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Abstract 

Mobile sources are an important contributor to atmospheric particulate matter, which has adverse 
impacts on human health. Quantifying the particulates that have an aerodynamic diameter of 2.5 µm or 
less (PM2.5) contributed by mobile sources is essential for controlling particulate pollution, especially in 
populated urban areas. As one of the major PM2.5 components, SOA from mobile sources is highly unclear, 
because the precursor emissions and SOA formation pathways remain underrepresented. In this study, 
the SOA formation potentials of diesel- and gasoline-dominated fleets in Beijing were investigated, using 
a fleet-chasing oxidation flow reactor (OFR) under high-NOx conditions onboard a mobile laboratory. SOA 
precursors were measured simultaneously by a suite of state-of-the-art instrumentation to estimate their 
contributions, which suggests the dominant role of intermediate-volatility or semivolatile organic 
compounds (I/SVOCs) in SOA from fleet vehicles with a contribution of 67%. The OFR experiments acted 
as constraints to SOA production in a widely used chemical transport model, GEOS-Chem, to simulate SOA 
from mobile sources by the observed SOA formation potential without detailed precursor emissions and 
formation processes. The OFR-constrained GEOS-Chem simulation shows a simulated population-
weighted SOA concentration of 0.76 µg m-3 from mobile sources, which is higher than previous estimates, 
indicating the underappreciated mobile source-derived SOA by traditional yield-based methods. Under 
the future scenarios, the contribution of SOA on PM2.5 from on-road vehicles increases from 19% in 2018 
to 39% in 2030 due to the undercontrolled gasoline-derived SOA, which offset 9-16% of health benefit led 
by on-road-vehicle PM2.5 reduction from current control strategies. The increased importance of SOA in 
future mobile source pollution suggests implementing I/SVOC emission controls in the forthcoming 
emission standard and promoting the deployment of new energy vehicles. 
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