEMBI JBIMOBBIX Ta30B
KoJIeOMI0TCS B quana3oHe npuobiausutesnbHo ot 2000 Mg mo 10000 M/, Coobmanocs o
KOHIIEHTPAIUAX B 30JIbHOH TBIIM MYJIBTHIIMKIOHA WJIH IBUIM, YJIOBJICHHOW (WIBTpaMH, B
muamnazone ot 1000 xo 2500 ur M-TO/kr (LUA, 1997; Genbruiickue nanusie). [lo nanaeM n3
lNonmnmanaum, 3a ogHy Kpemariuio obpaszyercs 75 T JieTydeil 30JIbHON TBUIA C KOHIICHTpaIuei
35000 ar TO/KT.

B pamkax mpoekta mo otbopy npo0 M NpoBeACHHIO aHaM3a B Tanianne ObUTH M3MEpPEHBI
KOHLEHTpAlMi B JIbIMOBBIX Ta3ax M 30JI¢ KpeMmaropus, KOTOPBIA COCTOSUI U3 NEPBUYHON
KaMepbl ¢ OTHEYNOPHOH (yTepOBKOW M BTOPUYHOM Kamepo# ¢ mocxkwurarenaem. Obe Kamepsl
paboTtanu Ha JIETKOM HEPTSIHOM TOIUIMBE. ['a3bl HANPaBISUIMCH B BBICTIIAHHBIN OTHEYTOPHBIM
MaTepuaioM Ta30XxoJ, KOTOPBIA MIEN Yepe3 TMOA3EMHBIA KHPIHWYHBIN Ta30BBIA KaHal M
BBIXOAMI B (YTEPOBAHHYIO KUPHHYOM TpyOy, KOTOpash HaxoIuiach MPHOIU3UTENHHO B
matHaauaty Merpax ot neun (UNEP, 2001; Fiedler u mp., 2002).

Tabmuma 70: @akTopbl SMUCCUU JIJISI KPEMAaTOPUEB

Knaccudukanus ®dakTopsl SMUCCUU - MKT TO Ha Kpemaluio
Bosnyx | Boma | Ilousa | Ilpomykr | Ocrtarox
1. OtcyTcTBHE KOHTPOIIA 90 HIT HII HIT HO
2. KonTpons cpennero ypoBHs 10 HIT HIT HIT 2,5
3. OnTuManbHBIA KOHTPOIb 0,4 HII HII HIT 2,5

6.8.2.1 llocmynnenue 6 8030yx

Cnenyer BbIOMpaTh (DakTOpel SMHMCCHUM I Kjacca 1, €cin yclIOBUS TOpEHHs IJIOXHe
(Hanpumep, Temreparypsl Hike 850°C, HEKOHTPOIMPYEMBIN OTOK BO3/yXa s TOPEHUS U
Ip.), €CIIM IUIaCTMACChl WIM JPyTue JeKOpaTHUBHbIE MaTEpUalbl CKUTAIOT BMECTE C TpodoM,
JpeBECHHA, U3 KOTOPOH cienaH rpod, MpOomUTaHa 3alllUTHBIMU CPEACTBAMH, WM €CIH Ha
MECTE HET CHCTEMbl OUYMCTKH ABIMOBBIX Ia30B. DaKTOpbl AMHCCHM Ul Kjacca 2 ClenyeT
[PUMEHSTh, €CIIU YCIOBHSI TOPEHUS JIydllle — TeMIepaTrypbl ycroiunBo Beime 850°C, moTok
BO3/yXa JJISi TOPEHHS KOHTPOJIHMPYETCs, OTCYTCTBYIOT IUIACTMACCHl U JIpPYTHe MpoOJIeMHBIE
MaTepuajbl, a TakKe Ha MEeCTe MPOBOAMTCS KaKoe-TMOO MbuleyiaBiuBaHue. DakTopsl
SMHUCCHU IS KJIacca 3 cileAyeT MPUMEHATh NPH HATUIUU (DYHKIIMOHUPYIOIIEH COBPEMEHHOM
CHCTEMBI KOHTPOJIS 3arPA3HEHUS BO3IyXa.

Kim u ap. (2003) coobmian 06 smuccusix B Bo3ayx kpemaropueB Kopen Ha yposue 0,46 — 2,1
ur TO/HwM’, uto cootBercTByeT dakTopy smuccuu 8,4 r TD/Ha eIMHHIY KPEMHPOBAHHBIX
OCTaHKOB.

Konnentpamuu IIXI/TIX]I® B Tpybe kpemaropus B Tawmnange BapsupoBaiu oT 10,5 mo
28,6 ur M-TO/M’ co cpenmeit Bemmumuoii B 17,6 ur M-TO/™ (mpu 11% 0,). Dtu
KOHIeHTpanuu nanmu (akrtop smuccun 18 Mxr TO/Ha enMHUIly KPEMUPOBAaHHBIX OCTaHKOB.
ITockonbky KpemaTopuil ObUI OCHAIEH IOCKHraTeileM, OH ObT OTHECeH K Kiaccy 2 ¢
¢daxTopom smuccuu B 10 mMxr TO/enuHuily KpeMHpPOBaHHBIX OCTaHKOB; CIIEIOBATEIbHO, OH
MIOTIA1aJ]T B YCTAHOBJICHHBIH AMANa3oH dMHUCCUi. DaKTHIeCKH U3MEPEeHHbIN (PaKTOp IMUCCHH
ObUI HECKOJBKO BBIIIE, YEeM OXXHMJAIOCh, YTO MOXXHO OOBSICHHTH TE€M, YTO JJIMHHBINA
MOJI3EMHBIN ra30X0j KpeMaTOpHs CIIOCOOCTBOBaN MOBTOpHOMY oOpazoanuio [TXIJI/TTX /D
B ''TeMmepaTypHOM OKHe", 4TO, TaKUM O0pa3oM, MPUBOJWIO K TMOBBIIICHUIO KOHIIEHTPALHA
X J/TIX 1D B geimoBoM Tase (UNEP, 2001; Fiedler u ap., 2002).
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6.8.2.2 llocmynnenue 6 800y

Kaxk mpaBuito, B KpeMaTopHsax He MCHONB3YIOTCS MOKpBIE CKpyOOephl TN TyIICHHE BOJOH, a
CIIeIOBaTENIbHO, COPOCOB B BOAY HE MPOUCXOIUT. Eciu ncnonb3yroTess MOKpbie CKpyOOepsl,
TO CTOYHBIE BOJBI MOTYT IIONACThb B MECTHbIE KaHAJIW3ALOHHbIE CHCTEMBbl WJIH ObITH
cOporensl 6e3 npeasapurenbHOro cobopa. [lpumepst u3 3anagHoit EBpornsl noka3eiBaroT, 4To,
KaK IMPaBUJIO, IPUMEHSIOTCS CHCTEMbl KOHTPOJS 3arps3HeHus 6e3 oOpa3oBaHUS CTOKOB, B
KOTOPBIX IPOUCXOANUT HCTIAPEHUE CTOKOB BHYTPH YCTaHOBKH.

6.8.2.3 llocmynnenue 6 nougy
HOCTYHJ'IGHI/IH B ITOYBY HE IPOUCXOOUT.
6.8.2.4 Illocmynnenue 6 npooykmul
[IponyxToB He 0Opasyercs.

6.8.2.5 llocmynnenue ¢ ocmamku

[Inoxue ycnoBus rOpeHHsl MPUBOAAT K HEMOJIHOMY CTOPaHHMIO OPraHUYeCKOro yriepojaa U K
MOBBIIIEHHBIM KOHLEHTpALUsAM B JIeTyuyeil 301bHOM mbutn M me4yHoil 3oie. KoHueHTparmu
X AJ/TIX 1D B neunoit 3oie, cobpaHHO# B kKpeMaTopuu B Taunange, coctaBunn 44 u 48 Hr
M-TO/kr 3o0ms1 (UNEP, 2001; Fiedler u ap., 2002). OmHako HemocTaTOYHBIC NaHHBIC HE
MO3BOJISIFOT YCTAHOBUTH (PAKTOP AIMHUCCHUH.

6.8.3 Kontunpau

Komuenne nmpoayKToB MUTAHUS 7Sl COXPAHEHUS MACA M PBHIOBI SBJISETCS] OOBIYHON MPAKTUKOM
BO MHOTHX cTpaHaX. [IOCKONbKY KONTHJIBHH OOBIYHO MPEICTABISAIOT COOOW HEOONbIINe
YCTaHOBKH, yCJIOBHUSI TOPEHHUS MOTYT HE OBITh ONTUMAIILHBIMH, a TOIUIUBO — B OOJIBITHHCTBE
CITy4aeB JIPeBECHHA — MOKET IMOCITYKUTh MPUIHHOW 00pa30BaHMsI JUOKCHHOB.

Tabmuma 71: @akTopbl SMUCCUU NSl KOTITUIICH

Knaccudukanus DaKTOpBI SMUCCUU
Bosnyx | Boma | Iousa | Ilpomykr | Ocrarox
MKT/T Hr TO/xr MKT
TO/T
oCTaTKa
1. TlponurtaHHas ApeBecuHa B 50 HIIT HIT HO 2000
KadyeCTBE TOILINBA
2. YucToe TOIUIMBO, OTCYTCTBHE 6 HII HII HO 20
JTIOCKUTATEISA
3. Ywucroe TOIIMBO, HAJIMYHE 0,6 HIT HIT HO 20
JOC)KUTATENIS

6.8.3.1 llocmynneHnue 6 8030yx

Hannple o koHueHtpanusax [IXJIJI/TIXJI® B OTXOASIIMX Ta3ax KONTHICH ObLIM
omyonukoBanel B l'epmanmu (LAI, 1993). OObiuHasi kamepa, B KOTOPOH MPOUCXOAMT
06paboTKa ABIMOM, BBIAEIACT 0K0o 300 M/dac, a ee MPOM3BOANTENEHOCTD COCTABIAET 50 Kr
npoaykTa B yac. OObeM IBIMOBBIX Ta3oB coctaBiser 6000 M/T npoaykra. C JaHHBIMU
n3mepenuit 1,02 Hr TO/M’ 115t KONTHIBHA 6e3 TepMudeckoro pocxkuranus u 0,1 Hr ™o/™
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JUI KOTITWJIBHU C TEPMHUYECKUM JOCKHIaHWEM ObLIH pa3paboTaHbl (PaKTOPBI SMUCCHU IS
kinaccoB 2 u 3. dakrop smuccum Uil kinacca 1 ciexyer NPUMEHSATh B cilydae, €ciu
UCIIOJIb3YEeTCsl IPONUTaHHasA JipeBecuHa. PakTop 3MUCCUU I Kiacca 2 ClIelyeT NPUMEHSTh,
€CJIM UCTIOJIB3YETCSI YUCTAasl IPEBECHHA.

6.8.3.2 llocmynnenue 6 800y

Kak npaBuiio, B KONTUIIBHIX HE IPUMEHSIFOTCSI MOKpBIE CKpyOOephl, cie1oBaTebHO, COPOCOB
B BOY HC ITPOHUCXOIHT.

6.8.3.3 Illocmynnenue 6 nougy
[TocTynuienust B moYBy He MPOUCKOIUT.

6.8.3.4 [locmynnenue 6 npooykmoi

[IpoBoasTCs cucTeMaTHYECKE U3MEPCHHS YPOBHEH B KOIMUEHOM MsCE W KOIueHOoW phioe. B
HECKOJIbKMX CJIy4asiX pe3yJbTaTbl M3MEpPEHUN IOKa3ald YBEJIMYEHUE KOHIEHTpaLUi
TUOKCMHOB B TNpoayKTax mnuTaHus. OJHaKo KOHUEHTpauusi B MPOAYKTE MUTaHUS
OTpeAeNsieTCs] €ro MpoucXoxaecHueM (Ooyiee BBICOKME KOHIEHTpPAllMM B TOBSJIWHE H
OapaHuHe, MEHBIINE B CBUHUHE, OYCHb Pa3IMYHBIC, A0 KpailHe BHICOKHX, B pbiOe).

6.8.3.5 llocmynnenue 6 ocmamku
DakTOPHI PMUCCUU TaKHE Ke, KaK U JIJIsl COKUTaHUs IpeBecHHEI (cM. Tabnwmma 38).

6.8.4 XuMnueckas YuCcTKa

NXAJ/TIXAD Obimn 0OHApYKEHBI B OCTATKaX IUCTHILUISIMM IMOCIE XUMHUYECKOW YHMCTKH
(YMCTKM TEKCTWJIBHBIX W3JIEIUA PACTBOPHUTEISIMH, a HE CTUPKOM ux B Boje). llpm
3arpsi3HeHUH  TeKCTWiabHBIX  m3genuil  [IXJ/TIX]I® wucrounukoM 3arpsi3HEHHs] ObLIO
npu3HaHo ucnoib3oBaHue [IX®D B kadecTBe OMOIMAA Ui 3alIUTHl TEKCTHILHOTO W3JEIHS
WM ChIpbs (IIEPCTH, XJIONKA W JIp.) WM HMCIIOJIb30BaHWE Kpacurelneil. B camom mporecce
xuMudeckoil unctku Hukakux [IXJITIXJI® we o6pasyerca. Bo Bpems mpouecca
xuMmuueckoi yuctku 3arpssnenue [IXJI/TIX]I® ynansercs M3 TEKCTHIBHBIX W3ACIUN H
MEPEXOUT B PAaCTBOPUTENH. /{151 BOCCTAaHOBJICHUS W TIOBTOPHOTO MPUMEHEHHUS PACTBOPUTEIH
nojBepraroT mponeccy auctwusinuu, a [IXJ/TIX® KOHIEHTpHPYIOTCS B OCTaTKax
JUCTUIUISIIUK, KOTOpble oObvHO yaansitoT. [loapoOHoe wuccnemoBaHue MOKa3ano, 4TO Ha
konmentparuu [IXJ/IIX/I® B ocTarkax AUCTWLIAIANA HE BIUSET BHJI MPUMEHCHHOTO B
MPOIIECCe XUMUICCKON YMCTKH pacTBopuTensd. CliemoBaTebHO, BEIOOP PAaCTBOPUTEIIS BIIHSCT
HE3HAYUTENFHO, OOBIYHBIMH PACTBOPHUTENSIMU  SIBISIFOTCSL  TIEPXJIOPATHIICH, OCH3WH W

(dbTopyriaepobl.

Tabmmia 72:; @akTophl SMUCCUH JIJI1 OCTATKOB XUMHYESCKOW YUCTKH

Knaccudukarus dakropsl smMHCcCUH - MKT TO/T octaTka
JUCTUILISIIAN
Bosnyx | Boma | [ousa | Ilpomykr | Ocrarox
1. Tspxenble TEKCTUIIbHBIEC U3CIIH, HIT HIT HO HO 3000
obpabotannsie [IXD, ap.
2. OOBIYHBIN TEKCTUIID HII HII HO HO 50

6.8.4.1 Ilocmynnenue 8 600y

[loctynuieHus B Bogy He 0KHMIAETCsl.
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6.8.4.2 [locmynnenue 8 nougy

HOCTYHJ'ICHI/ISI B ITOYBY HC OKHUOACTCA.

6.8.4.3 Ilocmynnenue 6 npooykmuoi

[IpoayxToB He 0Opa3zyercs (0ECIIOKONWCTBO BHI3BIBAIOT TOJBKO OCTATKH JUCTUILISAIIUN).

6.8.4.4 llocmynnenue 6 ocmamku

daxTop 3MUCCUM Ui Kiacca 1 ciaeayeT NpUMEHATh, €ClIU MPOLECCY YUCTKU MOABEpraercs
CWJIBHO 3arpsi3HEHHBIM TEKCTUIIb, HAIPUMEP, KOBPhI UM TSDKEJbIE 3aHABECKU, KOTOPbIE, KaK
nojo3peBaercs, Obun 0O6padoransl [IXD (Ha 3TO MOXKET yKazaTh CTpaHa MPOHCXOXKICHHS)
WIK CIenojiexaa padounx ¢ MPOU3BOACTB, IZI€ NPUCYTCTBYET 3arpsi3HEHUE JMOKCHHAMMU.
®dakTop 3MHCCUU IS Kilacca 2 clieAyeT MPUMEHSTb, €CId XUMUYECKOW YHCTKE B CHUCTEME
MOJIBEPratoTCsa OOBIYHbIE TEKCTUIILHBIC U3/IEIIH.

Cnez[yeT OTME€YAaThb OYHUCTKY OCTAaTKOB.

6.8.5 TabakokypeHue

Kak u mo0oli npyroil TepMuyeckuii mporecc, "CKuraHue'" curaper W CUrap MPUBOAUT K
obpazoBarmto [IXJ/TIXI®P. MccnenoBanus aecsaTH HanOoiee MOMYJSPHBIX B [ epmanun
Mapok mokazanu "smuccur" B 0,1 nr M-TD nHa curapery. PesynbpraroB mo curapam He
nMmeetcsi. PaccmarpuBaeTcsi TONBKO MOCTYIUIEHHE B BO3[AyX, BCE NPOUYME MOCTYIUICHHUS
HE3HAYUTEIbHBI.

Tabmuna 73: @akTopbl SMUCCUU 17151 TAOAKOKYPEHUS

Knaccudukanus ®axkTopsl sMuccuu - nr M-T3 Ha curapy wiu
CUTapeTy
Bosnyx | Boma | Iousa | Ilpomykr | Ocrtarok
1. Curapa 0,3 HIT HII HIT HII
2. Curapera 0,1 HII HII HII HIT

6.8.5.1 llocmynnenue 6 8030yx

@akTopbl AMHUCCHU TOBOPAT camMu 3a ceOs. dakTop SMHUCCHMHM AL CHrap OIpeAesseTcs
OOJIBIIM KOJIMYECTBOM BBIKYpeHHOTO Tabaka. KonmuecTBo Tabaka B curape MOeT OBbITh B 2-
20 pa3 Gouble KoMU4ecTBa Tabaka B curapere.

6.8.5.2 I[locmynnenue 8 600y

He cymectBeHHo.

6.8.5.3 llocmynnenue 6 nougy

He cymectBenHO.

6.8.5.4 [locmynnenue 6 npooykmoi
HpO)IYKTOB HC IMPOU3BOJAUTCA.

6.8.5.5 Illocmynnenue ¢ ocmamku

He oTHOCHTCS K paccMaTpuBaeMOMy BOIPOCY.
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6.9 OcHoBHasi kaTeropus 9 — Yaanenune/3axopoHenue

To, kakum o0Opa3zoM 0OOpamIaroTCcsl C OTXOJaMH M KaK WX 3aXOPaHHUBAIOT, MOXET CEPhE3HO
BIUATH Ha oOpazoBanue u BeiOpock! [IXJIJI/TIX/I®D. B npenpiaymunx Pazaenax 6b10 onrcano
MHOJKECTBO TIPOIIECCOB, KOTOPbIE NPUBOASIT K OOPa30OBAHHUIO OCTATKOB, COJEPIKAIIUX
NXO/TIXAP. Cynpba 5TUX OCTaTKOB, HampWMep, HX 3aXOpOHEHHWE B 0e30MmacHEIe
XpaHWININA, YHUYTOXKEHUE (TEPMHUECKUM METOAOM HIIM XUMHUYECKHUM 00€33apa’KuBaHUEM )
WM BBIOPOC B OKPYKAIOUIYIO CPey, HalpuMep, IPOCTOlH cOpOC CTOKOB B PEKH, 03epa WIIH
OKEaHbl, MOXKET NPUBECTH K IMOCTYIUIEHUIO 3TUX 3arpsi3HUTENIE B OKPY’KAIOLIYIO Cpeay B
KOJMYECTBAaX OT HE3HAYUTENbHBIX JO CYLIECTBEHHBIX. BcsAkoe yaaneHWe AHOKCUH-
COJIEpKaIllMX OCTAaTKOB CIIEAyeT YKa3blBaTh. B 3KCTpeManbHBIX ClIydasx HENpPaBUIbLHOE
oOpallieHHe ¢ OCTaTKaMH MOYKET TPUBECTH K BRICOKMM YpoBHAM BozaercTBus [TXJI/TIXD.
Cpenn HemaBHHX TNPUMEPOB - CiIydaid C OENbrHICKMMHU LBIUIATAMH, KOr/ia HeOOoNbIIoe
konmudyecTBO Macna IIXb  (3arpssHennoe IIXJID) ObI0  peOUpKYyIUPOBAHO IS
MOCIEAYIONIEr0 UCTOIB30BaHMsI B JKUPaxX MPH MPOU3BOJCTBE KOPMOB, WIIM UCHOJIb30BaHHE
3arpsiI3HEHHOT0 M3BECTHSKA B MPOM3BOJCTBE KopMoB JiIst s)kuBOTHBIX (EU SCAN, 2000).

B srom Pazgene paccMmarpuBaroTCsi HEKOTOPBIE BO3MOXKHOCTH YAAJNCHHS, OTJIMYHBIE OT
CKUTAHUS WM TepMudeckoi perupkymsauuu. [lpwamnoit npucyrctBus [IX/TIXAD
SBIISICTCS TO, YTO NIMOKCHHBI W (pypaHbl, 0Opa3oBaBIIMECs B IPYTrHX IMporeccax, ObLTH
CKOHIICHTPUPOBAHBl WJIM PAcCesSHBI B PE3yJbTaTe XO3AWCTBEHHBIX OINEPalrid, OMUCAHHBIX B
Tabnuue 74. Ilpumeps! npoxykToB, 3arpsa3HeHHbix [IXJJI/TIX/1®, paccmarpuBanuich paHee,
ocobenno B Paznene 6.7. Ilpucyrcrue IIXIJI/TIXAD B okpykatolneil ueroBeka cpene B
BUJI€ TOTPEOUTENHCKUX TOBAPOB M OCTAaTKOB, BKJIIOYAsl TOMAIIHIOK MblIb, IPUBOIAUT K TOMY,
4yT0 "HOpMalnbHbIe" ObITOBBIE 0TXO0MbI copepxkaT IIXJIJI/TIX/I®. JlaHHBIX O KOHIIEHTpAIUIX
MNXOJ/TIXI® B TBepAbIX OBITOBBIX OTXOJAX HMEETCS Mallo: BEITHYMHBI BapbUPYIOT OT
OTHOCHUTEILHO HHM3KWUX KOHIICHTPAIMH MOpPsIIKa HECKONbKUX HI M-TO/Kr 10 KOHIIEHTpaIui
coiie 100 ar M-TO/kr, ¢ MakCUMaJIbHBIMU KOHIICHTPALMSMHE €I1Ie Ha HECKOJIBKO MOPSIKOB
BBIIIE (OCOOCHHO, €CIIM MPUCYTCTBYET nbuteBas (paxmus). B ['epmannu B Havane 90-x rogos
Obuta m3MepeHa cpeasss koHmeHtpauus 50 ar M-TO/kr, a B BenukoOpuTtanuu B cepeauHe
90-X ToIOB CpelHSAS BENIWYMHA W3MEpeHHi coctaBuina 6 Hr M-TO/kr. [TockonabKy cocTaB
OTXOJIOB 3HAYUTENBHO BapbUpPyeT MO CTpaHaM M B TedeHHe roja (c Ooiee BBICOKMMHU
KOJIMUYECTBAMHU PACTUTEIILHOTO MaTepuaia JIETOM), a SMHUCCUU WIH MPUMEHEHHE MPOIYKTa
MEHSIOTCS, CTIeAyeT YUYUThIBaTh KOJeOaHUs 3HAYCHWN BO BPEeMEHU. BpeMeHHbIe TeHICHINH
[peTepreBaloT U3MEHEHUs] NpU MOJAU(UKALNU IUIAHOB OPraHU3aLMOHHOW JEsITEIbHOCTH B
OTHOULICHWU OTXOJOB, HalpUMep, NpH YCTAaHOBKE CHUCTEMBI NepepabOoTKM MaKylaTypbl U
KapToHa (TazeT, 0oUCHBIX Oymar, yrmakoBOYHOW OyMaru) Wil CTEKJIa, KOHCEPBHBIX 0aHOK M
Ip., WIN MPU Pa3BUTHH KOMIIOCTUPOBAHMS JJs yJNAJEHUs KOMIIOCTUPYEMBIX (pakuuil u3
OTXOJI0B, MOJUIEKAIIUX 3aXOPOHEHHUIO WM OTIPAaBJIEHHUIO Ha cBalKy. C ApYyroil CTOpPOHEL, C
9KOHOMUYECKHUM Pa3BUTHEM YBEIMUYMBACTCA KOJIMYECTBO IUIACTMACCOBBIX MaTepHUajioB
Pa3IMYHBIX BUJOB M KOMIIO3UTHBIX MaTE€pPHaJOB, KOTOPbIE JAOJKHBI ObITh YJAJICHbI B KOHIIE
CpoKa cBoeil ciryk0bl. HakoHeIl, 04eHb CI0KHO MM MPAKTUIECKH HEBO3MOXKHO MPOM3BECTH
0TOOp XapakTepHOI MpoOkl U ONpeACTUTh B Hel kKoHIeHTparuto TTXJJI/TIX 1.
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Tabmuna 74: Tlogkateropun OcHOBHOM KaTeropuu 9 — Y nanenue

Ne OcHOBHBIE KATErOpUM M Bo3zayx | Boma | Ilousa | IlpoaykT | OcraTok
NOJKaTeropuu
9 Yananenue X X X
a | 3aXOpOHEHHUs U CBAJIKU X
OTXO/IOB
b | Kanammzamus/ mepepabotka (x) X X X X
KaHAJIN3a[MOHHBIX CTOKOB
COpoc B OTKPBITHIE BOJOEMBI X
d | KomnoctupoBanue X X
e | Ouncrka orpaboTaHHOTO X X X X X

Macia (He TepMuyuecKas)

3nayuMocTh Bompoca B cooTrBercTBUM cO0 Cratbeil S, Ilpunoxenuem C
CTOKIroJIbMCKOH KOHBEHIIMH

B coorBeTrcTBHM ¢ mnonoxkeHusMu CraTbu 5, HUCTOYHHUKHU B HaHHOﬁ KaT€ropun MOryT
KJIacCU(UIIMPOBATHCS CIETYIOIUM 00pa3oM:

Kareropuu ucrounukon Ilpuinoxenns C Hactu 111 BriarouaroT:

Kareropus ucrounnka Paznen B pykoBojcTBE
(2) [IpennpusTust mo nepepaboTKe 0TPaOOTaHHBIX 6.9.4
Macen

6.9.1 3axopoHEHMS U CBAIKHU OTXOJIOB

B PykoBoacTBe mox 3aXOpOHEHMSIMH M CBAJIKAMHM OTXOZOB IOAPa3yMEBAIOTCA MeECTa, TIe
OTXOABl YIAJAIT 3aXOpPOHEHHEM B 3€MIII0 WM CKJIaJHPOBAaHWEM Ha IOBEPXHOCTH. B
PykoBoacTBe MOJ 3aXOpOHEHHMEM IMOHMMAIOT KOHTPOJIMPYEMBIA HWH)KEHEPHO OCHAIECHHBIN
Y4acTOK XpaHEHHS OTXOJIOB MPHU YUeTe MOCTYIUICHUS/TUIIOB OTXOJOB, MECT PACHOJIOKEHUS
Pa3IMYHBIX TUIIOB OTXOJOB M yTNpaBieHus (cOOp ra3zoB W BOX H Jp.), B TO BpeMsl KaK CBajKa,
KaKk TpaBUJIO, HE TOJNaAaeT TMOJi PErIaMEHTUPOBaHUE, OOBIYHO COJAEPXKHUT CMEIIaHHBIC
OTXOAbI, yjaanseMble 0e3 NMPUMEHEHHsI KaKoro-inbo o0OopyAoBaHMS IO IMPEJOTBPALICHUIO
3arpsi3HEHUs.

Pazpymienne opraHMYEeCKHX MaTeprajoB MPOUCXOIUT HA 3aXOPOHCHWHM W HA CBAJKEe, YTO
MIPUBOAUT K 00pa30BaHUIO Ta30B (C OCHOBHBIM KOMIIOHCHTOM B BHjIe MeTaHa). [IpocaunBanue
BOJBI Yepe3 OTXOJBl NPHUBOJIUT K oOpazoBaHuio ¢uiasTpara. Korma cmcremsl cOopa He
YCTaHOBJIEHBI, Ta3bl U QPUILTPAT OECKOHTPOILHO BBIXOJAT ¢ MecTa 3axopoHeHus. Jlo cux mop
He yaanoch konudecTBeHHO ompeaenuTs [IXJJI/IIXD B oTxomsmmx w3 OTXOJOB raszax;
TakuM 00pa3zoM (akTop 3MHUCCHU B Bo3ayX ob0o3HadyeH kak HII B TaGnume 75.

Cutyanus, KOrja Ta3bsl M3 OTXOJIOB CXKHTaloTCSd HE pacCMaTpPHBAKOTCS B JaHHOM Pasnerne
6.9.1. B PykoBoacTBe paszmuyaloT JBa cliydas CKHTaHWAsS ra3a M3 OTXOJ0B (MeTaHa,
oOpasyromierocs npu pasznoxkeHun otxoAoB): (1) ['a3 u3 0TX0m10B coOupaeTcst U CKUTaeTCs B
ropeykax, MoTopax, ¢akenax Wid JIpYTruX YCTPOHCTBaX; B ATOM Cllydae CKUTaHHE Ta3a U3
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OTXOJIOB CUMTAETCS IPeoOpa3oBaHUEM DHEPTHH | MO3TOMY TionanaeT B [loxkareroputo 6.3.3.
g ueneit PykoBoicTBa He UMeET 3HAUEHUS], UCIIONIb3YETCs JIM Takasl "sHeprus" win HeT. (2)
a3 u3 OTX0JOB CHOHTAaHHO (CIy4yailHO) BOCIUIAMEHSETCSl, OTXOJbl 3aroparoTcsi U TOPUT
cBanka. Takwe BBIOpPOCHI paccMmarpuBaroTcs B Pasmene 6.6.2 OcHoBHas kareropust 6 —
[Iporeccsl HEKOHTPOIUPYEMOTO CXKUTAaHUSA. B 3TOM KOHTEKCTEe HE MMEET 3HAUYCHHUs, Hadacs
MoKap CaMOBO3TOpAaHUEM MeTaHa W Jp. (=CaMONpPOM3BOJNIBHOE TOpPEHHE B MeCTax
3aXOPOHEHHUS), WIA Y4aCTOK 3aXOPOHEHUs ObLI MpeJHaMEPEHHO MOJ0XOKEH, HampuMmep, IS
CO3/1aHHsI CBOOOAHOTO MPOCTPAHCTBA JJIsl BHOBb MOCTYMAIOUINX OTXOJIOB. YPOBEHb dMUCCHA
OyZAeT onpenensaThCs JNIMTENbHOCThIO TOPEHUS OTX0/10B U KOJIMYECTBOM T'OPAIIMX OTXOJI0B.

Tabmuma 75: @akTopbl SMUCCUU AJIS1 3AXOPOHEHUH U CBaJIOK

Knaccudukarus daxTopsl smuccu - Iir THO/n B Boze u MkT TO/T B
yAAISIEMbIX OCTaTKaX

Boznyx Bona | Ilouma | Ilpogyxr | OctaTtok

1. OmacHble OTXO/bI HIT 200 HII HIT 50

2. HeomacHble 0TXOOBI HIT 30 HII HIT 6

6.9.1.1 Ilocmynnenue 6 8030yx

B cpemHeM, OfHAa TOHHA OOBIYHBIX OBITOBBIX OTXOAOB HA 3aXOPOHEHHH naeT 150 M° rasa
(eBpomneiickue orxonbl) 3a nepuoa B 10-20 nmer (wnm maxe Oombie). OOpa3oBaHue ra3oB B
HauOOIbIINX 00BEMaX MPOUCXOJUT B TEYCHHE IMEPBHIX HECKOJIBKUX JET TOCIE yIalcHUS
0TX0/10B. M3MepeHus ra3oB M3 MECT 3aXOPOHEHHH HE Jalu KaKUX-THOO KOHIEHTpanui
NXA/TIX D, MOAJAOIMINXCA  KOJIMYECTBEHHOMY  BBIPAXKEHHUIO. Konnentpanuun
NXAIIXAD Opurn oOHAapYy>KEHBI TPH CKUTaHUM B (akenax W mpu padoTe Ta30BBIX
MoTopoB (cM. ['maBy 6.3.3). B HeoummieHHOM raze u3 mecT 3axoponenuit [TXJI/TIX1D
KOJMYECTBEHHO He ompeaemsumchk. OT MogoOHOrO poja JeATENbHOCTH HE OXKUIaeTcs
MOCTYIUICHUS B BO3AyX U3MepuMbIX kojmdecTB [IXIJI/TIX1D.

6.9.1.2 Illocmynnenue 6 800y

@dunbTpaT WIK BOJBI, MPOCOYMBIIUECS U3 MECT 3aXOPOHEHHUM U CBAJIOK, MOTYT COJEpXaTb
NXA/TIXAD. Nmerorcs orpanuueHHbie JaHHble 0 KoHneHTpamusax [IXJJI/TIXID s
¢unprpate. [IXJJ/TIX]ID, ckopee Bcero, OyIyT CKOHIIEHTPUPOBAHBI B MACISIHUCTOU (aze
¢dbunbpTpaTa; MaciusHucTas ¢daza HAXOAUTCS CBEpXy WM CHHM3Y BoAHOW (as3pl. J[o cux mop
aHaJIM3 BOJHOU (ha3bl MPOCOUYMBIIICHCS BOJBI He TIokazan kakux-muoo [TX/JI/TTIX/IP B Bogax
HU M3 MECT OBITOBBIX M CMEIIAHHBIX 3aXOPOHEHWH, HH U3 MECT 3aXOPOHEHHUS OINACHBIX
OTXOJIOB.

Janubie natu 3axopoHenuil B HoBoil 3enanauu HaxoAwiIuch B Auamna3one ot 7,5 go 221 or
M-TS/n. B HoBozenanackoMm peectpe (NZ, 2000) nuanazon noapazaenstor Ha 14-48,3 nr M-
T3/n nns HeOONMBIIMX W CPEeNHUX 3axOopoHeHWd A0 7,5-221 mr M-T3/n mias KpymHBIX
3axopoHeHMH. HawmBbIclIMe KOHIEHTpauuu ObUIM 3aperHCcTPUPOBAaHBl HAa 3aXOPOHEHUH,
3HAUUTENBHYI0 YacTh KOTOPOTO COCTAaBJISIM MPOMBIIUICHHBIE W TOTCHLIHAIBLHO OMAaCHBIC
OTXOJIBI.

B PykoBojcTBe mpeanioxkeHsl ABe kareropuu: kinacc 1 ¢ ¢akropom smuccun 200 nr M-TO/n
IUIL 3aXOPOHEHMH, KOTOpble MOTYT COJep)KaTh OMNAacHbIe OTXO[bl, U Kiacc 2 ¢ (hakropom
smuccun 30 it M-TO/n 11t 3aX0pOHEHUH, COCTOSIIIIAX U3 HEOTIACHBIX OBITOBBIX OTXOIOB.
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6.9.1.3 Illocmynnenue 6 nougy

3al"p$[3HeHI/IC IIOYBBI MOXKET HpOPI3OI>iTPI Ha TIIJIOXO KOHTPOJHPYCMBIX CBaJIKaXx H
3aXOpPOHCHUAX.

6.9.1.4 Ilocmynnenue 6 npooykmoi

[Mponykra He oOpa3zyercs.

6.9.1.5 llocmynnenue 6 ocmamku

B menom, ocrtarka He oOpasyercsa. TIXJIJI/TIX®, nmpuCyTCTByIOIHME B 3aXOPOHCHHUSX,
CIIy’)KaT KaK XpaHWIWIIE ¥ TOTEHIHAJbHBI WCTOYHMK B Oyaymem. Kommdectsa
NXA/TIXAD, npucyTCTBYIOMIME B MECTaX 3aXOpPOHEHHs OTXOJOB M Ha CBAJIKaxX, OyayT
OTIPEIENATHCSI YPOBHEM BBIOpOCa JTUOKCHHOB B cTpaHe. CTpaHam, HapaOaTHIBAIOIIMM Majo
JIMOKCUHOB, CIleAyeT NpUMEHsTh (aktop smuccud B 6 MKr TO/T OBITOBBIX OTXOMOB,
yAanseMbIX Ha 3aXOPOHEHWE, B TO BpeMsl Kak Uil CTpaH, OONaJaolIX 3HAYMMBIMHU
ucrounnkamu [IXJJI/TIXAD, cnenyet npumeHnsth dhaktop smMuccuu B 50 Mxr TO/T OBITOBBIX
0TX0/10B. B 3T0i1 moaxareropun MokeT ObITh KOJIMYECTBEHHO OLIEHEHA TOJILKO UCTOpUYEcKas
3arpyska.

6.9.2 Kananuzanums u nepepaboTKa KaHATIU3ALMOHHBIX CTOKOB

B nmanHBI pasnen BKIIOYAIOT BOAHBIE COpPOCHI, coOMpacMbie B IIEHTPAILHOW CHCTEME.
OxoHYaTeNbHBI COPOC MOXKET MATH C OYHUCTKOW 3THUX CTOKOB WIIM Oe3 Hee, ¢ HapaOOTKOU
niIoB Ui 6e3 TakoBoH. [IpsMoii cOpoc B OKPYKAIOIIYI0 CPeAy paccMaTpUBAcTCS B pasJieie
6.9.3.

Kananu3aimoHHBIN W, KOTOPBIA 3]IeCh paccMaTpUBacTCs, MPEICTaBiIsieT coOOW TBEPbIi
OCTaTOK OYMCTKH CTOYHBIX BOJ[ — OCOOCHHO BOJ|, 00pa3yIoMMXcsl MPU yJAAICHUU HEUYUCTOT H
OBITOBBIX CTOKOB. CTOUYHBIC BOJABI MOTYT BKJIHOYATh OTXOJbI YKH3HEACATEIHHOCTH YEIIOBEKA
(kaHaM3anuMs), BOAY, OOpa3yIoNIylocs TPU MBIThE JIOACH M CTHUPKE O€lbsi, B HEKOTOPHIX
CIy4YastX IABOJKOBBIE CTOKM M CTOKH MPOMBIIUICHHBIX OPEANPUSATUNA, NOCTYHNAlOLIUE B
KaHamm3aruio. [lockombKy, O OoibIiel dYacTh, 3arps3HEHHWE Wia BBI3BAHO WHBIMHU
rporneccamu  Win HpOILYKTaMI/Il, KaHalW3alMOHHBIE Wbl MOTYT PAacCMaTpPUBATHCA Kak
orcroitaukn [IXJJI/TIXAD, obOpazoBaBmIMXCS paHee U TMOCTYNUBIIMX W3 JAPYTUX
UCTOYHUKOB. OHAKO ompezesieHHOe OOpalleHHe C HJIaMU MOXKET MPUBECTH K BBIOpOCcam
NXAJ/TIXAD. KoHueHTpanuu B KaHAIM3AIMOHHOM WJIE€ HCCIEJOBAaTd B HECKOJIBKUX
cTpaHax. Takue cTpaHbl, Kak lepmanus u ABcTpusa, oOnamamIUe ACHCTBYIONINM
3aKOHOJIaTEIBCTBOM, MPOBOAAT PEryJIApHBIM aHalW3 KaHAIM3AIMOHHOIO WJla Ha HaTW4he B
HeMm [IXIJI/TIX/I®D. B atom Paznene paccMaTpuBaroTCsi TOIBKO Wbl OBITOBOM KaHATH3AIMH.
Unpl ¥3  MpOM3BOJICTBEHHBIX  NPOIECCOB,  HAMpHUMEp,  IEIUTFOJIO3HO-OyMasKHOM
MPOMBIIIJICHHOCTH TPEACTABICHBl B COOTBETCTBYIOIIUX IOAKATETOpUSX (B OCHOBHOM, B
Pazgene 6.7.1).

CucteMbl 00pabOTKH KaHAJIM3ALMOHHBIX CTOKOB MOT'YT UMETh Pa3IUYHYI0 KOH(PUIYypaluio —
OT IpOoCTelIIeld TPAaHCHOPTUPOBKU CTOKOB K MecTy cOpoca (BO3MOXKHO, B OTKPBITOM MOpE)
0€e3 O4YMCTKH, /10 IPOCTOr0 yAaJCHUs KPYIHBIX TBEPAbIX KOMIIOHEHTOB (rpyboe nmpocenBaHue
WIN OTCTOMHBIE MPY/bl) U 1O OMOJOrMYECKOM OUMCTKH M OCa)kJeHHs. B HEKOTOpBIX cirydasx
MOTYT IPUMEHATHCS MOCIEAYIOMINE CTaAUN OYHCTKH.

1
Mpbl 3HaeM O TOM, YTO HEKOTOpbhIe aBTOPHI coobmiamun o OuoreHHoM ob6pasoanuu [IXJJI/TIXD B

KaHaIM3alMoHHOM wie. OIHako [0 OWOJOTHYecKoro oOpa3oBaHMS OYSHb Majla M HE MOXKET OBITh
KOJIMYECTBEHHO BBIPaKEHA MOCPEICTBOM (HaKTOPOB dMHCCHH. Kpome Toro, Takke He paccMaTpUBaeTCsl BOIIPOC
ouonerpanaryu [IXJJI/TIXJI® Bo Bpems pepmentarun. [IXJI/TIXD Taxxke MoryT 00pa30BaThCs TaM, TIe U
TEPMHUYECKH BBICYILINBACTCS.
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Komnuectso ITXJI/TIX/ID, noctynaronmx B KaHAIM3AMOHHYIO CUCTEMY WJIM HA OYHCTHYIO
CTaHLMIO, 3aBUCUT OT MCTOYHHMKOB CTOKOB. CTOKH, MOCTYINAOILIUE B KaHAIU3ALUI0, MOTYT
CIWJIBHO pa3inyaTbcs, a, CIEA0BATENbHO, KaKue-TH0o OLEHKH 3aTpyAHeHbl. Camble HU3KHE
KOHIIEHTpAllM! 0XXHUAAOTCS B pallOHAaxX, TJIe OTCYTCTBYET MPOMBIIIIEHHOCTh U B YIAJICHHBIX
obmacTsix WM o0NacTIX ¢ Hepa3BUTOW WHPPACTPYKTypoil. B momoOHBIX cimydasx
koHneHTparu [IX/JI/TIXI® B croke mamsl (6e3 armocepHoro mnpuBHOca). Huzkme
KOHIEHTPAllMM MOXKHO OXHJAaTh TakKe B CTpaHaXx €O CTPOTUM KOHTpoJleM cOpoca
MPOMBIIIJICHHBIX TPEANpUATHH B KaHanu3anuio U dddextuBHbIM KOoHTpodeMm [IXD u ap. B
TEeKCTHJIBHBIX H3JENUAX, a TaKkKe IPH OTCYTCTBUU INPUMEHEHHs OTOENEeHHON XJIOpoM
TyaneTHoil Oymaru. IloBbllIeHHBIE YPOBHH MOXKHO OXHJIaTh B TOpojax CO CMEIIaHHOH
MPOMBIIIJIEHHOCTBIO M HCIOJIb30BAaHUEM JHOKCHH-COAEPIKAIIMX MOTPEOUTETHCKUX TOBApOB.
WNuorna mpsiMbie cOpOChl TPOMBINUIEHHBIX CTOKOB (cM. Pazmen 6.7.2) 6e3 kakoii-mubo
OYHMCTKHA MOTYT MPUBECTH K O4eHb BBHICOKUM ypoBHiIM [IXJIJI/IIXI® B kaHanu3auuOHHOM
nne.

IIpu Oosee mepenoOBBIX CMOCOOAX OYMCTKH, TaKMX Kak OHOJOrMYecKas O4YMCTKa, KOrja
nmpousBosTcs uibl, 6onbmas yacts [IX//IIX/ID, oueBuaHO, KOHIIEHTpUpYeTCcs B HUX. Ha
konmuectBo [IXJIJI/TIX/I® B cTokax BIMSET KOJMYECTBO B3BEIICHHBIX TBEPIbIX YaCTHII,
OCTAIOIUXCS B CTOKAX.

Konnentparuu [IX]JI/TIX/I® B kaHAIM3aIMOHHOM HIIe M3MEPIOTCs ¢ KoHIa 1980-x ro/1oB,
korna Hagenmaier BeiBen cpeanroto BenuumHy B 200 ur TO/kr c.B. mo maHHbM c 43
HEMEIKMX 3aBOJIOB, TepepadaThiBaomuX KaHanuzannoHHeld wi (Hagenmaier, 1988). B
nocienyoomeM OblIo uccienoBaHo okoio 300 3aBofoB; CpefHss BEIMYMHA 10 HHUM
cocraBuia 50-60 ur TO/kr c.B. (Butzkamm-Erker u Mach, 1990). [dnsa 30-Tu mBelnapckux
NPEANpUATUH, TIepepabaThIBAlONINX KaHAINW3AMOHHBIN Wi, Rappe u np. (1994) oOnapysxun
KoHIeHTparu Mexay 6 u 4100 ur TO/kr c.B., a 4eTslpe npoObl copepkanu 6omee 1000 Hr
M-TO/kr c.B. Kak mpaBuio, B MPOMBIIUIEHHO PAa3BUTHIX CTpPaHAX MMEETCS TEHACHIHS K
CHIDKCHUIO KOHLEHTpAlUil B KaHAJIW3alMOHHOM HIIE BCJIEICTBHUE KOHTPOJS HMCTOYHHKOB
obpazopanus [TXJI/TIXD.

[Motennmanpapie uctounuku [IXIJI/IIX/I® B kaHaTM3alMOHHOM WJIE MOTYT BKIIOYATh
MHUKpOOHOJIOTHYeCKOe 00pa3oBaHUe, JTUBHEBBIC CTOKH C TOPOJICKUX U CEILCKUX TUIONIAJEH,
3arpsA3HEHHBIX HCIIOJIH30BAHHBIM MPOYKTOM HITH OTIOXKEHUSMHU MPEIIISCTBYIONTNX SMUCCHI
B BO3]IyX, OBITOBBIC CTOKH, MPOMBIIIJICHHBIE CTOKH | Jip. OJTHAKO B PsIJie UCCIIEIOBAHMIA ObLITO
MOKa3aHO, YTO CTOKH, BhIpa0aThIBA€MbIC TPU CTUPKE H MBIThE, MOTYT SBISATHCS BaKHBIM
WCTOYHHWKOM JIJII MHOTHX, €CJTH HE BCEX, 3aBOJIOB I10 TIepepabOTKe KaHATM3AIMOHHBIX HIIOB,
KOTOPBIE BEIYyT OYMCTKY KaHAIHM3AIIUH U3 MECT MPOXUBAHUS HACEICHUS (PE3IOME M CCBUIKH
cm. US-EPA, 2000).

Konnenrparuu [IXJI/TTX/IP B O6b1TOBBIX cTOKax BapbupoBanu Mexay 0,8 nor M-TD/n u 15
nr M-TD/n. Hekortopble (pakiuu, Takue Kak CTOKM CTHPAIbHBIX MAallWH, UMEIOT Oojee
BbICOKME KoHIeHTpauuu (17-25 nr M-TD/n); mpoune CTOKHM, Takue Kak CTOKM U3 BaHH H
IyIIEeBBIX KaOMH conepxanu Oonee Hu3kue KoHueHTparmu (2-16 nr M-TD/m) (Horstmann u
McLachlan, 1995; Horstmann u np., 1993c¢)

Tabmuma 76: @akTopbl SMUCCUU JIJISI KAHAIM3AIIMOHHOTO WJia

(ITpumevanue: ¢GakToOpbl IMUCCUU MPHUBEACHB B I M-T3/1 KaHAIM3AI[MOHHBIX CTOKOB U B
MKT M-TD Ha ToOHHY HapabOTaHHOTO KaHAIU3AIMOHHOTO MiIa (C.B.=CYXOTr0 BEILIECTBa))

Krnaccudukanus | DaKTOpBI YMUCCUH
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Bo3nyx Bona | Ilousa | IlpomyxT = OctaTox
nr M-
T/n MKT TO/T ¢.B.
1. Cwmemniangsie OLITOBBIE U HIT 5% HIT 1000
MIPOMBIIIIICHHBIE CTOKH (C yY4eTOM HIT 0.5° HIT 1000
XJI0pa) ’
2. Toponckas cpena HII 2° HII 100
HIT 0,5° HIT 100
3. OrtgnaneHHble paloHbI WX TIPU HII 0,1 HII 10
KOHTPOJIE TIOCTYMAIOIINX CTOKOB
(n meficTByIOIIKE HA MECTe
CHUCTEMBbI OYHCTKH)

a=0e3 ynaneHus uia; 6=c yJaJeHueM uia

6.9.2.1 Ilocmynnenue 8 6030yx

[TocTynnenne B BO3AyX MpU OTCYTCTBHU CKUTAHUS KaHAIM3aLMOHHOTO WJIA MJIM JPYTOW €ero
TEPMUYECKOH rmepepaboTKN HECYIIECTBEHHO.

6.9.2.2 llocmynnenue 6 800y

CTOKM OYHUCTHBIX CTAHIUH OOBIYHO OYCHb HE3HAYMTEIBHBI, a YIAJICHUE YaCTHI[ TPHUBOIUT
npakTrdecku K mosHoi mukeuaaruu [IX]JI/TIX /[P, mockonbKy TUOKCUHBI U (ypaHbl TECHO
CBA3BIBAIOTCA C OPraHUYECKMM YIJIEPOJOM 4YacTUl uia. DakTop 3MHCCHUHU ISl BBICIIETO
knacca | crmegyeT mpUMEHSATh TaM, Tlie HapaOOTKH Wiia He MPOUCXOJUT, a (PaKkTOp dMHUCCHH
IS KJlacca 2 — Tam, e BeJEeTCs yIajJeHue uia.

6.9.2.3 llocmynnenue 6 nougy

Wn, oGpa3yromuiicst mpu OYUCTKE, MOKET ObITh BHECEH B MOYBY IS YJIyUIlIEHHs €€ KauecTBa.
Ecnu 370 Tak, TO cieayeTr UCIonb30BaTh KOHLUEHTPALMHU B IPOIYKTE.

6.9.2.4 I[locmynnenue 8 npooykmoi

Wn mMoxxHO paccMaTpuBaTh Kak MPOAYKT TaMm, IJle OH BHOCUTCS B IMOYBY B LEJSX YJIyUIICHUS
ee CBOWCTB. B 3THX cily4asx MOKHO TOBOPHUTH O NOCTYIUIEHMH B MOYBY (cM. Bbiiie). M,
yaJCHHBIA MHBIM 00pa30M, SIBIISIETCS OCTATKOM.

3mech KaHAJTW3AIMOHHBIA W  SBJISAETCS TMPOAYKTOM, M OCTaTKOB He oOpa3syercs.
KonmenTpanuu uis kiacca 1 cieayeT HPUMEHSATh, €CIH TMOMHUMO OOBIYHBIX OBITOBBIX
OTXO/IOB B T€ K€ KaHAJIU3AI[MOHHBIC KOJUICKTOPBI COOMPAIOTCS MPOMBINUICHHBIE CTOKH C
MOTCHIIMAIBHBIM COJIEpYKaHUEM JIMOKCUHOB M (DypaHOB, WM €CJIM Ha 3Ty YK€ OYHUCTHYIO
CTAHIIMIO TIOCTYMAIOT CTOKH C KPBIII U OTPAHHYCHHBIX TEPPUTOPHIA ¢ OOJIBITUM KOJTHUECTBOM
TOHKUX dactul. akTopel IS Kilacca 2 CleAyeT MNPUMEHSTh JJIA  TOPOJICKHX,
MPOMBINIJICHHBIX TEPPUTOPUH, a (akTopsl s Kjacca 3 CJIEIyeT HCIOJb30BaTh JUIs
OTJANICHHBIX TEPPHUTOPUN C OTCYTCTBHEM IMOOJU30CTH KAaKOT0-THOO M3BECTHOTO MCTOYHHKA
nuokcuHoB (Rappe u ap., 1996). @akTopsl smuccun u1st Kinacca 3 cienyeT BIOMpaTh TaKkKe B
peruoHax/ctpaHax, TJe JCHCTBYIOT pErjaMeHThl, TPEMSATCTBYIOIIUE IOCTYIUICHHIO
3arps3HEHHBIX CTOKOB Ha OUMCTHBIC COOPYXKCHUS (3TUM OOBSICHACTCS TO, TIOYEMY B KPYITHBIX
EBPOIEHCKUX TOPOIax B WIIaX OOHAPY)KUBAIOT OTHOCUTEIBHO HU3KHE KOHIICHTPAIIHH).
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6.9.2.5 Illocmynnenue 6 ocmamku

OcTtaTKkoM SIBIISICTCS KaHAJTU3AIMOHHBIA W (00pa3yromuics Npu OHOJIOTHYECKOH OYHCTKE
WIA B NIPYAax-OTCTOWHUKAX) W TPyObIil MaTepHal, ynaiseMblii oTcrauBaHueM. OcTaTka He
oOpasyeTcs, eclii HUKaKOi OYHMCTKH HE MPOBOAUTCS. B cirydae eciiu w1 BHOCAT B MOYBY, 3TO
CllelyeT paccMaTpUBaTh KaK IOCTYIUICHHE B Mo4By. Eciam mi cOpachklBaloT B MOpe, TO 3TO
HE00XO0IUMO yKa3bIBaTh.

OnHa U3 a3UaTCKUX CTpaH mposena pacueT Beiopocos [IXJJI/ITX/I® B mibl, vMes B BUIY TO,
YTO HapaOOTKa Wia Ha 3aBojJie MO TepepaboTKe CTOYHBIX BOA 00buHO coctaBiseT 0,4%
CBIPOTO WA B BoJie cTOKOB. CTOKH, Kak MpaBuio, coaepxar 3% cyxoro BemectBa. Crenyet
MPUMEHATH 00Jiee BBICOKMIA WK Oosee HU3KH (HaKTOp SIMHUCCHUU B 3aBUCUMOCTH OT CTENEHH
WHAYCTPHANU3alMd W TPUCYTCTBUS  MOTPEOUTENHCKUX  TOBApOB,  3arpsS3HEHHBIX
NXOJ/TIX1P, a Takke 00bEeMOB TOCTYIUICHHUS IMOTCHIIMAILHO 3arpsS3HEHHBIX CTOKOB Ha
3aBo (Asia Toolkit Workshop, 2002).

6.9.3 COpocC B OTKPBITHIE BOJOEMBI

C6pOC B OTKPBITBIC BOAOCMBI SABJIACTCSA HpaKTHKOﬁ 06pameHI/m C 0TXO0aaMu MJIM CTOKaAMH U
3aKITIOYNTEIILHOM CTaI[PIefI pdaaa MOpPpOMBINIJICHHBIX WJIIA OBITOBBIX BHUO0OB XO3SIUCTBEHHON
ACATCIIBHOCTU. B JaHHOM pasaciic pacCMaTpuBarOTCAd TOJBKO CTOKHW WU IMPOYUC OTXOMHLI,
cOpachIBagMbIe HEIOCPEICTBEHHO B OKPYKAMOIIYIO0 cpeay. B OosbmuHCTBE ciydaeB cOpoc
MIpoOUCXoanuT B BOJHBIC O6’B€KTH, T.C. PCKH, 03€pa NI OKCAHBI.

Tak xe, KaK ¥ B IpelplIyieM pasaene 6.9.2, B nanHoM pazjene 6.9.3 npoMbIIITICHHbIE CTOKH
HE OTpakeHbl, OHM pPAaCCMATPUBAIOTCS B pazlenax Uil COOTBETCTBYIOLIUX OTpacieil.
CrnenoBarenbHO, OyAeT TPUMEHATHCS Ta K€ KiIacCH(UKAIMSA CTOYHBIX BOX M T€ IKe
koHIeHTparuu noctynatonux [TXIJI/TIX1d. dakTopsl sMUccHu MpUBeaAcHbI B Tadnuie 77.

Tabmuma 77: @akTopbl SMUCCHH ISl cOPOCa B OTKPBITHIE BOAOEMBI

Knaccudukanus @DaKTOpBI SMUCCUU - MKT /M’

Bosnyx | Boma | [ousa | Ilpomykr | Ocrtarox

1. CMmemanueie OBITOBLIE U HIT 0,005 HII HIT HII
MPOMBIIIJICHHBIE CTOKU

2. 'opojackue cToku HIT 0,0002 HII HIIT HII
3. VaneHHbIe OT MICTOYHHKOB HIT 0,0001 HIT HIT HIT

3arpsA3HCHUA Y4aCTKU UJIN
KOHTPOJIb Ha MMOCTYIIJICHUH

6.9.3.1 llocmynnenue 6 8030yx

He umeert CYHICCTBECHHOI'O 3HAYCHUA.
6.9.3.2 I[locmynnenue 8 600y

He umeer CYHICCTBEHHOI'O 3HAYCHUA.
6.9.3.3 llocmynnenue 6 nougy

He umeer CYHIECTBEHHOI'O 3HAYCHUA.
6.9.3.4 I[locmynnenue 8 npooykmoi

He umeer cyimecTBEHHOTO 3HAYSHMSI, TOCKOJIBKY MPOyKTa HE 00pa3zyeTcs.
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6.9.3.5 Illocmynnenue 6 ocmamku

He nmeer CYHICCTBCHHOI'O 3HAYCHMU .

6.9.4 KommoctupoBaHme

KoMmnoctupoBanue  sBIsieTCsl  pacHpOCTPaHEHHBIM  METOAOM  YJAlEHHs  OTXOJIOB,
o0pazyromuxcs Ha KyXHe, B Cajly, B MapKax M APYyTUX 0OLIECTBEHHBIX/YaCTHBIX TEPPUTOPHUSIX,
B CEJILCKOM U JIECHOM X03sicTBe. B mpuHIune, 1000ii opraHnyeckuii MaTepuail MOXKeT ObITh
KOMITIOCTHPOBAH, M 3TOT MPOIECC yNAJEHHUs XOPOIIO BOCIPHHUMAETCS OOLIECTBEHHOCTBIO.
[Ipouecc kommocTupoBaHusl MPUBOIUT K moTepe okoio 50% Beca MCXOAHOTO Marepuana.
Cpennee conmepkanue BoIbI B KoMmocTe coctaBisieT 30%.

Jannbie n3 EBpomnbl moka3eiBaroT, uto 3arpsizHeHre kommnocra [TX/JI/TIX]I® Moxer OBITH
BBICOKMM, €CJIH KOMIIOCTHUpyeTcss 0Oe3 orOopa Bcst opranuyeckas ¢pakuus. Dpaxiun
KOMITOCTHPOBAHMsI C TOTEHIMANbHO BBICOKMMH KoHIeHTpanusamu [IXJII/IIXAD moryT
BKJIIOYATh TaKWe MaTepHalbl, KaK COJACPKMMOE MBUIECOCOB WM JIFOOBIE TOHKHE YaCTHIIBI
(Hampumep, JOMAIIHIOK IbUIb), MOYBY C 3arpsA3HEHHBIX yYacTKOB, BHOCHMYIO BMECTE C
OCTaTKaMHU OBOIIHBIX W JPYTHX PAacTeHHH, JINCTBY C ajulel, MOABEPKEHHYIO BO3IECHCTBHUIO
TpaHcmopTa, paboTaromiero Ha ATHIUPOBAHHOM OCH3HMHE, 3€JICHbIE BETBU C KIAJOWII WU
nIpyrue oOpaboTaHHBIE TMECTUIMAaMUA OPraHUYECKHE OCTATKH. JTa MPaKTHKa MPUBOJIUT K
HEAOIMyCTUMOMY 3arpsi3HEHUIO0 KOHEYHOT'O MPOAYKTa, HE MPUTOAHOTO I MCIIOJIb30BaHUS B
cajoBoacTBe. B Takmx kommocrax Obui OOHapykeHbl KOHIeHTpanuu cBbime 100 Hr M-
T3/kr.

Tabnuna 78: @akToOpbl SMUCCUU AJIS1 KOMIIOCTUPOBAHUS

Knaccudukanus ®DaxTopsl SMUCCHH — MKT T3D/T CyX0ro BelecTBa

Bo3nyx Bona | Ilousa | IlpogyxT = OctaTox

1. ®pakuusi OpraHIYECKUX OTXOIO0B, HII HII HII 100
HE TOJBEPTUINXCS OTOOPY

2. KyxoHHBIE OTXOIBI ¥ OTXOIBI HII HII HII 15
CaJI0BOJICTBA

3. PacrturenbHble MaTepuaibl U3 HII HII HII 5

HE3arps3HCHHBIX obnacreit

6.9.4.1 llocmynnenue 6 8030yx
DMHCCUHU B BO34YX OYUCHb MaJlbl (HCMHOFO Ir Ha M3) U HCCYIICCTBCHHEI.
6.9.4.2 I[locmynnenue 8 600y

B npouecce KOMIIOCTUPOBAHUA o6pa3yeTc;1 Boma. OnHako OOBIYHO KOHOCHTpalluu OYCHb
MaJibl 1 BOJA B IPOLECCCC pCUHUPKYJIUPYCTCA B KOMIIOCT.

6.9.4.3 llocmynnenue 6 nougy

OOBIYHBIM BUIOM NPUMEHEHHsI KOMIIOCTA SIBJIIETCS €0 BHECEHHE B MOYBY, CJIEI0BATENBHO,
ClIelyeT UCIOJb30BaTh KOHLIEHTPALUU B IPOAYKTE.

6.9.4.4 I[locmynnenue 8 npooykmoi

B ciydae xommocta mpoayKT coBmagaer ¢ ocratkoMm. KoHmenTpanum i kiacca 1 ciemyer
MPUMEHSTh, KOT/Ia KOMIIOCTHPYIOT BCIO, 0e3 oTOOpa, OpraHudecKyro (hpaxiuio, BO3MOXKHO,

Despans 2005 e. TOHEIT




PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 195

BKJIIOYAs COJAEP)KUMOE IBIJIECOCOB, KOMOTh W3 TPyO0 W MEYHYI0 307y, a TaKke 301y,
OCTAIOIIYIOCS TIOCJIE MPHUTOTOBICHHS IIanuIbika/6apOexto. PakTop sMuccum Ul Kiacca 2
clelyeT MPUMEHATD, €CJIM KOMIIOCTUPYIOT KYXOHHBIE U CaJOBble OTXOAbl BMECTE C JIMCTBOM
WK XBOeH eneld u3 mapkoB U np. Dakrop sMuccuu Ay Kiacca 3 clieAyeT NMPUMEHATH B
CIIy4asiX KOMIIOCTUPOBAHHs OCTATKOB OBOLICH M APYTHMX pacTeHUi, He 00pabaThIBaBLIMXCS
XJIOPUPOBAHHBIMH MECTUIIMIAMU U HE UMEIOLUMH BKJIIOUEHUSI TOHKUX TBEPJIBIX YaCTHII.

6.9.5 Y nanenue orpaboTaHHoro Macjia (He TEpMUYECKOE)

Onenka yaaneHus: oTpabOTaHHBIX Macell JJIsl peecTpa AUOKCUHOB MOXKET OBITh 3aTpyAHEHA
o psAy NpuYUH. Bo-mepBBIX, YETKOTO OINpeNeNeHus] "HCIOJIb30BAHHBIX" Maceis, WiIN
"oTpaboTaHHbIX" Macen, HeT. B 1memsx Hacrosimero PykoBojcTBa 0TpaOoTaHHBIE
(McroaB30BaHHBIE) Macia ONPENENIAIOTCS KakK JIloOble Maciia Ha HEeQTSIHOM, CHHTETHYECKOii,
pacTUTENbHON WM >KUBOTHOW ocHOBe. OTpaboTaHHBIE Macja MOTYT MPOUCXOIUTh M3 JIBYX
OCHOBHBIX MCTOYHHMKOB: TIPOMBIIUICHHBbIE OTpaOOTaHHBIE Maclia M HCIOJb30BaHHBIC
pacTuTenbHbIe M JKUBOTHBIE Macia. Cpeay MPOMBIIIICHHBIX OTPa0OTaHHBIX Macel MOXHO
BBIIEJIUTh TPU OCHOBHBIE KAaTErOpWH: MPOMBILUIEHHOE Maciio (HallpuMep, CMa30uHOe Macio
IUISl TUOPABIMYECKHUX CHCTEM, MAIIMHHOE CMAa304YHOE MAaciio, CMa304HO-OXJIaXIAouas
KUIKOCTb Uil 00paOOTKM pe3aHHeM); rapaKHOe Maclo WJIM Macio JUIl MacTepCKUX; U
TpaHcdopmMaTopHOE MacIo.

Coobmaioch 0 3arps3HEHUM OTPAaOOTAHHBIX Macell MOJIUXJIOPUPOBAHHBIMU AUOCH30-TI-
muokcuHamu  (IIXJ]), mommxmopupoBanHbiME — aubenzodypanamu  (IIXD) wu
nonuxiopupoBanabeivMu Oudernnamu (I1XB). Macna tpanchopmaropos, 3arps3aenasie [1Xb,
paccmarpuBatorcst B OcHoBHoM kateropuu 10 (cm. Paznen 6.10.6).

B mHactosmiee Bpemsi He wumeercs  JaHHBIX o ToMm, 49to I[IXJI/TIXJI® wmu I1Xb
HOBOOOpA3yIOTCS Ha TPEANPUATHSX IO TepepaboTke oTpaboTaHHBIX Macen. Mmeromnuecs
JaHHbIE YyKa3plBaloT Ha TO, 4T0 BBIOpochl [IXJIIIXJI® u IIXb npennpustusiMu 1o
YAQJICHUIO OTpPaOOTAaHHBIX Macel WM TPEeNNpUATHSIMH 10 00paboTKe W yNpaBICHHUIO
OTpaOOTaHHBIMH MAacllaMH TPOUCXOJAT BCIEACTBUE IMPOMBIIUICHHOTO, MPEeIHAMEPEHHOTO
npoussoacTBa [IXb niam xyiopOeH30510B, KOTOpPhIE MOMAJAl0T B OTpaOOTaHHBIE Macia JH0o
MyTeM WX 3arps3HEHUs] B XOJ€ Mpolecca CHHTe3a (3TUX XMUMHYECKUX BEIIECTB), JHOO B
pe3ynbTate 3arpsizHeHus B ¢daze UCHOIb30BAHMs WM MpeAlecTByomel peuupkyasaun (SC
BAT/BEP 2004).

Her equnoro croco6a ynanenus orpadotanHbIX Maceln. CorllacHO UMeromIeicss HHPOpMaIuHm,
BO3MOKHOCTH yTIpaBJICHHs OTPAOOTaHHBIMU MacjaMH BKITIOYAIOT: TOBTOPHOE UCIIOIb30BaHHE
WIA pPEreHepanuio; TePMUYCCKUH KPEKHHT; W CKUTAHUE WM HCIOJIb30BAaHWE B KAadeCTBE
TOIUIMBA (HAmp., B IEMEHTHBIX IeYaxX, HAa KUPIMUYHBIX 3aBoJax W np.). Hexoropwie BUabBI
O0TpabOTaHHBIX Maced MOTryT (C TpeIBapUTEIbHONH OYHMCTKOW WM 0e3) CMENIMBaThCS C
TSOKETIBIM  JIM3CTIbHBIM TOIUIMBOM W HCIIOJIB30BaThbC B MOTOpax (Hamp., Ha KOpalisx).
CremyeT OTMETHTB, YTO BO MHOTHX CTPaHaX TaK)Xe MCIOJIB3YIOT 3aXOPOHEHHE Ha CBAJIKAX M
OTKPBITOE CIKUTAHHE.

CooTBeTCTBEHHO, coOMpaeMoe B CTpaHaX OTPaOOTaHHOE MAacii0 MOXKET B KOHEYHOM HTOTeE
MOCTYTaTh B Pa3HBIC MPOIECCHI, W COOTBETCTBYIOIINEC NAaHHBIC 1O OTPaOOTaHHBIM Maciam
JIOJDKHBI BKITFOYAThCSI B pa3Aeiibl Ckuranus otxooB (Paszmensr 6.1.1, 6.1.2), ucnons30BaHus B
KauecTBe TorumBa Ha oanektpoctaHimsax (Pazmen 6.3.1), mist ObITOBOTO OTOIMJICHUS H
npurotoBienust nunm (Pasgen 6.3.5), B nementHeix neuax (Pasgen 6.4.1), Ha KUPIUYHBIX
3aBojax (Paszmen 6.4.3), Ha 3aBojax mo mpuUroToBieHuto achanbToBhIX cMecel (Pa3aen 6.4.6),
niv Ha TpaHcnopte (Paznmen 6.5.4).
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VYnpasnenue B obnactu macen, 3arpsssHeHHbIX [IX/1J], [IX® nnm [1XB, Mmoxer npuBecT K
BO3JCHCTBUIO MX HA MEPCOHAN, 3aHUMAIOIIUICI WX COOPOM MM KaKUMH-THOO IPyTUMH
paboramu ¢ HUMHU. Bo BpeMmsi xpaHeHHs W pabOTHl ¢ HUMH MOTYT NMPOU30UTH Iu(y3HbIE
SMUCCHH. 3arpsi3HEHHE OKPY’KAIOIIeH Cpelbl MOXKET MNPOU30MTH B pe3yJbTaTe yTeuek
3arpsi3HEHHBIX Maced. OCTaTKu TMPOLECCOB PEUUPKYJSIIUU MOTYT COIEpPX aTb BBICOKHE
konnentparmn [IX/I/TIX/1®P. HenpapmibHOE yAaieHHE MOXKET MPHUBECTH K 3arpsA3HEHHIO
MOYBBl MJIU BOJBL.. MOXXHO MPEANOIOXKHUTh, YTO CIEAyeT MPOBECTH MX OLEHKY C y4eTOM
0COOCHHOCTEH MECT X JIOKAJIH3AI[MH UM KOHKPETHOTO MpoIliecca.

B HacTosmiee Bpemst He MPEICTaBISAETCS BOZMOKHBIM MTPUBECTH (PaKTOP SMUCCHU TSI KAKOM-
60 cpebl NOCTYIUICHUSI.

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 197

6.10 OcnoBHas kateropusi 10 — "I'opsiuue Toukn"

B stoM Pazgene 6.10 mpeacTaBieH XapaKTEPUCTUUECKUUA CIUCOK BHUIOB XO3SMCTBEHHOM
JIeSITENIbHOCTH, KOTOpPbIE MOTYT TMPHUBECTH K 3arps3HEHUIO TIOYB WIJIM  OTJIOKCHHIA
NXAJ/TIXA®. Eciu ofuH W3 NMPUBEACHHBIX HUKE BHJOB JIEATEIBHOCTH WMENT MECTO WIIH
CYIIECTBYET Ha HACTOSIIUNA MOMEHT, HMeeTcs Oolblias BEPOSTHOCTh OMPEJEIUTh
sarpsizaenune [TXJ1JI/ITX/]®P. KonnuecTBeHHbIe 3HAYEHMSI HE MOTYT OBITh TIPUBEJICHBI, HO BO
MHOTHX CIyYasX KOHIICHTPAIMA Ha HECKOJIbKO TOPSAKOB MpeBbIaoT GoHoBble. Kaxknas uz
TaKUX TOTEHIUAIBHBIX "TOpsS4Mx To4yek" TpeOyeT MpoBeNeHHs Ha MecTe crenuduyeckoit
OLICHKH, HAYMHAIOLIEHCS C UCTOPUYECKOr0 aHaju3a BUIOB JESATEIIbHOCTH, KOTOPBIE MMENH
MECTO B TPONUIOM WJIM BEIyTCS B HACTOSIIEE BpeMs, M KOTOpble MO OBl BBI3BATH
3arpsizHeHre. B 3TOl CBSI3M Ba)KHO OLEHUTH MOPSAOK BEJWYHMH, HAIIPUMED, NPOU3BEICHHBIX
WJIM MCTIOJIb3YEMbIX XMMHUYECKHUX BEIIECTB, BPEMEHHBIX PAMOK AESATEIbHOCTH (MECSIIbI, TOMbI,
JEKaTbl).

6.10.1 MecTa mpOU3BOACTBA XJIOPUPOBAHHBIX OPTaHUYECKUX COCIUHECHUI

Cy1iecTByeT BbICOKAsi BEPOATHOCTh 3arpsA3HEHMs 3[aHUM U MOYBBI Ha MECTaX, 1€ BeAeTcs
WM BEJIOCh MPOM3BOJICTBO XJIOPUPOBAHHBIX OPraHMYECKUX coeAuHeHud. Camble BBICOKHE
koHuenTparuu [IXJII/TIX/ID, kak oxunaercs, CBsI3aHbI C MPOU3BOJICTBOM XJIOPUPOBAHHBIX
(GeHoNoB M MX MPOMU3BOAHBIX. ECIM OCYIIECTBISUICS CTOK B BOJOEMBI, OTJIOKEHUS HUXKE
BBITYCKHOH TpyObl MoryT ObiTh 3arpssHeHbl [IXJIJI w TIX/I®. Eciu crTouynbie BOJBI
OCXAAIOTCS B MPYAAX, UX OTJIOKEHUS WIHA WUJIbl MOTYT COAEpkKaTh BBICOKME KOHIIEHTpAlUU
MXJVTTXAD.

6.10.2 MecTta npon3BOJCTBa XJI0pa

[Ipon3BoacTBO XJIOpa C HKCIMOJB30BAaHUEM 3JIEKTPOIM3EPOB B PTYTHOM IMpolecce H
rpaduToBBIX aHOAOB NMPUBOAUT K 3arpsizHeHuo [IXJJI/TIXI® ocratkoB. B ogHoit pobe nna
ObUIO OOHApY’KEHO 3arps3HeHHe okoio 4 Mr TO/Kr octaTka; B APYrux Npodax MmoKazaTend
BappupoBasid oT 0,15 mMkr M-TO/kr nmo 23,1 mxr M-TO/kr (She and Hagenmaier 1994).
I'padutoBbie aHOABI 10 cBoell 3ameHbl B 70-X TroJax METaNIMYCCKUMHU aHOIAMH
WCIOJIL30BAIMCHh MCKITIOUUTENBHO B MPOU3BOJICTBE XJopa. [ paduToBbie aHOABI COCTOSUIH U3
pa3IMYHBIX THUIOB YAaCTHUIl KOKCa, CMELIAHHOrO ¢ BsDKyuled cmotioi. Ha anomax BMmecte ¢
XJIOPOM  BBICBOOOXKIAJCS KHCIOPOA, KOTOPBIA BCTymajx B peakuuioo ¢ rpadurtom ¢
o0pazoBaHHEM MOHOKCHJA YIJIEpoJa U JUOKCHIA YIiepona. DTOT JIEKTPOIHBINA U3HOC ObLI
MPUYIHHON TOTPEOJICHHsI OKOJIO 2 KT rpaduTa Ha TOHHY XJIOpa, MPOU3BEICHHOTO U3 XJIOpHIa
HaTpus, 1 3-4 KT Ha TOHHY XJIOpa TIPH €ro MPOU3BOJICTBE U3 XJyopuaa kanus. OOpa3oBaHHEII
rpaduTOBBI OCTAaTOK ObLT 3arpsisHeH coemmHeHmsMU [IXJII/IIX/I®, B ocHOBHOM, B
pe3yJibTaTe peakluu MEXAY XJOPOM U BSDKYIIEH CMOJIOW, COAEpIKAIIECH MOJULIHKINYECKUE
apomaruueckue yraeBogopoasl (ITAY) (Ullmann, 1996).

HauanbHbIM 00BEKTOM HCCIIeIOBaHHs OyJeT MOYBA, & €CIH MPOMCXOAUT BBIIICIAYNBAHKE, TO
U COCEeIHHE CpeIbl, BKIIOYAs OTJIOKEHHS COCEAHHUX PEK, KOTOpble TaKkXKe MOTYT OBbITh
3arpsisHeHbl. D¢ ¢exTuBHbIM HHAUKaTopoM 3arpsisHenus [IXJII/IIXA® OyayT BbIcOKHE
KOHIIGHTPAIlMH PTYTH, KOTOpas caMa 1o cede BBI3BIBACT 00€CIOKOCHHOCTh. K coxaneHwuro,
KO3 (HUITUEHT KOPPENAuU Mex Ty KoHIeHTparusyMu pryta u [IXJI/TTX 1P He MOXKeT ObITh
YCTaHOBIICH.

6.10.3 MecTta OPUTOTOBIECHHUS DEHENTYPHBIX CMECEU C XJIOPUDPOBAHHBIMU

Sl!eHOHaMI/I

TakoBbIMM SIBJISIIOTCS MeECTa, TI/€ XJIOPHUPOBaHHbIE (DEHOIBI CMEIIUBAINCH COTJIACHO
peuentypam ¢ Moixy4eHUeM, HallpuMep, ECTULUAOB JUIsl CEIbCKOX03HCTBEHHOI0 WJIK HHOTO
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npuMeHeHusi. OOBIYHO 3arpsi3HEHHe OOHApYXKMBAETCS B 3JaHMAX, TJE XJIOPUPOBAHHBIC
(eHOIBI XpaHUJIMCh WM CMEIINBAIUCH. B pe3ynbraTe cymiecTByeT OoJbliasi MOTEHIMATbHAS
BO3MOKHOCTB 3arpsI3HEHUS ITOYBBI.

6.10.4 Mecta npruMEHEHUS XJIOPUPOBAHHEIX (DEHOJIOB

OTH MecTa BKITFOYAIOT YYaCTKHU, HA KOTOPhIC HAHOCHJIMCh XUMHUYECKUE BEIECTBA, HAIpuMep,
MECTUIMIBI. B COOTBETCTBHM CO CXEMOW NMPUMEHECHHS, TUOKCHH-COJCPIKAIINe repOrIUIb,
Takue kak 2,3,4-T, 2,4-J1 u npyrue (cMm. pa3aensl 6.7.2.3, 6.7.2.5 wnu 6.7.2.6) NpUMEHSUTUCH B
CEITbCKOM XO3SIICTBE M Ha 1oJiocax oTBoja. [loMumo mcmonbs30BaHus, yKka3aHHOTO B Pasnene
6.10.5, 3arpsi3HeHNE TEHTaXJI0pP()EHOIOM U €T0 COJISIMH MOXKET MPOM30UTH Ha PUCOBBIX TOJISIX
WIA TaXOTHBIX 3EMJIAX, TIJIe HCHONB3yIoTCs oOpaboTtanneie [IX® cronObr s
OTOpaKUBAIOIIUX MOJIS 3200POB, WK BOKPYT TeIe()OHHBIX CTOJIOOB U JIp.

6.10.5 Mecra 3aroTtoBKH U 00pabOTKH JIPEBECUHBI

Jlecormmnku u JepeBooOpadaThIBAOIINE TPEANPHITAS YacTO CBS3aHbI C TPUMEHEHUEM
neHTaxjaopdeHona. [loura u oTiioxkeHns MOTyT ObITh 3arpsi3HeHbl [TX1JI/TTX /1D, mockonbKy
B 3THX NPOM3BOJCTBAX HCIIOJB3YETCS MHOTO BOJABI, © OHH YacTO PACIIOJIOKEHBI HA peKax.
[ockonpky [IX®D u [IXD-Na nmeror O0NbLIyI0 PaCTBOPUMOCTH B BOJie U O0Jiee KOPOTKHIA
MEpUOJI MOIYCYIIECTBOBaHMS, TO KOHIEeHTpaus [IX® B mouBax WM OTJIOKEHUSIX HE MOTYT
JIaTh HUYEro, KpoMe ykazanus Ha 3arpssHenne [TXIJI/TIX/P. KomuyecTBeHHAsS KOPPEIAIHS
Mexay kouneHTparusamu [IXD u [IX]JI/TIX]I® He MOXET OBITh YCTaHOBJICHA, MOCKOJIBKY
9TH KJIACChI COEAMHEHNUN 00JIafatoT pa3iuyHbIMU (GU3NYECKUMH, XHMHUYECKUMHU CBOHCTBAMH,
U CyJIb0a UX B YCIOBUAX OKPYIKaIOIIEH cpeibl pa3inyHa.

6.10.6 TpanchopMaTopsl U KOHAECHCATODEI, 3anoiHeHHbIE [TXE

I'me Ob1 HU ObLT OOHaApyXeH TpaHcopMmaTop WM KOHAeHcaTop, 3arps3HeHHbId [1Xb, Tam
obs3aTenbHO OynmyT mpucytctBoBaTh [IXJ(®P, mockonbky 3arpszHenne [IXAD npoucxomut
gyepe3 mpouecc mpousBoactBa I1Xb (ximopupoBanne OudenHmna ra3o00pa3HBIM XJIOPOM B
MPUCYTCTBUM KaTanuzaropa). C TeyeHHEeM BPEMEHHU U C yBEIMYEHHEM CpPOKa HKCIUTyaTalllu
Tpancopmaropa, koHueHTtpauuu [IXJ[® B ero Hamomuutene OyayT Bospactarh. [loka
TpaHcGopMaTopsl U KOHAEHCATOPBHl HAXOMATCS B XOPOLIEM COCTOSHUHM — 0e3 MpOTedYeK —
nocrymienuss [IXJI® (u IIXB) B okpyxkaromyio cpeay He mpoucxoaut. Kak ToibKo
npoucxoaut yreuka, IIX/Id, Bmecre c¢ IIXb, OyayT BmocinencTBMM NOCTyHNaTb B
OKpYyXKalolllue Cpelpl, HAIpUMEp, B IOYBY, Ha MOBEPXHOCTH, B oTioxkeHus. [IXb moryr
CITy’KUTb MHAMKATOPOM, IOCKOJIbKY OCOO€HHO BbIcOKOoXJopupoBaHHble [IXB BenyT cebs B
OKpYyKarolel cpeze Tak ke, kak 2,3,4,7,8-3amemennsie [1XJ[D (ocobeHHO, 3TO KacaeTcst ux
CTaOMILHOCTH ¥ MOJIBHIKHOCTH).

B sToM pasnene u s neneit peectpa qMOKCHHOB/(pypaHoB OyayT oneHeHbI BHIOpock! [TX /1D
(8 Buge TD). Cnemyer oTMmMeTHTh, YTO TpuU BBIOpoce KoMMmepueckoil cmecu [IXb Ttaxke
MPOUCXOANT BBIOpOC auokcuHOMONoOHbIX [IXb u HemmoxcmHomomoOHBIX IIXB. OmHako
nocneanne ase rpynmnel CO3 He paccMaTpuBaroTcsl B HactosimieM PykoBoacTee (cMm. [naBy 1
— Bgenenue). 3a Oosee mnoapoOHOM wuHpopManueir o auokcuHononooueix I[IXb B
komMmepueckux cMmecsax [IXb cneayer oopatuthes k Schmitz u ap., 1996.

®axtopsl smuccun ans [IXb npomykrtoB OyAayT crpynnupoBaHbl MO COACPXKAHHUIO B
MPOAYKTaxX XJOpa, Kak 3T0 mokasaHo B Tabmuue 79. M3BecTHO, YTO MPU TEPMUUYECKOM
Hanpsbkenun  [IXb mepexomsar B IIXJI®D, wm Takum oOpazoM mpoucxomut poct TO.
Koppensiiim  He MoXeT OBITh yCTaHOBJIEHO, HO MOXHO MPEANOJNIOXHTh, 4YTO B
ncnonb3oBaHHbIX [IXb konnentpaumu [IXJ{® Beime, yem B HOBBIX IIXbB. B Hacrosmiee
Bpems Bce [IXb, oOHapyxkuBaemMble B KakoM-I1M00 0O0OpYJOBaHUM, CUHUTAIOTCA
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"ucnonpzoBanHbIMU" [IXb, a HIKENpUBENEHHbIE KOHIEHTPALMK JOJDKHBI CUMUTATHCA
HIDKHUM TIPEACIIOM.

Tabnuna 79: @akropsl amMuccuu ais [1Xb

Tun IIXb Hossie I1Xb
(mxr TO/T)
HuskoxnopupoBannslie, Hanpumep, Knoden A30, Apoxmop 1242 15000
CpennexnopupoBannsie, HanpuMmep, Kinoden A40, Apoknop 1248 70000
CpennexiopupoBanHbie, Hanpumep, Kinoden AS50, Apokiop 1254 300000
Bricokoxnopuposannsle, Harpumep, Kinoden A60, Apoxiop 1260 1500000

CootercTBytomue periaamenTsl B otHomeHuu [1Xb geiictByor Bo MHOorux crpanax, [1Xb-
cofepxkaiiee OOOpYIOBAHUE JOJDKHO IOABEPIHYTHCA KaKOH-TMOO WMHBEHTApU3alMU U
paccMaTpuBaThci Kak omacHele OTXoAsl (mpu yaaneHun). [lomoOHble AEHCTBHS NOMOIYT
BbIsIBUTh [IXB 111 peecTpoB IOUOKCHMHOB, a TaKXKe BBIABUTH IOTEHLUAIbHBIE ''TOpAuHe
toukn", rae IIXb MoryT nocrynare B OKpy Karollylo Cpey B Pe3yJIbTaTe yTeuekK.

6.10.7 CBanku otxonoB/OcraTku U3 kareropuut 1-9

I'me 661 TO HU OBUIO, NIPY yAaJCHUHM MPOAYKTOB M OCTAaTKOB, coepxamux [IXJIJI/ITX/D,
HMEETCS] BEPOATHOCTh TOIO, YTO ATH 3arpsA3HUTENM IOCTYIAT B OKPYXKAIOIIYIO Cpeny.
MecToM HaKOIUIEHUS SIBJISIETCS HEMOCPEACTBEHHO CBajKa WM 3axopoHeHue. Ha momoGHbIX
cankax [IXJIJI/TIXJI® OTHOCHTENHHO HEMOABMXKHBI JO TEX IOpP, TMOKAa HE IMPOU30UICT
npocaurBanue Bojpl, criocobHoe npuaars [IXJJI/TIX 1D moaBmwkHOCT. [TocTyHB 0 THAK BT
B okpyxaromyio cpeny, [IXJ/IIXI® KOHHEHTpUPYIOTCS B MAaCISHBIX  CIOSX
(opranmyeckoit (aze B cmecu Boma/opranmueckas (asa). ns meneld aHanmsa, Clemyer
npoBoauth aHanu3 Ha [IXJJI/TIXI® Tonapko opranudeckoii (aszel. Bech mpenmecTByrommii
ONBIT TIOKa3bIBa€T, 4YTO BOAHBIC (ha3bl COAECpPKAT HEONpeneIsIeMble KOHIEHTPAIUU
NXAJ/TIXAD.

Peructpammonnas uHpopmanms o0 yAaleHUW CIEAYIOMUX BHIOB OTXOIOB (OJHOTO WIIH
HECKOJIBKIX ) MOXKET CIYKHUTh HHIUKATOPOM npucyTcTBus Ha cBanke [TXJII/TTXD:

o OcTaTku XUMHYECKOTO IPOU3BOJICTBA, 0OCOOCHHO XJI0P(EHOITBI;
o OcTaTku MPOLIECCOB CKUTAHUS, HATIPUMED, JIETy4ask 30JIbHAs ML,

. [IXB-conepkamee obopyoBaHue (HApUMEp, KOHICHCATOPHI, TpaHC(HOPMATOPHl WM
JpyTue npuoopsl);

. Unpl  wemmono3Ho-OyMaxHBIX —TIPEANPUATHH, HCIONB3YIOMUX s OTOeIMBaHUS
ra3000pa3HbIif XJ10p (CBOOOIHBIN XJI0D);

. HepeBooOpabaTriBaromas MPOMBIIIJICHHOCTb, TAe npumensercs [IX® wnmm apyrue
XJIOPHUPOBAHHBIC apOMATHYCCKHUE KOHCEPBAHTEI APEBCCHUHBI.

Kpowme Toro, ropsiurie TOUkH MOTYT BO3SHHUKaTh, KOTzia
. Ha 3eMJIE CXKHUTAIOT MOKPHITHIE TUTACTUKOBOI 000JI0UKOI1 MeaHbIe Kabenu;

. MIPOUCXOAT Cly4yaliHble WIN aBapUHbIE M10KAPhl B MECTaX 3aXOPOHEHUSI OTXOJI0B.
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6.10.8 MecTa COOTBETCTBVIOIIUX aBapui

[MpoucmecTBusi, Takue Kak MOXapbl, MOTYT SIBUTHCS HCTOYHHUKOM CaXKd M OCTaTKOB C
noBbimeHHbIMU KoHIeHTparusamu TIXJJI/TIXA®D (cm. Taxxe Pazgen 6.6.2). [lomoOHoe gacTo
ObIBaeT Npu moxapax, Hampumep, Bosropanus Ha IIXDB-tpanchopmaropax, moxapbl B
XpaHWJIMIIAX, 3JaHUAX (0COOEHHO, €ClI TOPAT NPONUTaHHAs JPEBECHHA, IIACTMACChl, KOBPHI
ni OpomupoBaHHbIe aHTHUMHpeHbl). OObuHO 3arpsizHenue [IXJI/ITX/IP nmpuypoueHo k
caxke. Caxy crnemyeT coOupaTh U yIaIATh HaJUIeKAIIMM 00pa30M, KaK OMacHbIe OTXO/bI.

6.10.9 BeiemMka rpyHTa, 3eMiedepaareabHble Pa00ThI

OTnoxkeHuss W3 TaBaHEW, a TaKXKe OTJOXKEHHUS, MOJyYeHHbIE MPH BBIEMKE TPYHTa O]
MPOMBINIICHHBIMU TPyOOIPOBOAaMH WM 00pa3oBaHHBIE B pe3yjbTaTe KaKOro-inbo wu3
OMMCAaHHBIX BBIIIE BUJOB MPOMBIIUICHHONW JESTENbHOCTH, MOTYT OBITH 3arpsi3HEHBI
NXAJ/TIXAD. Ouens vacto Ijs MOJAEPKAHUS YCIOBUH ISl CYJIOXO/CTBA 3TH OTIOXKECHHS
BBIUEPIBIBAIOT U CKJIAABIBAIOT Ha 3€MJIE. OTOT BHJ [JEATEIBHOCTH HHM YTO HMHOE, Kak
nepemenieHue 3arpssaenns [IXJJI/TIXJI® ogHoro u TOro ke ypoBHS ¢ HCXOJIHOTO MECTa Ha
JIpyroe, nepeMeleHre ero u3 BOOJHONW cpeibl B IPYTUe Cpelbl C BOSHUKHOBEHUEM HMCTOYHMKA
MOTEHIIMATBHOTO  BO3ACUCTBHS (Ha TOYBBI MECT NPOKMBAHHMS  HACEJICHUS WM
CeNbCKOXO03sHcTBeHHbIE 3eMin). CremoBaTenbHO, TpeOyeTcss OCTOPOKHOCTD MPU HPUHITHN
pelIeHus O JIydlleM MyTH OOpalleHHs C 3arps3HEHHBIMH OTJIOKEHHSIMH JUIS TOTO, YTOOBI
CHU3UTh KaKOH-TMO0 PUCK HEMPeIHAMEPEHHOTO BO3ICHCTBUSI.

6.10.10 Mecta 10o0b1yn/niepepabOTKU KAOJIUHNUTA WU KOMOBOU TJIMHBI

B mocneanue roasl Bee Oobliee KOJUYECTBO HAOMIOACHNH noka3siBaeT, uto [TXIJI/TIX /1D
MOTJIM TPUCYTCTBOBAaThH B OKpYXarolled cpene emie 10 Hayala pa3BUTUS XJIOPHOM
MPOMBIIIJICHHOCTH, W B JIEHCTBUTEILHOCTH MOTJM 00pa3oBaThCsi HE B pe3yJibTaTe
AHTPOIIOIEHHOM JeATeNIbHOCTH. Bricokne koHLeHTpanuu, npeumymectseHHo [IX1J], 6buim
obOHapyxenbl B 100biTol B CIIIA xomoBoO# riMHe, B KaonuHuTe u3 ['epmanuu, B oOpasnax
MOYB, B3ATHIX C OOJbIIONW IiyOMHBI B BenukoOpuTaHuu, B JaTHPOBAaHHOM KEpHE MOPCKHUX
otnoxxenuit KBuHcleHga/ABCTpaiusi W B aHTPOMOTCHHBIX O3CPHBIX OTJIOXKEHHUSIX U3
Muccucunu/CIHIA. XapaktepHbiM Ui Bcex 00pa3ioB OblI0 moiaHoe orcytcrBue [IXJID u
MPAaKTUYEeCKH HACHTHYHOE pachpeiesieHne BuAOB coeauHeHwii/nzomepos [IXJI/] Bo Bcex
reorpaduyeckux peruoHax. Bee ucciienoBanus scHo mokazanu obpazosanme [TXJI/TTX/D
B pe3yJbTaTe MPUPOIHBIX MPOLECCOB. DTH HAOIIOACHUS OJDKHBI JaTh TOTYOK IPOBEICHUIO
JIETAIbHBIX HWCCIENOBAaHMMA JUIsl OLEHKM JTOr0 SABJIEHHUS, IIUPOTHI PACHpPOCTPAHEHHS
NXAOJ/TIX®D ecTecTBEHHOTO MPOUCXOXKACHUS U, BO3MOXHO, W3YYCHHS MEXaHHU3Ma
o0Opa3oBaHHsI, KOTOPBIA MOT Obl OOBSICHUTH MOAOOHBIE cinyyau. B HacTosiee Bpemsi HET
WHIWKATOPOB JIISl BBISBICHUS TMOMOOHBIX ydacTkoB. Criemyer cooOmare o JHOOBIX
pe3yabpTaTax B 3TOM 001acTH.

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 201

7. ACTOYHUKHU NTHOOPMALIUU

Annema J.A., J.EMM. Beurskens u C.W.M. Bodar (1995): Evaluation of PCB Fluxes in the
Environment, RIVM, Bilthoven, The Netherlands (Onenka notokoB [1Xb B okpyxkaromiei
cpene, Humepamansr)

Beard A., K.P. Naikwadi and F.W. Karasek (1993): Formation of Polychlorinated
Dibenzofurans by Chlorination and de novo Reaction with FeCls in Petroleum Refining
Industry. Environ. Sci. Technol. 27, 1505-1512 (OO6pa3oBanue mMOIUXIOPUPOBAHHBIX
nuoeH3odypaHoB xjopupoBanueM u peakius de novo ¢ FeCl; B HedrenepepadarbiBaronicit
MPOMBIIIJICHHOCTH)

Béguier S. (2004): Personal communication to H. Fiedler; CITEPA, Paris, France
(Muadopmarnwst, npencrasiennas r-xe H. Fiedler)

BImSchV (1990): 17. Verordnung zur Durchfuhrung des Bundesimmissionsschutzgesetzes
vom 23.1.1990 (Verordnung uber Verbrennungsanlagen fur Abfalle und ahnliche brennbare
Stoffe - 17. BImSchV). Bundesgesetzblatt Teil I, Jahrgang 1990, 2832. (Yka3 o c:kuranuu B
nevax, [ epmanus)

BImSchV (1997): 27. Verordnung zur Durchfuhrung des Bundes-Immissionsschutzgesetzes
(Verordnung uber Aniagen zur Feuerbestattung - 27. BImSchV) vom 19. Marz 1997. BGBI.
I, S. 545. (Yka3 mo kpeMaTopusim)

Blanco A., C. Negro, C. Monte, E. Fuente, and J. Tijero (2004): The Challenges of
Sustainable Papermaking. Environ. Sci. Technol. 38, 414A-420A (IIpoGieMsl ycTOWYHBOTO
Pa3BUTHUS OTPACIIU IPOU3BOACTBA OyMaru)

Bramley M. (1998): Dioxins and Hexachlorobenzene Releases from Magnesium Production
in North America: Lessons from Noranda's Magnola Project in Asbestos, Quebec.
Greenpeace, Canada (BbIOpochl THOKCHHOB M TreKcaxjIopOeH301a Ipy MPOU3BOICTBE MarHus
B CeBepHoit AMepuke, Kanana)

BREF (2001a): Integrated Pollution Prevention and Control (IPPC) Reference Document on
Best Available Techniques in the Non Ferrous Metals Industries. December 2001. European
Commission, Technologies for Sustainable Development, European IPPC Bureau, Seville,
Spain (KoMrutekcHble mpeaynpexIeHrHe U KOHTPOIb 3arps3HeHusi, CripaBOYHbBIA JOKyMEHT
[0 HaWJIy4IIMM MMEIOLIMMCS MeToJaM B LBeTHOW Meramnypruu, EBpomneiickoe bropo IPPC,
Ucnanus)

BREF (2001Db): Integrated Pollution Prevention and Control (IPPC) - Reference Document on
Best Available Techniques in the Cement and Lime Manufacturing Industries. December
2001. European Commission, Technologies for Sustainable Development, European IPPC
Bureau, Seville, Spain (KommuekcHsle mnpenynpexaeHne Hu KOHTPOJb 3arps3HEHUS,
CrpaBOYHBIN JOKYMEHT 110 HAaWTyUIIMM UMEIOIIMCS METOAaM NP MPOU3BOACTBE IIEMEHTA U
u3Bectd, EBponeiickoe bropo IPPC, Mcnanus)

BREF (2001c): Integrated Pollution Prevention and Control (IPPC) Reference Document on
Best Available Techniques in the Chlor-Alkali Manufacturing Industry. December 2001.
European Commission, Technologies for Sustainable Development, European IPPC Bureau,
Seville, Spain (KommuiekcHble mpeaynpexaeHine H KOHTPOJb 3arps3HeHusi, CrpaBOYHBIN
JOKYMEHT TI0 HAWIydIIUM MWMEIOIMMCS METOJaM B XJIOP-IIEJIOYHOM IPOU3BOJICTBE,
EBporeiickoe biopo IPPC, Ucnanus)

FOHEII Gespanv 2005 2.



202 PykoBoactso mo TIXJIJI/TIXID 2005 .

BREF (2000a): Integrated Pollution Prevention and Control (IPPC) - Reference Document on
Best Available Techniques in the Pulp and Paper Industry. July 2000. European Commission,
Technologies for Sustainable Development, European IPPC Bureau, Seville, Spain
(KoMmrmutekcHbie mpenymnpexaeHne W KOHTPONIb 3arps3HeHus, CHpaBOYHBIA TOKYMEHT IO
HAaWIy4dIIUM ~ HMMEIOIIMMCS METOAaM B  LEJUIIOJIO3HO-OYMaKHOHW — TPOMBIIIICHHOCTH,
Esporneiickoe bropo IPPC, Ucnianus)

BREF (2000b): Integrated Pollution Prevention and Control (IPPC) - Reference Document on
Best Available Techniques for Mineral Oil and Gas Refineries. Draft dated February 2000.
European Commission, Technologies for Sustainable Development, European IPPC Bureau,
Seville, Spain (KommuekcHble mpeaynpexaeHine ¥ KOHTPONb 3arps3HeHus, CrpaBOYHBIN
JOKYMEHT MO HAWIy4yIIUM HMMCIOUIMMCS METOoJaM Ha MPEINpUsATHAX 10 TepepaboTke
MUHEpaIbHBIX Macen U rasa, Esponeiickoe bropo IPPC, Ucnanus)

BREF (2000c): Integrated Pollution Prevention and Control (IPPC) - Best Available
Techniques Reference Document on the Production of Iron and Steel. March 2000. European
Commission, Technologies for Sustainable Development, European IPPC Bureau, Seville,
Spain (KoMrutekcHble TpeaynpekIeHrHe U KOHTPOIb 3arps3HeHusi, ClpaBOYHBIA JOKYMEHT
M0 HAWIy4YIIMM HMEIOIIMMCS METOJaM TIpH TPOM3BOACTBE Kele3a M crand, EBporeiickoe
bropo IPPC, Ucnanus)

Bremmer H.J., L.M. Troost, G. Kuipers, J. de Konig u A.A. Sein (1994): Emissions of
Dioxins in the Netherlands, RIVM/TNO, The Netherlands (Omuccum JMOKCHHOB B
Hunepmannax, Huaepnaumsr)

Broker G., P. Bruckmann u H. Gliwa (1999): Study of Dioxin Sources in North Rhine-
Westphalia. Chemosphere 38, 1913-1924 (MccnenoBanre MCTOYHUKOB TUOKCHHOB B 3eMIIC
Cesepublii Peitn-Bectdamnmst)

BSE (2002): personal communication by Dr. J. Apfel, Badische Stahlwerke Engineering
GmbH, Kehl, Germany (nannsie a-pa J. Apfel, 'epmanmust)

Buckley-Golder D., P. Coleman, M. Davies, K. King, A. Petersen, J. Watterson, M.
Woodfield, H. Fiedler, and A. Hanberg (1999): Compilation of EU Dioxin Exposure and
Health Data. Report produced for European Commission DG Environment and UK
Department of the Environment Transport and the Regions (DETR), October 1999; URL:
http://europa.eu.int/comm/environment/dioxin/download.htm#Identification%200f%20releva
nt%20industrial%20sources%200f%dioxins%20and%20furans (KoMmmisiims 110
BO3/1ecTBUIO AUOKCHHOB B EC M TaHHEBIM 3paBOOXPAHEHHS])

Butzkamm-Erker R. and R.E. Mach (1990): Neuere Daten {iiber Dioxingehalte in
Kldrschlamm. Korrespondenz Abwasser 37, 161-163

CARB (1987): Determination of PCDD and PCDF Emissions from Motor Vehicles.
California Air Resources Board). Draft report, October 1987. Test Report No. C-86-029
(Onpenenenune smuccuit IIXI/] n IIXJI® oT MOTOPHBIX TPaHCHOPTHBIX CPENCTB, MPOEKT
oruera, CoBeT 1o armocgepHsiM pecypcam Kamudopuum)

Carroll W.F. (2004): information submitted to H. Fiedler, UNEP Chemicals by Chlorine
Chemistry Council, U.S.A. for EPA TRI data (Madopmanms, npeacraBneHHas r-xe H.
Fiedler CoBerom mo xnopHoii xumuu, CIIA )

Carroll W.F. (1996): Is PVC in House Fires the Great Unknown Source of Dioxin? Fire and
Materials 20, 161 (SBnsrorcs 1M TOXapbhl B JKWIBIX 3aHUSAX OOJBIINM HEU3BECTHBIM
HUCTOYHUKOM JTMOKCUHOB?)

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 203

Charles Napier (1998): PCDD and PCDF Emission Inventory, Prevention and Control
Technologies in the Iron and Steel Sector, Environment Canada (Napier C.E. u Co, CC
Doiron Associates) (Peectp BriOpocoB TIX/IJT u ITX/D, TeXHOIOTHH MPEAYNPESKICHUS U
KOHTPOJIA B uepHOU MeTautyprun, Kanama)

Choong Kwet Yive N.S. (2004): information submitted to H. Fiedler, UNEP Chemicals by
University of Mauritius, Réduit, Mauritius (Mudopmanus, npeacrasiennas r-xe H. Fiedler
YHuBepcureroM MaBpHuKus)

CITMA/CIGEA (2004): Inventario nacional de fuentes y liberaciones de dioxinas y furanos -
Cuba 2000. Ministerio de Ciencia, Tecnologia y Medio Ambiente - Centro de Informacion,
Gestion y Educacion Ambiental, La Havana, Cuba

COCHILCO (2004): Resumen descriptivo de las tecnologias y operacion de las fundiciones
primarias de concentrados de cobre de Chile. Documento Técnico elaborado por la Comision
Chilena del Cobre en base a la informacion entregada por las fundiciones chilenas

Copper Smelters (2004): Information on processes, raw materials, and recycling of German,
Swedish, and Canadian copper manufacturers is taken, among others, from the following
URLs (accessed in December 2004): (MenennaBsunsabie npeanpusatus (2004): Uudopmanus
B3sTa, CPEIIU TMPOYHX, U3 CICAYIONINX HCTOYHUKOB: )

Germany: http://www.na-ag.com/NA_en/rohstoffe frame.html

Sweden: http://www.boliden.com

http://www.noranda.com

CORMA (2004): Standardized Toolkit for Identification and Quantification of Dioxin and
Furan Releases - Comentarios. Information submitted to UNEP Chemicals by Corporacion
Chilena de la Madera A.G., Chile, March — October — November 2004 (Metomudeckoe
PYKOBOJICTBO T10 BBISIBIICHHIO M KOJMYECTBECHHOM OIEHKE BHIOPOCOB TUOKCHHOB M (hypPaHOB —
KommenTapun)

DEH (2004): Inventory of Dioxin Emissions in Australia — National Dioxins Program,
Technical Report No.3. Prepared by Kelsey Bawden, Pacific Air & Environment for
Australian Government, Department of Environment and Heritage (Peectp BBIOpOCOB
JIMOKCUHOB ABCTPAJTUN)

DEPR (2003): Department of Environment, Parks and Recreation of the Ministry of
Development, Brunei Darussalam, in: UNEP 2003b (emaptameHT OKpy»Kawoimend cpensl,
napKoB M pekpeanun MunucrepcTsa pa3sutust bpynes /lapyccanama)

DINAMA (2002): Inventario nacional de liberaciones de dioxinas y furanos — Uruguay 2000.
UNEP and DINAMA, Uruguay, Marzo, 2002. Direccion Nacional de Medio Ambiente of
Ministerio de Vivenda, Ordenamiento Territorial y Medio Ambiente, Uruguay

Dumler-Gradl R., H. Thoma u O. Vierle (1995): Research Program on Dioxin/Furan
Concentration in Chimney Soot from House Heating Systems in the Bavarian Area.
Organohalogen Compd. 24, 115-118 (IIporpaMmma wucclieJloBaHUN  KOHIICHTPAIIHIA
JIMOKCHHOB/(pypaHOB B caxke TpyO cHCTeM OTOIUICHHS JOMOB B baBapun)

Duo W. and D. Leclerc (2004): Thermodynamic and Kinetic Studies on Dioxin Formation
and Emissions from Power Boilers Burning Salt-Laden Wood Waste. Organohalogen Compd.
66, 992-1000 (TepmomuHamMUYecKHe W KHHETHYECKHE WCCIEIOBaHUS OOpa3oBaHHUS H
BBIOPOCOB JIMOKCHHOB SHEPTETHUECKUMH KOTJAMM, CKHUTAIOIIMMH 3aCOJICHHBIE JPEBECHBIC
OTXO[IbI)

FOHEII Gespanv 2005 2.



204 PykoBoactso mo TIXJIJI/TIXID 2005 .

Duo W., 1. Karidio, L. Cross, and B. Ericksen (2003): Combustion and Emission
Performance of a Hog Fuel Fluidized Bed Boiler with Addition of Tire Derived Fuel.
FBC2003-016 - Proceedings of FBC2003 — 17" International Fluidized Bed Combustion
Conference, May 18-21, 2003, Jacksonville, FL, USA (IlapameTpsl TOpeHUS W SMUCCHI
KOTJIOB C TICEBIOOXKI)KEHHBIM CJIOE€M, pabOTaIOMMX Ha JPEBECHOW IIerne C Jo0aBIeHUEM
TOILTMBA HA OCHOBE aBTOMOOMIIBHBIX TOKPBIIIEK)

and

Paprican Research Report PRR 1625, December 2002, Pointe-Claire, QC, Canada

Dyke P, G. Amendola, and T. Abel (2004): Releases of PCDD/F from U.S. Chemical
Production Facilities. Organohalogen Compd. 66, 959-965 (Breiopocer IXIJ/TIXID
xumuueckuMu npeanpusatusimu CLIA)

Dyke P.H., M.J. Wenbora, PJ. Coleman, M.J. Woodfield u C.L. Rose (1997): A Review of
Dioxin Releases to Land and Water in the UK, Environment Agency, R&D Publication 3,
Environment Agency, UK (OG6G30p BBIOpPOCOB IMOKCHHOB B TOYBY M B BOAy B
BenukoOpuranuu, BenukoOpuTanus)

EAA (2003): personal communication, European Aluminium Association, Brussels, Belgium
(nadopmanms u3 EBponelickoit accormanyu aTroMuHus, benbrst)

EC (1999): Releases of Dioxins and Furans to Land and Water in Europe. Report for
Landesumweltamt Nordrhein-Westfalen, Germany on behalf of European Commission, CD
Environment, Brussels, Belgium, September 1999 (BriOpocs THOKCHHOB B ypaHOB B TOUYBY
u B Bony B EBpomnie, Otuer ['epmannu ot umenu EBponeiickoii Komuccun, benbrus)

EC (1996): 96/211/EC: Commission Decision of 26 February 1996 concerning the prohibition
of pentachlorophenol (PCP) notified by Denmark (Only the Danish text is authentic) (Text
with EEA relevance). Official Journal No. L 068 , 19/03/1996 P. 0032-0040 (Pewmenue
Komuccun ot 26 depans 1996 roga o 3ampenieHny NeHTaxJaopQeHona, yBeAOMICHUE U3
Jlanuu; TekcT ¢ penaeBaHTHOCThI0 EEA; crily MMeeT opuruHan Ha JaTCKOM SI3bIKE)

EMEP (2002): EMEP/CORINAIR Emission Inventory Guidebook — 3rd edition October 2002
UPDATE, Technical report No 30, EEA — European Environment Agency, Copenhagen
(PyxoBozactso no peectpy smuccuiit EMEP/CORINAIR, Konenraren)

EMEP (1999): Emission Inventory Guidebook. September 1999 (PykoBoacTBo 1o peectpam
smuccuit EMEP)

ENEA/AIB/MATT (2003). Valutazione delle emissioni di inquinanti organici persistenti da
parte dell’industria metallurgica secondaria. Rapporto finale (in Italian language)

Environment Canada and the Federal/Provincial Task Force (1999): Dioxins and Furans and
Hexachlorobenzene. Inventory of Releases. Prepared by Environment Canada and the
Federal/Provincial Task Force on Dioxins and Furans for the Federal Provincial Advisory
Committee for the Canadian Environmental Protection Act (CEPA-FPAC), January 1999
(duoxcunbsl u ¢Qypansl u rekcaxiopbenson, Peectp BbiOpocoB, moarortorieH OxpaHoii
okpyxaromerd cpeasl Kananbl u ¢enepanbHo/mpoBuHIMANBHONW [leneBoit rpymnmoil 1o
IUOKCMHaM W ¢ypaHaMm Juid  (eaepasbHOro MPOBUHIMAIBHOTO KOHCYJIBTallMOHHOTO
KOMHTETa JUId 3aKOHa [0 OXpaHe oKpyxaromeil cpensl Kanasr)

Essers U., O. Hutzinger u H. Hagenmaier (1992): Untersuchungen zur Emission halogenierter
Dibenzodioxine und Dibenzofurane aus Verbrennungsmotoren beim Betriecb mit
handelsublichen Betriebsstoffen. Bericht an das GSF-Forschungszentrum fur Umwelt und
Gesundheit Munchen, PT Umwelt und Klimaforschung

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 205

EU (2000): Directive 2000/76/EC of the European Parliament and the Council of 4 December
2000 on the incineration of waste. EN Official Journal of the European Communities
28.12.2000 L 332/91-111 (dupexrusa 2000/76/EC EBponeiickoro napiaamenta u Cosera ot 4
nekabps 2000 roma mo coxkuranumio orxomoB, OdunmansHas ra3era EBpomeiickoro
co00IIIeCTBA)

EU (1999):Releases of Dioxins and Furans to Land and Water in Europe. Final Report by M.
Wenborn, K. King, D. Buckley-Golder, and J. Gascon, produced for Landesumweltamt
Nordrhein-Westfalen, Germany on behalf of the European Commission DG Environment,
September 1999 (Bribpocsl muokcuHoB U (ypaHoB B mouBy u Boay B Espome, Otuer EC,
I'epmanus)

EU SCAN (2000): Opinion of the Scientific Committee on Animal Nutrition on the Dioxin
Contamination of Feedingstuffs and their Contribution to the Contamination of Food of
Animal Origin. European Commission, Health & Consumer Protection Directorate-General,
Directorate C — Scientific Opinions, C3 — Management of scientific committees II; scientific
co-operation and networks. Brussels, Belgium (3axmouerne Hayunoro Komwmrera mo
KOPMJICHHIO >KMBOTHBIX O 3arps3HEHHMH KOPMOB JWOKCHHAMH M WX POJH B 3arpsi3HCHUH
MPOJYKTOB THUTAaHUS >KUBOTHOTO MPOHMCXOXIeHHs, EBpomelickas komuccus, bproccenb,
benbrus)

Fabrellas B., M.L. Ruiz, M. Angeles Martinez , J. Rivera, E. Abad, and P. Sanz (2003):
PCDD/PCDF Emissions in Hot-Dip Galvanising Facilities. Evaluation in the Frame of
Spanish Dioxin Inventory. Organohalogen Compd. 63, 5-8 (Omuccun ITXO/TIX]ID
3aBO/IaMU ropsidero nuHkoBaHus. OleHka B paMKax peecTpa TMoKcHHOB Vcranum)

Fiedler H. (2003): Dioxins and Furans; in: The Handbook of Environmental Chemistry,
Vol.3, Part O, Persistent Organic Pollutants, pp 125-201. Springer Verlag, Berlin —
Heidelberg 2003 (duoxcunabl u ¢ypansl; B : ChopaBOYHHK IO 3KOJIOTHYECKOM XHMUH,
bepmun-Ielinens6epr)

Fiedler H., P. Chareonsong, J. Mayer, and H.-U. Hartenstein (2002): PCDD/PCDF Emissions
from Stationary Sources — First Results from Thailand. Organohalogen Compd. 59, 211-214
(Omuccun  [IXJVIIXAD u3 cranvoHAapHBIX HCTOYHHKOB — llepBhie pe3ynbTaThl U3
Taunannma)

Fiedler H., H. Rottler, L. Peichl, G. Knetsch, and A. Basler (2000): Concentrations of
PCDD/PCDF in Atmospheric Samples in Germany. Organohalogen Compd. 45, 264-268
(Konmentpamuu [TXJIJI/TIXI® B mpobax atMochepHOro Bo3ayxa B [ epmanun)

u

Fiedler H., O. Hutzinger, G. GaBner, and C. Lau (1996): Ergebnisse und Bewertung der
Analysen auf organische und anorganische Verbindungen. /n: Okosystemares Biomonitoring-
Programm in der Region Biebesheim 1992-1994, pp 134-182, Schriftenreihe der Hessischen
Landesanstalt fiir Umwelt, Heft 193, November 1996 (ISSN 0933-2391,ISBN 3-89026-203-

1)
Fiedler H. (1998): Thermal Formation of PCDD/PCDF — A Survey. Environ. Eng. Sci. 15/1,
49-58 (O6pazosanue [IXJJI/TIXID B pe3ynbTaTe TepMHUECKUX mpoiieccoB — O030p)

Fiedler H., O. Hutzinger u C.W. Timms (1990): Dioxins: Sources of Environmental Load and
Human Exposure. Toxicol. Environ. Chem. 29, 157-234 (JlnokcrHbI, MICTOYHUKHN HArpy3KH Ha
OKpY’KaloIIyI0 Cpely U BO3/IeHCTBUS Ha YEJIOBEKA)

FOHEII Gespanv 2005 2.



206 PykoBoactso mo TIXJIJI/TIXID 2005 .

Fisher R., D.R. Anderson, D.T. Wilson, E. Aries, D. Hemfrey, and A.A.T. Fray (2004):
Effect of Chloride on the Formation of PCDD/Fs and WHO-12 PCBs in Iron Ore Sintering.
Organohalogen Compd. 66, 1116-1123 (Bmusaue xnopunoB Ha oopazosanue [TX]JI/TIXID
u 12 ITXb BO3 B npoueccax niaaBKy KeJIe3HOH pybl)

Francois F., M. Blondeel, P. Bernaert, and R. Baert (2004). Diffuse Emissions of PCDD/F
and Dioxin-like PCB from Industrial Sources in the Flemish Region. Organohalogen Compd.
66, 906-912 ([uddysusie smuccun [IXJA/TIX]I® u auokcuHomonoOHbXx [IXB wu3
MPOMBIIIJICHHBIX HCTOYHUKOB (DIAMaH/ICKOTO PETHOHA)

Gullett B. and A. Touati (2003): PCDD/F from Agricultural Field Burning. Organohalogen
Compd. 56, 135-138 (IIXIJ/TIX]I®D B pesynbrare CXKUTAHUS Ha CEIbCKOXO3SHCTBEHHBIX
TTOJISIX)

Gullett B.K., P.M. Lemieux, C.C. Lutes, C.K. Winterrowd u D.L. Winters (1999): PCDD/F
Emissions from Uncontrolled Domestic Waste Burning. Organohalogen Compd. 41, 27-30 (u
157-160) (Omuccuu [IXJ/TIX]ID npu HEKOHTPOIUPYEMOM CKUTAHUU OBITOBBIX OTXOJIOB)

Gullett B.K. and J.V. Ryan (1997): On-road Sampling of Diesel Engine Emissions of
Polychlorinated Dibenzo-p-dioxin and Polychlorinated Dibenzofuran. Organohalogen
Compd.32, 451-456 (Ot6op mpo0 3MHCCHI TU3ETBHBIX IBUTATENICH Ha MOIUXJIOPUPOBAHHBIC
A10E30-11-THOKCUHBI U TOJUXJIOPUPOBAHHbIC AUOCH30(ypaHbl HA JOPOTax)

Hagenmaier H., P. KrauB, J. Vatter und M. Walczok (1995): Bedeutung der Dioxin-Eintrage
durch Automobilabgase und Hausfeuerungen. Organohalogen Compd. 22,49-54

Hagenmaier H., N. Dawidowsky, U.B. Weber, O. Hutzinger, K.H. Schwind, H.Thoma, U.
Essers, B. Biihler, and R. Greiner (1990): Emission of Polyhalogenated Dibenzodioxins and
Dibenzofurans from Combustion Engines. Organohalogen Compd. 2, 329-334 (Omuccun
MOJINTAIOTEHUPOBAHHBIX ~ TUOCH30IMOKCMHOB W JUOEH30(ypaHOB  OT  JBUTATENCH
BHYTPEHHET0 CrOpaHusi)

Hagenmaier H. (1988): Untersuchungen der Gehalte an polychlorierten Dibenzodioxinen,
polychlorierten = Dibenzofuranen und ausgewihlten  Chlorkohlenwasserstoffen in
Klédrschlammen. Universitdt Tiibingen, Febfuar 1988. Report prepared for Federal
Environment Agency, Germany, Report No. 103 03 305 (Otyer, mOATOTOBICHHBIN I
®denepalibHOr0 areHTCTBA M0 OKpYy»Karouieil cpene I'epmanum)

Hansen E. (2001): Substance Flow Analysis for Dioxins in Denmark. Environmental Project
No. 570 2000 (AHanu3 cyOCTaHIIMOHHOTO MOTOKA Ha cofiepKaHue JUOKCUHOB B JlaHun)

HMIP (1995): A Review of Dioxin Emissions in the UK, Her Majesty's Inspectorate of
Pollution, DOE/HMIP/RR/95/004, UK (O630p smuccuii TuOKCMHOB B BennkoOpuranum,
Benukobpuranusi)

Horstmann M. and M.S. McLachlan (1995): Concentrations of Polychlorinated Dibenzo-p-
dioxins (PCDD) and Dibenzofurans (PCDF) in Urban Runoff and Household Wastewaters.
Chemosphere 31, 2887-2896 (KoHueHTpanun NOIMXJIOPUPOBAHHBIX AMOCH30-I-IUOKCHHOB
(IIX A1) u nubenszodpypanos (IIXAD) B TMBHEBOM rOPOACKOM CTOKE M B OBITOBBIX CTOKAX)

Horstmann M. (1994): Untersuchungen zu nicht-industriellen Quellen von polychlorierten
Dibenzo-p-dioxinen (PCDD) unf polychlorierten Dibenzofuranen (PCDF) in einem
kommunalen Entwésserungssystem. Ph.D. thesis, University of Bayreuth, Germany, Shaker
Verlag, ISBN 3-8265-0233-7

Horstmann M., M.S. McLachlan, M. Reissinger u M. Morgenroth (1993a): An Investigation
of PCDD/F Formation during Textile Production and Finishing. Organohalogen Compd. 11,

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 207

417-420 (MccnenoBanue o6pasoBanust [IX/JI/® B mpou3BOICTBE TEKCTHIS M TpPU €ro0
o0paboTke)

Horstmann, M., M.S. McLachlan und M. Reissinger (1993b): Further Investigations of the
Sources of PCDD/F in Municipal Sewage Sludge. Organohalogen Compd. 11, 293-296
(ManpHetimue uccienoBanus ucTouHUKOB [1X/1/1/D B OBITOBOM KaHAIU3aIIMOHHOM HIIC)

Horstmann M., M.S. McLachlan u M. Reissinger (1993c): Investigations of the Origin of
PCDD/F in Municipal Sewage Sludge. Chemosphere 27, 113-120 (MccnenoBanwus
npoucxoxaenus [1X][/I/® B ObITOBOM KaHAIM3aIIMOHHOM HIIE)

HSDB (2004):  Hazardous Substances Data Bank; accessible via TOXNET at:
http://toxnet.nlm.nih.gov (bank qaHHBIX IO OMTACHEIM BEIIECTBAM)

Hutzinger O., H. Fiedler, C. Lau, G. Rippen, U. Blotenberg, H. Wesp, S. Sievers, P. Friesel,
B. Gras, T. Reich, U. Schacht u R. Schwdrer (1995): Dioxin-Bilanz fiir Hamburg. Hamburger
Umweltberichte 51/95. Freie und Hansestadt Hamburg, Umweltbehorde (eds.), Hamburg
September 1995, ISSN 0179-8510

Hutzinger O., U. Essers, and H. Hagenmaier (1992): Untersuchungen zur Emission
halogenierter Dibenzodioxine und Dibenzofurane aus Verbrennungsmortoren beim Betrieb
mit handelsiiblichen Betriebsstoffen. Universities of Bayreuth, Stuttgart and Tiibingen,
Germany. GSF-Forschungszentrum, Munich, Germany, ISSN 0937-9932

Idczak F., S. Petitjean, P. Duchéteau, and P. Dengis (2004) : Control of PCDDs/PCDFs,
PCBs & PAHs Emissions in Exhaust of Landfill Gas Fed Engines. Organohalogen Compd.
66, 846-850 (Kontponb smuccuit [IXIJI/TIXAD, I1Xb u [TAY B BeiOpocax aBuraresiei,
paboTalOIMX HA T'a3e OPraHUYECKOTO MPOUCXOMKICHUS )

Ifeu (1998): Ermittlung von Emissionen und MinderungsmaBnahmen fiir persistente
organische Schadstoffe in der Bundesrepublik Deutschland. Stoffband A: Polychlorierte
Dibenzodioxine und -furane (PCDD/F) und polycyclische aromatische Kohlenwasserstoffe
(PAH). Ifeu-Institut, Heidelberg, Mirz 1998. Forschungsvorhaben Nr. 104 02 365. Im
Auftrag des Umweltbundesamtes, Berlin

Ikeguchi T. u M. Tanaka (1999): Experimental Study of Dioxin Emission from Open Burning
Simulation of Selected Wastes. Organohalogen Compd. 41, 507-510 (OxcnepuMeHTanbHOe
UCCJIEJOBAaHWE DMHUCCHH JHMOKCHUHOB B MOJIEBHOM OTKPBITOM CHKUTQHMH OTOOpPAHHBIX
OTXOJOB)

ITDI (2003): Industrial Technology Development Institute of the Department of Science and
Technology, the Philippines, in. UNEP 2003b (MHCTHUTYT pa3BUTHS NPOMBIIIJICHHBIX
texHojioruit [lenapramenta Hayku u rexaonorun OummnmnuH, FOHEIT)

Kim K.-S., K.-H. Hong, Y.-H. Ko, K.-D. Yoon, and M.-G. Kim (2003): Emission
Characteristics of PCDD/Fs in Diesel Engine with Variable Load Rate. Chemosphere 53,
601-607 (Xapakrpuctuku smuccuit [IXJJI/TIXA® nuzenbHbIX BUTATENCH MPH TIEPEMEHHOM
HOMUHAJIBHOW HAarpy3Ke)

Kim D.-H., Y.-K. Kim, S.-J. Kim, and G. Ok (2003): Estimation of PCDDs, PCDFs and
PAHs Emission from Crematories in Korea. Organohalogen Compd. 63, 9-12 (Ouenku
amuccuit [IXJJI/TTX D u [TAY u3 kpemaropues Kopen)

Klasmeier J. and M.S. McLachlan (1997): Dioxine und Furane in Textilien und Leder.
Materialien 124, Bayer. Staatsministerium flir Landesentwicklung und Umweltfragen
(StMLU), Miinchen

FOHEII Gespanv 2005 2.



208 PykoBoactso mo TIXJIJI/TIXID 2005 .

Kubica K., P. Dilara, and B. Paradiz (2004): Toxic Emissions from Solid Fuel Combustion in
Small Residential Appliances- CEM 2004, Sixth International Conference on Emission
Monitoring, Milan, Italy, 9-11 June 2004 (Tokcu4Hble BBIOPOCHI B pe3yJbTaTe CHKUTAHHS
TBEPJIOTO TOIUIMBA B MAJIBIX OBITOBBIX PHUOOPAX)

Kucherenko A., N. Klyuev, S. Yufit, A. Cheleptchikov, and E. Brodskj (2001): Study of
Dioxin Sources in Krasnoyarsk, Russia. Organohalogen Compd. 53, 275-278 (MccnenoBanue
UCTOYHHMKOB THOKCHHOB B KpacHosipcke, Poccus)

Kutz F.W., D.G. Bames, E.W. Bretthauer, D.P. Bottimore, H. Greim (1990): The
International Toxicity Equivalency Factor (I-TEF) Method for Estimating Risks Associated
with Exposures to Complex Mixtures of Dioxins and Related Compounds. Toxicol. Environ.
Chem. 26, 99-110 (MexmyHapoaHble TOKCHUYECKHE SKBUBAJICHTHBbIE (aktopel (M-TOD).
MeTton OLEHKH PHUCKA, CBSI3aHHOTO C BO3JCUCTBHEM CIIOKHBIX CMECEH IUOKCUHOB H
POICTBEHHBIX COCTUHEHUH)

Lassen C., E. Hansen, A.A. Jensen, K. Olendrynski, W. Kolsut, J. Zurek, 1. Kargulewics, B.
Debski, J. Skoskiewicz, M. Holtzer, A. Grochowalski, E. Brante, H. Poltimae, T. Kallste, and
J. Kapturauskas (2003): Survey of Dioxin Sources in the Baltic Region — Extended Summary.
Environ. Sci. & Pollut. Res. 10, 49-56 (O630p UCTOYHWKOB JMOKCHHOB B banTtuiickom
peruone — Pa3BepHyTOE pe3irome)

Lemieux P., B.K. Gullett, C.C. Lutes, C.K. Winterrowd, and D.L. Winters (2003): Variables
Affecting Emissions of PCDDs/Fs from Uncontrolled Combustion of Household Waste in
Barrels. J.Air & Waste Manage. Assoc. 53, 523-531 (IlepemeHHBIE yCIOBUsI, BIUSIONINE HA
smuccun [IXJ[JI/® mpu HEKOHTPOIUPYEMOM CHKHTaHUM OBITOBBIX OTXOJOB B OOYKax, 6
neuamiu)

Liu W., M. Zheng, D. Wang, Y. Xing, X. Zhao, X. Ma, and Y. Qian (2004) Formation of
PCDD/Fs and PCBs in the Process of Production of 1,4-Dichlorobenzene. Chemosphere 57,
1317-1323 (O6pazoBanue [IXIJI/IIXA® wu IIXb B mpouecce mpousBoactea 1,4-
IUXIT0pOeH3011a)

LUA (2000): LUA (2000) The European Dioxin Emission Inventory — Stage II. Final Report
December 2000. Materialien No. 59, Landesumweltamt Nordrhein-Westfalen, Essen,
Germany, 2001 (EBpornefickuii peecTp SMUCCHI TUOKCHHOB, | epMaHmsi)

LUA (1997): Identification of Relevant Industrial Sources of Dioxins and Furans in Europe.
Materialien No. 43. Landesumweltamt Nordrhein-Westfal en, Essen, Germany 1997
(BbIsiBICHHE COOTBETCTBYIOIIMX MPOMBIIUICHHBIX WCTOYHUKOB JIMOKCHHOB W (PypaHOB B
Espore, ['epmanns)

Mahnke K. u P. Krauss (1996): Burning of Biomass - An Important Source for Global
PCDD/F Imission? Organoholgen Compd. 27, 167-170 (Cxxuranue OHOTOIUIMBA - Ba>KHBIH
MCTOYHUK TI0o0anpHbIX nMuccuit [IXJ1J1/D?)

Malisch R. (1994): Determination of PCDD/PCDF in PCP-Contaminated Leather Samples.
Organohalogen Compd. 19, 73-76 (Omnpenenenue I[IXJ/TIX]I® B oOpasuax Koxw,
3arpsizHeHHOH [1X D)

Marklund S., C. Rappe, M. Tysklind, and K.E. Egeback (1987): Identification of
Polychlorinated Dibenzofurans and Dioxins in Exhausts from Cars Run on Leaded Gasoline.
Chemosphere 16, 29-36 (BrisiBieHHe TOMUXIOPUPOBAHHBIX AUOEH30(YPAaHOB U JUOKCHHOB B
BBIXJIOTIAX aBTOMOOMJICH, padOTAOIINX HA STHIMPOBAHHOM OCH3HHE)

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 209

Masunaga S., T. Takasuga, and J. Nakanishi (2001): Dioxin and Dioxin-like PCB Impurities
in Some Japanese Agrochemical Formulations. Chemosphere 44, 873-885 ([lnokcunoBbie 1
mokcuHomnoo0HbIe [TXB-3arps3HeHust B HEKOTOPBIX SIMOHCKUX arpOXUMHYECKIX COCTAaBAX )

Mayer R. (1997): Polychlorinated Dibenzo-p-dioxins and Dibenzofurans (PCDD/F) in Wool
and Wool Products. Organohalogen Compd. 32, 278-282 (IIXIJI/IIXA® B mepctu u
MPOYKTaX U3 MIEPCTH)

Mehrag A.A. and K. Killham (2003): A Pre-industrial Source of Dioxins and Furans. Nature
421, 909-911 (o-unaycrpraibHble HICTOYHUKU JUOKCUHOB U (DypaHOB)

Merk M., K.-W. Schramm, D. Lenoir, B. Henkelmann u A. Kettrup (1995): Determination of
the PCDD/F Concentration in the Fumes from a PVC Fire. Organoholgen Compd. 23, 491-
494 (Onpenenenne konneHrpanuit IIX//1/® B aeiMe noxapa ¢ [IBX)

Meyer-Wulf C. (1996): Dioxinemissionen bei der Kupfergewinnung und Massnahmen zu
ihrer Minderung. In: Dioxine — Vorkommen, Minderungsmassnahmen, Messtechnik. VDI
Berichte 1298, Verein Deutscher Ingenieure, Kommission Reinhaltung der Luft, VDI Verlag
GmbH; Diisseldorf, 1996

MoE Japan (2003): The Ministry of the Environment: Inventory of PCDDs/DFs Emissions
(Emissions Inventory); http://www.env.go.jp/air/report/h15-05/index.html MwunHCTEPCTBO
okpy»katomeit cpensl Anonun: Peectp amuccuit [IXI/TIX /D)

MoE Jordan (2003): Ministry of Environment, Jordan, in: UNEP 2003b (MunuctepctBo
okpyxaroteit cpeast Mopnanuu, FOHEIT)

MoE Lebanon (2003): Ministry of Environment Lebanon, in: UNEP 2003b (MunucTepcTBO
okpy>karotei cpeas! Jlmeana, FOHEIT)

Musdalslien U.I, P.H. Nokleby u 0. Wallevik (1998): Formation of dioxins from
carbonaceous materials in production of anhydrous magnesium chloride. Organoholgen
Compd. 36, 81-84 (OOpa3oBaHHE ITMOKCHHOB M3 YTJIEPOACOACPKAIINX MAaTEpUANOB HpU
MPOU3BOJCTBE 0E3BOJHOIO XJIOPUIA MarHusl)

Napier C.E. u Co, CC Doiron Associates (1998): PCDD and PCDF Emission Inventory,
Prevention and Control Technologies in the Iron and Steel Sector, Environment Canada
(Peectp smuccnii IIXJYTIXD, Texnomorun mnpeaynpexneHHss U KOHTPOJIS B YEpHOU
MeTtaitypruu, OxpaHa okpy>katouieit cpenpl Kanabr)

NATO/CCMS (1992a): Dioxin Perspectives — A Pilot Study on International Information
Exchange on Dioxins and Related Compounds; Chapter 3.1: Formation of Dioxins and
Related Compounds in Combustion Processes. Edited by E.W. Bretthauer, H.W. Kraus, and
A. di Domenico; coordinating editors: F.W. Kutz, D.P. Bottimore, O. Hutzinger, H. Fiedler,
and A.E. Radwan. NATO/CCMS Volume 16, 1992 (IlunotHoe wuccienoBaHue IO
MEXIyHapoaHOMY oOMeHy MH(popMalued Mo JTMOKCHHAM U CXOJHBIM coeluHeHusM. 'naBa
3.1: O6pa3oBaHue TUOKCHOB U CXOJHBIX COCIMHEHHI B MPOIIECCaX CKUTAHUS)

u

Hutzinger O. and H. Fiedler (1988): Emissions of Dioxins and Related Compounds from
Combustion and Incineration Sources. Pilot Study on International Information Exchange on
Dioxins and Related Compounds, NATO/CCMS Report No. 172 (OMuccuu THOKCUHOB H
MOJ0OHBIX COCMHEHHUI W3 UCTOYHUKOB CXKMTaHWS M ropeHus. [IWioTHOE McCeIoBaHue 10
MEKIyHapOIHOMY 00OMeHY HH(OpMaIel 0 THOKCHHAX U MOIOOHBIX COCTMHEHHUSAX )

NATO/CCMS (1992b): Dioxin Perspectives — A Pilot Study on International Information
Exchange on Dioxins and Related Compounds; Chapter 3.3: Formation of Dioxins and

FOHEII Gespanv 2005 2.



210 PykoBoactso mo TIXJIJI/TIXID 2005 .

Related Compounds in Industrial Processes. Edited by E.W. Bretthauer, H.-W. Kraus, and A.
di Domenico; coordinating editors: F.W. Kutz, D.P. Bottimore, O. Hutzinger, H. Fiedler, and
A.E. Radwan. NATO/CCCMS Volume 16, 1992 (IlunotHoe wuCCIeIOBaHUE TIO
MEXIyHapoIHOMY 0OMeHYy MH(pOpMamuel Mo TMOKCHHAM U CXOJHBIM coenuHeHusM. [ maBa
3.3: O6pa3oBaHre JUOKCHHOB U CXOJHBIX COCIUHEHHI B MPOMBIIIJICHHBIX MPOLIECCcax)

u

Hutzinger O. and H. Fiedler (1988): Formation of Dioxins and Related Compounds in
Industrial Processes. Pilot Study on International Information Exchange on Dioxins and
Related Compounds, NATO/CCMS Report No. 173 (O6pazoBaHue JUOKCHHOB M CXOJHBIX
COeIMHEHM B TPOMBIIIICHHBIX Ipoleccax. [InIoTHOe MccieaoBaHue M0 MEKAYHAPOIHOMY
oOMeHy nHpopManuel Mo AMOKCUHAM U CXOJIHBIM COSTUHEHUSIM )

NATO/CCMS (1988): International Toxicity Equivalency Factor (I-TEF) Method of Risk
Assessment for Complex Mixtures of Dioxins and Related Compounds. Pilot Study on
International Information Exchange on Dioxins and Related Compounds, Report Number
176, August 1988, North Atlantic Treaty Organization, Committee on Challenges of Modern
Society (MexmnyHapOJHBIN TOKCUYECKH SKBUBaNIEHTHBIN (QakTop (M-TOD); MeTos orneHku
pUCKa JJIsl CIIOKHBIX CMecell JIMOKCMHOB U POACTBEHHBIX coeluHeHu#; IlunotHoe

HCCIIC/IOBAaHUE MEXKIYHApOJAHOT0 OOMEHa HHGpOpMalueill MO JHOKCHHAM M POJCTBEHHBIM
coequHenusiM, Otuer 176, HATO/CCMS)

NEC (1999): Environmental Assessment of Exisitng Industries in Bhutan. Chapter 4.0 —
Cement Industries. National Environment Commission (NEC) of the Kingdom of Bhutan.
http://www.nec.gov.bt/2000/cement_final.pdf (Dkomormueckas oIleHKa CYIIECTBYIOIUX
MPOMBINIICHHBIX Tipennpustuii KoponesctBa byTan)

Nijkerk A.A. and W.J. Dalmijn (2001): Handbook of Recycling Techniques. Chapter 11 —
Shredders. Nijkerk Consultancy, The Hague, The Netherlands, 2001 (PykoBomctBo mo
METOJIaM PEeLUPKYJISAIINH )

Nordsieck H., R. Peche, and A. Buekens (2001): Modelling PCDD/PCDF Formation in the
Effluent Gas of a Sinter Plant. Organohalogen Compd. 50, 323-327 and further publications
from the EU MINIDIP Project by Stieglitz et al., Buekens et al., Louw et al.
(MonenmupoBaane oOpazopanus IIXIJI/IIXJI® B IbIMOBBIX Ta3axX arjoMepariioOHHOM
YCTaHOBKH)

NZ (2000): New Zealand Inventory of Dioxin Emissions to Air, Land and Water, and
Reservoir Sources. S.J. Buckland, H.K. Ellis u P.H. Dyke. Organochlorines Programme,
Ministry for the Environment, Wellington, NZ, March 2000 (Hosozenanackuii Peectp
OMUCCHH JHOKCHHOB B BO3MIyX, MOYBY, BOAY M HCTOYHHKU XpaHEHHs, MUHHCTEPCTBO
OKpyKaroten cpenbl, HoBast 3emanmus)

Oehme M., S. Mano u B. Bjerke (1989): Formation of PCDF and PCDD by Production
Processes for Magnesium and Refined Nickel. Chemosphere 18, 1379-1389 (OGpa3oBanue
X u ITX/1® B nporeccax mpoU3BOJACTBAa MarHus U paUHUPOBAHHOTO HUKEIIS)

Quass U., T. Pulles, and H. Kok (2004): The DG Environment Project “Dioxin Emissions in
Candidate Countries”: Scope, Approach and First Results. Organohalogen Compd. 66,
864-868

Rappe C., R. Andersson, M. Bonner, K. Cooper, H. Fiedler, F. Howell u C. Lau (1996):
PCDDs and PCDFs in Samples of Sewage Sludge and Effluent from the State of Mississippi.
Organohalogen Compd. 28, 105-110 (IIXI/] u [IX/I® B npobax kaHAINW3allMOHHOTO HUJia U B
CTOKax B ITaTe MUCCHUCHIIN)

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 211

Rappe C., R. Andersson, G. Karlaganis, and R. Bonjour (1994): PCDDs and PCDFs in
Samples of Sewage Sludge from Various Areas in Switzerland. Organohalogen Compd. 20,
79-84 (IIXAJ u NXAP B mpobax KaHATM3AIMMOHHOTO WA W3 Pa3IUYHBIX paifoHOB
[IBeituapum)

Rappe C., L.-O. Kjeller, S.-E. Kulp, C. de Wit, I. Hasselsten, and O. Palm (1991): Levels,
Profile and Pattern of PCDDs and PCDFs in Samples Related to the Production and Use of
Chlorine. Chemosphere 23, 1629-1636 (Yposuu, npodunu u narrepusl [IXJ/TIX/D B
npo0ax, CBI3aHHBIX C MPOU3BOICTBOM U MPUMEHEHHEM XJIOPa)

Roots O. (2001): Persistent Organic Pollutants Control in Estonia, download CPS:
envchem/0107003 (KoHTposib CTOWKMX OPraHUYECKUX 3arpsi3HUTENeH B DCTOHNN)

Santl H., L. Gruber, and E. Stohrer (1994a): Investigation on the Input, Formation and Fate
of Polychlorinated Dibenzodioxins (PCDDs) and Dibenzofurans (PCDFs) in the Pulp and
Paper Industry. Chemosphere 29, 1987-1994 (MccnenoBanue npuBHeceHus!, 00pa3oBaHUs U
CyIb0bl TOJIMXJIOPUPOBAHHBIX JUOCH30AMOKCMHOB U AMOEH30()ypaHOB B LEJUIIOI030-
OyMaXHOH TIPOMBIIIIEHHOCTH )

Santl H., A. Bichlmaier, L. Gruber, and E. Stéhrer (1994b): Mass Balance of Polychlorinated
Dibenzofurans (PCDFs) and Polychlorinated Dibenzodioxins (PCDDs) in a Reczcling Paper
Mill.  Chemosphere 29, 1633-1639 (bamanc maccer IIXJ[ u IIXAP ¢dabpuku 10
MPOU3BOJICTBY OyMaru, paboTarolield Ha MyKyaType)

SAyDS (2004): Inventario nacional de liberaciones de dioxinas y furanos: Argentina — 2001.
Ministerio de Salud, Secretaria del Ambiente y Desarrollo Sustentable, Buenos Aires,
Argentina

SC BAT/BEP (2004): Draft Guidelines on Best Available Techniques and Provisional
Guidance on Best Environmental Practices Relevant to Article 5 and Annex C of the
Stockholm Convention on Persistent Organic Pollutants. URL: http://www.pops.int (ITpoekr
PYKOBOJSIIMX TMPHUHIMIIOB M0 HAWIYYIIAM WMCIOIIUMCSA METOJaM U TPEABAPUTEIIBHBIC
YKa3aHHS 110 HAWJITYYIINM BHJIaM MIPUPOJTOOXPAHHON EATEIBHOCTH MPUMEHHUTENHLHO K CTaThe
5 u [punoxenuto C CTOKroIbMCKOW KOHBEHIIUH O CTOWKUX OPTaHUYECKUX 3arps3HUTEISX )

SCEP (1994): Determination of Requirements to Limit Emissions of Dioxins and Furans -
Report of the Working Group of the Subcommittee Air/Technology of the State Committee
for Emission Protection (SCEP) — Germany (Onpenenenue TpeOOBaHHI K TpeNeIbHBIM
MHUCCHSAM JHOKCMHOB U ¢ypaHoB — Otuer PaGoueit rpynmer IlogkomuTera 10
BO3AyXYy/TexHONOTUsAM ["ocynapcTBeHHOTr0 KomMuTeTa 3amuThl smMuccuii (SCEP), 'epmanmst)

Schatowitz B., G. Brandt, F. Gamer, E. Schlumpf, R. Buhler, P. Hasler u T. Nussbaumer
(1994): Dioxin Emissions from Wood Combustion. Chemosphere 29, 2005-2013 (Omuccun
JTIMOKCHUHOB TIPU CKUTAHUU JIPEBECUHBI )

Schleicher O., A.A. Jensen, T. Herrmann, O. Roots, and A. Tordik (2004a): Dioxin Emission
from Two Oil Shale Fired Power Plants in Estonia. Organohalogen Compd. 66, 1635-1641
(OMuccnu TMOKCHHOB ABYX 3JIEKTPOCTAHIMN DCTOHUH, pabOTAIOIINX HA TOPIOYEM CIIAHIIE)

Schleicher O., A.A. Jensen, O. Roots, T. Herrmann, and A. Tordik (2004b): Dioxin and PAH
Emissions from a Shale Oil Processing Plant in Estonia. Organohalogen Compd. 66,
1642-1648 (Omuccuu quoxkcunoB u [TAY mpennpustus mo nepepaboTKe TOPIOYEro CIaHIA B
DcToHHUN)

Schmitz H.-J., P. Behnisch, A. Hagenmaier, H. Hagenmaier, K.W. Bock, and D. Schrenck
(1996): CYP1Al-Inducing Potency in H4IIE Cells and Chemical Composition of Technical
Mixtures of Polychlorinated Biphenyls. Environ. Toxicol. Pharmacol. 1, 73-79 (IToreHuman

FOHEII Gespanv 2005 2.



212 PykoBoactso mo TIXJIJI/TIXID 2005 .

HaBegeHusd CYP1Al B xierkax HA4IIE m XxuMuyeckuii cocTaB TEXHHMYECKHX CMecei
MOJMXJIOPUPOBAHHBIX OHM()EHIIIOB)

Schwind K.-H., H. Thoma, O. Hutzinger, N Dawidowsky, U. Weberuss, and H. Hagenmaier,
U. Buehler, R. Greiner, U. Essers, and E. Bessey (1991): Emission halogenierter
Dibenzodioxine (PXDD) und Dibenzofurane (PXDF) aus Verbrennungsmotoren. UWSF-Z.
Umweltchem. Okotox. 3, 291-298

SEAM (2003): Inventario nacional de liberaciones de dioxinas y furanos: Paraguay 2002.
Secretaria del Medio Ambiente, Asuncion, Paraguay, December 2003

She J. and H. Hagenmaier (1994): PCDDs and PCDFs with Chloralkali Pattern in Soil and
Sludge Samples. Organohalogen Compd. 20, 261-266 (IIXIJ/TIX® B XJI0p-IIEIOYHOM
naTTepHe B Mpo0ax Mo4BbI U UIIA)

Smit A., T.H.P. Leuweink, A.L.J. van der Panne, W. Gebert, H. Lanzerstorfer, H. Riepi u K.
Hofstadler (1999): Reduction of Dioxin Emissions from Hoogovens Sinter Plant with the
AIRFINE System. Organohalogen Compd. 40, 441-444 (CHmxeHue SMHCCUN TUOKCHHOB Ha
araoMepanroHHOM 3aBojie B XyroseHnce ¢ nomoinbto cucteMbl AIRFINE)

Stockholm Convention (2001): Stockholm Convention on Persistent Organic Pollutants
(POPs).  UNEP Chemicals, Geneva. Text for download at http://www.pops.int
(CtokronbMcKasi KOHBEHIIUS O CTOMKHMX opranndeckux 3arpsisHurerx (CO3))

Stringer R., P. Costner u P.A. Johnston (1995): PVC Manufacture as a Source of PCDD/Fs.
Organohalogen Compd. 24, 119-123 (IIpoussoactso [IBX kak ucrounuk [TX/]J1/D)

Toolkit (2003): Standardized Toolkit for Identification and Quantification of Dioxin and
Furan Releases, First edition, May 2003. UNEP Chemicals, Geneva,
http://www.pops.int/documents/guidance/ (MeToauueckoe PYKOBOACTBO IO BBISBICHHUIO H
KOJINYECTBEHHOH OIIEHKE BEIOPOCOB AMOKCHHOB U (DypaHOB, MEPBbI BbIyCK, Maii 2003)

Toolkit (2001): Standardized Toolkit for Identification and Quantification of Dioxin and
Furan Releases Draft.  UNEP Chemicals, Geneva, January 2001 (Meromudeckoe
PYKOBOJICTBO IO BBISIBJICHUIO M KOJHMYECTBEHHOW OIIEHKE BHIOPOCOB AMOKCHMHOB U (DypaHOB,
MPOEKT)

UBA (1997): The European Atmospheric Emission Inventory of Heavy Metals and Persistent
Organic Pollutants for 1990. TNO Institute of Environmental Sciences, Energy and Process
Innovation.  Forschungsbericht 10402672/03 im Auftrag des Umweltbundesamtes Berlin,
Germany, June 1997 (EBpomelickuii peecTp aTMoCc(epHBIX SMUCCUH TSHKEIBIX METAIOB H
CTOMKHX opranndeckux 3arpssauteneii Ha 1990 rog, ['epmanus)

UBAVIE (2000): Stage of the Art in the Production of Secondary Aluminium with Regard to
the EPPC-Directive. Zusammenfassung Monographien. Band 120, Umweltbundesamt Wien,
Austria (CocTosiHMEe Je1 B TIPOU3BOJACTBE BTOPHUYHOTO ATIOMHHHS B CBS3M C JIMpEKTHBOI
EPPC, ABcrpus)

Ullmann (1996): Chlorine - Ullmann's Encyclopedia of Industrial Chemistry, Vol. A 6, 399-
481. VCH Verlagsgesellschaft mbH, D-6940 Weinheim, Germany (DHIUKIONEINS
MPOMBINIJICHHON XMW YIbMaHa, [ epManus)

UNEP (2004a): Sub-regional Workshop “Action Plans for PCBs and Dioxins/Furans under
the Stockholm Convention on POPs”, Siam City Hotel, Bangkok, Thailand, 9-13 July 2004.
http://www.chem.unep.ch/pops/POPs_Inc/proceedings/coverpgs/procovers.htm (Cy0-
pernoHanbHblii cemuHap «llmanbr gevictBumit mo [IXb u muoxcuHam/dypanam B cBeTe
CrokronbpMckoit kouBeHIIHH 0 CO3»)

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 213

UNEP (2004b): Sub-regional Workshop for SADC Countries to Conclude Their PCB
Inventory Project and Receive Training on Action Plans for PCBs, Dioxins and Furans,
Maputo, Mozambique, 8-12 November 2004. (CyO-pernoHanbHBIIi CEeMHHAp Uil CTpaH
SADC (Coob6mectBa pa3zsutus FOxxuo#t Adpuku) mo 3aBepiieHnto mpoekra peectpos [1Xb u
MTOATOTOBKH TI0 COCTABJICHUIO TIJIAHOB JiehcTBUi B oTHOIICHNH [I1Xb, nrokcuHOB 1 ¢pypaHOB)
http://www.chem.unep.ch/pops/POPs_Inc/proceedings/coverpgs/procovers.htm

UNEP (2003a): Formation of PCDD and PCDF - an overview. Report prepared by the
Interim Secretariat of the Stockholm Convention on POPs for the First session of the Expert
Group on BAT and BEP, March 10-14, 2003 (O6pa3zoBanue [IX/J u [IXAD — o0630p.
Ot4er, MOATOTOBJICHHBIM BpeMEHHbIM cekpeTapuaToM CTokronbMmckoi konseHuuu mo CO3
st [TepBoit ceccum ['pynmst sxenieproB o BAT u BEP)

UNEP (2003b): Asia Dioxin Toolkit Project — National PCDD/PCVDF Release Inventories
from Brunei Darussalam, Jordan, Lebanon, Philippines, and Vietnam. UNEP Chemicals,
Geneva (IIpoext PykoBoxacTBa mo nmokcuHam Asun - HammonanbHbIe peecTpbsl BEIOPOCOB
NXAIIXAD bpynes Hapyccamama, Wopmanum, JluBana, @umunmuH u BrerHawma,
[Moamporpamma FOHEII no xumuueckum BemiectBaM, JKeHena)

UNEP/GTZ/CONAMA (2004a): Taller sub-regional “Planes de Accion para PCBs y
Dioxinas/Furanos en el Marco del Plan Nacional de Aplicacion del Convenio de Estocolmo”,
Santiago de Chile, Chile, 19-23 de julio de 2004.
http://www.chem.unep.ch/pops/POPs_Inc/proceedings/coverpgs/procovers.htm

UNEP/PCD/BMZ/BMU/UBA/GTZ (2002): Presentation of the PCD/UNEP/GTZ Inventory
in Thailand by Ms. Mingquan Wichayarangsaridh, Thailand, pp. 78-85. In: National action on
measures to reduce or eliminate the releases of by-products from unintentional production as
requested by the Stockholm Convention on POPs (Article 5 and Annex C) Proceedings of the
Regional Workshop, March 13-15, 2002, Bangkok, Thailand; prepared jointly by Government
of the Kingdom of Thailand, UNEP Chemicals, Government of the Federal Republic of
Germany ([IpencraBienne Peectpa PCD/UNEP/GTZ B Tawnanae r-xoii Mingquan
Wichayarangsaridh; B: HamuoHanbHBI IIaH TIO MepaM 10 CHWDKEHUIO WIH YCTPAaHCHHUIO
BBIOPOCOB TMOOOYHBIX MPOAYKTOB HENPETHAMEPEHHOTO TPOU3BOJACTBA B COOTBETCTBHU CO
Crokronpmckoii konennuerr o CO3, Marepuansl PernonansHoro cemmnapa, baHTKOK,
Tannanm)

UNEP (2001): Thailand Dioxin Sampling and Analysis Program. UNEP Chemicals, Geneva,
September 2001. Full report for download at UNEP Chemicals’s Web Page:
http://www.chem.unep.ch/pops/newlayout/repdocs.html (IIlporpamma mo otTOopy mpod u
npoBeAcHUI0 aHanwm3a B Tawmanme, Ilommporpamma FOHEII mo xuMudeckuMm BelecTBaM,
MOJTHOCTBIO MOKET OBITh ckadaHo ¢ odummansHoro caiita [lommporpammer FOHEIT mo
XUMUYECKAM BEIIECTBaM )

UNEP (1999): Dioxin and Furan Inventories, National and Regional Emissions of PCDD/F,
UNEP Chemicals, Geneva, Switzerland (Peectpsl auoxcunoB u ¢ypaHoB, Hanmonansneie u
pernoHasibHbie  BeIOpockl  TIXJIJI/TIXJI®, I[loamporpamma FOHEII 1o xuMuyeckum
BemectBaMm, JKenesa, IlIBeitapus)

US-EPA (2004): Dioxin Data. Reports of PCDD/PCDF releases under TRI (Toxics Release
Inventory). http://www.trifacts.org/dioxin_data/index.html (/Ianubsie mo aquoxcunam. OT4eTsI
o BeiOpocax [IXJI/TIXJI® B pamkax PeecTpa TOKCHYHBIX BHIOPOCOB)

US-EPA (2000): Exposure and Human Health Reassessment of 2,3,7,8-Tetrachlorodibenzo-p-
dioxin (TCDD) and Related Compounds. Part 1: Estimating Exposure to Dioxin-Like
Compounds - Volume 2: Sources of Dioxin-Like Compounds in the United States.

FOHEII Gespanv 2005 2.



214 PykoBoactso mo TIXJIJI/TIXID 2005 .

EPA/600/P-OO/O0IBb, September 2000. Draft Final Report, www.epa.gov.ncea,
Washington, D.C., USA (IloBropnast omenka BozaeicTtBus 2,3,7,8-TeTpaxiiopauOeH30-1-
JIMOKCHHA U POJICTBEHHBIX COETMHEHHUH U 340pOBbs uenoBeka. Yacte 1: OueHka Bo3aeicTBUs
IUOKCUHOIIOMOOHBIX coequHeHNH — ToM 2: MCTOYHNKHN ITUOKCHHOIOLOOHBIX COEIUHEHUI B
Coenunennsix lTarax, [Ipoekt urorosoro otuera, CIIIA)

US-EPA (1998a): The Inventory of Sources of Dioxin in the United States - REVIEW
DRAFT - EPA/600/P-98/002Aa, Washington, D.C., USA (PeecTp HCTOYHHKOB THOKCHHOB B
CIIA, mpoexT 0630pa, AreHTCTBO 1Mo 0XpaHe okpyxaromeit cpensi, CIIA)

US-EPA (1998b): EPA Office of Compliance Sector Notebook Project: Profile of the Metal
Casting Industry. October 1998. U.S. Environmental Protection Agency, Washington, DC,
USA (bopo ArentrcrtBa mo oxpaHe okpyxawimei cpenbl CIIIA mo mpoekTy cekrtopa
cobmozieHnst BoimonHeHus. [Ipodunb 11t muTeiiHOro Mpon3BoACTBA, ATEHTCTBO MO OXpaHe
okpy>katomeit cpenpl, CLIA)

US-EPA (1997a): Evaluation of Emissions from the Open Burning of Household Waste in
Barrels - EPA/600/P-97/134a, Research Triangle Park, NC, USA (Onenka smuccuii mpu

OTKPBITOM C)KHUTaHWU B OOYKaxX OBITOBBIX OTXOAOB, ATEHTCTBO IO OXpaHE OKPY)KaIOIIEH
cpensi, CIIIA)

US-EPA (1997b): Sector Notebook Project Textile Industry. EPN3 10-R-97-009, EPA
Office of Compliance Sector Notebook Project, September 1997 (IlpoekT mo cexTopy
TEKCTHUJIBHOW MPOMBINIJIEHHOCTH, blopo AreHTcTBa 1o oxpane okpyxatomieit cpeast CIIA mo
COOJIIOZICHUIO BBIITOJTHEHHUS)

van Leeuwen F.X.R. u M. Younes (1998): WHO Revises the Tolerable Daily Intake (TDI) for
Dioxins. Organohalogen Compd. 38, 295-298 (BO3 nepecMaTpuBaeT MepeHOCHMOE CYTOYHOS
MOCTYIJICHUE JIJIsl TUOKCHHOB)

van Oss, H.G. (1997): Cement. (IlemeHT)
http://minerals.usgs.gov/minerals/pubs/commodity/cement/170497.pdf

Vikelsoe J u E. Johansen (2000): Estimation of Dioxin Emissions from Fires in Chemicals.
Chemosphere 40, 165-175 (Ouenka sMuccHii JUOKCHHOB TMPH TIOXapaxX XUMHUYECKUX
BEIIIECTB)

WBCSD (2004): Draft - Formation and Release of POP's in the Cement Industry. World
Business Council for Sustainable Development. Cement Sustainable Initiative, Geneva,
Switzerland, 31 March 2004 (IIpoektr — oOpa3zoBanue u BbIOpockl CO3 B 1eMEHTHOMH
MPOMBIIIIIICHHOCTH )

WEC (2004): World Energy Council, London. Information on oil shale accessed in
September 2004 at
http://www.worldenergy.org/wec-geis/publications/reports/ser/shale/shale.asp

(BcemupHnbiit Ouepreruyeckuii CoBer: HNudopmarus 06 olleHKe TOPIOYNX CIaHIIEB
(cenTs10pp 2004r.)

Wichmann, H., Lorenz, W u Bahadir, M (1995): Release of PCDD/F and PAH During
Vehicle Fires in Traffic Tunnels. Chemosphere 31, 2755-2766 (Bwibpocs [IXJI/® u [TIAY
MIPU TIOXkKapax TPAHCIIOPTHBIX CPEJCTB B TYHHEIISNX )

Wong A.S., W.J. Luksemburg, M.M. Maier, H. Zhou, J. Gao, and Y. Xu (2004):
Environmental Assessment of Dioxins in China: Current Status, Difficulties and Future
Outlooks. Workshop on Environmental and Health Effects of Persistent Toxic Substances,

Despans 2005 e. TOHEIT



PykoBoncteo mo TTIXJI/TIXI®D 2005 r. 215

Hong Kong Baptist University, Hong Kong, 16 November 2004 (Dxonoruyeckasi oreHka
JIMOKCcHHOB B KuTae: Texyiiee mojoxeHne, TPyAHOCTU U IEPCIIEKTHBBI Ha Oyay1iee)

Wunderii S., M. Zennegg, 1.S. Dolezal, D. Noger u P. Hasler (1996): Levels and Congener
Pattern of PCDD/PCDF in Fly and Bottom Ash from Waste Wood and Natural Wood Burned
in Small to Medium Sized Wood Firing Facilities in Switzerland. Organohalogen Compd. 27,
231-236 (Yporuu u npodunu coequnennii psaa [IXJI/TIX/IP B nerydeii 301bHOM NBIIN U B
30Ji¢ TP TOPEHHU OTXOJOB JAPEBECHHBI M IPHPOJHON JPEBECHHBI HA MPEANPUATHAX (OT
MaJIbIX JI0 CPETHHX ), Pa0OTAIOIMX Ha IPEBECUHE)

Xu Y., Q. Zhanfg, W. Wu, and W. Li (2000): Patterns and Levels of PCDD/F in a Chinese
Graphite Electrode Sludge. Chinese Science Bulletin 45, 1471-1475 (IlatTepHbl ¥ ypoBHH
X OJ/TIX 1P B unax rpaduTOBBIX 3JIeKTpoaA0B B Kurae)

Zheng M.-H., Z.-C. Bao, B. Zhang, and X.-B. Xu (2001): Polychlorinated Dibenzo-p-dioxins
and Dibenzofurans in Paper Making from a Pulp Mill in China. Chemosphere 44, 1335-1337
(ITonuxnopupoBaHHble AUOEH30-N-AMOKCUHBI U JUOEH30(ypaHbl IPU MPOU3BOJACTBE Oymaru
C LIEJUTI0JI030HOr0 komOuHaTa B Kutae)

Zheng M.-H., Z.-C. Bao, K.-O. Wang, and X.-B. Xu (1997): Levels of PCDDs and PCDFs in
the Bleached Pulp from Chinese Pulp and Paper Industry. Bull. Environ. Contamin. Toxicol.
59, 90-93 (Yporuu IIXJJI/IIXID B OTOCICHHOW IIEIUIFOJIO3¢ KHUTAHCKOH IICJLTIOJIO3HO-
OyMaXHOW TPOMBIIIIIEHHOCTH )

FOHEII Gespanv 2005 2.



216 PykoBoactso mo TIXJIJI/TIXID 2005 .

8. MPUJIOKEHME 1. CBOJHBbI NEPEYEHb BCEX
YCTAHOBOYHbBIX ®AKTOPOB OMUCCHUH

B manHOM mpUIOKEHUH CBEACHBI BCe (DAKTOPBI SMUCCHH JJISi JECSTH OCHOBHBIX KaTErOpHid
HMCTOYHUKOB M UX MOJKATEropuii. ITu Tabnuibl Takke umerorcs B popmate EXCEL, uToOb1
WX MOXKHO OBIJIO MCTOJBb30BaTh HEMOCPEACTBEHHO IS PACUETOB TOAOBHIX BHIOPOCOB uepes
BCE CpEJIbl.

B wHmwkecnenyromux Tabnumax (Tabmuma 80-89) OONBIIMHCTBO (HAKTOPOB SMUCCHH
MPUBOAUTCS B MKT TO Ha TOHHY 3arpy)aeMoro Marepuaia Wid IpoAyKTa (COOTBETCTBEHHO).
B HECKONBKUX UCKITIOUCHUSX, HAIPUMED, NI OCTATKOB, OOPa3yIOMIUXCS B YIOJBHBIX IEUax
MIpH OTOTUIEHUH JOMOB (TIOAKATEropus 3€), a TakKe JUIsl MOCTyIieHn B Boay B Kateropuu 9
TOJIOBbIE IMHUCCHN OIIEHHWBAIOTCA Ha OCHOBE MPOM3BOJAMMEBIX OCTATKOB. [l MPOYMX OLIEHOK,
HampuMep, JUIsi TOCTYIUIGHMA B BOJy H OCTaTKU B  IIEJUIIOJIO3HO-OyMaKHOM
MPOMBINIJICHHOCTH, MPEANOYTUTENHBIM BapUaHTOM MOXKET OBITh TaKKe pacdeT TOJOBBIX
MOCTYIUICHHHA Ha OCHOBE OOBEMOB CTOKOB M KOHIIGHTpAIlMM B BOJE WM OCTaTKax,
COOTBETCTBEHHO.

Heobxomumo ciieuth, 4T0OBI TOAOBBIC BHIOPOCH HE OBLIM MOCYMTAHBI JBAXKIBI; HAIPHUMED,
OCTaTOK OJHOTO IIpOIecCa MOXET OBITh CHIPhEM Ui APYroro Ipolecca WIH BHIA
JesTenbHOCTH. [IpuMepaMu MOTYT CIy)KHTh [UIAKM [BETHOW W YEPHOW METaJUTyprHH,
KOTOPBIE MOTYT HCIOJIb30BaThCSi BO BTOPHYHBIX Tporeccax. Kpome Toro, CTOYHBIC BOIIBI
NPOMBIIIICHHBIX MPOLIECCOB, KaK IPaBUIIO, JODKHBI paccMaTpuBaThcs B TOW OTpacid, B
KOTOpOH OHHM oOpa3zoBaiuch. OJJHAKO MHOTJA CTATUCTUYECKUE NaHHBIE MOTYT OTHOCHTBCS K
MECTy yJalieHUsl, HalpuMep, MOXKET OBbITh M3BECTHO KOJMYECTBO CTOKOB, MOCTYNHBIIMX B
Kakoe-mubo MecTo (IMpu cOpoce B OTKPBHITHI BOJOEM WM CTOKaxX Ha CTAHIMSIX OYMCTKH).
CrnenoBarenbHO, K BHECEHHIO YMCICHHBIX BETUYMH B TaOIHIBI (0COOCHHO IS KaTeropuu 9)
HAaJI0 OTHOCHUTBCSI ¢ 0CO00H OCTOPOXKHOCTHIO.

B Hmxecneayromux Tabaunax:
"HII" yka3piBaeT, 94TO MOCTYIUICHUS YEPE3 ITY CPeay HE OKUIAETCS;

"HO" yka3bIBaeT, 4TO B HACTOSIIEE BPEMs HE UMEETCS COOTBETCTBYIOIIETO (haKTOpa IMUCCHH.
OTO0 03HAYaEeT, 4TO Cpesa, Yepe3 KOTOPYIO MOCTYIMaeT 3arpsi3HEeHHEe, MOKET ObITh Ba)KHA, U €€
HY’KHO yKa3blBaTh, HO B HACTOSIIEEe BpEMs TOCTYIUIEHHE Yepe3 Hee He MOKET ObITh
paccurTaHo.
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Tabmuna 80. @axtopsl smuccun st Kareropuu 1 — BeicokotemmnepatypHoe c:Kuranme

OTXO0Oa0B
Ioakareropun TotenuuanbHeie myTH BEIOpOcoB (MKT TI/T)
Ocratku
Kar. [ITogkar| Knacc Bosnyx | Boga | Ilousa | [IpoaykTsl [3oibHast nbuib [Inax
1 BbicokoTeMnepaTypHoe C:KHraHue
0TX0/10B
a Cxuranue TBepAbIX ObIT.OTX00B
1 I;;]’;KOTCXHOHOF.C)KI/IFEIHI/IC, 6e3 cucTeMsl 3500 I I 0 75
2 |Kourposmp.cxuranue, mun.K3B 350 HIT HIT 500 15
3 |Kowur.cxuranue, xopommii K3B 30 HIT HIT 200 7
4 BBICOKOTEXHOJIOTHYHOE CHKUTAHHE, 0,5 HIT HIT 15 15
cioxHas cuctema K3B
b CkMranue OnacHbIX 0TX010B
1 Eg;xmexnonor.cmnraﬂne, 6e3 cucTeMsl 35000 Hn HI 9000
2 |Kourposmp.cxuranue, mun.K3B 350 HIT HIT 900
3 |Kour.cxuranue, xopommuii K3B 10 HIT HIT 450
4  |BBICOKOTEXHOJOIMYHOE CAKHTAHHE, 0,75 HIT HIT 30
crnoxHas cuctema K3B
[ C:kMranne MeIMIUHCKHX 0TXO0/10B
HekoHTpOII.COKUTraHNEe AP THIMH,
1 oreytersue K3B 40 000 HIT HIT 200
KoHTtposmp.coxuranue napTusiMu,
2 OTCYTCTBHE MJIM MUHUMa/IbHEIH K3B 3000 HI HI 20
3 KOHTpOJ'iI/Ip.C)KHFaHMe HapTUSIMH, 525 HIT HII 920lH0
xopoumiit K3B
BBICOKOTEXHOIOTHYHOE HEIPEPHIBH.
4 CKUraHue, cioxueiii K3B ! HII HII 150
d C:xuranme Jerkoi ¢pakuuu u3MeJb4eHHbIX 0TX0J0B
HekoHTpoI.coKUraHne MapTHIMH,
1 oreyrersie K3B 1 000 HIT HIT HO HO
KoHTpoJmp.cokuranuie napTusiMH,
2 OTCYTCTBHE WM MUHAMaNbHBIH K3B >0 HII HII HO HO
BBICOKOTEXHOJIOTMYHOE HEIPEPBIBH.
3 cxuranue, cioxueiii K3B 1 HIT HIT 150
€ CxMranue KaHAJH3alHOHHOI0 HJIa
1 Crapble neuu, napTHAMHU, OTCY TCTBUE WK 50 HIT HIT 23
HegocraTouHblii K3B
) Monepﬂmfxpos.npennp., HEMpepbIB. LUK, 4 HIT HIT 0,5
Hekotopslii K3B
3 0,4 0,5
CoBpeMeHHHbIe Ipeanp., noiansii K3B HII HII
f C:KMraHue 0TX0J0B ApPeBeCHHbI H GHOMACCHI
1 Crapsle e4n, CKUraHne napTH;iMn, 100 HIT HIT 1000
OTCYTCTBHE WM HeoctatouHblii K3B
5 [MoxepHU3HPOB.IPEAID., HENPEPLIB. LHKIL, 10 HII HII 10
HekoTopslit K3B
3 CoBpeMeHHHBIE peanp., nonuelii K3B ! HII HII 0.2
g C:KMranue 0CTaHKOB KHBOTHBIX
Crapble T1eYH, CKHTaHue MapTHAMHI
1 ’ ; 500 HIT HIT HO
OTCYTCTBHE WiN HegocTatouHblii K3B
o [MoaepHU3HPOB.IPEND., HEPEPBIB. LHKI, 50 HII HII HO
Hekotopsiii K3B
3 CoBpeMeHHHbIe TIpeatnp., nouslii K3B 5 HIT HIT HO
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Tabmuna 81. @akrops smuccuu it Kareropuu 2 — [Ipon3BoCTBO IBETHBIX U YEPHBIX

MCTAJJIOB
INoxkareropuu INoteHumnanpHele myTH BEIOPOCOB (MKT TO/T)
Kar | Iloakar | Knacc Bosmyx | Boma |[Ilousa|IlpomykTsi| Ocratku
2 TIpON3BOCTBO YePHBIX U IBETHBIX METALIOB
a ArJoMepauust JKeJe3Hoi pyabl
3HAYUTENBHOE HCIIOJIB30BAHHIE OTXO/0B, BKIL. 3arPs3HEH.
1 Macnamu 20{HO HO HO 0,003
He3HauuTenbHOE UCIIONB30BAHHE OTXO/I0B XOPOLLIO
2 |KOHTPOJHP. IPEeIPUSITHIL 5|HO HO HO 0,003
3 |BbICOKOTEXHOJIOTHYHOE IPEAIPHSAT., CHIDKCHHE IMUCCHIT 0,3|HO HO HO 0,003
b IIpousBoacTBO KOKCa
1 Be3 0uncTKU ra3oB 3 0,06|HO HO HO
2 |docxkurarens/yaaneHue MU 0,3 0,06|HO HO HO
IIpennp. yepHOi MeTALIYPruH, BKJIIOYasl JTUTEHHOE 1P
c BO
TIpoH3BOACTBO YYryHa H CTAIH
3arpsi3HeH. JIOM, IIPE/IBAPHT. HAIPEB JIOMa, HIT
1 |orpaHudeHHBI KOHTPOIL 10{HO HO 15
. HII
2 |YucTbie IOM/KENE30, JOCKHUTaTellb, TKAHEBBIA QUILTD 3|/HO HO 15
3 [Yuctsie 10M/keN€30, KOHBEPTOPHI 0,1{HO HO HIT 1,5
4 |domennsie neun ¢ K3B 0,01|HO HO HIT HO
JluTeiiHoe MPOM3BO/ICTBO
Barpanku ¢ XoJ1.1yTheM HIIH poTanuon.6apabanom, 6e3 HII
1 |[K3B 10{HO HO HO
2 [Porauuon. bapabaHHbIe ne4n — TKAHEBBIN (UIBTP 4,3|HO HO HIT 0,2
3 |BarpaHkH ¢ XOJ.IyTheM, TKAHEBBIH GUIBTP 1{HO HO HIT 8
Barpanky ¢ rops4.ly TheM WM HHLYKLMOHHBIE I1eH,
4 0,03 HII 0,5
TKaHEBBIT GUIBTP »7|HO HO ’
Topsiuee UMHKOBaHMe
1 [lIpexnpusitus 6e3 K3B 0,06|HIT HIT HIT HO
2 |Upennpusitus 6e3 stama o6e3xupusanms, xop. K3B 0,05 [HIT HIT HIT 2 000
3 |[Ipemmpusitus ¢ stanoM obedxupusanms, xop. K3B 0,02 (HIT HIT HIT 1 000
d IpousBoacTBo Mean
1 |Bropuunas menp —ba3oBast TexHOMOTHS 800|HO HIT HIT 630
2 (BropuuHasi Me/lb —XOPOLIHii KOHTPOJIb 50|HO HIT HIT 630
Bropuunas Meib —KOHTPOIIb, ONITUMU3HPOBAHHbIIT 1St
3 IIXJUTIX I 5 HO HIT  [HII 300
4 |IlnaBieHue U pa3ikBKa MEI1/CIUIABOB M1 0,03|HO HIT HIT HO
[lepBruHast MeJib, XOP. KOHTPOJIb, HEKOTOPOE
3 I00aBIeHHE BTOP.CHIPbS 0,01 HO HII HII HO
6  |HeiicTBUTENBHO IIEpBUYHAS Me]lb, 63 BTOP.CHIPbsI HO HO HIT HIT HIT
e IpousBoacTBo aTlOMUHUS
1 TlepepaboTka toma Al, MUHUMAaITbHAsI OYHCTKA CHIPBS, 150 HII HIT 200
[POCTOE HbLIEY/Ia/IEHNE HO
2 ITepepaboTka JI0Ma, XOPOILIHMIA KOHTPOJIb, Xopoumii K3B 3 HO HII HII 400
3 ITepepaboTka JioMa, XOPOLINA KOHTPOIIb, TKAHEBBIH 5 HIT HIT 100
(GuIIBTp, BIlyBaHHE U3BECTH HO
ONTHMU3UPOBAHHBIN POLECC, ONTUMU3HPOBAHHAS
4 cuctema K3B 0.5 HO HIT HIT 100
5  [Cyuka cTpysKKH/OTX0J0B (IIPOCTBIE MPEANPUATHS) 5,0|HIT HIT HII HII
6 Tepmuueckoe 06e3KUpHBAHIE, POTALMOHHBIE TEYH, 0,31 o HIT
JIOCIKUTaTelH, TKAHEBbIE (PUIBTPBI
7  |HeiicTBUTENBHO MEPBUYHAS BBIILIABKA ATFOMUHHS HO[HIT HIT HIT HO
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Tabnuna 81a. ®axtopsl smuccun i Kareropun 2 — [Ipon3BoJCTBO IBETHBIX M YEPHBIX
MeTaIoB (MIPOJOHKEHHE)

I[Monkareropus TloTennmanbHbIe TyTH BEIOPOCOB (MKT TO/T)
Kar | Iloakar | Knacc Bosnyx | Boma |[Ilousa|IlpomykTei| Ocratku
2 TIpou3BOACTBO YEPHBIX M IBETHBIX METAJLUIOB (IPO0JIKEHHE)
f IIpon3BoACTBO CBHHIA
Bropuun.ceunen u3 noma. [IBX cemaparopst B
1 80 HIT HIT
AKKyMyJIATOpax HO HO
2 8 HIT HIT 5
Bropuun.cBunern u3 joma 6e3 IIBX/CI12, nekoropsie K3B HO
Bropuun.ceunen u3 noma 6e3 IIBX/CI2 B coBpeMeHHBIX HI HIT
3 |meuax co ckpy6Oepamu 0,5(HO HO
4 |[eiicTBUTEIILHO IEPBUYHOE POM3BOJCTBO CBHHIIA 0,5{HO HIT HIT HO
g IIpou3BOACTBO IMHKA
1 OG6xHUroBast 11eyb, 6€3 KOHTPOJIS TIBUIH 1 000|HO HIT HIT HO
Topsiuee OpukeTnpoBaHKUe/poTALL.IIEUb, 6a30BbIi
2 KOHTPOJIb 100 HO HII HII HO
3 [BcecTopoHHMIT KOHTPOIIb 5|HO HIT HIT HO
4 |BblimiaBka (MCKIIOYHTENBHO) 0,3|HO HIT HII HO
5 JlefiCTBUTEIIBHO HEPBHYHOE MIPOU3BOICTBO LIMHKA ND HO HIT HIT HO
h IIpon3BoacTBO JIaTYHH H OPOH3BI
1 Tepmuyeckoe 00€3)KUPHBAHUE CTPYIKKH 2,5[HIT HIT HIT HIT
2 |IIpocrble IUIaBHIbHBIE IEYH 10 HIT HIT HO
3 |CmeluaHHbIH JIOM, HHAYKL,. I€4b, PYKaBHbIH GIIBTP 10{HO HIT HIT 125
4 CroxHOe 000pyI0BaHKE, YHCTOE ChIpbe, Xopomuii K3B 0,1 HO HII HIT HO
1 IlIpousBoacTBO Maruus
1 Tepm.nepepadotka MgO/C B CI2, 6€3 04UCTKH CTOKOB, 250 9 000|HIT 0
mioxas cucrema K3B HO
5 Tepmudeckas nepepaborka MgO/C B Cl12, BcecTopoHHMiA 50 SalHm 9000
KOHTPOJIb 3arps3HEHHUs! HO
3 [Tepmuueckoe BoccTaHOBIIEHHE 3|HO HIT HIT HO
j TepMuyeckoe Np-Bo UBETHHIX MeTALJI0B (Hanp. Ni)
1 100
3arpsi3HeHHBIH JIoM, pocToit K3B mmi ero otcyTcTBie HO HO HO HO
2 |Yucrsit oM, xopomras cucrema K3B 2|HO HO HO HO
1 Mmenbuntenn
1 TIpeanpusTys M0 U3MEIbUCHUIO METAILIOB 0,2|HIT HIT HO HO
m TepMudeckasi pereHepanusi METaIoB U3 Kabesst
1 |OtkpsIToe cxxuraHne Kaberms 5 000|HO HO HO HO
2 40 HIT
TTpocTast neyp ¢ JOCKHUraTeeM, MOKPBIM CKpy60epoM HO HO HO
3 CoKrrasue 3J1eKTpPOMOTOPOB, TOPMO3HBIX KOJIOAOK, 1., C 33 HIT
JOCHKHTaTeIIeM ”|HO HO HO
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Tabnuna 82: @akropsl smMuccuu ans Kareropuu 3 — [Ipor3BoACTBO 3TEKTPOIHEPTHH U
TEIJIOBOM 3HEPTUU

INonkareropun TorenumanbHble myTn BeIOpocoB (Mkr T3/ T/Ix)
Kar IMoakar | Knacc Bonyx | Boma [Ilousa| Ilpoaykrst Ocratku
IIpon3BoaCTBO 2J1eKTPOIHEPTHH H TeNI0BOIH
3 3Heprum
a DJIeKTPOCTAHIIMH HA HCKONIAEMOM TOILIUBE
1 DHEProkoTiIbl Ha UCKOITAeMOM TOILIMBEHOTXO0aX 35|HO HII HII HO
2 |DHeprokotisl Ha yriie 10|HO HIT HIT 14
3 |OHeprokoTIbl Ha TSHKEIOM TOILIUBE (Ma3yTe) 2,5(HO HII HII HO
4 |DHeprokoTibl Ha FOPIOYEM CIIaHLE 1,5(HO HIT HIT HO
OHeproKoT/Ibl Ha JIETKOM He(TSIHOM
5 |TommBe/mpUPOIHOM rase 0,5{HO HIT HIT HO
b DJIeKTPOCTAHIIMH HA OHOTONIHBE
1 |DHeprokoTiibl Ha CMELIaHHOI Onomacce 500{HO HIT HIT HO
2 |DHeprokoTisl Ha YUCTOH APEBECHHE 50{HO HIT HIIT 15
C:iKHraHme razoB U3 0TX00B OPTraHHY.
c MPOHCXOKIEHHS
1 8
Kotsl Ha 61orase, MOTOPBI/TypOUHBI U (haKebl HO HIT HIT HIT
OTonieHHe 10MOB H NPHIOTOBJIeHHE IHIIH
Hr TO/KT 30J1B1
d (6noTonimBo)
1 Tleun Ha 3arpsi3HEHHON JpeBecHHe/OHOTOIINBE 1 500|HO HIT HIT 1 000
2 |Ileun Ha He3arps3HEHHOM IpeBecHHe/OHOTOIINBE 100/HO HIT HIT 10
¢ OTronieHne 10MOB — HCKONIAeMOe TOILIHBO ar T3/ 30met
1 Tomnku Ha yriIe ¢ BEICOKHM COJIepyKaHUEM XJIopa 15 000 HO I I 30 000
2 |Tomku Ha yrie 100(HO HIT HIT 5000
3 |Tomku Ha HETIHOM TOIIMBE 10{HO HIT HIT HIT
4 |Tomku Ha mpupoHOM raze 1,5|HO HII HII HII
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Tabmuna 83: @akropsl smuccuu ais Kateropuu 4 — [Ipon3BoicTBO MPOITYyKIIUHU U3
MUHEPATLHOTO CHIPBS

Tlonkareropun TloTeHuunanbHeIe MyTH BBIOPOCOB (MKT TO/T)
Kar |Ioxkar| xmacc Bozayx| Boga |Ilousa| IIpomykTsl | OcraTku
4 ITpou3BoACTBO NPOAYKIMH U3 MHHEPATILHOIO ChIPbSI
a IleMeHTHBIE TEYH
1 |llaxTHble meyn S|HIT HIT |HO HO
Moxkpstlit nporiecc (ycrap.), T-pa 21eKTpodiIbTpa domee
2 |300°C S|HI1 HO |HO HIT
Mokpslit mporiece, T-pa MeKTpodIIbTpa/pyKaBH. pUIbTpa
3 [200-300°C 0,6(HIT HO |HO HIT
4 To e, HO Tem-pa MeHee 200°C +Bce TUIIBI CyXuX neuei ¢ 0,05
Harpepatenem/KaabliuHaTopom, T-pa <200 C HI1 HO |HO HII1
b ITpousBoacTBO H3BECTH
1 |LIMKJIOH WM OTCYTCTBHE KOHTPOJIS IBIIM, 3arPsI3HEHHOE 10|HO HO |HO HO
2 | Xopoumuii KOHTPOJIb MBUII 0,07|HO HO |HO HO
¢ IIpousBoacTBO KUPNHYA
1 WU TJI0X0€ TOIIMBO 0,2|HIT HO [HO HO
2 [Xoporuit KOHTPOJIb MBUIH 0,02|HIT HO |HO HO
d IIpou3BoaCTBO CcTEKIA
1 WJIM TIJI0XO€ TOIIJIMBO 0,2|HIT HO HO HO
2 [Xopormuii KOHTPOJIb MBLIN 0,015{HIT HO |HO HO
e IIpousBoaCTBO KEpAMUKH
1 WIIH TI0X0€ TOIIMBO 0,2|HIT HO |HO HO
2 [Xopommuii KOHTPOIb MBLIH 0,02|HIT HO |HO HO
f ITpuroroByenne achanabTOBBIX CMecei
1 |IIpennpusitus 6€3 OUUCTKY ra3oB 0,07[HIT HO |HO HO
Tlpennpusarus, NpUMEHSIOIINE TKAHEBbIH GUIBTP, MOKPBIN
2 |ckpy6bep 0,007|HIT HO |HO 0,06
g ITepepaboTka roproyero cianna
1 |Tepmuueckoe GppakLMOHUPOBAHUE HO HO HO |HO HO
2 [[Tuponu3 roproyero ciaHua 0,003 |HIT HO 0,07 2

FOHEII Gespanv 2005 2.




222 PykoBoactso mo TIXJIJI/TIXID 2005 .
Tabnuua 84: @axrtops! smuccun ans Kareropuun 5 — Tpancnopt
Toakareropu INoTeHuuansHbie TyTH BEIOpOCOB (MKT TO/T)
Kar | Ilonkar | Knacc Bosnyx | Bona | [lousa | IlpoxgyxTsl | OcTtatku
5 Tpancnopr
a YerpIpexTaKkTHbIE ABUTATE]H
1 |OTwimpoBaHHOE TOIIIMBO 2,2|HIT HIT HII HIT
2 |Hestumupos. TorumBo 6e3 KaTaam3aropa 0,1[HIT HIT HIT HIT
3 |HesTunupos. TOIUIMBO € KAaTaIM3aTOPOM 0,00[{HII HIT HIT HIT
b JIByXTaKkTHbIE IBUraTe 1
1  |3TunupoBaHHOE TOILIHBO 3,5[HIT HIT HIT HIT
2 |Hestuimpos. TommBo 6e3 karaauzaropa 2,5|HI1 HII HII HII
c Ju3ejbHble ABUrATEH
1 Jln3enbHble ABUTATENN 0,1|{HIT HIT HIT HO
JIBHraTe/in Ha THAKeJ10M HedTAHOM
d TOIIMBE
1  |Bce tuns 4[HIT HIT HII HO
Tabnuna 85: ®akropsl smMuccuu ans Kareropun 6 — HekoHTponupyemble IpoIiecchl
CXXUTI'aHUA
IMoaxareropun INoteHtmanbHbIe MyTH BBIOPOCOB (MKT TO/T)
Kar |Ilogkar| Kmacc Bozayx| Boga | Ilousa |[Ilpomyktei| Ocrarku
6 HexoHTpoJiMpyeMble NPoLecchl CARUTAHUS
a IMoskapbl/c;kuraHne GUOMAacChl
1 JlecHble moxxapbl 5|HO 4|HIT HO
2 JIyronactOHIIHBIE OXaph 5|HO 4|HIT HO
CoKHraHue ¢/X OCTaTKOB B T10JI€, C NPEAIIECTBYOIIUM
3 BO3/ICHCTBUEM 3arps3HUTENEH IIIOXUE YCIOBUS 30 10
rOpeHHs HO HIT HO
Cikuratue ¢/X 0CTaTKOB B oJe,
4 0e3 MpeIIeCTBYIOIIEro BO3AeHCTBUSL 0,5 10
3arpsA3HUTENISIMU HO HII HO
b Ioxapel, ropeHne 0TX0/10B, NOKAPbI HA CBAJIKAX,
nokapbl B NPOMBIIJICHHOCTH M c.nyllaimue
NoKapPbI
1 IMo>xape! Ha cBajIKax 1 000{HO HIT HIT 600
2 Ciy4aiiHble OXXapbl B 31aHUSX, HA IPEIIPUATUAX 400{HO 400(HIT 400
3 HekoHTponupyemoe cropanue ObITOBBIX OTXOIOB 300[HO 600|HIT 600
4 Ciry4aitHble OKapbl Ha TPAHCIIOPTE (HA SIMHULLY 18
TpPaHCIIOPTa) 94|HO HII 18
5 OTKpLIToe CIKUT'aHUE NPEBECUHBI 60 10 10
(CTpOMTENHCTBO/pa3pyLlIeHUE 3aHH) HO HIT
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Tabmuua 86: @axTopsl smuccuu a1 Kareropuu 7 — [pon3BoACTBO XUMHYECKUX BEIIECTB U
MOTPEOUTETHCKIX TOBAPOB

Toaxareropun TlorenuunanbHbie myTn BEIOPOcOB (MKT TD/T)
Kar [IToaxar| Kmacc Bosgyx Bona TTouBa IpoaykTsr Ocrarku
7 npO“ZBOﬂCTBO XHMHYECKHX Belllec"m,no"lpeﬁwle.rlbclcux TOBApoOB
a Henmono3Ho-6ymakHbie 3aBOAbI *
Komanbl (na monny yeanionosol)
1 Kotibl Ha uepHOM 1LuesoKe, CKUTaHUe WA, APEBECUHbL 0,07 HIT
2 |TonbKO KOTIIBI, CXKHIAIOLIHE KOPY 0,2 50
Boouwie copocbl u npodykmol
Kpadr-nponecc, ra3o00pa3Hslii XJ10p, HEAPEBECHBIC BOJIOKHA,
1 Oé’p;bﬁoT('E.’H:Lle f;ﬂl‘pﬂlelfTeﬂﬂMH b . HO 30 HO
2 Kpadr-nporecc, crapas texromnorns (CI2) 4,5 8 4,5
3 |Kpadr-nporecc, cMEIIaHHAs TEXHOIOTHS 1,0 3 1,5
4 [CynsdurHas uemtonosza/Gymara, crapas TEXHOIOTUS HO 1|HO
5 |Kpadr-npouece, coBpemennas Texsomnorus (C102) 0,06 0,5 0,2
6 |Cymbdurnas Gymara, Hosast Texsosorns (C102), [IBO HO 0,1|{HO
7 |emmono3a TepMOMeXaHHYECKOI BAPKH HO 1,0|HO
8  [Peumpkysiiust Gymarn U3 3arps3HEHHON MaKyJIaTypbl HO 10
9 Penmpkysums HeImono3bl/6yMarn 13 COBpeMEHHOM GyMaru HO 3|HO
b XuMHYecKasi IPOMbIULIEHHOCT
11XD
1 TIpoussoxctso B EBpore, Amepuke (xiopuposauue derona C12) 2000000
2 |[Ipoussoactso B Kurae (tepmosus IXIT) 800 000
3 ITIX®-Na 500
11X
1 Huskoxnopuposauusie, Hanp., Kinopen A30, Apokiop 1242 15 000
2 Cpennexnopupoanusie, Hanp., Knopen A40, Apokmop 1248 70000
3 Cpenexnopupoasusie, Hanp., Knopen AS0, Apokmop 1254 300000
4 |BeicokoxsopupoBanHbie, Hanp., Knoden A60, Apoxiop 1260 1500 000
Xnopuposannvie necmuyudut
1 Yucras 2,4,5-TpuxnopdeHokcnykcycHas kucnota (2,4,5-T) 7000
2 |2,4,6-Tpuxsnopdenon (2,4,6-[IXD) 700
3 |Auxmopmpomn 1000
4 2,4-nmuxnopdeHoKCHyKCycHas KucnoTa (2,4-]1) 700
3 2,4,6-Tpuxnopdenni-4’-HuTpoheHUI0BbIH PuUp (XIOpHUTPOdEH)
Crapas TeXHOJIOTHs 300 000
CoBpeMeHHas! TeXHOIOT s 400
Xnopanun
1 1 -XJIOPAHHII Iy TeM XJIOPHUPOBaHUs (peHOIIa 400 000
2 |n-xmopaHmi U3 rUAPOXHHOHA 100
3 [Kpacuremn Ha ocHOBe XJ10paHuia (cTapblii mpowecc, kiace 1) 1200
4 |o-xnopanmi nytem xnopuposanus peHona 60 000
Xnopbenzonv
1 |n-ouxnopbenson HO HII HIT 39|HO
2 |o-ouxnopbenson HO HIT| HIT 0|HO
3 |1,2,4-TpuxnopGenson HO HIT| HIT 0 3000
X710p/XI0PIIETOYHOE TIPOM3BOICTBO
XJopIIenoyHoE POU3BO/ICTBO € MCTIOTB30BaHNEM IPaUTOBBIX
aHOJ10B HIT HIT HIT HIT 1000
OIX/BXM/IIBX
1 Crapas Texnosorus, JIX/BXM, IIBX 1 HII HO
2 [Cospemensie npeanpusatus DJAX/BXM um DIX/BXM/TIBX 0,4 0,5 HIT 0,03 10
3 |Tomsko IIBX 0,0003 0,03 HIT 0,1 0,2
c HedrenepepabaTsiBalomue npeanpusiTus
1 Bee bl dakenst (Mxr TO/T/Dx) ** 8 HIT| HIT HIT{HO
d TexeTHIBHbIE IPEANPHATHS
1 BepxHuii npezen HIT{HO HIT 100(HO
2 [Hwxnuii npenen HII{HO HIT 0,1{HO
e KoskeBeHHbIe NpexNpHsITHS
1 |Bepxuuii npenen HIT|HO HIT 1 000|HO
2 Hwknuit npeaen HIT|HO HIT 10|HO

FOHEII Gespanv 2005 2.



224 PykoBoactso mo TIXJIJI/TIXID 2005 .
Tabmuua 87: @axropsl smuccuu st Kareropun 8§ — Paznoe
INonkareropun INotennuanbHble myTu BeIOpocoB (MKT TO/1)
Kar | INogkar | Kimace Bosnyx | Boma | ITouBa | Ilpomyktel | Ocrartku
8 PasHnoe
a Cyuika 6uomacesl
1 |Yucras npesecuHa 0,007 |HIT HO 0,1{HO
2 |3eneHsblit KOpM 0,1|HIT HO 0,1/HO
3 10 HI HO 0,5 HO
Bromacca, obpaborannas [IXD wmm ap.
b Kpemartopun
1 |OrcyrcrBue KOHTPOISL 90|HIT HII HII HO
2 |CpenHuil ypoBEHb KOHTPOJIS 10{HIT HIT HIT 2,5
3 |OnTtumanbHBIA KOHTPOIb 0,4|HIT HIT HII 2,5
c Kontuiasuun
HIT HO HO
1 |IIponuTanHas apeBecuHa, OTpabOTaHHbIE 50 2 000
Maciia, UCIO0JIb3yeMble KaK TOIJIUBO
2 |Yucroe TOmIMBO, O€3 TOCKHUTATEIIS 6|HIT HO HO 20
3 [YwucTO€ TOIIMUBO, C JOCKHUTaTEIEM 0,6|HIT HO HO 20
d XuMHnyeckasi YHCTKA
1 |Tspkenble TEKCTUIBHBIC U3ICTHUS, HIT HIT HIT HIT 3000
obpaboTannsie [IXD u ap.
2 |OOBIYHBII TEKCTUIID HIT HIT HIT HIT 50
e TabakokypeHnue *
1 |Curapa (Ha OfHY IITYKY) 0,3|HIT HIT HIT HIT
2 |Curapera (Ha OJJHY LITYKY) 0,1|HIT HIT HII HIT
Tabnuma 88: ®akropsl smMuccuu 1 Kateropuu 9 — Y nanenue/3axopoHenue
IMonxareropun TloteHnuanbHbIe MyTH BEIOPOCOB (MKT TO/T)
Kar Tloxakar | Knacc Bosnyx Bona Tlousa | TlpomykTsl Ocratku
9 ‘Ynanenune/3axoponenue ng TEQ/m? ng TEQ/m?
a (DﬂHpraT CO CBAJIOK
1 OrmacHble 0TXOIBI * HIT 0,2|HIT HIT 50
2 HeomnacHbie 0TX0/1b1 * HIT 0,03|HIT HIT 6
b Kal—[aﬂusaunﬂ/oqnc‘rxa KaHaJ1aJim3al. CTOKOB
1 TpoMblIeHHBIE, cMelanHble ObiToBbIe ¢ Cl HIT
be3 ynanenus nina HIT 0,005[HIT HIT 1 000
C ynaneHueM mia HIT 0,0005|HIT HIT 1 000
2 T'opoxckas cpena HIT
be3 ynanenus uina HIT 0,002|HIT HIT 100
C ynaneHueM mia HIT 0,0005|HIT HII 100
3 i);iaidc;ﬁi; ?Tf:nmc paiioHbI UM COBPEMEHHbIE HIT 0.0001 HIT HIT 10
[ Copoc B OTKpPBITBIE BOI0EMbI
1 HIT 0,005 [HIT HIT HIT
Cwmerranabie OBITOBBIE K TIPOMBIIIJICHHBIC CTOKH
2 Topoxckue croku HIT 0,0002|HIT HIT HIT
3 HIT 0,0001|HIT HIT HIT
Y najieHHbIe TEPPUTOPUH HITH KOHTPOIIPYEMBbIH cOpoc
d Kommnocruposanue
1 Bce oprannueckne otxoisl, 6e3 orbopa HIT HO HIT 100{HIT
2 KyXxoHHBIE OTXO/bl U OTXO/bI CaJJOBOAICTBA HIT HO HIT 15|HIT
3 HIT HO HIT S|HIT
PacrutenbHble MaTepUallbl U3 He3arpsisHeH.obnacreii
€ YLIaJ'leHl/le OTpaGOTaHHLIX MaceJs
1 Bce xareropuu HO HO HO HO HO
Despans 2005 e. TOHEIT
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Tabmuna 89: @akropel smuccun 17151 Kateropuu 10 — BeisiBieHne ropsianx Touex

Kar | Ilogkar

Knacc

Tlonkareropun

IIpoxyxT
MKr TO/1)

10

BrisiBiieHue TOpAYHX TOYCK

MecTa npou3BoOACTBA XJIOPHPOBAHHBIX OPraHUYeCKUX
coeIUHEHHUI

XnopheHonsl U pon3BoaHbIe WK [TXD

Jpyrue xjoprpoBaHHbIE OPraHUYECKUE COETUHEHHUS

MecTa npou3BoACTBa XJIOpa
C rpaduTOBBIMHU 3JIEKTPOJAMU
Be3 rpadguTOBBIX 37€KTPOIOB

IIpuroroB/jieHHEe pelenTYPHBIX CMeceil XJT0pPHMPOBAHHBIX
¢eHoNOB/MECTHLHIOB

Mecra NMPUMCHECHUS NMECTUIN/I0B, 3AIrPASHEHHbIX THOKCUHAMMH

IIpou3BoacTBO ApEBECHHBI

C npumenenuem [IX® u apyrux InOKCHH-COAEPKALTUX
KOHCEPBaHTOB

be3 npumenenus [1Xd, 3akpriThie cucTEMBI

IXB-conepxainiee 060pyI0BaHHE

C Hu3kuM cozepxanuneM xjopa (Harp. Knopen A30, Apokiop
1242)

Co cpenHuM coaepxanueM xiuopa (Hamnp. Knoden A40, Apokiop
1248)

Co cpennum conepxanrem xiopa (Harp. Kinopen A50, Apokiop
1254)

C BBICOKMM cojepkanueM xJopa (Hanp. Knogen A60, Apokiiop
1260)

BelimenaurnBanue

be3 BoinenaunBanus

15 000

70 000

300 000

1 500 000

CBaJIKM 0TX010B/0CTaTKH B KaTeropusix 1-9

= (ee

MecTa cOOTBETCTBYIOLINX aBapuii

BbleMka rpyHTa (3eMmjledepnartejbHble padoThl)

IOHEINI
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9. MIPUJIO’KEHUE 2. BOITPOCHUKHU

B Hacrosimyto T7aBy BKJIIOYEHBI PUMEPHl BOMPOCHUKOB, KOTOpPblE MOTYT OBITh
WCIOJIb30BaHbl ISl TIPEJCTABIICHUSI CHIENU(PUIECKUX TaHHBIX M0 MPEINPHUITHIO, MPOLECCY
WM BUJY ACSITENLHOCTU. DTHU BOMPOCHUKH TaKXe MOTYT OBITh CKadaHbl B DJIEKTPOHHOM
¢dopme co crpanunsl FOHEII. Haznadenwe BONPOCHHWKOB M TO, KaKk C HUMH pabOTaTh,
oObsicHseTcs B ['naBax 4.3 u 4.4.

BomnpocHukn, OTHOCAIIMECS K ONPENCICHHBIM KATETOPHSM, CIEAYET COIPOBOXKIATh
MMCBMOM, B KOTOPOM YETKO YKa3blBaeTcs OTHpPaBUTENb (CO BCEMH HEOOXOAUMBIMH
KOOpJAWHATaMHU) U COIyTCTBYOMmas uHpopMamus (HarmpuMep, o, Ha KOTOPBIA MPUBOIATCS
JaHHBIE U J1aTa 3aI0JHEHHS BOITPOCHUKA).

BonpocHuku paszpaGoTanbl A KakKAOH KaTeropuu (UIs HEKOTOPBIX KaTeropuil MOryT
WCTIOJIb30BaThCSI OIMHAKOBBIE BOIPOCHUKN).

HpHMep COIMPOBOAUTCIIBHOT'O IMMMCbMa K BOIIPOCHUKY NPUBCACH HUKC.

Peectp Bo1Opocos IIXI/IIX/I® (amokcuHOB U GypaHOB)

I'ox, Ha KoTOpBIN NPUBOAATCS AaHHBIE 20 (1 smBaps — 31 nexabps)

3ampoc caenas: [Ha3BaHue opranu3zaiui, cieiaBLiel 3ampoc, ¢ ykazaHueM ee
azipeca, KOHTAKTHOTO JIMIIa C HOMEpOM TenedoHa U (pakca; agpec
3JIEKTPOHHOM TIOUTHI|

Anpecar 3amnpoca: [Ha3zpanue opranusanuu ¢ aApecoM U APYruMHU KOOPAUHATaAMHU |

Mo:xkanyiicTa, BepHUTE 3aNM0JJHEHHBI BOMPOCHUK BhINIEHA3BAHHOI OpraHu3aium,
nocJasiieii 3anpoc, He MO3IHee YeM (nara).

Despansy 2005 2. FOHEI
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BonpocHuk 1: Karteropus 1 — BeicokoTeMnepaTypHoe C:KHTaHHe 0TX0A0B

Tun npennpusTus TBepabie OBITOBBIE OTXOIBI
IIpOMBINIIEHHBIE OTXOIBI
MeaUIMHCKHAE OTXO b
W3menvuennas jerkas ppakuus
Kanann3annoHHbBIH 1

OTXO/IbI IPEBECUHBI M OMOMACCHI
OcCTaHKH )KUBOTHBIX

e B e N e e e e N
(I S S Ty STy Sy S—

HaszBanue npeanpusitus

MecTopacnonoxxenne
(ropon/paiion)

Anpec

KonTtaktHOE nuiio (dUO,
JIOJDKHOCTB, Tene(oH u (axc,
9JICKTPOHHAS 110YTA)

KomnunuectBo neueit

Tun skcruryaranun [Maptusimu (Hanpumep, 100 kr B napTun) [ ]
[IpepbIBUCTHIH (HamipuMep, 8 4acoB B [ ]
CYTKH) [ ]
HemnpepriBHblii (24 yaca B CyTKH)

T'onmoBas skcrTyaTalmoHHast T/9ac (TOHH B 4ac)

MOIIHOCTH/TIPOU3BOIUTENBHOCTH | 4/CyT (4aCOB B CYTKH)

(Ha KaXIyI0 YCTAaHOBKY) J/Henento (JIHEH B HEZIETIIO)

T/CcyT (TOHH B CYTKH)
J/Toj (THEeH B rof)
4/roj (4acoB B TON)
T/ToA (TOHH B TOX)

l'onoBast skcTyaTanMoHHas T/4ac (TOHH B 4ac)
MOIITHOCTH/TIPOU3BOAUTENILHOCTD | 4/CYT (4aCOB B CyTKH)
(cymmapHast) J/HeneInto (IHeH B HeNleIo)

T/CYT (TOHH B CyTKH)
n/ron (HEeH B rof)
y/rof (4acoB B TOA)
T/TroJ1 (TOHH B T'OJI)

Tun neun MaccoBoro cxuranus/BoasHas (pemrerka)
TIceBmoOXIKEHHBIN CIIOH

MexaHuyeckas TOIKa

Porannonnas neus

ITpouwnii Tum (yka3ath KaKoii)

TemmnepaTypa B euu OcHogHnas nieus (°C)
Jlocxuratens/Bropas kamepa (°C)

Tum cuctemMbl KOHTPOJIS OnexTpounbTp
3arpsizHeHus Bo3ayxa (K3B) Hukmon

PykaBHbIil GuiibTp
Mokxkpsiii ckpy006ep
Cyxoii ckpy06ep
BnayBanue uzBectu
Bnysanue NaOH/menoun

e B e B e e e M e W |
(T S Ty Ty STy Sy S—")
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BryBaHue akTHBHPOBAaHHOTO YTJIs/KOKCa
OWIbTP ¢ AKTUBUPOBAHHBIM YIJIEM
Karanutuueckuit HeiiTpanuzarop
WupynupoBaHHBIN/TIPUHY TUTETHHBIH
JIBIMOCOC

[Ipouwnii (ykazate Kakoi)

OTcyTCTBHE CUCTEMBI

T By Yy Sy T—")

[]

Cucrema pereHepanuy Teria Hal ] Her [ ]

Temmeparypa ra3os Ha Bxone B cuctemy K3B (°C) [ ] Ha BeIxXODE
U3 CHCTEMBI
K3B (°C) [

]

IToTok HCXOAAIINX ra30B

M°/4ac (cyxoii Taz)

OcTaTtkn VY naneHue 3TUX 0CTaTKOB

OcaxIeHNE 3015l t/ron [ ] Petmpkynsuus [ ] 3axoponenue [ |
OO0pazoBanue JieTyuelt 300pH0M | T/Tom [ ] Pemmpxynsnus [ ] 3axoponerue [ |
MTBUTH

O0pa3oBanue (CTOYHBIX)BOJT t/ron [ ] Y nanenue

Ob6pasoBanue wioB (1o cyxomy | /rog [ | Peuumpkynsinus [ ] 3axopoHenue [ |
BEIIECTBY)

Hrorosas KJIaCCHq)I/IKalII/IH H OLICHKA (33HOJ’IH$I€TC$I JIMIIOM, IPOU3BOAAIIUM OLCHKY

JTAHHBIX )
@axkTop 3muccuu (MKr TI/T)

Kaace Bo3xyx Bopna IlouBa IMpoaykT OcraTku
I'onoBbie BBIOpOCH (T TA/rom)

TI'onoBas Boznyx Bona IlouBa IIponykr Ocratkn

NMPOU3BOAUTEIHHOCTD

(T/ToN)
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BonpocHuk 2: Kateropus 2 — IIpon3BoacTBO YepHBIX U IBETHHIX METAJIJIOB
Tun npennpusaTus Arnomepart []
Koke []
UyryH/cTanb MEPBUYHBINA [ | BTOPHUYHBI
JIutee ] ul ]
Mens NEPBUYHBIN [ | BTOPHUUYHBI
AmroMuHUI ] ul ]
CauHen MEPBUYHBINA [ | BTOPUYHBI
Huuxk ] i ]
Jlatyns/0poH3a MIEPBUYHBIN [ | BTOPUYHBI
Maruwuit ] wl ]
[Ipoune uBeTHBIE METAJUIBI | IEPBUYHBIN [ | BTOPUYHBI
H3MenbunTensb ] wl ]
[Ipouue []
MEPBUYHBIN [ | BTOPUYHBI
] il ]
[]
MEPBUYHBINA [ | BTOPHUYHBI
] i ]
[]
MIEPBUYHBIN [ | BTOPUYHBI

]

wl ]

Anpec

KonraktHOE nuiio (dUO,
JIOJDKHOCTB, Tene(oH u (axc,
9JICKTPOHHAS 110YTA)

KomnunuectBo neueit

Tun skcruTyaranun

Haptusimu (manpumep, 100 kr B

MapTHH)

[IpepeiBUCTHIH (HampuMep, 8 4acoB

B CyTKH)

HenpepriBHblii (24 yaca B CyTKH)

I'onoBas skcIyaTanuoHHAs
MOIIHOCTB/TIPOU3BOJUTEIILHOCT
b (Ha KOXIyI0 YCTaHOBKY)

T/49ac (TOHH B 4ac)
4/CyT (4acoB B CYyTKH)

J/HeNeNnto (JIHEH B HENIEIIO)

T/CyT (TOHH B CYTKH)
n/ron (IHEH B rom)
4/roJ1 (4acoB B IoJ1)
T/To/1 (TOHH B TOXT)

T'onoBas skcruryaraimoHHas
MOIIHOCTH/TIPOU3BOIUTEIIHBHOCT
b (cymMMapHasi)

T/4ac (TOHH B 4Yac)
9/CyT (4acOB B CYyTKH)

J/Heneno (JIHeH B HEJIEHI0)

T/CYT (TOHH B CyTKH)
1/roj (HEH B o)
y/rof (4acoB B TO1)
T/ToJ (TOHH B T'OJT)

Tun neun

JlomeHHas 1edb

IOHET
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NupykunoHHas neyp
OneKTpoAyroBas neyb
Kaymep

Poranmonnas neus
OTtpakarenbHas 1eJb
[Ipouwnii Tun (ykazaTb Kakoil)

TemmepaTypa B neuun Ocnosnas nieus (°C)
Bropas kamepa/nocxkurarens (°C)

ITepBHYHOE TOIIIMBO Tun T/TOJ

Bropuunoe/anbTepHaTHBHOE Tun T/ron wnu %
TOTLTUBO

Tumn cucremMbl KOHTPOJIS OneKkTpouIbTp
3arpsizHeHus Bo3ayxa (K3B) Hukmon

PykaBHbI#1 priibTp

Moxkperit ckpy060ep

Cyxoti ckpy0bep

BayBanue usBectu
Bnysanue NaOH/menoun
BnyBaHne akTHBHPOBAaHHOTO
YTII51/KOKCa

OunbTp ¢ aAKTUBUPOBAHHBIM YTIIEM [ ]
Karamutnaecknit HeWTpaau3arop []
WHayurpoBaHHBIN/MPUHY IUTETBHBI []
W IBIMOCOC

[Ipouwnii (ykazaTh Kakoi)

L W e B e W e e I e N e M |
—

OTCyTCTBUE CUCTEMBI []
Cuctema pereHepaiyu Teria Hal ] Het [ ]
Temnepatypa razoB Ha Bxone B cucremy K3B (°C) [ ] | Ha Beixoze u3

cucremsl K3B (°C)
[]

IToTOK UCXOAIIKNX ra30B M°/dac (cyxoii raz)

HroroBas kiaccupukanus 1 oueHKa (3aroNHIeTCs JIUIOM, POU3BOISALINM OLEHKY
JTAHHBIX )

®axkTop 3muccuu (MKr TI/T)

Kaace Bo3ayx Bopa ITouBa IMpoaykT Ocratku

I'onoBsbie BBIOpOCHI (T TDO/rom)

T'onoBas Bo3xyx Bopa IMouBa Mponyxkr OcraTku
NMPOU3BOAUTEIHHOCTH
(T/ToN)
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BonpocHuk 3:

Kateropus 3 — IIpon3BoacTBO 3JIEKTPOIHEPTUH U TEIIOBOH JHEPTUHU

Tun npeanpusitus

DJIeKTPOCTAHIIUM
Ha yrie [ ]
JINTHATE [ ]
ONTYMHMHO3HBIX YTJIAX []
aHTpaLuTe []

MMpOoYMX YTUIAX

Ha npeBecune

Ha nedsiHoM Tomnmuse

Ha npuponHoM raze

Ha raze u3 OPraHn4YcCKuX 0TX040B

Ha rase KaHaJIM3allMOHHBIX HMJIOB

— | | [
e [ —

Ha 6uomacce (ykaszaTh Kakoid HIMEHHO)

I[IpombIl/IeHHbIE YCTAHOBKHU (MaJjible) HJIU ObITOBbIE
YCTAHOBKH JJIsl IPOU3BO/JCTBA TeIJIa U IPUTOTOBJICHUS

MU

Ha yrne (yka3aTh kakom)
JUTHUTE
OUTYMHUHO3HBIX YTIISAX

aHTpaLUTEe
MPOYHX YTIIX

e
[ Sy Ty S

Ha npupoaHoii npesecrHe

Ckuranue ApyTux BUIOB OHOMAacchl
caxapHOro TPOCTHHKA
TaMOKA
XJIOTYaTHUKA
O0amOyka
06aHaHOB
OCTaTKOB cOopa ypoxas
poyero (ykaszaTb 4ero MMEHHO)

HedrsaHoe Tormso

e e e
(T STy T S S STy Ty Ny Sy

[Tpouee (ykazartp)

Anpec

KonTtaktHOE nu1io (dUO,
JIOJDKHOCTB, Tene(oH u (axc,
JJIEKTPOHHAS TI0YTa)

KonmuaecTBo 11e4yeii/koTiioB

Tun sKkcrTyaTanuu

[Maptusimu (Hanpumep, 100 kr B mapTun)
[IpepriBUCTHIH (HampuMep, 8 4acoB B
CYTKN)

HenpepsbiBHblii (24 yaca B CyTKH)

—
[y -

I'onoBas skcnyatanuoHHas
MOIITHOCTb \
MIPOU3BOIUTEIHLHOCTD (Ha
KaKJYI0 YCTaHOBKY)

T/4ac (ToHH B 4ac) wiu TJ]x/4qac
(Tepamxkoynei B yac)

4/CyT (4acoB B CyTKH)

JI/Henento (IHEH B HEZIEII0)

T/cyT (TOHH B cyTku) win TJIx/neHb
(Tepamxoynei B JIeHb)

J/roj (THEH B roJ)

IOHET
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232

PykoBoncteo mo TTXJI/TIX]ID 2005 r.

4/rof (4acoB B TON)
T/rox (ToHH B rox) wiu TJx/rox
(TepamxoyJeil B ron)

I'omoBast sKcIuTyaTanoOHHast
MOIITHOCTB/
MIPOU3BOIUTEITHLHOCTD
(cymmapHasi)

J/roj (HEH B o)
4/To11 (4acoB B TO1)
TJIx/ron (Tepakoyiel B TO)

Tur neun/kamepsl CropaHus

Boiinep

Harpesatens

Daxen

TypOuna (BHyTpeHHHUIA ra3)
JlBuratenb BHyTPEHHETO CTOpaHUs
[Tpouwnii Tun (ykazaTh Kakoi)

Temneparypa B neun

Ocnogsnas neus (°C)
Bropas kamepa/nocxkuraresns (°C)

Tun cucteMbl CHYUKEHHUS
3arpsizHenus (C3)

OnexTpohubTp

ITuknon

PykaBHbI#1 GrtbTp
Mokpsiii ckpy00ep
Cyxoii ckpy0b6ep
BnyBanue u3Bectu
Bnysanue NaOH/memnoun

BryBaHue akTHBHPOBAaHHOTO YIJIs/KOKCa

OWIBTP ¢ aKTUBUPOBAHHBIM YTJIEM
Karanutnueckuii HeliTpanuzaTop
[Ipouwnii (ykazath Kakoi)
OTCyTCTBUE CUCTEMBI

L W s B s B s B s B s B s W s B e W |
S S S STy STy S S S oy |

—
(W—

Cuctema pereHeparu
Teria

Hal ]

Het [ ]

Temneparypa razos

Ha BXoJie B CUCTEMY CHHMIKEHUS
sarpsizuenus (°C) [ ]

Ha BrBIXOzE N3 crucTEMBI

cumkenns 3arpssaenus (°C) [

]

IToTok McXoOAIIMUX ra3oB

M°/4ac (cyxoii ras)

Hrorosas KJIaCCqu)I/IKalIl/IH H OLICHKA (BHHOHHSIGTCSI JIMIIOM, ITPOU3BOJAIIUM OLCHKY

JTAHHBIX )
daxTop 3muccun (MKr TI/T)

Kaace Bo3ayx Bopa ITouBa IMpoaykT Ocratku
I'onoBsie BHIOPOCHI (T TI/rom)

T'onoBas Bo3xyx Bopa IMouBa Mponyxkr OcraTku

NMPOU3BOAUTEIHHOCTH

(T/ToN)
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PykoBoncteo mo ITXJI/TIX]ID 2005 r.

233

BonpocHuk 4:

Kateropus 4 — Ilpon3BoacTBo NPOAYKIMA U3 MAHEPAJIBbHOIO CHIPHA

Tun npennpusTus [emeHT [ ]
N3BecTh [ ]
Kuprma []
Crexiio [ ]
Kepamuka [ ]
[IpuroroBienue achanbTOBBIX [ ]
cMecei

Anpec

KonTtakTHOE U110 (PUO, nomxHOCTS, TenedoH 1

¢akc, JIEKTPOHHAsI IOYTA)

KonnuecTso neyeit

CrIpbe (THII, KOJTHYECTBO B T/TON)

[lepBryHOE TOMIMBO (TUM, KOJIUYECTBO B

T/TON)

Bropuunoe/anpTepHaTHBHOE TOIUTUBO (THII,

KOJIMYECTBO B T/TOJ)

Tun nponecca Cyxoit [ ] Moxkpst

i []

Tun skcITyartanun [MapTusimu (Hanpumep, 100 xr B [ ]
napTun) [ ]
[IpepbIBUCTHIN (HamipuMep, 8 4acoB [ ]
B CYTKH)

HenpeprsiBHbIii (24 yaca B CyTKH)

I'onmoBas skcrutyaTtannoHHas
MOIIHOCTB/TIPOU3BOJUTEIILHOCTD (Ha
KKIYI0 YCTaHOBKY)

T/9ac (TOHH B 4ac)

9/CyT (4acOB B CyTKH)
J/Henento (JIHEH B HENIEII0)
T/CyT (TOHH B CYTKH)

J/roy (THEH B rof)

4/Tox (4acoB B rof)

T/Tox (TOHH B TOX)

T'onmoBas skcmuTyaTanuoHHast
MOIITHOCTH/TIPOU3BOAUTENEHOCTR(CyMMapHa

)

T/49ac (TOHH B 4Yac)

4/cyT (4acOB B CyTKH)
J/Henemo (JIHEH B HEIETI0)
T/CyT (TOHH B CYTKH)

n/ron (mHEH B TOM)

4/roj (4acoB B TOM)

T/rox (TOHH B TOX)

Tun meun

Poramuonnas neun

[IlaxTHas meYn

TyHHenbHas TeYb

ITpouwnii Tum (yka3ath Kakoi)

Temmepatypa B euu

OcnosHas neus (°C)
Jlocxurarens/Bropas kamepa (°C)

Tun cucTemMpl KOHTPOJIA 3arpsA3HEHUS
Bozayxa (K3B)

OnexTpopuibTp
I{uknon

PyxaBHbIit puabTp
Moxkpslii ckpy060ep

—
f— e — —

IOHET
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Cyxoii ckpy60ep

BnyBanue uzBectu

Bnysanue NaOH/menoun
Baysanue akTHBHPOBAaHHOTO
yTIIs1/KOKCa

OUIHTp ¢ aKTHBUPOBAHHBIM yTIIEM
Karanutuueckuii HeUTpanuzaTop
WNuayunpoBaHHBIA/ IPUHY TUTEBHBI
W IpIMOCOC

[Ipouwnii (ykazath Kakoi)
OTCcyTCTBHE CUCTEMBI

e
T By Yy Sy T—")

Cucrema pereHepaiyu Terja

Tal ] [ Her [ ]

TemnepaTypa ra3os

Ha Bxoze B cucremy K3B (°C) [

]

COIL]

Ha Beixoze u3 cucrtemsl K3B

IToTok McxomsaIux ra3os

| M°/4ac (Cyxoii ra3)

HUrorosas K.J'laCCl/l(bI/IKalIl/lﬂ H OLICHKAa (33HOJ’IH${€TC$I JIMIOM, IPOU3BOAAIIUM OLUCHKY

JAHHBIX )
daxTop 3muccun (MKr TI/T)

Knacc Bo3ayx Bopa ITouBa IMpoayxkT Ocratkn
I'onoBsie BhIOpoOCHI (T TI/rox)

T'opoBasi Bo3nyx Bopa ITouBa IMponyxkr OcraTtku

NPOU3BOAUTEIHLHOCTH

(T/ToN)
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BonpocHuk 5: Kareropus 5 — Tpancnopt
Pernown/paiion/cTpana
Anpec

KonTakTHOE 7TH110 (PO, 10MKHOCTS,
teneoH U (akc, HIEKTPOHHAs 110YTa)

Tun Tonusa ITHIMPOBAHHBII
OeH3MH

HestuaupoBanublii | {uzenbHoe

OeH3MH

TONJIMBO/JIErKoe
AUCTUIIIATHOE
TONJUBO

I'onoBoe moTpediaeHue TOIINBA B
CTpaHe (JIUTPHI B TOJI, JI/TON)

ITaccakupcKkuil TpPAHCIOPT

KomnyectBo aBTOMOOMIIEH

I'omoBoii mpoGer TpaHCTIOPTHOTO
cpeJicTBa (KM/TOJ)

[Torpebnenue Tommmsa (JI/KM, JI/TOT)

I'onoBoe norpebaenne (J1/roj)

Hammune APCS* (na/mer)

ABTO0OYCBHI

KommyecTBo aBTOOYCOB

I'onoBoii mpober TpaHCTOPTHOTO
cpencTBa (KM/TON)

[ToTpebnenue TormBa (JI/KM, J1/TOx)

Oburee rogoBoe noTpedsieHue (1/rox)

I'omoBoe noTpebiieHe B TOHHAX 110
roaam (T/Toj)

Hannuune APCS* (na/uer)

ABTOOYCHI M TPY30BHKH

KonunuectBo Mmatmu

I'onoBoii mpober TpaHCHOPTHOTO
cpeicTBa (KM/TOJ)

[Torpebnenue TommmBa (JI/KM, JI/TOT)

O01mee To10BOE MOTpEOIIeHUE (J1/TO)

I'onoBoe notpebiicHHE B TOHHAX 11O
roaam (T/Tox)

Hammuue APCS*

Cyna

KonnuectBo CyaoB

Paccrosinue, nokpeiBaemMoe
TPAHCIIOPTHBIM CPEACTBOM B I'OJL

IOHET

Gespanv 2005
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(xm/Ton)

[ToTpebnenue TorumBa (JI/KM, J1/TO)

Oo1ee ro10BOE MOTpedIIeHUE (J1/TO)

Oouiee rogoBoe MOTpeOICHNE B TOHHAX
3a roJ (T/ToJ)

Hammune APCS* (na/mer)

IToe3na

KommdecTBo moe3oB (MCTIONB3YIOMUX JTF000H
BH/I TOIUIMBA, YKa3aHHOTO BBILIE)

I'opoBoii mpoGer noe3aa 1o *ene3Hoi gopore
(xm/ropm)

[ToTpebnenue TormBa (JI/KM, J1/TOx)

Ob6uree rogoBoe noTpedsieHue (J1/rom)

I'omoBoe noTpebiieHre B TOHHAX 110 T0JIaM
(T/Ton)

Hamuuue APCS* (na/uer)

Hrorosas K.J'laCCI/IQ)I/IKalII/Iﬂ H OLICHKA (3aHOJ'IH$I€TCSI JIMIOM, IPOMU3BOAAIIUM OLCHKY

JTAHHBIX )
®axTop >muccun (MKr TI/T)
Kanacc Bo3ayx Bona IMouBa MpoayxT OcraTku
I'oposbie BhIOpoCHI (T TI/rox)
T'opoBasi Bo3nyx Bopa ITouBa IMponyxr Ocratku
NPOU3BOAUTETbHOCTD
(T/ToN)

*APCS — Hanuuue Karaam3aropa, 00eCceunBaroIero yaaaeHne HeTsaHOi COCTaBISAIONICH U
YaCTHI] U3 BBIXJIONOB JAU3EIHHOTO TPAHCIIOPTHOTO CPENICTBA

Despansy 2005 2.
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BonpocHuk 6:

Kateropust 6 — HekonTposupyemble nponecchl COKUTAHUSA

Pernon/paiion/cTpana

Anpec

KonrtaktHOE MU0 (OUO, 10mKHOCTSD,
TenedoH U (pakc, HIEKTPOHHAs [T0UTA)

Cxuranue 0moMacchbl

Tun 6uomMaccel, HampuMep, cocHa,
caxapHblii TPOCTHUK, Jp.

KoauuecTBo
COKIKEHHOT
ouomacchl Ha
rekrap (1/ra)

Inomanu, Ha
KOTOPBIX
NMPOBOIUHJIOCH
CKHTaHue B
reKTapax 3a roj
(ra/rom)

KoauvecTBO
COKIKEHHOT
OHOMAacChI B T0OJX
(1/ron)

IENISINIES

Bcero

OTKpBITOE CKUTAaHHE 0TX00B U CIyYaliHble MOKAPHI

OO0masa cTaTUCTHKA I10 0TX01aM

Hapa6oTka 0TX0/10B (TOHHBI)

Ha nyury

Ha nymry nacenenus

Ilo Bceli cTpane B

HACEJIEHUs B CYTKU B IO roa (1)
Tumn ucTOYHUKA KomnuecTBo Konuuectso Konuuecto
COMOKEHHBIX JKUTENIEH OTXOJIOB,
OTXOZIOB Ha JyIIy CXKUTaeMBIX

HacesieHusl (T/Toj)

exeroiHo (T/Tox)

(%) (t/rom)

(%) (t/Tom)

(%) (t/ron
)

1.) Ioxapbl Ha cBaJKax

2.) HexoHTponupyemoe cxxuranue
OBITOBBIX OTXOIOB

3.) OTKpbITOE CKUTAaHUE TPEBECHHBI
(CTpOHTEIHCTBO/CHOC 3/TaHUH)

Pernon/paiion/mo crpane B ejaoMm

KonnuecTBo 10MOB,
cropaeMsix 3a roj (Koi-

BO/TON)

KomnmndecTBo TpaHCTIOPTHBIX
CPEICTB, CrOpaeMbIX 3a IO
(xon-Bo/rox)

4.) CnygaitHbie oXapbl B JoMax, Ha
TIPEATPUSITHIX

5.) CiryqaiiHbie TTOKaphl Ha
TPAHCIIOPTHBIX CPEJCTBAX

IOHET

Gespanv 2005
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Hrorosas K.]'laCCl/l('l)I/lKalIl/Iﬂ H OILICHKA (33HOJ’IH$I€TC$I JIMIOM, IPOU3BOAAIIUM OLUCHKY

JTAHHBIX )
®axTop 3muccun (MKr TI/T)
Kaacc Bo3ayx Bona IMouBa MpoaykT OcraTkun
TI'opoBsie BhIOpOCHI (T TI/rox)
T'opoBas Bo3nyx Bopa ITouBa IMponyxr Ocratku
NPOU3BOAUTETbHOCTD
(T/ToN)

BonpocHuk 7:

U MpeAMeTOB NoTpedJieHus (BLIOPOCHI B BO3AYX U B BOAY)

Kareropust 7 — Ilpon3BoacTBo 1 NpMMeHeHNEe XUMUYeCKUX BelleCTB

Xumnueckas
MPOMBIIUIEHHOCTb:
Tun npennpusTus

Iem0103H0-0yMaskHast IPOMBIIIIICHHOCTb:
LEJUII0JI03a

Lemrono3H0-0yMakHas IPOMBIILICHHOCTh: Oymara

(mepBUYHOE MP-BO WU MP-BO U3 BTOPCHIPHSI)

HGHJ'IIOJ'IO3HO-6YMEDKHa}I IMPOMBIIIIJICHHOCTDL: B LICJIOM

[Tpon3BOICTBO XJIOPUPOBAHHBIX OPTaHUICCKUX
COETMHEHUI
OTUIIEHAUXIIOPH]L
I[IBX
Mectumunos (ITX®D; 2,4,5-T; 2,4])1)
[Tpon3BoacTBO Tra3000pa3HOro Xjaopa
(TpaduTOBBIE STEKTPOIBI)
[Tpon3BOACTBO XJIOPUPOBAHHBIX HEOPTAHHYECKIX
BEIIIECTB
HedrenepepabaTpiBaromue npeanpusThs

o
e e

Anpec

KonTaktHOE nH110 (OHO,
JOJKHOCTB, TenedoH u dakc,
9JIEKTPOHHAS 110YTA)

[Tpon3BoANTENBHOCTH:
noTpebIeHUE ChIPbs (THII,
KOJIMYECTBO, T/TONT)

Ot0enuBanue

Xumuueckoe (1a/Her)
ITocse10BaTeIbHOCTh OTOCTMBAHUS

[Tpou3BOaUTENBHOCTD:
MTPOU3BOJICTBO KOHEYHOT'O
MPOJYKTA U3 ChIPbs (THIL,
KOJIMYECTBO, T/TOJ)

Tun nponecca

B HenoaBmXHOM clioe
B 11ceBH00XMKEHHOM CIIOE

Despansy 2005 2.
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[Ipounit

Tun skcryatanuu

[Maptusmu (Hanpumep, 100 kr B mapThn)
[IpepbIBUCTHII (HamTpuMep, 8 4acOB B CYTKH)
HenpepeiBHblii (24 yaca B CyTKH)

—
e [

T"'onoBas
MIPOU3BOIUTEITHLHOCTD/
MOIIHOCTb (Ha YCTAHOBKY)

T/49ac (TOHH B Yac)

9/CyT (4acoB B CYyTKH)
J/Heneno (JIHeH B HEJIEHI0)
T/CyT (TOHH B CYTKH)

n/Ton (THEH B TOJ)

4/roz (4acoB B TON)

1/Tox (TOHH B TOX)

Tl'onoBas
MIPOU3BOIUTEIBLHOCTD/
MOIITHOCTh (CyMMapHasi)

T/4ac (TOHH B 4ac)

4/CyT (4acOB B CyTKH)
JI/HeNeNto (IHEH B HEJIEII0)
T/cyT (TOHH B CYTKH)

n/ron (IHEeH B rom)

4/roj (4acoB B TO)

T/roA (TOHH B TOX)

Temnepatypa npu
MTPOM3BOJICTBE/IKCILTYaTAUU

0

C6poc Boasl (1/9ac, M°/Tox)

OuucTKa BOIBI

[IpynbI-oTCTONHUKYN

Bacceitnbl aspanuun

Bropuynas ouncrka

TpernuHast ouncTKa

[Ipouas (yka3ath Kakasi HIMEHHO)

— e
— e

HapaboTka nnoB

T/roj (TOHHBI B T'OJT)

V nanenue nios

3axopoHenwue (T/Tom)

[Tpumenenue Ha momsx (T/Tox)

Ha mecte (1/rom)

Cxwuranue (T/Tox)

[Tpouee (yka3aTh Kakoe HIMEHHO) (T/T0)

Tun cuctemMsl KOHTPOJIA
3arpsizHeHus Bo3ayxa (K3B)

OnexkTpohuIbTp

Hukmon

PyxaBHbIN GUIBTP

Moxkperii ckpy60ep

Cyxoii ckpy00ep

Bnysanue usBectu

Bnysanne NaOH/menoun

BnyBaHue akTHBUPOBaHHOTO YTJIs/KOKCa
@unbTp ¢ aAKTUBUPOBAHHBIM YTJIEM
Karanutuueckuii HeTpaauzarop
WupynmpoBanHBIN/IPUHY IUTETHHBIH
JBIMOCOC

[Ipounii (yxazaTe Kakoi)
OTCyTCTBHE CUCTEMBI

Temneparypa Ha Bxoze B cucremy K3B (°C) [ ] Ha Brixoge u3 cucremsl K3B (°C) [
rasoB ]
IOHET gespany 2005
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[ToTok M>/4ac (CyXoii ra3)

HCXOJSIINX ra30B

HTorosas kiaaccupukanus U oueHKa (3armoaHsIeTCs JIUIOM, TTPOU3BOISIINM OICHKY

JTAHHBIX )
daxTop dmuccun (MKr TI/T)

Kaace Bo3ayx Bopa ITouBa IMpoaykT Ocratkn
I'onoBsie BuIOpOCHI (T TI/rom)

T'onoBas Bo3nyx Bopa IMouBa Mponyxkr OcraTku

NPOU3BOAUTEIHLHOCTH

(T/Tom)

Degpans 2005 a. TOHEII
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10 MPUJIOKEHHUE 3: IPEACTABJIEHUE PEECTPOB
10.1 IIpumepsl TadIHUI peecTpa

B Ta6mmme 90 nmpuBeneH NpuMep ¢ YHCICHHBIMU 3HAaYeHUAMH, BBeAeHHBIME B TucT EXCEL,
W JIaHHBIMHA O TOJIOBOM TOCTYIUICHHH, PACCUYMTAHHBIMH B CHCTEME JJICKTPOHHBIX TaOJMII.
Huxecneayromuii npumep B3AT u3 peectpa BeiOpocoB IlaparBas mo kareropuun 6 (SEAM
2003). Ilpu mpumeneHnn PykoBOJICTBa M yCTaHOBOYHBIX (DaKTOPOB AMHUCCHH HEOOXOIUMO
TOJIbKO BBECTU JAaHHbIE OTHOCUTEJIIBHO BHJAA JCITEIBHOCTH B CHHIOKO  KOJIOHKY
«IIpou3BOCTBO B TO/1», U FOJIOBBIE BEIOPOCHI OYAYyT pacCUMTaHbl aBTOMAaTHYECKH.

Tabmuma 90. [Tpumep Tabnuiel, cocTaBieHHOH ¢ moMorsio mporpammsl EXCEL, B koTopoii
MOKa3aHbl HAYaJIbHBIE U UTOTOBbIE JAHHBIE TIO BEIOPOCAM B BO3/YX, BOJY, IIOUYBY, a TAKKE
MOCTYIUICHHUIO B TPOAYKTHI M OCTaTKH 1 Kateropuu 6 (SEAM 2003)

Toxaxareropun
Tlotennmanbubie myTn BIGPocoB (Mkr T3/T) IpouseoacTso TooBBIe BLIOPOCHI
Kar Tlomx Knacce r r r
Bo3x Boma | ITousa | Ilpomyktsl | OctaTku T/rox T3/ron | T3/rox | TI/rox r T3/rox r T9/rox
6 HexoHTponpyembie OcraTkn
TPOLeCChl CARUTAHUS Bo3zayx Bonxa Tlousa ITpoayKThl
a Mozkapel/cikuranne
OHoMacchl 932748 22,413 0 8,504 0 0
1
JlecHsie moxxapbl 5 HO 4 HIT HO 259440 1,297 1,038
2
Jlyronact6uuisble noxapbt 5 HO 4 HIT HO 183233 0,916 0,733
CIKHTaHHUE ¢/X OCTAaTKOB B
3 noxe, 6e3 npe/uecTBYIONEro 0,5 10 0,000 0,000
BO3/ICHCTBHS 3arpA3HATEICH
HO HIT HO
CikuraHue ¢/X 0CTaTKOB B TOJE,
4 € TIPC/MICCTBYIOLIMM N 30 10 673308 20,199 6,733
BO3/ICHCTBHEM 3arpA3HUTENCH,
TJIOXHE YCIIOBHS TOPEHHS
HO HIT HO
b 48478 14,879 0 0 0 28,584
Ioxapbl, ropenne 0TX0/10B,
HA CBAJIKAX,
B NPOMBIILIEHHOCTH H
caydaiinble noxKapbi
1
IToskaphbl Ha CBAJIKaxX 1000 HO HIT HIT HO 1 0,001
2 Caysaiinbic noxaps! 5 400 400 400 | 2515 1,006 1,006
3/IaHUAX, HA NPEANPUATHAX HO HIT
3 Hekonrponupyemoe cropanne 600
OBITOBBIX OTXOI0B 300 HO HIT 600 45963 13,789 27,578
4
Cryuaiible noxkapbl Ha
TpaHCnopTe (Ha eANHHILY 18
TpaHCIOpTa) 94 HO HIT 18 887 0,083 0,016
OTKpBITOE CXKHraHHE
5 JIpEBECHHBI (CTPOMTENILCTBO/ 60 10 10 0,000 0,000
paspylieHHe 31aHuiT) HO HIT
6 HexoHTpoanpyembie
TIPOLECChI CKHTAHMS 37,291 0 8,504 0 28,584

Korna Bo Bce nieBsats padounx nuctoB EXCEL mo 9 kareropusiM ¢ ucuuciasieMbIMU
nokKaszareasiMy OyyT BHECEHBI MMEIOIINECS TaHHbIE 110 BUJAM JESTEeIbHOCTH, IPOrpaMma
MOCTPOUT CYMMapHYIO TaOJIHILy, MPEICTABISAIONIYIO BCE BEIOPOCHI 10 COBOKYITHOCTH 9
KaTeropuii u s Bcex cpell BhIOpocoB. B Tabnmie 91 nmpuBoauTcs nmpuMep Takoi Tadimie
st [Taparsast (SEAM 2003).

Tabmuma 91. [Mpumep nns HanmoHansHOTO peectpa BeiOpocor [IXJI/TIX]I®D (ITaparsaii,

SEAM 2003)
Kar Kareropun nctouHnKoB T'onoBeie BeIOpock! (T TO/ro)
Boxg | Ilous
Bosnyx a a Ipoaykrsl | OcraTku
BricokoTeMIiepaTypHOE C)KUTaHNE
OTXOJI0B 35 0 0 0 0,023
2 | IIpon3BOACTBO YEPHBIX M LIBETHBIX 1,52 | 0,03 0 0 0

IHoonpoepamma FOHEII no xumuueckum eeugecmeam
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METaJIJIOB
[Tpon3BoACTBO TEIIOBOM U
3 | 3JICKTPOSIHEPIrun 3,1 0 0 0 0,6
ITpon3BOACTBO MPOIYKTOB U3
4 | MMHEpPaJIbHOTO ChIPbS 1,07 0 0 0,06
5 | Tpanciopt 0,37 0 0 0
HekonTponupyemsbie mpoieccs
6 | CKUTaHUS 61,1 0 8,5 0 76,2
- | IIpOU3BOACTBO XUMUYECKHUX U 0 0 0 0.0002
MOTPEOUTETHCKUX TOBAPOB
Paznoe 0,03 0 0 0,221 0
VY nanenune/3axopoHeHue 0] 0,17 0 0 0
19 | Utoro: 70,7 0,2 8,5 0,22 76,3
OBII[MI UTOT: 156
Despans 2005 e. FOHEIT
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10.2 HanwmonaasHbie peectpbl [IX//IIXA®P, cocraBjieHHbIEe ¢
npuMeHeHuem PykoBoacrsa

C momeHTa BbIX0J1a TipoekTa PykoBojcTBa B stuBape 2001 roxa (Toolkit 2001), MmeTomonorus,
MpeIJIoKEHHass B HEM, IPUMEHsIach BO MHOTMX CTpaHax M OXHUAAETCS, 4YTO €lle MHOIHE
CTpaHbl €ii Bocronb3ytoTes. /i Toro, 4ToObl OTpa3uTh 3TH HOBBIE peecTpsl, [lonnporpamMma
OOH mno xuMu4eckuM BelIeCTBAM B HACTOSIIEE BpeMsl TOATOTABIMBACT ITyOIHMKALIUIO
HAIIMOHAJBHBIX PEeCTPOB 1O JUOKCMHAM U (QypaHaMm, Koropas OyIeT CIyXHTb
MonepHu3anmerr ordera 1999r «Peectpsl AMOKCMHOB ¥ (pypaHOB, HAIMOHAJBHBIE U
pernoHanbHbie dMuccun [TXJI/TIXID» (UNEP 1999). Huwke Mbl MEepeUnCIMIN TOJIBKO
HEKOTOpBbIE W3 HAIMOHAIBHBIX PEECTPOB BBIOPOCOB, KOTOpBIE OBLIM TOJATOTOBIICHBI C
MOMOIIBbI0 HacTosAllero PykoBojcTBa. B chmMcOK BKIIIOYEHBI KaK pa3BUBAIOIIMECS, TaK H
pasButhie cTpanbl. KpaTkuii ciucok Takux ctpaH npuBoautcs B Tabmnwuie 92.

Tabmuma 92. Peectprl Beiopocos [TXJI/TIX /1D, cocTaBieHHBIC ¢ TPUMEHECHUEM

PyxoBojcTBa
Crtpana Ccbliika Ha CIPABOYHBINA MaTepHaa
AprentuHa SAyDS 2004
ABcTpanus DEH 2004
Bbpyneit lapyccanam DEPR 2003; in UNEP 2003b
Kambomxa In: UNEP 2004a
Yunu In: UNEP/GTZ/CONAMA 2004
Ky06a CITMA-CIGEA 2004
DKBazop In: UNEP/GTZ/CONAMA 2004
DcToHUs Lassen et al. 2003

Hossle unensr EC

Quass et al. 2004

HNopnanus MoE Jordan 2003; in UNEP 2003b
JlatBust Lassen et al. 2003

JluBan MoE 2003; in UNEP 2003b

JlutBa Lassen et al. 2003

Maspukuit UNEP 2004b

[Taparsait SEAM 2003

OHMINIITHHEL ITDI 2003; in UNEP 2003b
[Tonpma Lassen et al. 2003
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pu Jlanka In: UNEP 2004a

Taunanpg PCD 2002; in UNEP/PCD/BMZ/BMU/UBA/GTZ (2002)
VYpyraaii DINAMA 2002

BreTnam NEA 2003; in UNEP 2003b

3ambus UNEP 2004b

Despans 2005 e. FOHEIT
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11. TEXHUYECKHUE NPUJIOXKEHUA

11.1 Tokcuveckne IkBUBaJIeHTHbIE (pakTOpbI (TID)

MHorue pernamMeHTHPYIOIIWE YUYPeXACHUsS s OLEHKA pUCKA CIOXHBIX CMecei
NXAJ/TIXAD pazpabotanu Tak Ha3biBaeMble TOKCHUYECKHME SKBUBAJICHTHBbIC (aKTOPHI
(TO®D). TOD ocHOBaHBI Ha BEIMYWHAX OCTPON TOKCUYHOCTH, MOTYUYCHHBIX B MCCIIEIOBAHMSIX
in vivo W in vitro. OTOT MOAXOJ OCHOBaH Ha TOM OYEBUIHOM (akTe, YTO ITH COCAMHCHUS
MMEIOT OOIIMI MEeXaHW3M JeWcTBHS Ha perentopbl. OMHaKo MeTox ¢ nmpuMeHeHueM TOD,
HMEET CBOM OIPaHMYEHHUs BCIEACTBHE JONYIICHUS psAAa YIPOILIEHWH. XOTs NMpUHUMAaeMast
Hay4yHas OCHOBa HE MOXKET pPaccMaTpHUBaThCS Kak Oe3yCJIOBHO IpaBWJIbHAsA, MOAXOA C
npuMeHenueM TO® pa3BUBaeTCs KaK MHCTPYMEHT MPAKTUUECKOIO UCIIOJIb30BaHUsI, KOTOPHIH
MO3BOJIAET TEPEBOANUTh KOJMYECTBEHHbIE AHAJUTHYECKUE JaHHbIE JUIS OTIENbHBIX
npencrasutened rpynmsl [IXJI/TIX® B equnsiii Tokcudeckuii skBuBayieHT (T3). TOD
0COOCHHO TIOJIE3HBI [JISl BBIPAXEHUS KyMYJSTUBHOW TOKCHUYHOCTH CJIOKHBIX CMecel
NXAJ/TIXAD B BUpe oaHOW eIWHCTBEHHOW BenwuuHbl TO. CieayeT oTMETUTh, 4yTo TOD
SIBJIAIOTCA TIPOMEXYTOYHBIMU BEITMYMHAMU W YIPABISIOUMM HWHCTPYMEHTOM TOJBKO IS
OLICHKH TOpsAaKka BenuurH. OHU OTpa)kalOT COBPEMEHHBIA YPOBEHb 3HAHWH, U MX CIEIYET
MepecMaTpuBaTh 10 Mepe MOCTYIIJICHHsI HOBBIX JaHHBIX.

B mnacrosmee Bpems mnpuMmeHsioT 1Be cxembl. [lo Oomee crapoit cxeme, TO®D
yctanaBimBatorcs Paboueirt rpymmoit HATO/CCMS 1o JHOKCMHAM W POJCTBEHHBIM HM
COCIUHEHUSIM B BUAEC MEXIyHApOIHBIX TOKCHYECKHX 3KBUBaJICHTHBIX (akrtopoB (M-TOD)
(NATO/CCMS, 1998; Kutz u np., 1990). bonee HOBast cxema pa3paborana Pabodeit rpymnmoit
BO3/MIIBXB, xotopas, mnepecmorpeB M-TO®, mpemioxuia HOByr cxemy. /[lBe
YIOMSIHYThIE CXeMBbl mpencTtaBieHsl B Tabmune 93. 3nechk npencrasieHs! Toabko TOD s
OIICHKHM pPHCKa JJIsl 4YellOBEKa M MIIEKONHUTAIOINX, B TO Bpems kak rpymnma BO3/MIIBXB
Takke Bbaenwia TO® U1 HEOPTO M MOHOOPTO 3aMEIEHHBIX IOJUXJIOPUPOBAHHBIX
oudennno (I1Xb) u ycranoBuna otaensabie TO®D s pei6 u ntui (van Leeuwen u Younes,
1998).

Tabmuma 93: Tokcuueckue sxkBuBasieHTHBIE (akTopsl (TOD) - cpaBHEHUE IByX Hauboee
94acTO UCTIOJIb3YEeMBIX CXEM

Haszpanue M-TO® BO3-TO®
2,3,7,8- Cl, A1 1 1
1,2,3,7,8-Cls A1 0,5 1
1,2,3,4,7,8-Cls /1 0,1 0,1
1,2,3,7,8,9-Clg 110 0,1 0,1
1,2,3,6,7,8-Cls /] 0,1 0,1
1,2,3,4,6,7,8-Cl; A1 0,01 0,01
ClsiJ1 0,001 0,0001
2,3,7,8-Cl,J1d 0,1 0,1
1,2,3,7,8-Cls 1D 0,05 0,05
2,3,4,7,8-Cls1® 0,5 0,5
1,2,3,4,7,8-Cls 1D 0,1 0,1
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1,2,3,7,8,9-CloJI® 0,1 0,1
1,2,3,6,7,8-ClJID 0,1 0,1
2,3,4,6,7,8-ClJI® 0,1 0,1
1,2,3,4,6,7,8-Cl,1d 0,01 0,01
1,2,3,4,7,8,9-CL,1d 0,01 0,01
Cls 1D 0,001 0,0001

I Bcex coemuHEHME, He SBIAommXcsa 2,3,7,8-3aMemeHHbIMH, BeauduHbl TO®d He

YCTAHOBJICHBI.

Uucna B Tabmure 93, BblAcNeHHBIC XUPHBIM MIPUQPTOM, MPEICTABISIIOT BeTU4YUHBI TOD,

KOTOphIe ObLIM nepecMoTpenbl BO3 u koTopbie mosToMy oTinuyaroTcs ot M-TOD.

Despans 2005 e.
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11.2 Exuauubl u3mepeHusi aTMocGepHbIX IMUCCHTT

HpI/I OpCeaOoCTaBJICHUN OAHHBIX JJIA KOHHeHTpaHI/Iﬁ B BO3AYyXC CICAyCT € BHHUMAHUCM
OTHOCUTBCA K CIUHHUIaM H3MCPCHUA, B KOTOPBIX OHHU JIIPUBOIATCH. HpI/IMeHﬂIOTCSI
CJICAYIOIHNC OIIPCACIICHUA:

Rm’ B Kanane

Sm’® B CIIIA

Ky6nueckuii metp. Enununa odbsema cucrembl CH, MOXET IpPUMEHSITHCS
JUIs BbIpakeHHs oObema JH000ro BelecTBAa, >KUIKOTO, TBEPAOTO WU
razoo0pa3Horo.

Hopmanenbiit kyOmueckuit mMetp. OTHocuTCcs K 00BeMy J00OOTO rasa,
B3sToro npu Temneparype 0°C u nasnenun 1 arm (101,325 kIla)

B eBpomneiickux crpaHax W JUIsl AIMHCCHN, 00pa3yloNIMXCsl B pPE3yJbTaTe
BBICOKOTEMIIEPATYPHOTO CXKUTAHUSI OTXOAOB (a Takke MOIyTHOTO
CKHTAaHHS OTX010B), HM® ompemensieTcs i CIHEAYIOMMX YCIOBHIA:
101,325 klla (=latm), 273,15 K, cyxoit ra3 u 11% xucnopona. [dns
OMHCCUI CKUTAIOMIMX TPEANPHUATHI JIPYrHX THIIOB HET TpeOOBaHHS
npuseneHus kK 11% kuciopona.

Otanounsiii (reference) xybuueckuii merp. Jns 3TasioHa MCHOIB3YIOTCS
yenosusi: 25°C, 1 arm., cyxoe coctosiaue. Tpebyercss 4eTko yKasarh
HEOOXOIMMOCTh KOPPEKTUPOBKH C YYETOM Ha KHUCJIOPOJ, XOTS MHOT/AA 3TO
He nenaercs. Mcmonb3yrommiics B Kanane cranmapT mpenycMaTpuBaeT
nomnpasky Ha 11% kucaopos 11s nedei u KOTIOB LEeJTI0I03HO-0yMaskHBIX
NpeNnpusITuid, paboTaroIMX Ha OCTaTKaxX IMPOCOJICHHOW ApeBecuHBL. B
JOpyTUX OTpAcisiX, HaIpUMep, U arjJoMepariy, ObI0 IPUHATO peIIeHue
HE NMPUMEHSATDH MONPABKY Ha KHUCIOPO/.

Cyxo# crangapTHbiii KyOndeckuii Metp (dry standard cubic meter - dscm)
npu gaBienud 1 at™ u temneparype 20 rpagycos Lenscus (68 rpagycos
Oapenreiita). KoHmeHTpanus 3arps3HuTeNeld  JUIs  KOPPEKTHPOBKHU
HNPUBOJIUTCS K CTAHIAPTHOMY MPOLEHTY KUCIOpOJa WIN YIJIEKUCIIOro rasa
B BBIXOISIIIUX I'a3ax, 00bIHO 7% Kkucnopona u 12% yriekucioro rasa.
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11.3 Tensiora cropanusi TOIUIMBA - 1JI1 OCHOBHOM KaTeropuu 3

B ocHOBHOW KaTeropmm HCTOYHHUKOB 3 0a30BBIM TIOKa3aTedeM Ui IPeICTaBICHUS
YCTaHOBOYHBIX (PaKTOPOB IMHCCHH CITY)KUT BBIXOJHAS MOIIHOCTH. [ToaTOMy B PykoBoactee
3HaueHus: cooTHocsAT ¢ TJx (TepamkoynsimMu), a He ¢ Maccod Ha | TOHHY 3arpy>kaeMoro
MaTepuana. B ciydasx, korna uMeroTcs: JaHHbIE TOJBKO 0 MOTpedIsieMol Macce, C TIOMOIIIBIO
HUKeCIeAYOUX TaOIUI] MOXKHO COOTHECTH Maccy (B KT') U BBIXOJHYIO MOITHOCTh (M/[x).

Tabnuna 94: Tennora cropaHust yriis

Tun yras

Temsiora cropanus

Amntpauur, ['epmanus

27-35 M]JIx/xr B
3aBUCHMOCTH OT IIaXThI

butymuno3usiit yrons, @pannus

32-34 MJLK/kr

butymuno3Hslii yroas, CLIA

31-32 MJx/kr

Amnrpanut, Poccust

30 MJIx/kr
([Jonenxwuii 6acceitH)

butymuno3sbIl yroas, ['epmanus

29-32 MJIx/kr

butymuno38bIH yTOns, KuTai

25-27 M]JIx/xr

butymunozusiit yromns, [loasmra

20,5-30,5 MJIx/kr

[TomyOuTyMUHO3HBINA yrois, Mcnanus

16-17 M]JIx/xr

[TomyOGuTyMHHO3HBIH yromib, XopBaTus

13-15 MIx/kr

[Tony6utymuno3Hsli yrons, Typrus

12-14 M /Ix/xr

Jluraut/Gypsiit yrons, LlenTpanbHas
I'epmanns

10-12 MIx/kr

Jluraut/Oypeiit yrons, Yenickas 9-11 MJIx/kr
Pecnybnvika

Jluraut/Oypeiii yrois, 3anaanas ['epmanus 8-10 M/JIx/xr
JIurHuT/OYypHIN yroib, ABCTpanus 8-9 MJIx/kr
JlurauT/Oypeiii yroms, Boctounas 7-9 M]JTx/xr
I'epmanns

Jluraut/Gypsiit yrous, ['perus 4-6 MIx/xr

Tabmuna 95: Termiora cropaHus Kokca

Tun kokca

Temaora cropanus

Koxkc, Uenickas PecryOnmka

31-32 MIx/xr

AHTpanuTHbIN KOKC, ['epManus

28-30 M/LxK/kr

JIurauTHBINA KOKC, ['epmanus

27-28 M]JIx/kr

Koke, I'epmanus

23-25 MJIx/xr
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Tabnuna 96: Temnora cropanust HepTENPOAYKTOB

Tun HeprenpoagykTos

Temnora cropanus

bensun

44-47 M]J1x/xr

Jlerkoe au3enbHOE TOHJ'II/IBO/JII/I?)CJ'ILHOC
TOIIJIMBO

43-46 M JIx/xr

Tsoxenoe He(TIHOE TOTUTUBO (Ma3yT)

40-43 M]Tx/xr

BbypoyronbHas cmona

38-40 M JIx/xr

AHTpauuToBasi cMoja

37-39 MIx/kr

MeTumnoBslii ciupT

20-23 MIx/kr

[Noprounii cnanen (13 ScTOHUN)

8-10 MJIx/kr

Tabmuma 97: TemoTa cropaHus rasa

Tun raza

Tensiora cropanus

MeTtan

50-55 MJIx/xr

[puponueiii  ra3,  CeBepHoe  Mope,
Benukobpuranus

48-53 MIx/xr

[Ipupoausrii raz, CeBepHoe mope, ['epmanus

47-52 MJLx/xr

[Iponan

46-50 M JIx/xr

[Ipuponnsrii ra3, kitacc H

44-49 M]x/xr

[Ipupoansrii ras, kmacc L

40-45 MJTx/xr

[Tpupoansrii ra3, Hunepnaanast

38-44 Mx/kr

MeTtaHon

20-23 MIx/kr

MoHokcup yriaepoaa

10-11 MIx/kr

I[.]'IH HCpBI/I‘{HOﬁ OLCHKH CJIEAYCT MPUMCHATH CIICAYIONIUC CPEAHUC

BCJIMYMUHBI:

[Ipupoansrii ra3

48 M /Ix/xr

CxwkeHHbli  HedTsHOW ra3  (cpeaHss
TEII0Ta CrOpaHusl)

46 M [Ix/xr
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Tabnuna 98: Temnora cropanus ApeBeCUHBI

Bua apesecunsl

Temaora Cropanus

JIncTBeHHMIIA, BO3AYIIHO-CyXast

14-17 M[Ix/xr

Tonosp, BO3AyIIHO-CYyX0il

15-16 MIx/xr

byk, Bo3aymHo-cyxon

13-15 MIx/kr

byxk, 3enensiit

12-13 MJIx/xr

Kopa 6epe3ssr

11-13 MIx/kr

Kopa JIMCTBCHHUIIbI

10-12 MJIx/xr

Tabmuua 99: Temnora cropanust OMOTOIINBA

Tun ouoroniuBa

Tenora cropanus

Ckopiyna kokoca

17-19 M/Ix/xr

Ckopiymna MUHIAISA

17-19 MJIx/xr

I'panynsl Topda

15-18 M/Ix/xr

Topd, ['epmanus

15-17 MIx/kr

ConomMa (meHuIs!)

15-17 MIx/kr

BookHo kokoca

14-16 MTx/xr

PucoBas menyxa

14-15 MJIx/xr

Ocratku pu 00KapuBaHUU Koe 9-11 M]JIx/kr
Topd, OunnstHIUS 9-11 MIx/kr
Baracca 8-10 MJIx/xr
Topd, Ucnanus 1-3 M/Ix/xr

VcTanoBieHbI CJICAYIOIHNE COOTHOMICHMA MEXAY €AMHHUIIAMU SOHEPTHUU U €ANHULIAMU

MOIITHOCTH:
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Tabnuna 100: HekoTopbie COOTHOIIEHUSI MEXTY €IUHUIIAMH SHEPTHUHU U €AUHULIAMU

MOIITHOCTH
JHeprus CooTBeTcTBYET
Bart yac (Wh) 1 3600 Jlxoyis (J)

1 3,6 Kunomxoyns (kJ)

1 0,0036 Meramxoyib (MJ)
Kunosart yac (kWh) 1 3600000 Hoxoyns (J)

1 3600 Kunomxoyns (kJ)

1 3,6 Meramxoyns (MJ)

1 3,6:10°  Tepamxoyis (TJ)
l'uraBat yac (GWh) 1 3,6 Tepamxoyns (TJ)
Tepamxoyans (TJ) 1 277777,7778 Kunosatt yac (kWh)
MouHocTh
Batt (W) 1 1 Jxoyinb B cex. (J/s)

1 60 Jxoynb B MuH.(J/min)

1 3600 Jlxoynb B wac (J/h)
Merasart (MW) 1 1000000 Jxoyib B cek. (J/s)

Tabmuua 101: W36panabie K03hGUIMEeHTs TpeoOdpa3oBaHus U SHEPTETUIECKUE SKBHUBAJICHTHI
ISl Kateropuu 3

WEC* CtanaapTHble JHepreTu4eckmne
e IMHUIbI

paBHO

1 ToHHa yCIOBHOrO TOIUIMBA B NIEpecyETe Ha

42 GJ (an3mas

HeTh (toe) ** TETUTOTBOPHAS
CIIOCOOHOCTH)

1 TOHHa yCJIOBHOTO TOIUIMBA B IIEPECUETE HA YTOJb 29,3 GJ (au3mas

(tce) TETUIOTBOPHAS
CIIOCOOHOCTBD)

IIpeacraBuTesbHbIE cpenHUE KOIPPUIIUEHTHI
npeodpa3oBaHus

1 ToHHA ra3zokoHAEHCATA

45 GJ (am3mas

TETUTOTBOPHAS
CIIOCOOHOCTD )

1000 cTanmapTHBIX KyOMYECKUX METPOB 36 GJ (am3mas

IPUPOAHOTO ras3a TEIIOTBOPHAs
CITOCOOHOCTD)

1 Tonna Topga 0,2275 toe

1 TOHHA TOTUIMBHON JPEBECUHBI 0,3215 toe

1 kWh (nepBuuHBIi HEPreTHYECKUN YIKBUBAJICHT) 9,36 MJ

DJIeKTPpUYeCTBO
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1 kWh BrIpaboTaHHOH 37IEKTPOIHEPTUN

3,6 MJ

*  BceMHUpHBIN SHEPreTUYECKHU COBET

** TOHHA yCJIOBHOTO TOIUTMBA B MepecuETe Ha HEPTh, B HACTOSIIIEE BPEMS IIPHUMEHsIeMast
MesxayHapoJHBIM SHEPreTHIeCKUM areHTcTBoM U CratuctudeckuM yrpasieruem CIIA,
onpeaensiercs B 107 kunokanopuil o HU3LIEH TEIUIOTBOPHON CIOCOOHOCTH (3KBUBAJICHT

41.868 GI)
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11.4 IlepeBoanbie K03GGPUUMEHTHI 1Sl )KUAKOT0 U ra3000pa3HOro TOIUIUBA
JJIs1 OCHOBHBIX KaTeropuii 3 u 5

OueHb YacTO BENIMYHMHBI pacxojia OeH3WHA U JU3EIBHOTO TOILTMBA HA TPAHCIIOPTE MITH CHIPOH
He(TH B HEpPreTHKe MPUBOAATCS B JUTpax (J1). JlaHHBIE pacxoaa razoo0pa3zHOro TOIUIUBA,
HATIPUMEP, IPHPOIHOTO Ta3a, MOTYT ObITh NMPEICTABICHb B KyOHueckux merpax (M°). Jlms
3a7a4 PykoBoJICTBa 3TH 00BEMBI 10JIKHBI OBITh TIEpEBEICHbI B TOHHBI HJIU TEIUIOTY CTOPaHMS;
COOTBETCTBYIOIIIME BEIWYHMHBI TmpenactaBieHsl B Pasmene 11.2. UtoObl  oOserdutsh
nojb3oBaHue PyKoBOJCTBOM, B pasliesie TakKe MPUBEAEHbI CPEAHHE BEIUYMHBI TETJIOTHI
cropanus. Jlns ueneit PykoBoncrtsa:

o 1 n Gensuna umeer maccy okojo 0,74 kr; ciemoBaTenbHO, IS TMEPEeBOJa JINTPOB
OcH3MHA B TOHHBI CJIEAyeT UCTIONb30BaTh kodhdunuent 0,00074;

. 1 1 (HOpMaJIbHOTO) MU3EIFHOTO TOIUIMBA (IJI1 aBTOMOOMIICH, TPY30BHKOB H JIp.) H/HIIH
JIETKOT'0 JAU3EJIbHOTO TOIUIMBA (BKJIHOYAsl TOIJIMBO JI OTOIUIEHHUS) HMEET Maccy OKOJIO
0,85 kr; ciegoBaTeNnbHO, A IEPEBOJIA JIUTPOB AU3EIBHOTO W/WIIK JIETKOTO TU3EIBHOTO
TOIUTMBA B TOHHBI CJICIyeT UCONIb30BaTh Koaddumpent 0,00085;

. 1 1 Tspkenoro tormmBa (MaszyTa) mMmeeT maccy okoio 0,970 kr; ciemoBaTenbHO, IS
MEepPEeBoJia JIMTPOB TSHKEJIOTO TOTUIMBA B TOHHBI CIEAYET HCIOJB30BaTh KOI(PQPUIIUCHT
0,00097;

) M MpUpoHOTo raza mMeer maccy ot 0,77 go 0,85 kr; cpeagnee cocrasuser 0,8 kr;

CJIeZIOBATEIbHO, AJIs IepeBoia KyOU4eCKUX METPOB IIPUPOJHOIO I'a3a B TOHHBI CIEAYET
ucnonb3oBath kodpduuuent 0,0008; g nepeBoga JUTPOB MPUPOJHOIO ra3za B TOHHbI
cienyet ucnoib3oBaTh kodddumuent 0,0000008;

. 1 M’ CXKIDKEHHOro HeTSHOTO ra3a (CMech MpOIaHa i OyTaHa) HMEET MAcCy OKOJIO 2 KT
CIIeIOBATENBHO, Ul MEepeBOAa KyOWYECKHMX METPOB CHKMKEHHOTO HE(TSHOro rasza B
TOHHBI CJIe/TyeT UCNob30BaTh Kodpduuuent 0,002, a TMTPOB CKIKEHHOTO HEPTIHOTO
raza B TOHHBI - K03 Pumment 0,000002.
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11.5 IlocnenoBaTeIbHOCTH OTOCJIMBAHMS - VI OCHOBHOM KaTeropuu 7

Koasl u xumudeckue (HopMyNbl IS CTaauil oTOeNMBaHMs pPa3pabOTaHbl, KaKk MOKAa3aHO B
Taommuue 102.

Tabnuna 102: CUMBOIIBI, HCTIONB3YIOMIUECS ISl CTa Ui OTOSTUBAHUS

(OtbenuBaromuii) peareHt Xumuueckas ByxBeHHBII KO
dopmyma

IMuppoxcun HaTpus NaOH E

Cragust 5KCTpakUuy C MPUMEHEHUEM THIPOKCH A Eo, Ep

HATpHUA C TOCTEAYIOUINM 100aBIeHIEM w E/O, E/P

ra3000pa3HOro KUCI0pO/ia WK HePeKHCH
BOJIOPO/Ia B KAYECTBE yCHIINTENS (YCUIUTEINCH)

DJeMeHTapHBIA XJIOp Ch, C
Jnokcun xmopa ClO, D
[lM'umoxnoput HCI10, NaOCl, H
Ca(OCl),

Kucnopon (0)} O
ITepexuch Bogopoaa H,0, P
Juokeun cepel SO, S
CepHas kuciora H,SO4 A
OTUJIeHINAaMUHTETPayKCYCHas KUCI0Ta EDTA Q
(kucnoTHas cragusi A7 yOaJeHUsl METalJIOB)

Cranus npoMbIBKU W
O30H O3 Z

B EBpomne nocienoBaTeIbHOCTb OTOCIMBAHUS B CYJIb(GHUTHOM ITPOIECCE CIIETYIONIas:
EOP-Q-EP-EP (HC) EOP-EP(HC) EOP-Q-EP-EP

Oobmenpunsaras B CIIIA mocnenoBarenbHOCTh 0TOenMBanHus B KpadT-nporecce B 1991 roay
(=ctapas TexHonorus) Oblla OCHOBaHA Ha BJIEMEHTAapHOM xJiope u Obuia cienyromieir (EPA
1995):

C-E-D-E-D C-E-H-D-E-D

C-E-H-E-D C-E-H, C-E-H-P
OtGenuBanue 6€3 IEMEHTAPHOrO XJopa Ul MSTKOM M TBEpIOH APEBECHHBI Pa3IHMyacTcs.
OOBIYHO 111 AOCTHXKEHUsI ONpEIESICHHOM cTerneHu Oeau3Hbl TBephas ApeBecuHa Tpelyer
IIPUMEHEHUSI MEHBLIET0 KOJINYECTBA XUMUYECKUX BEILLECTB, YEM MSTKas, U 3TO, KaK IIPABUIIO,
O3HaYyaeT, YTO KOJMYECTBO CTaAui OTOenuBaHMs A Hee MeHble. [IpuMepaMu mpocThix

nocjenoBaTeNbHOCTe oTOenuBanus 0e3 »nemeHtapHoro xiopa ssisitores (DZ)(EOP)D,
(DQ)(PO), D(EOP)D(PO), koTOopble MOTYT NIPUMEHSTHCS KaK sl TBEPAOH, TaK U IJIs1 MSTKOU
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JAPEBECHUHEBI B 3aBUCUMOCTHU OT JKeJlaeMOU OENU3HEI.

B Hacrosimee Bpemsi Bce Oosiee W Oojiee MpUMEHsIETCS JEMUTHUGUKAIUS KHCIOPOJIOM C
MOCIEAYIOMUM OTOCIMBaHNEM, TaKUM Kak (Ha MPEANPUATHSAX, BEIyIIUX OTOeNuBaHUEe 0e3
MIPUMEHEHHUS SJIEMEHTapHOTO XJI0pa):

D-E-D-E-D D-EOP-D-E-D
D-E-D-D QP-DQ-PO

B 3aBucumoct 0T TpeOoBaHMII pBIHKA HEKOTOpbIE NPEANpHITHS, padoTamoume ¢
orOenuBaHueM 0e3 FJIEMEHTApHOTO XJIOpa, MMEIOT BO3MOXKHOCTh HMPOM3BOJHUTH LEIUTIOIO3Y
TIOJTHOCTBIO OECXJIOPHBIM METOIOM. DTH MPEANPUATHS pa3paboTail TaKue TEXHOJIOTUH KaK:

Q-E/P-E-P OP-ZQ-PO
Q-Z-P-E-P OP-Q-PO
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