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A study of basic features and heavy metals adsorption performance of soil
in the Dexing copper mine

LI Zi-yue, WU Feng and HAO Rui-xia
(Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: The trace element and mineral characteristics of the soil in the Dexing copper deposit were analyzed in
this paper. The analytical results show that the soil is enriched with heavy metals, and the heavy metals and clay
minerals show good consistency in top soil. The leaching experimental results of the soil column indicated that,
when the leaching time was 451 hours, the adsorption capacity of the soil for Pb** was 2 584.75 mg/kg, and
the adsorption was unstable during the first half period and then gradually attained equilibrium during the second
half period. After leaching, the relative mass fraction of minerals in the soil column changed, and the amount of
clay minerals decreased. The adsorption capability of clay minerals for Pb?* was different in different soil layers.
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Fig. 1 Sampling sites in the Dexing copper ore district screenshot from Google satellite map
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Table 1 Basic information of the collected soils

ZJC1 23

DWH-GK-1 2 3 - -
WKB-1 2 3 4%

WKB-MS-1 2 3 4 4% -

LAJ-HK-1 2 3
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Fig. 2 Schematic diagram of the equipment for soil column leaching experiment
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2 mg kg
Table 2 Average content of heavy metals in each sample location and their comparison with the background values
of Jiangxi Province
\% Mn Co Ni Cu Pb
WKB 105.01 776.61 16.91 1697.08 63.78 50.43
WKB-MS 119.26 722.20 19.06 1175.64 68.56 34.92
YAL® 107.40 709.39 20.60 1 .852.56 669.62 74.77
HK 102.08 1408.29 15.54 2907.358 31.84 54.57
DWH-GK 123.55 190.68" 7.15" 512.40 411.96 62.91
83.40 259.00 9.75 19.00 20.80 32.10
*
3 mg kg
Table 3 Vertical distributions of heavy metals in each sampling site
cm \% Mn Co Ni Cu Pb
0 131.78 186.06 6.62 51.19 446.69 98.55
10 119.67 169.74 5.63 72.75 322.64 63.01
DWH-GK
20 118.87 141.69 6.64 1881.04 621.58 64.52
30 123.90 265.22 9.70 44.61 256.94 25.55
0 107.44 595.10 18.58 150.61 484.01 78.32
10 74.09 397.45 13.72 6943.60 398.30 68.30
Al® 20 96.93 509.49 16.03 80.04 1539.94 75.16
30 121.16 870.22 22.82 48.63 659.79 90.60
40 137.38 1174.70 31.88 2039.93 266.05 61.47
0 118.52 388.24 16.43 3694.52 72.58 46.68
10 122.87 334.62 16.21 2314.82 144.61 43.25
WKB 20 113.27 506.28 18.22 68.41 39.82 37.19
30 53.46 1564.56 12.31 37.42 22.44 15.75
40 116.91 1 089.36 21.37 2 370.21 39.44 109.26
0 114.44 736.25 17.84 55.12 106.06 31.94
10 119.29 513.34 17.02 1185.47 86.75 40.10
WKB-MS 20 116.40 374.51 17.95 1304.15 68.29 39.56
30 121.86 1027.27 22.02 3273.88 42.44 35.98
40 124.30 959.64 20.45 59.60 39.26 27.02
0 99.50 307.41 13.87 14 336.03 33.32 54.81
10 101.85 479.83 11.55 51.57 34.30 104.09
HK 20 93.61 2084.10 23.19 53.08 27.91 38.61
30 91.17 1291.96 11.44 48.98 29.07 42.77
40 124.26 2878.14 17.63 48.23 34.61 32.57
110.96 785.22 16.21 1675.58 242.37 55.21
V Cu Pb Co 30 XRD
cm 30 55.4% 31.9%
cm 1.0% 4.8% 0.1%
Cu Mn 0.3% 0.1% 6.7%
Cu Mn 1.7% 39.4% 5
Cu Mn 3
DWH-GK  ZJC
WKB-MS
WKB 3
2.2 58.6% HK 67.4%
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5 Pb
4 4
Pb Table 4 Fitting characteristics of different Pb
adsorption isotherms
2.3 Langmuir Freundlich Temkin
2.3.1 Ph *
451 h Pb Qpmg ke ' r r
Pb ¢ <o 0.93 @® 11 0.3825 0.844 3 0.7286
OO 20 10 000 0.8179 0.9730 0.9581
2584.75 mg kg 32% Pb ®~0 31 - 0.5389  0.9485  0.9727
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Fig. 6 Pb adsorption isotherms for two periods dots for experimental data lines for calculated data
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Fig. 7 Variations of relative concentrations of quartz and
clay minerals in different depths before and after the soil col-
umn experiment 2 451
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W2—after the leaching experiment 0.93 2 584.75 mg kg



1020 32
a #IEHT oF:: %59
N N Y NN
o NN ] S er oSNNI S
2 NN 7§ -y
B arr B ann

30

N\A\\\\2

L

40

-

8

O

-

30

-

40

Fig. 8 A comparison between the propotions of different clay minerals in the soils before and after the soil column experiment
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