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Quatemdry Geology, Institute of Earth EnVIroqment C}ynese Academy of Sciencesy Xi’an 710061 , China; 3. Chinese Academy for

Env1r0nmental Planing? Beijing 100012, Chlnla 4. Bozhou University, Bozhou 236800, China)

Abstl‘act "To 1nveﬂt1gate the mass concentrations , soul;cesx_and heaflth effects of polycyclic aromatic hydrocarbons (PAHs) in ambient
partigulate fattéf (PM) in Liaocheng City difring winters=4~types of PAHs in PM, ; were determined from January to February of
2017. The sources of the PAHs were analyzed by using diagnostics ratios and the principal component analysis (PCA)-multiple linear

regression (MLR) model ,and the health risk of PAHs was assessed by BaP equivalent concentrations (BaP, ) and incremental lifetime
-3

k)

cancer risk (ILCR). The results showed that the mass concentrations of PAHs in PM, ; during winter were (64. 89 +48.23) ng-m
Fla, Pyr, and Chry were predominant species, accounting for 15.5% , 12.8% , and 12. 7% of the total concentrations of PAHs,
respectively. Moreover, the ring distribution of the PAHs was dominated by four-ring PAHs. The pollution during the pre-Spring
Festival and firework IIwere the most severe during the sampling period. The results of the PCA-MLR model suggested that PAHs
originated mostly from coal burning, biomass burning, and vehicle emissions. The toxicity exposure index ( TEQ) in Liaocheng City
during winter was (6.37 +4.92) ng-m . The results of the risk model revealed that the ILCR of adults was higher than that of
children, and both groups of ILCR for winter were in the range of the risk threshold. This suggests that a potential risk in terms of
inhalation PAH exposure for residents in Liaocheng City.

Key words: polycyclic aromatic hydrocarbons (PAHs) ; PM, s ; firecracker burning; Liaocheng City; health risk assessment
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Table 2 Comparison of PM, sconcentrations during firework I and firework Il in Liaocheng City with other cities
St (PR ] T3
PM, 5/ pugm AL g m PM, 5/pg-m AL g m
E[3= 206. 5 65 ~348 53 12 ~213
N3 35.5 27 ~44 43 24 ~64
TN 68 49 ~87 47 44 ~52
KH 117.5 53 ~182 68 17 ~235
g 58 48 ~68 35 15 ~52
AR 218.5 153 ~284 74 18 ~139
K 128.5 55 ~202 82 36 ~113
] 73 55 ~91 69 34 ~213
W (AWTHY) 173.7 40.6 ~342.2 178.6 135.1 ~222. 1
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Table 3 PCA-MLR model for PAHs in PM, 5 in Liaocheng City during winter
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Y5 — - — — - — -
B Fgr 2 T 1 FIr2 F4r 3 B! F 42
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DahA 0.29 0.94 0.18 0.80 0.50 0.90 0.42
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