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Abstract: A comprehensive understanding of the characteristics and sources of volatile organic compounds (VOCs) in different functional
districts of Beijing can provide scientific support for the precise prevention and control of ozone (O;) pollution. Based on the online data of
VOCs, conventional atmospheric pollutants and meteorological parameters from two typical sites in the Beijing-Tianjin-Hebei coordinated
development ecological demonstration zone (Daxing District, Beijing Institute of Petrochemical Technology (BIPT)) and the central urban
area (Chaoyang District, China Research Academy of Environmental Sciences (CRAES)) in August 2019, a comparative analysis was
conducted to characterize the concentrations of VOCs and their main sources in two typical functional districts of Beijing. The results
showed that: (1) During the observation period, both sites experienced multiple O; pollution episodes. The VOCs mixing ratio at the BIPT
site (11.1x107°+3.9x10™%) was lower than that at the CRAES site (17.3x10°+4.2x10"%), showing a distribution characteristic of lower in the
south and high in the north. The proportion of alkanes in the VOCs mixing ratios of the two sites was the highest (62%-65%), with the
average mixing ratio of aromatics at the BIPT site was significantly higher than that at the CRAES site. (2) After 09:00 on O; polluted
days, the O, mixing ratio was higher than that on non-O, polluted days, lagging the temperature change (07:00) by 2 hours. However, there
was no significant difference in the daily variation of VOCs mixing ratios between O; polluted days and non-O; polluted days. (3) The
ozone generation potentials and OH radical loss rates of VOCs at the BIPT site were stronger than those at the CRAES site. The active
VOCs species affecting O, generation at the BIPT site were mainly isoprene, propylene, o-xylene and 1,2,4-trimethylbenzene, while the
main active species at the CRAES site were isoprene, ethylene, propylene and o-xylene. (4) A comprehensive analysis using the positive
matrix factorization method, ozone generation potential, and relative incremental reactivity revealed that the main sources of VOCs at the
two sites were different. In addition to gasoline exhaust, solvent usage, fuel volatilization, and diesel exhaust, solvent usage was the
primary source of VOCs at the BIPT and CRAES sites, respectively. Solvent usage and diesel exhaust were the main sources affecting O,
production at the BIPT and CRAES sites, respectively. This study suggests that solvent usage and gasoline exhaust should be prioritized
for control at the BIPT site in Daxing District, while the CRAES site in Chaoyang District should focus on diesel exhaust and solvent
usage.

Keywords: volatile organic compounds (VOCs); ozone (O;) pollution; pollution characteristics; source apportionment
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Fig.1 Time series of VOCs mixing ratios, O; mixing ratios, PM, ; concentrations, NO, mixing ratios, CO mixing ratios

and meteorological parameters at BIPT and CRAES sites of Beijing from August 1" to 29", 2019
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Table 1 Daily average values of atmospheric pollutants and meteorological parameters during the observation period, O; polluted days and
non-O, polluted days at BIPT and CRAES sites of Beijing from August 1" to 29", 2019
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