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Study on carbon balance of oxidation process of volatile organic compounds (VOCs) based on box model. YE Qin-wen',
YUAN Bin'", YANG Xiao-yun', PENG Yu-wen!, LIU Si-li’, YANG Su-xia’, SONG Yong-xin', SHAO Min' (1.Guangdong-
Hongkong-Macau Joint Laboratory of Collaborative Innovation for Environmental Quality, Institute for Environmental and Climate
Research, College of Environment and Climate, Jinan University, Guangzhou 511443, China; 2.Guangzhou Research Institute of
Environment Protection Co., Ltd., Guangzhou 510620, China). China Environmental Science, 2025,45(10): 5399~5409

Abstract: As a key precursor to secondary air pollution, the atmospheric oxidation mechanism of volatile organic compounds (VOCs)
is very complex, and the current model simulation generally has the problem that the total carbon mass of VOCs conversion process
is difficult to close. Aiming for a more comprehensive understanding of the oxidation mechanism of VOCs, this study constructed a
Lagrangian simulation system based on the zero-dimensional box model, using 6 widely used atmospheric chemical mechanisms,
selecting 4 representative VOCs species and 56 PAMS (Photochemical Assessment Monitoring Station) combined air masses, and
systematically carrying out the carbon balance simulation and evaluation of the generational oxidation process. The results showed
that there was a significant carbon mass loss phenomenon (7.5%~76%) in the simulation of the six chemical mechanisms, and there
were obvious differences between different mechanisms and components. Among them, MCMv3.3.1 had the lowest degree of carbon
deletion and the highest OH exposure corresponding to the loss of total carbon mass. In the oxidized carbon balance of a single
species, the carbon loss was the most serious during the oxidation of n-pentane, followed by the oxidation process of toluene. The
occurrence of total carbon mass loss is mainly related to the chemical consumption of the first generation products and the generation
of the second generation products. The results of this study provide an important scientific basis for improving the oxidation
mechanism of organic species and improving the integrity of chemical mechanism.

Key words: box model; carbon balance; chemical mechanism; oxidation mechanism of volatile organic compounds
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Fig.1 Total carbon mass during n—pentane oxidation evolved with OH exposure
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