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Abstract In order to- investigate the spatial distribution” Lhdracterlstics of Sb and selected heavy metals, and to discriminate their
sources jand potential ecological risks in surface sediments of the Duliujiang river,a total of 62 surface sediment samples were collected
in this study. Total contents of Sb, As, Cd, Co, Cr, Cu, Mo, Ni, Pb, Tl, Zn and Fe in these samples were measured by inductively
coupled plasma mass spectrometry (ICP-MS) and the inductive plasma optical emission spectrometry (ICP-OES). Principal component
analysis(PCA) and Pearson correlation analysis were used to deduce the potential sources of these elements. Geo-accumulation index
(1,,) , enrichment factor(EF) and Hakanson’s potential ecological risk index (E' and RI) were calculated to evaluate the pollution
degree of heavy metals in sediments. The results indicated that the contents of heavy metals in sediments were impacted by human
activities to different extents, and the Duliujiang River was significantly contaminated by Sb. The contents of Sb in sediments reached
up to 7080 mg-kg ™", and gradually decreased from upstream to downstream, while the contents of As, Cd, Co, Cr, Cu, Mo, Ni,
Pb, Tl and Zn varied indistinctively. The PCA results showed that the cumulative proportion of the first two components accounted for
77.67% of the total variables, suggesting that two major sources of Sb and other heavy metals were mining/smelting industry and
natural sources. The calculated /., and EFs also showed that the surface sediments of the Duliujiang River were majorly polluted by Sbh,
followed by As and Co, lightly contaminated with Co, Cu, Mo, Ni, Pb and Tl, and uncontaminated with Cr. The ecological hazards
(E.) for each metals in a descending order were Sb > Cd > As > Co > Ni > Pb > Cu >Zn > Cr. The comprehensive index of potential
ecological risks(RI) for heavy metals indicated that 58. 1% of the 62 sediments samples had more than moderate ecological risks, and
the sites with high Rls were generally located around Sb mining area and the downstream of the Baluo River. In addition, the E! of Sb
was a predominant component of RI, indicating that the Duliujiang River is an area with extremely high potential ecological risk of Sb.

Key words; antimony(Sb) ; heavy metals; sediment; spatial distribution characteristics; ecological risk; the Duliujiang River
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Table 2 Enrichment factors and pollution levels
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Table 4  Descriptive statistics of heavy metals in sediments
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Fig. 2 Spatial distribution characteristics of heavy metals in sediments of the mainstream of the Duliujiang River
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Table 5 Pearson correlation coefficients of heavy metals in sediments r
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Fig. 3 Plot of loading of the first two principal components
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Table 6 Potential ecological risk assessment results of heavy metals in sediments of the Duliujiang River
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