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Spatial Pattern and Risk Assessment of Soil Arsenic Around Huludao Zinc Plant

ZHANG Xiu-wu'? , WANG Qi-chao', ZHENG Dong-mei'?, ZHANG Shao—qing’, ZHENG Na'?, ZHANG Zhong-sheng'?

(1.Northeast Institute of Geography and Agriculture Ecology, CAS, Changchun 130012, China; 2.Graduate University of Chinese Academy of
Sciences, Beijing 100049, China; 3.Jilin Agricultural University, Changchun 130118, China)

Abstract: Heavy metal smelting is regarded as one of the most important anthropogenic metal emission sources. Heavy metal accumulated to

a toxic concentration level in environment will lead to ecological damages. Huludao zine plant, founded in 1937, is the largest zinc producer

in Asia. Previous investigations indicated that the soil around Huludao zinc plant had been polluted seriously by heavy metals, such as Hg,

Cd, Cu, Zn. However, few reports on arsenic contamination in soil had been found. 88 soil samples from 67 different sites were collected. The

spatial distribution pattern of arsenic in soils around Huludao zinc plant was investigated in this paper. The results showed that the highest ar—
senic concentration was at the 0~10 c¢m surface soil, and it was difficult for arsenic to transfer from surface soil to deep soil. Arsenic concen—
trations in surface soil ranged from 7.25 to 492.61 mg-kg™, with the average 64.77 mg-kg™. The spatial pattern of soil arsenic extended to the

western, southern and southwestern directions of Huludao zinc plant, with the maximum radius of 6.4 km. Arsenic concentration decreased

with the distance to the zinc plant due to the prevalent wind and topography. Moreover, arsenic concentration increased with altitude at the

same distance to the zinc plant. Potential ecological risk was estimated based on the single contamination index method.

Keywords: arsenic; soil; spatial distribution; risk assessment; Huludao zinc plant
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Figure 1 Sketch map of sampling sites around Huludao zinc plant
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Table 1 Characteristic value of soils around Huludao zinc plant

JCE e K (H/mg kg™ e/ ME/mg kg™

AR/ mg - kg™

Pl e ERRBCVI% A EZERE */mg kg

As 492.61 7.25 64.77

105.19 162.41 EIES M 40

T [E R S AT (GB 15618—1995 )5 FH =R MU THRE .

* Grade Ill dryland standard, national standard value of soil environment quality (GB 15618—1995)
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Figure 2 Spatial distribution of soil arsenic around Huludao

zine plant
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Figure 3 Variation of soil arsenic concentration with the

increase of altitude on Ci and Nan hills
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Table 2 Arsenic concentration of soil among different sampling sites at vertical files (mg-kg™)

i wilif R RILKBA RIS FETA AR PR R PEpEdt PR ZHE 0~5 cm
0~5 cm 20.20 31.41 32.41 73.56 203.96 214.39 18.67 10.19
5~10 em 11.24 13.62 9.60 54.95 93.79 212.44 12.64 7.80
10~15 cm 7.78 7.11 8.23 — — — — —
15~20 cm 6.01 5.56 8.26 — — — — —
20~25 cm 8.31 5.41 — — — — — —
25~30 cm 7.19 — — — — — — —
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Table 3 Relationship among different pollution indices
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Figure 4 The grade sketch of soil arsenic pollution

around zine plant
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