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Abstract The distributions of mercury Hg in the soils—crops system from weathered coal mine spoils and environmental impacts on the
study area in Shuicheng, Guizhou Province, China were studied and discussed in detail. Hg and methyl mercury in soils and the crops from
weathered coal mine spoils were measured using cold vapor atomic fluorescence technique. And occurrence mode of Hg were analyzed using
the BCR method. The results showed that total Hg concentrations in the soils from weathered coal mine spoils changed from 0.07 to 1.06 mg *
kg™, and negatively correlated with pH r=-0.68, P<0.01 . Total Hg concentrations in the soils from coal mine spoils with long—term weather—
ing process were in the same lever with those in the background soils. Total mercury in the soils from coal mine spoils with short—term weath—
ering process, however, exceeded the national environmental quality standard for soils . Thus, these fields were condemned unfit to grow
crops. Methyl mercury in the soils from the weathered coal mine spoils changed from 0.52 to 2.68 pg-kg™, and correlated positively with total
mercury concentrations  r=0.65, P<0.05 . The proportions of methylmercury to total mercury in these soils were higher than those in nature
soils with mercury pollution or no pollution. The BCR results showed Hg mainly existed in residual fraction and organic/sulfide fraction. The
exchangeable mercury fractions in the soils from coal mine spoils with short—term weathering process were slightly higher than those in the
soils from coal mine spoils with long—term weathering process. There were relatively higher mercury concentrations in the soils from coal mine
spoils with short—term weathering process, but mercury concentrations in Solanum tuberosum, corn, and phaseolus vulgaris.L. in these areas
did not exceed the national standard, and were higher than those in the same plant species in the soils from coal mine spoils with long—term
weathering process.
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Table 1 Distributions of sampling sites and concentrations of mercury and methyl mercury in soils from weathered coal mine spoils

pH /mg-kg™ Ing-kg™
1I5m 6.9 0.15 1.32
20~30 a 10 m 8.1 0.20 1.60
S5m 7.6 0.12 2.30
0m 7.8 0.12 1.72
8.0 0.11 121
7.7 0.15 1.38
cl N - 0.10 1.23
9.1 0.09 1.08
c2 7.7 0.07 1.06
9.3 0.15 1.61
c3 N 8.7 0.11 1.36
c4 N - 0.09 1.54
bl 33 1.06 1.30
0~10 a b2 N 5.5 0.28 2.68
b3 N - 0.39 2.28
b4 3.8 0.47 2.20
a 6.15 0.09 1.37
n=6 - 0.77
n=5 9.3 0.18
10~20 a - 0.09 0.52
- 0.16 1.41
- 0.50 2.03
3.6 0.21 1.91
- 0.18 -
10 a 6.7 0.21 2.30
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Figure 1 Concentrations and distributions of mercury species in the soils from weathered coal mine spoils with different weathering time
0.1%~1.9% 0.9%. N N

pH\ 210
r=0.65 P<0.05 .
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