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Pollution characteristics and health risk assessment of black carbon aerosol :
Taking the southern suburb of Shijiazhuang city as an example
DU Weikai ,JIANG Qizheng,XIAO Yuxiao,LIU Siyu, DUAN Erhong, LI Shuangjiang,XIAO Jieying "
(College of Environmental Science and Engineering ,Hebei University of Science and Technology ,
Shijiazhuang 050000, China)

Abstract:In order to understand the time series variation trend, seasonal distribution and personnel
health risk of black carbon aerosol in the southern suburb of Shijiazhuang city, the monitoring data of
black carbon aerosol from August 2018 to April 2021 were analyzed by using the PivotTable method and
health risk assessment model. The results showed that the average concentration of BC in PM,  was 3.03
pg/m’. The average concentration of BC in PM, in spring, summer, autumn and winter was 2.12,
1.76,3.24 and 4.45 pg/m’ respectively. The diurnal variation in spring,summer and autumn was bi-
modal and single valley,while in winter it was bimodal and double valley. The cancer risks (CR) of a-
dults and children were higher than the acceptable risk level (10™) given by the EPA. The orders of CR
value and hazard quotient ( HQ ) value before and after the outbreak of COVID—19 were both extremely
heavy physical activity > heavy physical activity > medium physical activity > slight activity. However,
the HQ of extremely heavy physical activity did not reach the threshold value,indicating that the non—car-
cinogenic effect of BC during extremely heavy physical activity was not significant.
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Fig.1 Time series diagram of BC concentration
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Fig.2 Characteristics of diurnal variation trend of BC

concentration in four seasons
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Fig.3 The variation of the average concentration

of BC in four seasons
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Table 1 Health risk assessment of BC in four seasons by gender

N SRR CR(x10) ] TS R (HO)
= L WA WAL Lk WA WAL
H 0.96 2.04 1.94 0.20 0.10 0.09
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Table 2 Recommended value of respiratory volume of different physical activities'"”’ and

health risk assessment of BC under different labor intensities

X L B3 TR T3 B Fifk I3 ) W T 1k 37 8l
IR VR (m® + d7h) 12.10 32.11 48.24 80.35
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PEN KA JE CR 1.4x107* 3.71x107* 5.57x107* 9.27x107*
FENE K AT HQ 0.05 0.14 0.21 0.35
REN KA JG HQ 0.03 0.07 0.10 0.17
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Table 3 BC mass concentrations in the atmosphere of

other cities in China
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