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Characteristies and Sources- of Eﬁlements in PM, ¢ Durlng Summer for Three
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LIU Wel-Jl_e ‘SHI Mlng ming', CHENG Chéng' ,"LI X‘lng ZHU Ge-hao', XING Xin-li'"*”* | KONG Shao-fei' ,
ZHANGJia-quan®; QI Shi-hua'”

(1. Laboratory of Basin Hydrology and Wetland Eco-restoration, School of Environmental Studies, China University of Geosciences,
Wuhan 430074, China; 2. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan
430074, China; 3. Hubei Key Laboratory of Mine Environmental Pollution Control and Remediation, School of Environmental Science
and Engineering, Hubei Polytechnic University, Huangshi 435003, China)

Abstract: This study investigates the elemental characteristics and sources of aerosol fine particulate matter (PM, ;) samples obtained
from Pingdingshan, Suizhou, and Wuhan, Central China, in June 2017. Thirteen kinds of elements (Ti, Zn, Cu, Cr, As, Pb, Fe,
Ni, Se, V, Sb, Cd, and Co) were analyzed by inductively coupled plasma mass spectrometry ( ICP-MS), and three source
identification methods—enrichment factor, principle component analysis and multiple linear regression (PCA-MLR), and backward
trajectory clustering—were applied. The results showed that Zn was the highest trace element in PM, 5 in samples from Pingdingshan,
Suizhou, and Wuhan, and that the concentration of As exceeded the annual limit of Chinese air quality standards ( GB 3096-2012).
Concentrations of Pb and Cd in PM, 5 in samples from the three cities during the summer were low. The enrichment factor coefficients
for Se, Sb, Cd, As, Cu, and Zn exceeded 10, which suggests that summer pollution from human activities was serious, for example,
the enrichment factor coefficient for Se was >600. PCA-MLR and backward trajectory clustering analysis results showed that the main
pollution sources in Pingdingshan during the summer were industrial fuel oil (57.90% of total ), traffic pollution (24.40% ), coal
combustion (6.10% ), and mine soil (11.60% ). The main pollution source in Suizhou was fuel, which contributed 54.30% of the
total. Wuhan was mainly affected by industrial emissions (60.80% of the total) and motor vehicle pollution (39.20% ). Hence,
Wuhan and Suizhou were mainly affected by local source emissions, whereas Pingdingshan was jointly affected by local emissions and
regional inputs during the summer.
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Fig. 3 Enrichment factor coefficient of elements in PM, 5 in samples from the three sites
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Table 3 Element factor rotation load matrix in PM, 5 in samples from three sites
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