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Airborne chemical pollutants and health risk assessment in four types of

public venues in Shijiazhuang city

DING Yi-shan’, ZHANG Si—wei, DU Qian—qian, CHEN Feng—ge, MA Hui, TONG Jun—wang
"School of Public Health, North China Institute of Science and Technology, Tangshan, Hebei 063210, China
Abstract: Objective To investigate the levels of formaldehyde, benzene, toluene, xylene, and ammonia in the air of hotels,
barbershops, beauty salons, and gyms in Shijiazhuang city, and to assess the carcinogenic and chronic non—carcinogenic risks
associated with these chemical pollutants in the air of the four types of public venues. Methods From 2019 to 2023, air
samples were collected from operational barbershops, beauty salons, hotels, and gyms in Shijiazhuang to monitor the levels of
formaldehyde, benzene, and ammonia. The assessment of inhalation exposure to chemical pollutants was conducted using the
health risk assessment methods established by the U.S. Environmental Protection Agency (EPA) to evaluate the carcinogenic
and chronic non—carcinogenic risks for workers. Results The exceedance rates of formaldehyde in the air of the four public
venues were 10.49%, 4.65%, 8%, and 3.13%, respectively, while the exceedance rates of ammonia in beauty salons and bar-
bershops were 5.81% and 2%, respectively. The carcinogenic risk of formaldehyde in all four types of public venues exceed-
ed 107, with the 75" percentile carcinogenic risk value for formaldehyde in beauty salons exceeding 10, For benzene, half of
the carcinogenic risk values in hotels, barbershops, and gyms fell within the range of 10 to 10, with a higher proportion of
benzene carcinogenic risks in beauty salons also within this range. The hazard quotients for formaldehyde in all four public
venues were greater than 1, with the 25" percentile hazard quotient for formaldehyde in beauty salons exceeding Conclusion
There are significant carcinogenic and chronic non—carcinogenic risks associated with formaldehyde in the air of the four
types of public venues in Shijiazhuang city, with beauty salons exhibiting higher risks. The elevated carcinogenic risk of ben-
zene in beauty salons warrants attention.
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Table 1 Reference concentrations of chemical pollutants for chronic non—carcinogenic inhalation and carcinogenic inhalation unit risk
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Table 2 Monitoring results of indoor chemical pollutants in four types of public places in Shijiazhuang from 2019 to 2023
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Table 3 Risk assessment results of indoor benzene and formaldehyde in four types of public places in Shijiazhuang from 2019 to 2023
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Table 4 Non-—carcinogenic risk assessment results of indoor chemical pollutants in four types of public places in Shijiazhuang from 2019 to

2023
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