Organic Speciation of Vehicle Exhaust Particulates: Gasoline and Light Duty Diesel
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Introduction

On road vehicle emissions are a major source of particulate matter
pollution, especially in urban areas. In this study, organic
speciation of fine particulate matter (PM2.5, d<2.5 um) was
carried out on 18 light-duty vehicles tested from July, 2005 to May,
2006 on a chassis dynamometer over different driving cycles.
Twelve gasoline vehicles were evaluated including a gasoline-
electric hybrid. Two of the vehicles operated on compressed
natural gas (CNG), and four were diesel vehicles. Three gasoline
vehicles were tested with both summer and winter fuels. A
detailed chemical profile was constructed for the vehicle exhaust
particulates collected from each vehicle and fuel type. More than
100 organic molecular marker compounds were quantified by gas
chromatograph/mass spectrometry (GC/MS). The major organic
components identified were n-alkanes, PAH (polycyclic aromatic
hydrocarbons), hopane, sterane, n-alkanoic acids and benzoic

acids.

Goals

=>Updated emission profiles for light-duty diesel and gasoline-
powered vehicles

=>Mass balance relationships for vehicle molecular markers to EC
and OC mass emission rates

=>Identify molecular markers for CMB modeling
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Results & Discussion

« Organic extracts from vehicles tested fuel type, vehicle age widely

variable chemical compositions

« Distributions or chemical profiles distinct patterns for key
molecular markers used in CMB modeling; new, updated source
profiles enhance accuracy model output

« Chemical emission profiles important for NE U.S. state emissions

inventories and SIPs

« Vehicle chemical emission profiles will be incorporated into state-
of-the-science transportation simulation models to better predict
the impact of motor vehicle emissions on urban airsheds from

transportation systems
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