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The occurrence, distribution and preliminary risk assessment of heavy metals in sediments
from Xiangjiang River (Yueyang Section)
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Abstract: The occurrence and distribution of 10 heavy metals, Cd, Cu, Pb, Zn, Cr, Tl, V, Mn, Co and Ni in
sediments collected from Xiangjiang River (Yueyang section) were analyzed. Meanwhile the potential ecological
risks of these heavy metals were calculated and assessed using Index of geoaccumulation (/g,) as well as Lars
Hanson method based on concentrations measured in this study. The results indicated that (1) Xiangjiang River
(Yueyang section) was heavily polluted by Cd, Zn, Mn and Cu, with concentrations ranging from 8.56—19.4 mg/kg,
250-367 mg/kg, 1489—2258 mg/kg and 40.5—64.7 mg/kg, respectively; (2) RI values in this area varied from 369
to 698, implying high ecological risks in most of the sampling sites in the studied area, which were mainly from
Cd and TI; (3) The pollution characteristic of multi-metals in this section was mainly related to Cd.
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Fig.l1 Sampling sites in Xiangjiang River (Yueyang Section)
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Table 1  Pollution degrees indicated by E/ and RT
RI
Ei <25 RI<50
25< E} <50 50<RI<100
50< E! <100 100<<RI<<200
100< E; <200 RI=200

E! =200
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Table 2 Concentrations of 10 heavy metals (mg/kg) in sediments from Xiangjiang River (Yueyang Section)
A\ Cr Mn Co Ni Cu Zn Cd Tl Pb
QY1 105 71.3 1489 17.3 443 57.5 316 19.4 1.09 32.4
QY2 113 66.0 2258 23.7 47.3 64.7 367 18.6 1.26 38.1
QY3 93.4 82.7 1781 17.6 39.2 47.0 223 8.79 0.99 27.4
QY4 115 83.1 1761 17.9 43.5 53.7 337 8.56 1.12 32.8
XY1 106 79.6 1882 23.6 43.4 60.0 301 15.6 1.27 34.9
XY2 71.9 60.5 1471 15.1 28.3 40.5 250 11.8 1.05 26.8
101 74.9 1774 19.2 40.1 53.9 299 13.8 1.13 32.1
/ 113 / / 28.9 50.9 / 0.72 / 42.2
61.8 206 860 9.90 38.6 316 619 16.7 1.67 213
/ 52.6 / / 22.6 16.2 / 0.11 / 17.4
/ 73.3 753 14.2 339 26.6 31.6 / / 37.8
/ / / / / / / / 0.74
299 mg/kg) (619 mg/kg) 2.1.3 JLARMF T iE F IR
(31.6 mg/kg) Tl 0.99~
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Table 3 Iy, of 10 heavy metal in sediments from Xiangjiang River (Yueyang Section)
Tgeo v Cr Mn Co Ni Cu Zn Cd Tl Pb
QY1 -0.24 -0.24 0.77 -0.14 0.14 0.76 1.51 7.02 0.23 -0.27
QY2 -0.12 -0.47 1.37 0.31 0.23 0.93 1.72 6.95 0.44 -0.03
QY3 -0.40 -0.15 1.03 -0.12 -0.04 0.47 1.00 5.87 0.09 -0.51
QY4 -0.10 -0.14 1.01 -0.09 0.11 0.66 1.60 5.83 0.27 -0.25
XY1 -0.22 -0.20 1.11 0.31 0.11 0.82 1.44 6.70 0.45 -0.16
XY2 -0.78 -0.59 0.75 -0.33 -0.51 0.26 1.17 6.29 0.18 -0.54
-0.31 -0.30 1.00 -0.01 0 0.65 1.40 6.45 0.28 -0.29
x4 WIERBRTRYESRBELESEETIINEGR
Table 4 Potential ecological risk assessment results in sediments from the Xiangjiang River (Yueyang Section)
E}
RI
Cd Cr Cu Pb Zn Mn Co Ni Tl \%
QY1 583 1.72 5.75 2.32 1.81 4.85 7.02 9.60 79.3 2.55 698
QY2 558 1.47 6.47 2.72 2.10 7.36 9.62 10.2 91.6 2.75 692
QY3 264 1.84 4.70 1.96 1.27 5.81 7.15 8.49 72.0 2.27 369
QY4 257 1.85 5.37 2.34 1.92 5.74 7.28 9.41 81.5 2.80 375
XY1 469 1.77 6.00 2.50 1.72 6.13 9.58 9.39 92.4 2.58 601
XY2 353 1.34 4.05 1.91 1.43 4.80 6.14 6.13 76.4 1.74 457
414 1.66 5.39 2.29 1.71 5.78 7.80 8.87 82.2 2.45 532
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