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Dumng the COVID 19 Epldemlc 1n Xlong an

LIU Xin-j Jun =4  WANG Shu-j -juan'* | LIU Cheng' , FAN Li- ru FU G- qlng QI Kun', SU Wen-kang”
(1. Hebei Province Ecology Environmental Monitoring Center, Shijiazhuang 050037, China; 2. Hebei Provincial Academy of Ecological Environmental Science, Shijiazhuang
050037, "China)

Abstract; Many restrictive measures were implemented in China from January-February 2020 to control the rapid spread of COVID-19. Many studies reported that the COVID-
19 lockdown impacted PM, 5, SO, , volatile organic compounds (VOCs) , etc. VOCs play important roles in the production of ozone and PM, 5. Ambient VOCs in Xiong'an
were measured from December 25, 2019 to January 24, 2020 ( prior to epidemic prevention, P1) and from January 25, 2020 to February 24, 2020 ( during epidemic
prevention, P2) through a VOCs online instrument. In the study, VOCs characteristics and ozone generation potential ( OFP) of ambient VOCs were analyzed, and source
apportionment of VOCs were analyzed by using Positive Matrix Factorization (PMF). The results showed that ¢(TVOCs) during epidemic prevention and control was 45. 1 x
10 =%, which was approximately half of that before epidemic prevention and control (90.5 x10™°). The chemical composition of VOCs showed significant changes after
epidemic prevention and control, the contribution rate of alkanes increased from 37.6% to 53.8%, and the contribution rate of aromatic hydrocarbons and halogenated
hydrocarbons decreased from 13.3% and 12. 0% to 7. 5% and 7. 8%, respectively. Aromatic hydrocarbons, halogenated hydrocarbons, and OVOCs decreased by more than
60% . Seven types of the top ten species were the same before and during the epidemic prevention and control, mainly low-carbon alkanes, olefins, aldehydes, and ketones.

Dichloromethane , trichloromethane, and BTEXs decreased significantly. The OPP was 566 pg+m > and 231 pgem ™ in Pl and P2, respectively. The OPP of VOCs
decreased by more than 30%. The proportion of OFP contribution of aromatic hydrocarbons decreased significantly after the epidemic prevention and control, and the
proportion of OFP contribution of alkanes and alkynes increased significantly. Positive matrix factorization (PMF) was then applied for VOCs sources apportionment. Six
sources were identified, including background sources, oil-gas volatile sources, combustion sources, industrial sources, solvent use sources, and vehicle exhaust sources. The
results showed that after the epidemic prevention and control, the contribution rate of solvent use sources to TVOCs decreased from 24% to 9%. The contribution rates of
background sources, oil-gas volatile sources, and combustion sources increased from 13%, 34%, and 24% to 6%, 14%, and 13%, respectively. The relative contributions of
vehicle exhaust sources hefore and after epidemic prevention and control were 21% and 18%, respectively. The observation points were affected by the emission of VOCs from
paroxysmal industrial sources before the epidemic prevention and control. The emission was stopped after the epidemic prevention and control, and its contribution rate was
reduced from 22% bhefore the epidemic prevention and control to 1% . The concentrations of industrial sources, solvent sources, motor vehicle tail gas sources, and combustion
sources decreased by 97%), 82%, 61%, and 15%, respectively, after the epidemic prevention and control. The concentration of background sources remained stable, and the

concentration of oil and gas volatile sources increased by 7%. The control of production and traffic activities cannot reduce the emission of VOCs from oil and gas volatile
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sources, which is the focus of VOCs control in Xiong'an.

Key words: Xiong'an; volatile organic compounds (VOCs) ; source apportionment; positive matrix factorization (PMF); COVID-19; ozone formation potential ( OFP)
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