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Chemical Composmon and Source Apportlonment of PM 5% In, Zhangye City
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Abstract To analyzé; the pollution characteristics and sources of atmospherlc flne pa'inculate matter (PM, 5 ) in Zhangye City, PM, ,samples were collected at Hexi University
and the Wetland Museum from September 2020 to July 2021. The concentration, chemical components ( including water-soluble ions, carbon components, and elements) , and
sources ofPM, ; were analyzed. The results showed that the average annual PM,, 4 concentrations at Hexi University and the Wetland Museum were (73.7 +31.8) pg-m ™
and (68.1+33.3) pg-m ™, respectively, and the seasonal average concentration was highest in spring, followed by that in winter, autumn, and summer. The average
annual concentration of secondary fons (SO; ™, NO; , and NH," ) in Hexi University samples was higher than that in Wetland Museum samples. The concentrations of
organic carbon (OC) and elemental carbon (EC) in PM,  at Hexi University were (9.6 +5.7) pgem ™ and (2.9 £1.6) pg-m >, respectively, and those at the Wetland
Museum were (9.2 +5.8) pgem > and (2.5 £1.3) pg'm™>, respectively. The carbon content of Hexi University samples was higher than that of Wetland Museum
samples in all seasons. The mass fractions of annual average secondary organic carbon (SOC) in OC at Hexi University and the Wetland Museum were 49. 4% and 43.7%,
respectively, indicating that there was serious secondary pollution in Zhangye City. The annual concentrations of the measured elements in PM, 5 at Hexi University and
Wetland Museum were (6.0 +3.5) pgem > and (5.8 +3.9) pg-m >, respectively. The concentrations of Zn, Ca, Al, Fe, and other elements were relatively high due
to the influence of human sources. The results from the positive matrix factorization (PMF) model showed that secondary aerosol contributed 28. 0% of PM,  in Zhangye City,
followed by traffic sources (25.8% ), dust sources (15.2% ), coal sources (14.0% ), biomass combustion and waste incineration sources (12.5% ), and process sources

(4.5%).
Key words:PM, s ; Zhangye City; chemical composition; positive matrix factorization (PMF) model; source apportionment
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