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While newer European directives have introduced increasingly stringent standards for 
primary particulate matter (PM) emissions, gas phase organic emissions from diesel 
vehicles can lead to large amounts of secondary organic aerosol (SOA) in today’s 
atmosphere (Lipsky and Robinson 2006). Investigations of the contribution of exhaust 
from vehicles and wood burners to primary organic aerosol (POA) and to SOA during 
smog chamber photooxidation experiments will be presented. Experiments were 
carried out in the smog chamber of the Paul Scherrer Institute (PSI) where diesel 
exhaust was introduced into the chamber with an injection system developed to obtain 
a representative sample of the diesel exhaust into the chamber (Figure 1). An Aerosol 
Mass Spectrometer (AMS) was used to quantify the organic aerosol while black 
carbon (BC) concentrations were measured with a Multi-Angle Absorption 
Photometer (MAAP).  

 
Figure 1: Setup of the diesel vehicle experiments at the PSI smogchamber (Chirico et 
al., 2010).  
 
Results from several diesel vehicles with and without aftertreatment devices are 
compared. The smog chamber campaign showed that, for the conditions explored in 
this paper, primary aerosols from diesel vehicles without a particulate filter consisted 
mainly of black carbon (BC) with a low fraction of organic matter (OM, 
OM/BC<0.5), while the subsequent aging by photooxidation resulted in a consistent 



production of SOA only for the vehicles without a DOC and with deactivated DOC. 
After 5 hours of aging ~80% of the total organic aerosol was SOA on average and the 
estimated emission factor for SOA was 0.23-0.56 g/kg fuel burned. In presence of 
both a DOC and a DPF, primary particles with a mobility diameter above 5 nm were 
300±19 #/cm3, and only 0.01 g/kg fuel burned of SOA was produced after 5 hours 
since lights on.  In summary, the combination of the diesel oxidation catalyst and the 
particulate filter leads to a very significant reduction of both the aerosol emissions and 
(!) the secondary organic aerosol production. For the wood burning experiments, 
much lower emissions of carbonaceous particles and secondary organic aerosol 
formation is found for pellet stoves during flaming phase versus log-wood ovens 
(Heringa et al., in preparation) 
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Figure 2: Emission factors including black carbon (BC), primary organic aerosols 
(POA) and secondary organic aerosols (SOA) after 5 hours of aging in the 
smogchamber for diesel cars with no oxidation catalyst and no filter, with oxidation 
catalyst and no filter, and oxidation catalyst with filter (Chirico et al., 2010).  
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