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Abstract 

Volatile Chemical Products (VCPs), including personal care products, general cleaners, architectural 
coatings, pesticides, adhesives, printing inks, and asphalt, is an increasingly significant anthropogenic 
source of Reactive Organic Compounds (ROCs). In this study, the VCPy framework developed by the US 
EPA was used to simulate ROCs evaporative emissions from VCPs in mainland China, and its emission 
inventory was established. The results indicate that in 2019, the total ROCs emissions from VCP sources 
in mainland China amounted to 9.4 Tg (6.9 TgC), with a 95% confidence interval of 5.0-10.3 Tg (3.7-7.7 
TgC). The category of Paints and coatings emerged as the dominant contributor to ROCs emissions, 
emitting 6.0 Tg (4.4 TgC), accounting for 63.7% of total ROC emissions, followed by the category of 
cleaning products at 11.2%, and the category of adhesives and sealants at 10.1%. Among ROC emissions, 
volatile organic compounds (VOCs) accounted for the largest proportion, followed by intermediate-
volatility organic compounds (IVOCs), accounting for 23%. Oxygenated organic compounds and aromatics 
were the dominant components emitted from VCPs, accounting for 41% and 31% of ROC emission mass, 
respectively. Moreover, the mass proportion of oxygenated organic compounds in IVOCs emission was 
70%, while aromatic and aromatics were mainly emitted as VOCs. Additionally, the Ozone Formation 
Potential (OFP) and Secondary Organic Aerosol (SOA) Formation Potential (SOAFP) of the ROCs emissions 
from VCPs were estimated at 33 Tg and 0.5 Tg, respectively, suggesting the significant impact of ROCs 
emissions on ozone and SOA from VCP sources. Emissions of oxygenated organic compounds contributed 
significantly to OFP and SOAFP by 30.9% and 15.6%, respectively. This study offers a more scientific 
estimation of ROCs emissions from VCP sources in mainland China, providing essential basic data for 
simulating the formation of atmospheric ozone and SOA in mainland China.  
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