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Feng Z G, Liu W, Zhang L Y, Li P S, Ma Q. Enrichment and supernormal enrichment phenomenon of Cd in soils developed
on Cd—poor carbonate rocks: A case study of karst areas in Guizhou, China. Geological Bulletin of China,2022,41(4):533-544

Abstract: Based on the study on the distribution characteristics of Cd for 19 weathering profiles in the karst areas of Guizhou, China,
this work preliminarily revealed the enrichment mechanisms of Cd and the restrictive factors of Cd contents in soils developed on Cd—
poor carbonate rocks. The main conclusions are as follows: (D Soils derived from Cd—poor bedrocks can also contain obvious enrichment
or even supernormal enrichment phenomenon of Cd, and the summit content of Cd is usually located at the bottom of the soil layer

(i.e., T1).@ Cd generally preferentially occurs in acid—insoluble phase in bedrocks, and on the other hand, owing to very low mass
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percentage of acid—insoluble residues in bedrocks, the proportion of Cd of acid—soluble phase in the bulk rocks still has an abnormal

advantage. Thus, on the basis of Cd—rich acid—insoluble phase in bedrocks, combined with the contribution of Cd from acid —soluble

phase in bedrocks, it creates a fact that Cd is universally rich in soils in the karst areas.() The content of Cd in soils is not directly related

to its content in bedrocks or acid—insoluble residues of bedrocks, and it is constrained by the content of Cd in acid—insoluble residues of

bedrocks, the mass percentage of Cd of acid —soluble phase in the bulk rock and the loss rate of Cd in T1 together. The optimum

conditions conducive to the extraordinary enrichment of Cd in T1 contain three aspects as high level of Cd in acid—insoluble residues of

bedrocks, large proportion of Cd of acid —soluble phase in the bulk rock and low loss rate of Cd in T1.In addition, for the soil layer

formed by the accumulation of acid insoluble residues in bedrocks, T1 is the starting point for its development and evolution. The higher

the content of Cd is in T1, the higher it is usually in the soil layer, reflecting the development characteristics of general weathering

profile. This study might deepen the understanding of geochemical behavior of Cd in karst environment, and provide reference for

regional Cd pollution risk assessment based on geological genesis and establishing its cleaning level.

Key words: cadmium—poor carbonate rock; soil; cadmium; supernormal enrichment; karst area; Guizhou Province
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Fig. 1 The locations for the 19 weathering profiles in the karst areas of Guizhou
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Table 1 The basic characteristics for the 19 weathering

profiles in the karst area of Guizhou
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Fig. 2 The distribution characteristics of Cd for the 19 weathering profiles in the karst areas of Guizhou
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Table 2 The contents of Cd and Zr and some indices for the 19 weathering profiles in the karst areas of Guizhou

) 1 Cd/10™° Al cd* Zr/107°
G Y Yt Yf Tl T,o(n) Too  Toi /% /% Y Yt Yf T1
1 0.006  0.193  0.102 0.888 0.285(12) 0.888 0.129 095 3056  0.703 46.20 5.62 161
2 0.051  0.630  0.091 255  0.538(17)  2.55 0.19 054  6.67 0.581 114 1.14 118
3 0.009  0.227  0.068 0213 0.151(12)  0.213  0.068  0.81  20.43 1.16 136 51 168
4 0.068  0.039 0.069 0419 0296(10) 0419  0.163  2.46 1.41 7.10 232 53.90 152
5 0.167  0.072 260  22.80  2.88(12) 228 0242 1.06  0.46 1.15 64.60 11.90 203
6 0.102 - 0179 470 1.17(26) 4.7 0.347  4.00 - 1.77 - 3.52 95.44
7 0.138 293 251 2129 4.08(13) 2129 0903 0.7 5.73 0.621 398 3.81 441
8 0.20 1.97 134 449  0.955(9) 449 0147 0.64  6.30 1.20 112 5.87 139
9 0.168  0.453  0.782  18.89  4.97(8) 18.89 239 0.51 1.38 0.765 220 5.91 244
10 0.125  0.030 - 0.409  0.488(6)  0.692  0.409  2.79 0.67 17.20 233 - 253
11 0.095  0.036  0.091 0582 0.413(11)  0.659 0297 10.82  4.10 14.30 121 16.50 188
12 0.137 - 0.044  0.722  0.551(4) 0722 0.41 0.25 - 0.578 - 3.32 139
13 0.077 0267 0.103  1.83 0.544(11) 1.83 0331  0.86  2.98 2.95 448 10 287
14 0.264  2.66  0.054  1.46  0.402(23) 1.46  0.192  0.25 252 4.88 159 1.11 195
15 0.071 - 0.526 435  1.57(17) 435  0.429 455 - 10.03 - 20.46 214
16 0.063  0.075 - 0.308  0.213(6)  0.308  0.08 3.17 3.77 5.80 121 - 243
17 0.025  0.087 - 0.168 0.219(10) 0273  0.151  1.80  6.26 3.08 162 - 234
18 0.179  0.219 - 0.661  0.738(6)  0.794 0.661  1.59 1.95 7.73 255 - 177
19 0.160  0.474 - 3.46 3.60(5) 451 3.22 1.73 5.13 2.74 139 - 283
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Table 3 Mass transfer coefficients (7., ) of Cd for the 19

weathering profiles in the karst areas of Guizhou

HlEss Y Yt Yf T1 Tye  Thin Tas
1 0 -051 113 —035 —0.78 —0.93 —0.35
2 0 —0.94 —-0.09 -0.75 —0.95 —0.99 =0.75
3 0  -0.78 —0.83 —0.84 —0.89 —0.96 —0.83
4 0  -098 —087 —0.71 —0.8 —0.95 —0.71
5 0 —0.99 0.5 =0.23 —0.9 —0.99 —0.23
6 0 - -0.12 -0.15 -0.88 -0.99 —0.15
7 0 -0.97 196 —0.78 —0.96 —0.99 —0.78
8 0 —0.89 0.37 =0.81 —0.96 —0.99 —0.81
9 0 -099 —04 —065 -091 -0.96 —0.65
10 0 -098 - —0.78 —0.73 -0.78 —0.61
11 0 -0.96 —0.17 —0.53 —0.7 —0.78 —0.51
12 0 - —0.94 -098 -0.98 -0.99 —0.98
13 0 -098 —0.61 —076 —092 —0.95 —0.76
14 0 -0.69 -0.1 —0.86 —0.96 -—0.99 —0.86
15 0 - 2.63 1.87 —0.05 —0.76 1.87
16 0  -094 - —0.88 -—093 —0.98 —0.88
17 0 -093 - =091 —091 —0.95 —0.87
18 0 —0.96 - —=0.84 —0.83 —0.84 —0.82
19 0 -094 - —079 —-0.79 -0.82 —0.74
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Fig. 5 Enrichment coefficients of Cd in the soil layer for the 19

weathering profiles in the karst areas of Guizhou
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weathering profiles in the karst areas of Guizhou, China
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