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Fig. 1. Sampling sites in the Jinding mining district.
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Table 1. The major element contents and the ratios of Pb over Zn in different types of rock or ore

-3} gt w(Pb)/ % w(Zo}/%  w(Cd)/107¢  w(Ca)/% w{Fe)/ % Zn/Cd Pb/Zn
- e 0.01~0.44 0.03~5.05 50~650 0.91~42.95 0.18~10.27 8.3~77.6 0.04~1.5
iy 0.2 0.77 25.50 1.97 53.5 0.4
N=8 o 0.16 1.62 15.86 3.17 32.5 0.6
W 0.003~13.01 0.24~20.72 14~2800 0.46~38.18 0.65~38.22 26.3~3111.1 0.01~2.1
Ay
iy 2.65 4.73 17.86 8.78 542.6 0.6
N=8 o 4.20 6.43 14.58 13.43 986.3 0.8
- ] 0.03~18.58 0.12~13.46 110~8200 0.18~44.09 0.41~10.08 14.7~429.2 0.02~9.9
T3y 2.60 7.18 12.55 3.72 127.0 0.9
N=14 s 4.64 5.34 16.71 2.97 157.7 2.7
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Fig. 2. EDS spectrum of oxidized ore.
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Table 2. The main component analysis in shallow surface rocks
FRAEY E-Xidn
# 8 Ca0 MgO Si0, ALO, ¥ & Ca0 MgO Sio, AL O
JYROO1 3.83 1.4 78.52 3.46 JYROO3 5.52 0.2 61.28 2.11
JYRO02 8.25 ) 0.28 59.43 2.88 JYROO4 2.22 0.23 68.18 2.76
JYROOS 31.01 1.65 19.14 1.95 JYROO7 29.02 0.3 2.92 0.2
JYROO6 18.99 0.67 42.23 3.66 JYRO10 15.66 0.84 23.11 3.75
JYROO8 10.75 0.27 62.12 2.9 JYRO12 1.29 0.38 16.45 1.41
JYRO09 28.9 0.25 17.75 1.03 JYRO13 9.45 0.19 37.56 2.04
JYRO11 29.02 0.3 2.92 0.2 BCRO02 2.48 0.72 65.44 5.76
BCROO1 28.31 8.71 22.23 1.76 BCRO06 17.83 6.67 12.39 1.47
BCRO03 18.7 1.66 0.49 0.2 BCRO08 0.63 0.12 17.63 1.28
BCRO04 9.53 0.1 1.22 0.16
BCROO5 13.94 0.05 1.05 0.13
BCR007 14.2 0.17 0.43 _0.52
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Fig. 3. The correlation of Cd-Zn and
Cd-Ca in oxidized ore.
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Fig. 4. Leaching experiment apparatus
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Table 3. Analytical results of leaching test

G JP264 IP265
whag et fEl/d 4 8 12 16 20 4 8 12 16 20
pH 7.5 7.2 7.9 7.4 8.5 7.2 1.5 7.6 1.7 8.2
p(S05~)/(mg/L) 15217 1329.7 132.3  1539.1 1624.7  1122.6  1336.3 1403.8 1739.3 1755.9
o(Ca-)/(mg/L) 3 6.1 3.5 2.6 41.9 5.9 14.8 18.9 21.5 108.1
o(Cu)/(ug/L) 2.2 25.8 12.6 15.9 14.2 18.4 17 10.8 4.6 3.4
o(Zn)/(ug/L) 247.2 71.4 21.6 53.7 4.8 1412 77.4 48.7 14 13.7
2(Cd)/(pg/L) 2.3 2.1 1.7 1.9 1.4 17.1 16.3 15.7 13.3 12.1
o(Pb)/(pg/L) 16.2 15.1 2.8 4.6 6.1 20.9 9.3 6.7 4.3 2.9
(1) /(ug/L) 20.3 38.7 41.8 61.4 71.3 9.5 7.3 10.4 8.3 4.9
o(Mn)/(pg/L) 12.5 10.2 10 9.6 9.5 108.2 28.2 6.5 1.3 0.8
Zn/Pb 15.3 5.1 7.8 11.8 5.7 67.6 8.3 7.3 3.2 4.7
Pb/Cd 7.2 7.2 1.7 2.4 4.3 1.2 0.6 0.4 0.3 0.2
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Fig. 5. Variation of cation and anion contents in leachate.
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Fig. 6. Correlation between zinc and
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Fig. 7. Hydrogeochemical characteristics of cadmium
in different reaches of the Bijiang River.
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Table 4. Cadmium contents in sediments of the Bijiang River
% & w1 w2 w3 W4 w5 w6 w7 w3
KA (pg/L) 1.7 3.0 6.2 17.9 18.5 11.6 18.2 123
BEE (mg/kg) 9.8 16.3 28.3 51.6 48.3 39.9 63.2 43.7
VLR (mg/kg) 4.9 13.5 77.2 94.2 254.1 210.1 218.9 241.1
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GEOCHEMISTRY AND ENVIRONMENTAL EFFECT OF CADMIUM IN
JINDING PB-ZN DEPOSIT OF YUNNAN
LI Hang'?, YE Lin?, XIAO Tang-fu,! PAN Zi-ping?®, HE Li-bin'->
NING Zeng-ping"*?, SUN Jia-long"®, PENG Jing-quan'-?

(1. State Key Laboratory of Eni I Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. State Key Laboratory of Ore Deposit Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
3. Graduate University, Chinese Academy of Sciences, Bejjing 100039, China)

Abstract: The Jinding Pb-Zn deposit in Yunnan is rich in cadmium, and mining activity is ready to facilitate cadmium to
release into the hypergene ecosystem. Concentration distribution of cadmium varies in different rocks in the mining district.
In the host rocks, cadmium concentrations range from 50 x 1075 to 650 x 10~ with an average of 310 x 107, In primary
ores, cadmium concentrations range from 14 x 10~ to 2800 x 10~ with an average at 767 x 10, However, in oxidized
ore, cadmium is of highest enrichment, with a range of 110 x 1076 to 8200 x 10~° and an average of 1661 x 107, 1t is
shown that the oxidized ore is the main carrier and environmental source of cadmium. The leaching test shows that Pb/Zn
ore is susceptible to oxidize and readily releases Cd and other harmful elements. These leached elements in the leachate
may be deposited rapidly in the order of Zn> Pb> Cd. As for Cd concentration distribution in the water ecosystem of the
Bijiang River, 15.7 pg/L Cd exists in water, 49.3 mg/L in suspended sediment, and 203.7 mg/L in river sediment. The
natural weathering of Cd-rich rocks and minerals presents a potential environmental risk for the aquatic ecosystem of the
Bijiang catchment.

Key words : cadmium; environmental geochemistry; environmental effect; Jinding Pb-Zn deposit
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