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OverviewOverview

• Why Low Sulfur Fuels
• Worldwide Trends and Tendencies
• International Experience Regarding The 

Benefits and Costs of Reducing Sulfur

Why Low Sulfur Fuel?Why Low Sulfur Fuel?

• Lowers Emissions From Existing Vehicles
– SO2 From All Vehicles
– PM From Diesel Vehicles
– CO, HC, NOx, Toxics From All Catalyst 

Vehicles
• Enables Advanced Technologies & Tight 

Standards For New Vehicles
• Enables Retrofit Technologies To Clean 

Up Existing Vehicles 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
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Fuel Sulfur Negatively Affects All CatalystFuel Sulfur Negatively Affects All Catalyst--
Based Emission Control TechnologyBased Emission Control Technology

• Impacts of Sulfur
– SO2 Sticks to Catalyst Sites (Chemisorption)

• Inhibits Gaseous Catalytic Reactions

– Catalytic Oxidation of SO2 to SO3
• SO3 Adds to Tailpipe PM Emissions – Up to 40 to 50% of SO2 Can 

Be Oxidized to SO3

• SO3 Reacts with Catalyst Base Metal Oxides to Form Metal Sulfate 
which reduces catalytic activity

–For Catalyst-Based Diesel Particulate Filters, Sulfur Adversely 
Effects the Regeneration of the Filter

–For NOx Adsorbers, Sulfate Clogs Up and Shuts Down the NOx 
Storage Mechanism Zeolite or refractory oxide support
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inhibition

Sulfate Poisoning
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Sulfur Effects

Summary of Influence of Fuel Sulfur on Summary of Influence of Fuel Sulfur on 
Diesel Exhaust Emission Control DevicesDiesel Exhaust Emission Control Devices

• Control Technology
– Oxidation Catalyst
– Lean NOx Catalyst
– SCR with Urea
– Catalytic Filters

– NOx Adsorbers

• Sulfur Effects
– Inhibition, form SO3 PM
– Inhibition, form SO3 PM
– Inhibition, form SO3 PM
– Inhibition, form SO3 and 

Affects Regeneration
– Clogging, form SO3 and 

store as sulfate –
requires periodic removal

All Catalyst Technologies

Adversely Affected
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New York City Retrofit New York City Retrofit 
ExperienceExperience
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NYC Bus ID# 6019 NYC Bus ID# 6065
The Costs and Benefits of Shifting The Costs and Benefits of Shifting 

To Lower Sulfur FuelsTo Lower Sulfur Fuels
International ExperienceInternational Experience
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Tier 2 Standards & Low Sulfur Gasoline
HD Diesel Standards & ULSD
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Results of Three Major US RulesResults of Three Major US Rules
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Canada Health Effects Consensus Findings 
(Independent Expert Panel)

Reducing sulphur to 30 ppm improves the health of Canadians
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Canadian Study of Health Impacts of Low Sulfur Gasoline
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Costs and benefits of reduced-sulphur gasoline1

(in terms of net present value ; 1994$)

Costs
Benefits
Net benefits

1 costs and benefits 
calculated for the years 
2001 - 2020.  

Costs  calculated country 
wide; benefits for seven 
cities including 
TORONTO, MONTREAL, 
VANCOUVER, 
HALIFAX, WINNIPEG, 
ST. JOHN, AND 
EDMONTON
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EU Estimate of Costs to Reduce EU Estimate of Costs to Reduce 
Sulfur From 50 ppm to 10 ppmSulfur From 50 ppm to 10 ppm

Benefits
Exceeded Costs
By Factor of
2 to 3 Times

Ultra Low SulfurUltra Low Sulfur
Diesel Fuel Is Diesel Fuel Is 
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Proposed average/maximum levels of sulfur in fuels (ppm)

National Tax incentives
For 50ppm sulphur 
fuels  

National Tax incentives
For 50ppm & 10 ppm 
sulphur fuels (and or 
availability)
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(2004)

4.5Ec/l 50ppm Petrol 
(2000), Diesel (2001)

10ppm Diesel Available 
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2 Ec/l
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Petrol/Diesel (2001)
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European Tax Incentives Schemes 
To Encourage Low Sulfur Fuels

ConclusionConclusion

• Fuel Quality Is an Integral Part of a
Complete Emission Control System for
Both Gasoline- and Diesel-Powered
Vehicles

• Fuel Sulfur Adversely Effects All Catalyst-Based 
Emission Control Technology and Needs to Be 
Reduced

• Using a Systems Approach with Ultra-Low 
Sulfur Fuel Combined with Advanced Engine 
Designs and Advanced Emission Control 
Technology, Cars, Trucks, and Buses Will Emit 
99% Less Pollution As Compared to Vehicles in 
the 1960s

Fuel Sulfur Content: 
The Lower, the Better

Conclusion Conclusion (continued)(continued)

• Introducing Low Sulfur 
Gasoline Fuel Will 
Immediately Improve the 
Emission Control 
Performance of Existing 
Catalyst-Equipped 
Vehicles

• Introducing Low Sulfur 
Diesel Fuel Will Enable 
Existing Engines to be 
Retrofitted with Advanced 
Control Technology 


