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Durlhg Wmten in Liaocheng Ca‘tyf

ZHANGng qlao, ZHy Yao', CAO Ting', Y’AN’ L1-,.-'.WAN sm{ lan's LIU Zheng'™
Gl' Chmese’ Research A(‘adﬂny of Environmental Smenées Beqlng 1Q0012,.Ch1na 2 Chinese Academy of Enmfonmemal Planning, Bel]mg 100043, China)

Ab}f ct: ]qh order to studv the poﬂ:l.lt-ron Lhard(}terlbllLb risks assessmem, amd sou_tces ofthe metallic elements in ambient PM, ;during oer i Liaocheng City, PM, 5 measurements
was wnducted-dally %’ two consécutive years in January 2018 and 2015‘ The e 1es showed that the average PM, ; and metalllc element concentrations were (87.7%39.9) pg'm®
and (6. 92 * 2.91) pg* 1, respectively, during the sampling period in wmterm Liaocheng City. The concentrations of Ca and Al, 1.97 pg'm™and 1.35 pg'm™, respectively,
were hlghest and the concentrations of other elements were relatively low. Additionally, the concentrations of Ca, Al, Fe, and Ti decreased on polluted days compared with those on
clean days, whereas the concentrations of other elements increased. The results of the ground accumulation index (1,,,) showed that the I, of Cd, Zn, Pb, Sn, and Cu were all higher
than 2.5, which was above the heavy pollution level, and the I, of other elements were less than 1, which belonged to the degree of light pollution or no pollution. The potential
ecological risk assessment results showed that the RI index of metallic elements was 10 114.2, and the potential harm was strong. The E, of Cd was 9 802. 2 with a contribution of
96.9%, followed by Pb, As, and Cu; thus, Cd was the key factor of the potential ecological risk of metallic elements, and it was higher on clean days. For population health risk
assessment, the combined effects of nine elements, namely Mn, Cr, Pb, Ni, As, Co, Cd, V, and Ba, had certain non-carcinogenic risks and carcinogenic risks. The highest
carcinogenic risk element was As, with an R value of 1. 16 X 10”, followed by Cr( V). The potential ecological, non-carcinogenic, and carcinogenic risks on polluted days were
higher than those on clean days of related elements. The results of enrichment factor and principal component analysis showed that the enrichment degree of the Cd, Pb, Zn, and Sn
elements were significant, and the enrichment factors of other elements increased to some extent on polluted days, except for Ca. The main sources of metallic elements included
traffic sources, combustion sources, dust sources, and coal combustion sources, with contributions of 37. 5%, 22.5%, 17.5%, and 7. 2%, respectively. As a whole, the metallic
elements of PM, ; were greatly affected by human sources in Liaocheng City in winter, among which traffic sources and combustion sources were the key control sources.

Key words: PM, ; metallic element; geo-accumulation index; risk assessment; source apportionment
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Table 1  Background values of soil elements in layer A of Shandong province/mg-kg™'
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Cu Cr Pb Ni As Sn Co Cd \% Ti Ba
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Fig. 4 Metallic element EF results in PM, , during winter

in Liaocheng City
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