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Abstract 

This study investigated the characteristics, sources and health risks of PM2.5-bound polycyclic aromatic 
hydrocarbons (PAHs) in Northern Zhejiang Province (NZP), China. For the one-year sampling campaign 
conducted in this work, the annual mean concentration of total PAHs across four sampling sites, 
representing urban, suburban, and rural areas of NZP, ranged from 24.1 ± 33.1 to 51.9 ± 38.5 ng m-3 with 
an average of 35.5 ± 12.3 ng m-3. PAHs with higher molecular weights (4-6 rings) constituted 77.0% of the 
total PAHs. The concentration of total PAHs exhibited a seasonal pattern similar to PM2.5, peaking in winter 
and reaching its lowest levels during summer. Notably, the concentration of Retene, indicative of soft 
wood burning, quadrupled in winter compared to summer. A positive correlation between total PAHs and 
PM2.5 was observed during winter, spring, and autumn across all sampling sites, suggesting common 
primary sources. Conversely, the weak correlation between organic carbon (OC) and PAHs in summer 
likely stemmed from enhanced secondary OC formation. Diagnostic ratios, such as Flt/(Flt+Pyr), 
Ind/(Ind+Bpe), and BaP/Bpe, indicated that PAHs bound to aerosols in NZP were primarily from 
combustion sources, namely biomass burning and coal combustion, particularly during winter and autumn, 
rather than traffic or petroleum emissions. The annual lifetime cancer risk, estimated based on 
carcinogenic equivalent concentrations (BaP-TEQ), suggested that 357 per million adults in NZP faced 
potential cancer risks due to the inhalation of PM2.5-bound PAHs. Hence, actions are needed to control 
PM2.5-bound PAHs in this region, beginning with effective management of combustion sources. 
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