Secondary organic aerosol production potential from diesel and gasoline vehicle exhaust
under different ambient conditions
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Organic aerosol (OA) is a major fraction of the 0.16
. . . B Secondary Organic Aerosol (SOA)
submicron aerosol known to influence climate and to O Primary Organic Aerosol (POA)

adversely affect health. OA consists of directlyitéed < 0147 m Black Carbon (BC)

fuel)

primary OA (POA), and “secondary” OA (SOA), formed 0.12 1
in-situ in the atmosphere via the reaction of ulgat

precursors. Vehicle exhaust is already a knowncsoaf 0.109
POA and likely contributes to SOA in urban areas 0.08 -

(Robinsonet al., 2007; Weikamget al. 2007). However,
the magnitude of this contribution is unknown.

The secondary organic aerosol production
potential (SAPP) of vehicle exhaust has recentlgnbe
estimated by (i) analyzing ambient data from urbesas
combined with fuel consumption data (Bahreghial.,

Carbonaceous Aerosol (g kg

0.06
0.04
0.02
oo0FH——mrm—m T

2012), or (ii) by examining the chemical compositiof " RH40% ' RH40% ' RH90% ' RH 90% '
raw fuels (Gentneet al., 2012). Contradictory and thus 0.16 —
somewhat controversial results in the relative SAPP —_ RH90% -b-
diesel vs. gasoline vehicle exhaust were observed. g 0144 RH 90%
Experimental data from smog chamber studies + 14— RH 40%
can provide quantitative measurements of the welati £ | RH 40%
SAPP of different fuels and vehicle types, and ielate 2 0104
the impact of variable ambient conditions. This g (og-
information is crucial for our understanding of icar g
pollution and formulation of emission control segies. < 0.067
Therefore, we studied the SAPP of passenger cars-2 o4 ]
and trucks as a function of fuel type (gasolinesdl) at g
different temperatures (T 22 vs. -7°C) and relatve & 0027 ...
humidity (RH ~40 vs. ~90%). Vehicle exhaust was 0.00 | A | : | |
sampled at the tailpipe during regulatory drivingles 1 0 1 2 3

on chassis dynamometers (European Joint Research - tter liaht )

Centre Ispra, ltaly), diluted (200 — 400x) and dadced . Ime arter fights on

into the PSI mobile smog chamber (PEital. 2012) via Z:?durgéA)'a}rggrb;nzﬁfgug ae;;’(‘:’lci’rl]édci%el'_E’_C’TzraAoral
a heated tube (150 °C). OA was quantified with ghhi evolution of the OA formatio?'l in the smbg chambgr at
Szgtjt'%grggge \?Vfafshghl;[qe:;rj?zgl S;?nsg? zgfﬁggmg:::ssmllar OH exposure but different relative humidiBH).
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We found that the vehicle emissions and SAPP Bahreini, R.gtal. (2012)Geophys. Res. Lett. 39, LO6805.
are significantly affected by temperature and RH: Gentner, D.Retal. (2012)PNAS109, 18318.
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higher SOA EF Figure 1). Primary and secondary Rob|n528343

on, A.L.et al. (2007)Science 315, 1259.
aerosol emissions from diesel and gasoline vehielés Weitkamp, E.A. et al. (2007) Environ. Sdi. Technol. 41,
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