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Distribution and ecological risk of heavy metals in water and sediments of a river polluted by gold mining YU Jing'*,
ZHANG Hua',CAI Yongbing'* ,ZHOU Shiwei'.(1.Key Laboratory of Coastal Environmental Processes and Eco-
logical Remediation ,Yantai Institute of Coastal Zone Research , Chinese Academy of Sciences,Yantai Shandong
264003;2.College of Resources and Environment ,University of Chinese Academy of Sciences,Beijing 100049)
Abstract: Wastewater from gold mining can cause serious heavy metal pollution of water and sediments in riv-
ers. In the present study,water and surface sediments were sampled at 32 points along the river in a gold mining area.
The samples were analyzed by inductively coupled plasma mass spectrometry (ICP/MS) for the particulate and dis-
solved concentration of As,Pb,Cd,Cr,Cu,Zn. Sequential chemical extractions were conducted to examine the chemi-
cal speciation of heavy metals in sediments. Results showed that,in water samples,Cu,Zn, As mainly existed in the
dissolved form while Pb.,Cr,Cd distributed in the particulate form. The speciation of heavy metals in water was main-
ly controlled by wastewater discharges. As and Zn in sediments mainly existed in the oxides-bounded, organic-bounded
or residual form,while a large fraction of Pb,Cr,and Cu was in the organic-bounded or residual form. The concentra-
tions of Cd were in low level. Using geoaccumulation index and potential ecological risk index to assess the heavy met-

als,Cd and Cu were the priority risk elements.

Keywords: gold mining; sediments; speciation of heavy metals; geoaccumulation index; potential ecological risk
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Fig.5 Geoaccumulation index of heavy metals in sediments
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Zn . Pb,Cu.,Cr 5 4 . . Pb I.. —1.950~
As . . 4.851, . 31%
) o Zn , 4
. 0~37.51%; . Cd I, —0.703~8.322,62%
. S6~S13  ,Zn ., Cu I, —0.410~5.697,
., Cu S30 ,50%
. . Cu . ., Cr  I,, —1.808~3.107,
. Pb Cr N 0
2 .

2

Table 2 Potential ecological risk index of heavy metals in sediments from Jie River

E,

As Cd Cr Cu Pb Zn RI

S1 81.0 555.6 3.1 325.5 38.4 17.5 1021.1

S2 60.3 833.3 6.1 270.7 41.5 23.1 1235.1

S3 38.1 555.6 3.9 179.1 30.5 16.5 823.6

S4 44.4 555.6 3.5 227.6 38.8 18.2 888.0

S5 14.3 0 25.8 78.1 12.6 4.5 135.3

S6 185.7 555.6 5.8 90.6 205.1 13.3 1 056.0

S7 185.7 0 19.3 19.6 31.3 2.2 258.2

S8 152.4 277.8 7.9 50.5 41.5 3.5 533.7

S9 123.8 0 13.8 28.6 21.5 1.7 189.4

S10 87.3 0 23.5 29.3 21.1 1.6 162.8
S11 139.7 0 14.2 80.6 53.3 2.0 289.9
S12 192.1 0 21.9 54.6 20.9 1.6 291.0
S13 119.0 277.8 20.6 54.3 15.9 1.9 489.7
S14 190.5 833.3 8.8 389.0 48.6 97.8 1 568.0
S15 98.4 1 388.9 17.9 83.4 17.1 8.6 1614.3
S16 71.4 277.8 14.7 54.6 9.6 2.6 430.7
S17 52.4 277.8 16.5 33.7 7.3 3.4 391.1
S18 12.7 555.6 0.9 14.5 4.3 3.4 591.4
S19 30.2 833.3 11.0 53.8 21.5 6.2 956.0
S20 30.2 1111.1 6.8 37.2 9.8 7.2 1202.4
S21 84.1 1666.7 4.2 73.7 11.6 13.1 1853.4
S22 288.9 4 444.4 1.9 348.5 216.5 49.2 5 349.4
S23 136.5 5 000.0 7.8 254.3 67.3 24.8 5 490.7
S24 152.4 1 666.7 22.2 278.1 115.4 13.2 2 247.8
S25 76.2 833.3 25.4 44.1 3.9 4.7 987.7
S26 46.0 833.3 25.4 79.1 3.3 4.5 991.7
S27 20.6 277.8 4.2 65.8 3.1 2.6 374.2
S28 23.8 277.8 15.2 50.3 2.0 2.8 371.8
S29 27.0 555.6 1.7 37.0 7.3 4.2 632.7
S30 17.5 0 3.8 5.6 2.8 0.9 30.6
S31 42.9 555.6 10.4 78.8 4.5 4.4 696.6
S32 33.3 277.8 18.1 17.1 4.1 3.3 353.7
89.3 1102.4 12.1 109.0 35.4 11.4 1 359.6
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