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Pollution Characteristics and Ecological Risk Assessment of Heavy Metals in Surface Sediments in Changsha-
Zhuzhou—-Xiangtan Reach, Xiang Jiang River, China

ZHANG Kun'? YANG Xia', WU Ya—ji', WU Bei—juan', KUANG Xiao-liang'

(1.College of Resources & Environment of Hunan Agricultural University, Changsha 410128, China; 2.College of Resources and Environment
Science of Hunan Normal University, Changsha 410006, China )

Abstract: The concentration and distribution characteristics of six heavy metals (Mn, Zn, Pb, Cu, Cr, Ni) were analyzed in 384 surface sedi-
ments samples from Xiang Jiang River (Zhuzhou—Xiangtan—Changsha Reach, hereinafter referred to as Chang—Zhu-Tan Reach ). Heavy metal
pollution in the sediments from those areas were analyzed and evaluated by using geo—accumulation index method and potential ecological
risk index method. The results indicated that the concentrations of heavy metals in the sediments from Chang—Zhu-Tan Reach which had dif-
ferent variation trends, the distribution of 3 heavy metals (Cu, Pb and Zn) was contacted with regular geographic changes, the distribution of
the other 3 heavy metals (Cr, Ni and Mn ) was contacted with irregular geographic changes. According to the results by using geo—accumula—
tion index, there were potentially heavy metals pollutions in Chang—Zhu-Tan Reach, and 4 kinds of metals (Pb, Cu, Zn, Mn) were arrived
different degree of contaminations. There were serious pollution of Pb and Zn, mild or moderate pollution of Mn and Cu in Xiawan, Zhuzhou
Reach (ZX5-10). In Xiangtan and Changsha Reach, there existed moderate pollution of Pb and Zn, mild or moderate pollution of Cu, Mn, Ni
and Cr. The potential ecological risk index indicated that the degree of heavy metal pollution in the surface sediments from Zhuzhou Reach
represented high ecological hazard, Xiangtan Reach represented moderate ecological hazard, Changsha Reach represented slight ecological
hazard. The results suggested that attention should be paid to the potential ecological risk of Xiawan, Zhuzhou Reach (ZX5-10).
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Figure 1 Sampling sites of surface sediments from

Chang—Zhu-Tan Reach, Xiang Jiang River
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Table 1 Heavy metals concentration in surface sediments from Chang—Zhu—Tan Reach, Xiang Jiang River
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TER aml P oz BREE O oo BRGE  PBIE o, TR
[X[8] /mg-kg™ mg-kg™ SLTTAR [X[a] /mg-kg™ mg-kg™! ST [X[E] /mg kg™ mg-kg™! SLTTAR
Cu 64~291 138.89 0.52 77~141 95.22 0.40 64~80 73.07 0.31 20
Pb 152~1 300 696.00 1.07 127~188 174.12 0.32 87~175 138.63 0.20 22
Zn 450~3 782 1560.55 0.70 443~756 563.89 0.29 323~576 460.56 0.29 76
Mn 1 646~2 498 2 144.24 0.34 975~3 317 2 339.03 0.30 1229~2933 2 487.13 0.27 450
Cr T7~127 101.22 0.39 72~104 89.29 0.16 89~129 96.66 0.19 44
Ni 52~85 63.29 0.55 36~80 53.68 0.51 35~56 48.64 0.22 21.2
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Figure 2 The contents change of 6 kinds of heavy metals concentration in surface sediments from Chang—Zhu-Tan Reach, Xiang Jiang River
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Figure 3 Index of geo—accumulation (/) and classification of heavy metals pollution in surface sediments from

Chang—Zhu—Tan Reach, Xiang Jiang River
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Table 3 Potential ecological risk coefficient (E!) and risk indices (RI) of heavy metals

in surface sediments from Chang—Zhu—Tan Reach, Xiang Jiang River

X3 RFE E RI
Cr Mn Ni Cu In Ph
e ZH4 432 30.83 9.49 40.48 7.26 3257 124.96
ZF1-6 7.02 20.33 10.03 63.04 1478 66.31 181.51
ZU4-7 5.04 23.46 1535 59.49 4831 216.79 368.45
7X5-10 5.81 29.72 10.77 182.19 61.86 277.57 567.92
i 205 4.82 40.94 10.79 59.93 8.79 39.45 164.72
2Q 4.82 4093 10.79 59.93 8.80 39.46 164.72
XS2 4.00 12.04 6.70 87.81 8.93 40.09 159.57
X10Q 4.84 2222 7.73 55.06 9.09 40.79 139.72
X30Q 472 19.67 8.14 65.44 6.09 27.31 131.37
7B6 5.75 34.50 14.50 4935 9.33 41.86 155.30
XT2 5.57 35.62 10.94 50.63 7.63 3422 144.60
XT 4.94 28.88 9.78 59.51 8.29 37.20 148.61
781 4.90 37.15 9.64 48.38 8.18 36.71 144.96
Kb HZ 5.08 34.15 8.72 44.68 6.51 29.23 128.37
1z 4.98 34.83 9.90 4755 8.30 37.23 142.78
SG 7.09 36.20 10.19 49.57 6.95 31.19 141.19
XW 4.01 15.18 6.41 40.17 4.11 1845 88.33
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