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The contribution of key environmental factors to the oxidation of benzene to formic acid in the atmosphere of typical cities.
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Abstract: This study investigated the effect of ozone and photolysis rate on formic acid formation mechanisms from oxidation of
benzene across five major Chinese cities (Beijing, Shanghai, Guangzhou, Xi'an, and Chengdu) between 2014~2023. Combining the
spatiotemporal patterns of ozone (maximum 8-hr average from China's National Environmental Monitoring Center), Jnoy) (derived
from solar zenith angle calculations) and the oxidation mechanism of benzene, the effect of ozone and Jno2 on formic acid
production from the atmospheric oxidation of benzene were modelled. Key findings revealed that formic acid yields from benzene
exhibited: (1) strong seasonal correlation with ozone levels across all cities (R” = 0.96); (2) consistent trends with that of Jnoz) in
Beijing, Shanghai, Xi'an, and Chengdu (R* = 0.80~0.94), contrasting with Guangzhou's weak correlation (R> = 0.27); (3) distinct
seasonal variations with significant lower production in winter than other seasons in all cities, consistent peak production of formic
acid in summer in Beijing, Xi'an, and Chengdu, alternating maxima between spring and summer in Shanghai, and peak formation in
autumn in Guangzhou.

Key words: benzene; formic acid; ozone; atmospheric oxidation mechanism; reaction intermediates
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