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(1. Sehodf of ‘Cm] Engmeenng, Yulin University, Yulin 719000, China; 2. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi'an University of
Technologyy, Xi'an 710048, China; 3. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing
100012, China)

Abstract; The aim of this study was to assess the occurrence level, spatial distribution, pollution source, and ecological risk of polycyclic aromatic hydrocarbons (PAHs) in

the Kuye River of the northern Shaanxi mining area. In total, 16 priority PAHs were quantitatively detected at 59 sampling sites using a high-performance liquid
chromatography-diode array detector in series with a fluorescence detector. The results showed that the p( Z PAHS) in the Kuye River ranged from 50. 06 to 278. 16

ng-L™", with an average value of 128.22 ng+L~". The PAHs monomer concentrations ranged from 0 to 121.22 ng-L ™", of which Chrysene had the highest concentration,
with average values of 36. 58 ng-L. ™", respectively, followed by benzo( a)anthracene and phenanthrene. The detection rate of each monomer was more than 70%, of which 12
monomers revealed detection rates of 100% . In addition, the 4-ring PAHs showed the highest relative abundance in the 59 samples, ranging from 38. 59% to 70.85%. The
PAHs concentrations revealed significant spatial variation in the Kuye River. Moreover, the highest PAHs concentrations were mainly observed in coal mining, industrial, and
densely populated areas. Compared with those in other rivers in China and worldwide, the PAHs concentrations in the Kuye River showed a medium pollution level. On the
other hand, the positive definite matrix factorization (PMF) and diagnostic ratios were used to quantitatively assess the source apportionment of PAHs in the Kuye River. The
results showed that coking and petroleum emissions, coal combustion, fuel-wood combustion, and automobile exhaust emissions contributed to the PAHs concentrations in the
industrial areas of the upper reach by 34. 67%), 30.62%, 18. 11%, and 16.60%, and coal combustion, fuel-wood combustion, and automobile exhaust emissions contributed
in the downstream residential areas by 64.93%, 26.20%, and 8.86%. In addition, the results of the ecological risk assessment showed low ecological risks of naphthalene
and high ecological risks of benzo ( a) anthracene, respectively, whereas the remaining monomers revealed medium ecological risk. Among the 59 sampling sites, only 12
belonged to low ecological risk areas, whereas the remaining sampling sites were at medium to high ecological risks. Moreover, the water area near the Ningtiaota Industrial
Park showed a risk value close to the high ecological risk threshold. Therefore, it is urgent to formulate prevention and control measures in the study region.

Key words:; northern Shaanxi mining area; polycyclic aromatic hydrocarbons(PAHs) ; occurrence characteristics; source apportionment; PMF model; ecological risk
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