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The English Terms

Fossil Fuel Cleaner

Crude Oil

Oil Refineries

Gasoline

Unleaded Gasoline

Leaded Gasoline

Diesel

Fuel Qil

Fuel Specifications
Oxygenates

Tetra - ethyl Lead

Methyl Tertiary Butyl Ether (MTBE)
Vapor Pressure

Polyaromatics

Total Aromatics

Olefins

Sulfur Oxydes (Sox)

Nitrogen Oxides (NOXx)
Particulate Matters (PM)
Smoke

Smoke Opacity

Benzene - C6H6

Carbon Residue
Hydrogenation
Hydro-Desulphurization (HD)
Hydrocracking

Isomerization

Alkylation

Reformation

Viscreaking

Steam Reforming

Fluid Catalytic Cracking (FCC)
Catalytic Converter

Octane Number

Motor Octane Number (MON)
Research Octane Number (RON)
Cetane Number

Pour Point

Flash Point

Worldwide Fuel Charter

International Fuel Quality Center (IFQC)
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The English Terms

Worldwide Fuel Charter Gasoline Specifications

Worldwide Fuel Charter Diesel Specifications

American Automobile Manufactures Association

(AAMA)
Association des Constructeurs Européens
d Automobiles (ACEA)

Japanese Automobile Manufactures Association

(JAMA)

European Environment Bureau
Environmental Protection Agency (EPA)
World Heath Organization (WHO)
Asian Clean Fuel Association (ACFA)
Clean Air Act (CAA)

European Program on Emissions, Fuels and Engine

Technologies (EPEFE)

Clean Development Mechanism (CDM)
Global Environment Facility (GEF)
American Petroleum Institute (API)
Part Per Million (ppm)

Ton of oil equivalent (t.0.e.)

Gas To Liquid (GTL)

Bio Catalysts

Ultra Low Sulfur Fuels
Atomization

Liquefied Petroleum Gases LPG)
Light Diesel Vehicles (LDV)
Heavy Diesel Vehicles (HDV)
Bi-fuel Engine

Duel-fuel Engine

Self Ignition Engine

Spark Ignition Engine

Vehicle Emission Test (VET)
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Walsh, M.P. Beyond Lead: The Sulfur Challenge. Paper presented at seminar on Clean Fuels and Vehicles in Western Asia and
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Lesemann, M. & Schult, C., “Non-Capital Intensive Developments Reduce FCC Sulfur Content”, Hydrocarbon Processing ;)

magazine, February 2003, VVol.82, No.2. pp. 69-76.
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This study is published in two parts, namely: “Part I: Energy efficiency in selected energy-intensive
industries”; and “Part Il: Applications of cleaner fossil fuels” (both in Arabic). This is a summary of the
second part; and while it endeavours to highlight the salient issues covered in this report, a fuller description
is available in Arabic in the main body of this study.

Within the overall objective of encouraging the production and use of cleaner fossil fuels, this study
was prepared in line with recommendations emanating from a number of international and intergovernmental
meetings, including as follows: (a) the outcomes of the World Summit on Sustainable Development
(WSSD), particularly the Johannesburg Plan Of Implementation (JPOI); (b) the guidelines of the ninth
session of the Committee on Sustainable Development (CSD-9); and (c) the recommendations of the fourth
session of the Committee on Energy of the Economic and Social Commission for Western Asia (ESCWA).

Globally, the energy sector plays an important and effective role in achieving economic and social
development. However, the environmental impacts of energy uses are among the main challenges facing
sustainable development. Principally, these environmental challenges call for the wide-scale adoption of
cleaner fuels and upgrading relevant technologies and equipments, including vehicles and boilers, in order to
increase efficiencies and reduce pollution. Many countries have taken measures over the past three decades
aimed at controlling emissions from energy uses in various sectors, particularly transport, by improving fuel
quality and by using less polluting alternative fuels. Within that context, there has been a significant shift
towards unleaded gasoline and sulphur reduction in both gasoline and diesel.

By sharp contrast to other sectors, the transport sector has the most adverse environmental impact on
the public health of the region. This can be attributed to the emissions from gasoline and diesel, which are
the prominent fuels used in that sector. Consequently, the main themes of this report focus on the following:

(@) Current specifications, with comparisons to international norms, of gasoline, diesel and fuel oil in
ESCWA member countries, which can be classified into three groups as follows: (i) countries of the Gulf
region, where considerable efforts have been made to improve fuel quality in order to match international
norms; (ii) Egypt, Jordan and the Syrian Arab Republic, which are moving towards cleaner fossil fuels; and
(iii) Irag and Yemen where, despite an expressed interest in upgrading fuel quality in those countries, no
obvious plans have been adopted;*

(b) Measures adopted for improving the quality of fossil fuels and for reducing emissions,
particularly lead elimination from gasoline and sulphur reduction in gasoline and diesel. Assuming an
average lead elimination cost of $0.02 per liter,” the total elimination cost in ESCWA member countries that
still use unleaded gasoline is estimated at $197 million and the pay back period is under one year. In terms of
sulphur reduction by hydrogenation in diesel, the respective costs for the ESCWA region amount to some
$83.5 million for sulphur reduction to 3,000 parts per million (ppm), $151 million for 1,000 ppm, $175
million for 500 ppm, and $475 million for 50 ppm.? Similarly, the cost of sulphur reduction from 350 ppm to
30 ppm in gasoline is estimated at $226.7 million;

(c) Expected economic benefits of using cleaner fossil fuels in ESCWA member countries, paying
more attention to gasoline and diesel used in the transport sector. From an economic perspective, improving

! Lebanon and Palestine have no operational refineries and import fuel from other countries. Within the context of the
former, Lebanon has recently adopted measures to ban the use of leaded fuel.

2 The cost of lead elimination differs according to refining technologies. For example, if the concentration of lead is 0.4
grammes per litre (g/1), the elimination is estimated at $0.025 per litre for simple refineries, and $0.0105 per litre for complex
refineries.

® The cost of sulphur reduction by hydrogenation in diesel varies according to the resulting levels of sulphur, ranging from
$0.003-$0.0075 per litre for 3,000 ppm, to $0.026-$0.028 per litre for 10 ppm.



-75-

fuel quality leads to fuel savings and to reductions in maintenance costs of vehicles, which are estimated as
follows for the region: (i) fuel savings in the transport sector by a factor of some 2.3 million tons per year,
which is equivalent to 6.7 per cent of total gasoline consumption in transport; (ii) fuel savings in diesel
amounting to approximately 2.4 million tons per year, which is equivalent to 14.4 per cent of total diesel
consumption in transport; (iii) total savings in gasoline and diesel of approximately 9.2 per cent; (iv) net
savings estimated at $207 million per year accrued in vehicle maintenance costs by using unleaded gasoline
in Egypt, Irag, Syrian Arab Republic and Yemen; (v) a drop of the engine corrosion rate by a factor of 10-20
per cent by reducing sulphur levels from 2,500 ppm to 500 ppm; and (vi) decrease in economic and social
burdens arising from improved fuel quality, which represents the most significant indirect benefit.*

(d) Projected environmental benefits of using cleaner fossil fuels in ESCWA member countries,
which reduce emissions directly by improving fuel specifications and fuel savings, and indirectly by
enhancing catalytic converter efficiency. These benefits can be summarized as follows: (i) in the area of
gasoline used in the transport sector, the reduction in carbon dioxide (CO,), nitrogen oxides (NOy), carbon
monoxide (CO), particulate matters (PMs) and hydrocarbon (HC) emissions are estimated at 6.8 per cent,
17.2 per cent, 39.2 per cent, 35 per cent, and 22.7 per cent, respectively; (ii) in diesel, the reduction of CO,,
NO,, CO, PM, HC, and volatile organic compounds (VOCSs) can reach 14.7 per cent, 16 per cent, 54 per
cent, 42.3 per cent, 56.5 per cent and 38.7 per cent, respectively; and (iii) the use of natural gas in transport,
as an innately cleaner fossil fuel than gasoline and diesel, can reduce the emissions of CO,, NOy, CO, VOCs
by 20.1 per cent, 72.4 per cent, 96.8 per cent and 78.8 per cent, respectively:®

(e) Barriers facing the production and use of cleaner fossil fuels in ESCWA member countries, which
are outlined as follows: (i) investments required for implementing cleaner fuel projects; (ii) difficulties with
regard to implementing modifications and to introducing modern technologies in existing oil refineries; (iii)
lack of adequate regulations and legislations, and difficulties in enforcing such regulations; (iv)
incompatibility of institutional frameworks; (v) lack of local technologies and experiences related to cleaner
fossil fuels; (vi) weak coordination between concerned parties, including, among others, fuel producers and
distributors, and vehicle manufacturers and users; (vii) unsuitability of existing vehicles with regard to
cleaner fuels; (viii) absence of awareness programmes related to cleaner fuels, particularly in terms of their
importance in environmental protection; and (ix) insufficient information and data relevant to cleaner fuels
and their technologies.

There is, therefore, a strong need to revise and modify the fuel specifications in the ESCWA region in
order to match international norms, while taking into consideration the harmonization, unification and
integration of specifications issued within member countries. Specifically, modifications are needed for the
following:

(a) Gasoline: Vapour pressure needs to be set at 7.1 pounds per square inch (psi), aromatics at 25 per
cent volume, benzene (C6H6) at 1 per cent volume, olefins at 4.3 per cent volume, sulphur at 40 ppm,
distillation temperature (T90) at 158 degrees Celsius (°C), and lead and metals at zero (0);

(b) Diesel: The cetane number needs to be set at higher than 51, sulphur at 500-50 ppm, aromatics at
10 per cent volume, nitrogen at 10-20 ppm, specific gravity at 0.840, and distillation temperature (T95) at
360°C;

* For example, lead emission causes many diseases, particularly among children, which can sometimes result in death.
According to the World Bank, while lead elimination in the United States of America would cost an estimated $1 billion, it would
result in savings of approximately $16 billion in the fields of public health and environmental protection. Similarly, while the cost of
sulphur reduction to 5 ppm level in diesel is estimated at $4 billion in the United States, the economic and environmental benefits are
projected to rise to some $70 billion.

® The case of Egypt indicates that using natural gas in diesel vehicles reduces maintenance by 35 per cent. Moreover,
savings in fuel cost owing to conversion from diesel and fuel oil to natural gas in the industrial sector are estimated at 71.6 per cent
and 5.1 per cent, respectively; the pay back periods are 0.31 and 3.19 years, respectively; and the revenue per one ton of CO, reduced
amounts to approximately $103 and $14, respectively.
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(c) Fuel oil: Sulphur levels need to be set at 0.2 per cent, 2 per cent and 4.5 per cent for civilian,
industrial and maritime uses, respectively; and there is a need to reduce the contents of nitrogen, metal,
asphaltenes, aromatics and total aromatics, and viscosity and pour point.

Moreover, laws and regulations that incorporate penalties and incentives could be effective tools in
promoting and supporting the production and use of cleaner fuels. While several member countries have
such regulations related to fuel specifications and emissions, it is recommended to revise, modify and
activate these regulations, while taking into consideration national circumstances and priorities, in addition to
financial requirements and social impacts.

Within that context, options for improving fuel quality within member countries must be evaluated
and ranked according to an integrated economic, environmental, technical and social vision. Some general
guidelines in that regard include the following: (a) the elimination of lead from gasoline needs to become a
high priority for those countries that have not implemented the process, in addition to setting benzene and
total aromatics to acceptable levels; (b) whenever natural gas is available, it is favourable to shift from liquid
fuel to natural gas; (c) efforts must be made to lower sulphur levels in diesel gradually to match international
norms, particularly where such levels are significantly high; (d) new constructions or major renovations of
existing oil refineries need to be designed such that they are able to deliver transport fuels with ultra-low
sulphur content;® and (e) steps must be taken to prevent the adulteration of fuel and the smuggling of low-
quality fuels from abroad, with provisions to hold fuel marketers legally responsible for the quality of fuels
sold.

Additionally, fuels and vehicles need to be treated as an integrated system such that cleaner fuels
equate with cleaner vehicle emissions. Within that context, the standards of fuel specifications and vehicle
emissions need to be compatible; and vehicle inspection, tuning and maintenance programmes must be
implemented in parallel with upgrading fuel specifications.

Furthermore, coordination and integration is needed at various levels, including the following:
(a) among oil refineries and with petrochemical industries in order to treat such heavy products as fuel oil
and asphalt, and to convert them into less polluted light products, including naphtha, gasoline and diesel;
(b) among all stakeholders to support and encourage the local manufacturing of cleaner fossil fuel
technologies and additives; and (c) among international, regional and national organizations and bodies
aimed at exchanging experiences and success stories in the field of cleaner fuels.’

Finally, civil societies need to become active partners in the field of cleaner fuels and transport by
participating in relevant awareness and media campaigns. This could be achieved by establishing an
appropriate association representing civil society within ESCWA member countries.®

® In addition to taking into consideration the investment required to produce cleaner fuels, these refineries need to be
encouraged to substitute lead with Methyl Tertiary Butyl Ether (MTBE).

7 Such regional cooperation could be facilitated within the framework of the existing Regional Mechanism on the
Development of Energy Uses for Sustainable Development (RMDEUSD).

8 Such a union exists in Asia, namely, the Asian Clean Fuels Association (ACFA).



