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Abstract In omler to/ investigate the pollutlomtha‘rac}é’hsud's and sources of elements in PM2 o inithe Shanxl University Town in, 2017

an énergy dlsperglife X-rdy fluorescence apectremeter (ED- XRE) was used to analyze 21 kinds of glements in PM, sdmples A hedlth
risk adsessment/was conducted for Mn, Zn, Cu; Sh, Ph, 'Cr Co, and Ni. The
principal component analysis (PCA) and po%luve matrm‘lfactorlzatlon (PMF). The resuls found that, among the 21 kinds of eléments

in sources”of elements were identified k')y the

in PM, ; in'Shanxi University Town, the mass coficentration of Cd was, the highest, followed by Si, Fe, Al, S, K, and Cl. These seven
elements dccounteil for 95.71% of the total elément C(l);lcentrat-lons..- The concentration of Cr exceeded the annual average concentration
limit of ambient'air quality standards in China'by 104 timesz==Fhe concentration of Ca in PM, ; was the highest in spring, summer, and
winter, while in autimn the concentration of S was the highest. Mn was the element that had non-carcinogenic risks to the three
population types, and the level of risks were in the order of children > adult men > adult women. Cr and Co had tolerable carcinogenic
risks, and the risk levels were in the order of adult men > adult women > children. The main sources of elements in PM, ; in Shanxi
University Town in 2017 were natural mineral dust, urban dust, coal combustion, and traffic.

Key words:PM, ; elements; health risk assessment; principal component analysis (PCA) ; positive matrix factorization (PMF)
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FMEIIA Mn > Co > Cr >Sb >Pb >Zn > Cu > Ni, 5
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Table 2 Carcinogenic risk (ILCR) and non-carcinogenic risk (HQ) of heavy metals to different populations

B HQ ILCR
JLE WA (F) RN (%) JL#E LINED) LINES)

Mn 2.90F +00 1. 54F. +00 1. 44F. +00 — — —

Zn 2.27E -04 1. 20F - 04 1. 13E - 04 — — —

Cu 7.46F. - 05 3.96F - 05 3.71F 05 — — —

Sh 1.43E -01 7.57E - 02 7.09E - 02 — — —

Pb 9.38F - 03 4.97E -03 4.66F - 03 2.41E -08 6.37E - 08 5.97F - 08

Cr 3.15E 01 1.67E -01 1. 56E - 01 3.24E - 05 8.57E =05 8.02E - 05

Co 8.76E -01 4.64F 01 4.34F 01 4.20F. - 06 1.11E-05 1. 04F - 05

Ni 7.28F 05 3.85E -05 3.61F -05 1.08E - 07 2.86E - 07 2.68F. —07
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