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Study Goal and ObjectiveStudy Goal and Objective

To quantitatively characterize effects 
of various model input parameters 

on air toxic emission factors.



MOBILE6.2 HistoryMOBILE6.2 History

MOBILE6.2.01

1: Released on: October 31, 2002.

MOBILE6.2.03

1: Released on: September 24, 2003.
2: Policy guidance released on February 24, 2004 on air toxic.
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MOBILE6.2 HistoryMOBILE6.2 History

MOBILE6.2.03
EPA February 24, 2004 Policy Guidance on the Use of MOBILE6.2  …



Air Toxic Compounds Covered By the 
Study

Air Toxic Compounds Covered By the 
Study

Benzene - C6H6
Methyl Tertiary Butyl Ether(MTBE) - C5OH12

1,3-Butadiene - C4H6
Formaldehyde - CH2O
Acetaldehyde - C2H4O

Acrolein - C3H4O



Air Toxics Not Covered HereAir Toxics Not Covered Here

Diesel Particulate Matter and other air 
toxic pollutants.



Basic Chemistry UnderstandingBasic Chemistry Understanding

1. Exhaust toxics: 
Produced through combustion in the engine and 
subsequently reaction in the catalytic converter. New 
chemicals are generated.

2. Evaporative toxics:
Generated through a physical evaporation process. No 

chemical reactions are involved and no new compounds 
are generated. 



Basic Chemistry UnderstandingBasic Chemistry Understanding

1. Formaldehyde
2. Acetaldehyde
3. Acrolein 

Aldehyde 



Basic Chemistry UnderstandingBasic Chemistry Understanding

4. Benzene Aromatic 



Basic Chemistry UnderstandingBasic Chemistry Understanding

5. Methyl Tertiary Butyl Ether Ether 

6. 1,3-Butadiene Olefins 



Carbonyl Reaction Pathway Carbonyl Reaction Pathway 



Tested Input ParametersTested Input Parameters

1. Time-Series: 2002-2020
2. Vehicle Activity: Speed and VMT
3. Fuel RVP
4. Fuel Chemical Properties:

(Sulfur, E-200, E-300, Aromatic, Benzene, 
and Olefin Contents)

5. Oxygenated Fuel Components:
(Ethanol, MTBE, ETBE, and TAME Contents)

6. Environmental Factors:
(Min/Max Temperatures and Humidity)



Time Series (Exhaust)Time Series (Exhaust)
 Time Series Evaluation on Exhaust Toxic Emissions
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Time Series (Evaporative)Time Series (Evaporative)

   Time Series Evaluation  on Evaporative Toxic 
Emissions
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Fuel RVP (Exhaust)Fuel RVP (Exhaust)

     Fuel RVP Effects on Exhaust Air Toxic Emissions
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Fuel RVP (Evaporative)Fuel RVP (Evaporative)

     Fuel RVP Effects on Evaporative Air Toxic Emissions
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Vehicle Activity-Freeway Speed 
(Exhaust)

Vehicle Activity-Freeway Speed 
(Exhaust)

Freeway Facility Speed Effects on Exhaust Toxic Emissions
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Vehicle Activity-Freeway Speed 
(Evaporative)

Vehicle Activity-Freeway Speed 
(Evaporative)

Freeway Facility Speed Effects on Evaporative Toxic Emissions
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Vehicle Activity-Arterial Speed 
(Exhaust)

Vehicle Activity-Arterial Speed 
(Exhaust)

    Arterial Facility Speed Effects on Exhaust Toxic Emissions
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Vehicle Activity-Arterial Speed 
(Evaporative)

Vehicle Activity-Arterial Speed 
(Evaporative)

   Arterial Facility Speed Effects on Evaporative Toxic 
Emissions

0.0

35.0

70.0

105.0

140.0

175.0

2.5 12.5 22.5 32.5 42.5 52.5 62.5

SPEED (MPH)

m
g/

m
ile BENZENE MTBE*2.9



Vehicle Activity-
Freeway/Arterial VMT Ratio

Exhaust

Vehicle Activity-
Freeway/Arterial VMT Ratio

Exhaust
 VMT Ratio (Freeway/Arterial) Effect on Exhaust Toxic 

Emissions
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Vehicle Activity-
Freeway/Arterial VMT Ratio

Evaporative

Vehicle Activity-
Freeway/Arterial VMT Ratio

Evaporative
   VMT Ratio (Freeway/Arterial) Effects on Evaporative 

Toxic Emissions
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Vehicle Activity-Arterial/Local 
VMT Ratio
Exhaust

Vehicle Activity-Arterial/Local 
VMT Ratio
Exhaust

    VMT Ratio (ARTERIAL/LOCAL) Effects on Exhaust Toxic 
Emissions
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Vehicle Activity-Arterial/Local 
VMT Ratio
Evaporative

Vehicle Activity-Arterial/Local 
VMT Ratio
Evaporative

    VMT Ratio (ARTERIAL/LOCAL) Effects on 
Evaporative Toxic Emissions
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Fuel E200 (Exhaust)Fuel E200 (Exhaust)

     E200 Effects on Exhaust Air Toxic Emissions
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Fuel E200 (Evaporative)Fuel E200 (Evaporative)

    E200 Effects on Evaporative Air Toxic Emissions

0.0

3.0

6.0

9.0

12.0

15.0

35 40 45 50 55 60 65 70

E200 (%)

m
g/

m
ile

BENZENE MTBE



Fuel E300 (Exhaust)Fuel E300 (Exhaust)

 E300 Effects on Exhaust Air Toxic Emissions
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Fuel E300 (Evaporative)Fuel E300 (Evaporative)

     E300 Effects on Evaporative Air Toxic Emissions
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Fuel Aromatic (Exhaust)Fuel Aromatic (Exhaust)
     Aromatic Effects on Exhaust Air Toxic Emissions

0.75

0.95

1.15

1.35

1.55

1.75

1.95

10 20 30 40 50

AROMATIC (V/V %)

m
g/

m
ile

BENZENE/30 MTBE 1,3 BUTADIENE/5
FORMALDEHYDE/10 ACETALDEHYDE/4 TOG:g/mile
ACROLEIN*2



Fuel Aromatic (Evaporative)Fuel Aromatic (Evaporative)

    Aromatic Effects on Evaporative Air Toxic Emissions
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Fuel Benzene (Exhaust)Fuel Benzene (Exhaust)
 Benzene Effects on Exhaust Air Toxic Emissions
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Fuel Benzene (Evaporative)Fuel Benzene (Evaporative)

 Benzene Effects on Evaporative Air Toxic Emissions
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Fuel Olefin (Exhaust)Fuel Olefin (Exhaust)

   Olefin Effects on Exhaust Air Toxic Emissions
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Fuel Olefin (Evaporative)Fuel Olefin (Evaporative)

    Olefin Effects on Evaporative Air Toxic Emissions
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Oxygenated Fuel - ExhaustOxygenated Fuel - Exhaust
 ETHANOL Effects on Exhaust Air Toxic Emissions
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 MTBE Effects on Exhaust Air Toxic Emissions
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 ETBE Effects on Exhaust Air Toxic Emissions
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Oxygenated Fuel-EvaporativeOxygenated Fuel-Evaporative
    ETHANOL Effects on Evaporative Air Toxic Emissions
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   ETBE Effects on Evaporative Air Toxic Emissions
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   TAME Effects on Evaporative Air Toxic Emissions
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   MTBE Effects on Evaporative Air Toxic Emissions
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SummarySummary



ConclusionConclusion

1. Evaporative Emission
2. Exhaust Emission



Next Session


