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Abstract 

Density is one of the important physical properties of particulate matter, which can effectively reflect the 
chemical composition, source and aging degree of particulate matter. In this study, the effective density 
of particle in the range of 200-508 nm in Hangzhou, China was measured by a tandem system of Aerosol 
Aerodynamic Classifier (AAC) and Scanning Mobility Particle Sizers (SMPS), and the relationship between 
the effective density and particle size was analyzed combined with the backward air mass trajectory. 
Machine learning was used to further explore the driving factors of effective density. The results show 
that the mean effective density of particle ranges from 1.47 (200nm) to 1.63 g/cm3 (508nm), and is 
positively correlated with particle size. The positive correlation between effective density and particle size 
is more significant when the air mass is transported over long distances. Further analysis of the factors 
affecting the effective density of different particle size shows that the effective density of large particle 
size has a higher correlation with inorganic salts, while small particle size is closer related with organic and 
Br, indicating the small particle mainly comes from industrial emissions. Our study further highlights the 
importance of effective density in studying particulate matter sources and composition. 
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