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Ab}lf ct: f;lmospherlc P\d b 5 sdm.:ples were callected'in He'Zé Shandong 'Proll_ueé“ m a total of three sampling sites at Heze Coﬂé’ge, Huarun Pharmacy, and a wastewater
treatment pldu&“bet%&l October 15 2017 and January 31 2018, to dgermme_ feoncentrations of 21 metal elements in PM, , 5 using inductively coupled plasma mass spectrometry

(ICP- Mé ‘The degree ofelemental enrichment was also discussed, the health risks and potential heavy metal ecological risks were assessed. The results showed that p (PM, ;)
ranged f;@m 26.7 10 284. 1 pgem” at the three sampling sites during the sampling period, and the concentration values did not differ significantly, all of which were at high pollution
levels. The highest concentrations of K were found in the three sampling sites, accounting for 31. 03%, 39.47%, and 38.43% of the total, respectively, mainly due to the high
contribution of biomass burning in autumn and winter in Heze, a large agricultural city. The highest concentrations of Zn, 89.70, 84.21, and 67. 68 ng*m™, were found in the trace
elements at the three sampling sites, respectively. The enrichment factor results showed that the enrichment factor values of Zn, Ph, Sn, Sb, Cd, and Se were higher than 100,
among which the enrichment factors of Cd and Se were higher than 2 000 and 4 000, respectively, which were significantly influenced by anthropogenic activities and might have been
related to industrial production , metal smelting, road sources, and coal combustion emissions. The health risk results showed that there was some potential non-carcinogenic risk (HQ
>0. 1 for children and adults) for As and a combined potential non-carcinogenic risk (HI>0. 1) and some potential carcinogenic risk (CRT>1x10) for both children and adults at the
three sampling sites. There was a more significant carcinogenic risk (CRT>1x10) for adults at the wastewater treatment plant, and the slightly higher carcinogenic risk for adults
than that for children may have been related to the longer outdoor activity and higher PM, ; exposure for adults. The elements with the highest potential ecological risk values were Cd,
As, and Pb, with Cd exhibiting a very high potential ecological risk that should be taken seriously. All three sampling sites showed a very high combined potential ecological risk
with the intensity spatially expressed as Heze College>Huarun Pharmacy>wastewaler treatment plant.

Key words: PM, ,; heavy metals; enrichment factor; health risk assessment; potential ecological risks
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Table 3 Reaction parameters for the entry of elemental metals

into the body via the respiratory route

4 m A RfC/mg-nf3 IUR/(pg-m’s)’]
Pb 3.52x107° 0.000 012
As 1.50x107° 0.0043
Zn 3.01x10™" -
Cu 4.02x107 —
v 1.00x107 —
Cr 1.00x10™ 0.084
Ni 9.00x107 0.000 26
Cd 1.5x107° 0.001 8
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concentrations in Heze College, Huarun Pharmacy, and Wastewater Treatment Plant
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Fig. 3 Concentration of crustal elements in Heze College, Huarun Pharmacy, and Wastewater Treatment Plant
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Fig. 5 Metal element enrichment factors of Heze College, Huarun Pharmacy, and Wastewater Treatment Plant
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Table 5 Respiratory route non-carcinogenic risk (HQ) and combined non-carcinogenic risk (HI) in children and adults
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Table 7 Heavy metal potential ecological risk index (E,) and total potential ecological risk (RI)
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