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Overview

Ambient PM source apportionment studies have
focused on PM, ¢ in the context of NAAQS attainment.

Ultrafine particles are associated with combustion sources.

Chemical composition of varies with particle size and operating
conditions.

Size distribution changes rapidly.

Variations in on-road and near-road black carbon and
PM, . concentrations.

Contributions of diesel and gasoline exhaust to
ambient carbonaceous particles in high traffic areas.




Particle Number Concentration Distribution at the Tuscarora Tunnel, 5/21/99
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* Source: HEI Project 98-3 courtesy of Dr. Fred Rogers, Desert Research Institute.




Time Evolution of Diesel Exhaust Particle Size Distributions
by Number in the EUPHOR Chamber in the Dark

Particle Size distribution Chamber B 1/12/2005
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Source: Zielinska et al. 2006, HEI




Concentration Distributions on nano-MOUDI Stages
of OC and EC in Diesel Exhaust
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Source: Zielinska et al. 2003,
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Concentration Distributions on nano-MOUDI Stages
of Organic Compounds in Diesel Exhaust (Light Cruise)
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Vehicle PM Emissions Characterization
Apportionment and Exposure Studies

Gasoline Diesell PV Split Study,

Spenser: U.S. Dept off Energy/INational Renewable Energy:
Lalerateny.

Other coellaboraters: Clean Air Vehicle: Tlechnelegy: Center,

University ofi West Virginia, University: off Wisconsin: Madisen
Assessing Expesure tor Al Tloxics In Micreenvironments
Deminated by Mobile: Seurces

Spoenser — Health Effects Institute

Characterization of Exhaust Emissions from LDGVs in the
Kansas, City, Metropolitan Area

Spensers: U.S. Envirenmental Pretection Agency, Ceordinating
Research Council, DOE/NREL, Federal Highway Administration

Other coellaberators: Eastern Research Group, Bevilacgua Knight
Inc., NuStats




PM2.5 Carbon Fraction Profiles
by IMPROVE-TOR

Heavy-Duty Diesel Trucks Light-Duty Gasoline
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Gasoline/Diesell PM Split Study, Fujita et al., 2006
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Black Carlbboen Emissions Rates During UDC

= = 'Common' Gasoline Vehicle, Run 627, Toyota Corolla Wagon
= Smoker, gasoline vehicle, Run 1053, Mazda B2200

— Diesel Automoebile, Bun 11 69, Mercede s 300D Turbo

— "VERY CLEAN" CAMRY 3NCEG667
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Source: Pat Arnott (2003) Most PM emi_ssior)s during QDC from cold start and
NREL Gas/Diesel Split Study hard accels with higher fraction of black carbon.




Photoacoustic BC and Dustirak PM; -
Gasoline Dominated!, Low LLoad

Rose Bowl after Soccer Game, Fri 7/14/01 2030-2208

DustTrak > gravimetric
mass by factor of 2 to 2.5
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Mobile Sampling — Photoacoustic BC and DustTrak PM, .
Predominantly Gasoline, Variable Load

Freeway Hill- Sl Under Load, Sun 7/15/01 1316-1532

DustTrak > gravimetric
mass by factor of 2 to 2.5
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Mobile Sampling — Phoeteacoeustic BC
and DustTirak PM, -
Terminal Island — Port Area
Diesel Dominated

Terminal Island, Tuesday 7/10/01 1105-1300
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Photoacoustic Black Carbon Versus
STN-TOT EC and IMPROVE-TOR EC and EC2
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Black Carbon
(Photoacoustic)
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Emission Rates of Particulate PAHs

Heavy-Duty Diesel Trucks Light-Duty Gasoline
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Gasoline/Diesell PM Split Study, Fujita et al., 2006




Correlations of Potentiall Marker PAHS
with Total Carbon
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Kansas City: LDGV' Emissions Characterization Study.




Steranes in Vehicle Exhaust Profiles
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Gasoline/Diesell PM Split Study, Fujita et al., 2005




Total Carbon Seurce Contributions
Py Chemicall Mass Balance Receptor Modeling
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Elemental Carbon Seurce Contributions
Yy Chemical Mass Balance Receptor Modeling
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Summary.

Motoer vehicles are impertant seurces off ultrafine particles especially
On-read and near-road:

Ultrafine particles in vehicle: exhaust contain: higher OC relative: te
EC. Particle size distibuiiens change: rapidly.

Sl apportienments were mest sensitive to PAHS, (( Indenoe|123-
cd|pyrene; henzo(ghnperylene, and corenene) and NiIgher moelecular
Welght steranes andihopanes. EC had! little effiect en Sl
appertienment.

Cl appertienments were mainly. dependent upoen EC. €l
contrbutions were greater with IMPROVE.

Cl and SI appertionments varied with location and time.

Clivehicles were the dominant seurce of EC and TC at Azusa and
AN

Viore eguallappertienment at ether locations that are: more regienally,
[epresentatve.

TIC was attributed mostly ter SI vehicles inihigh autoemotive traffic
locations .
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