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Distribution Characteristics of Mercury Occurrences in the Paddy Soil of Hg Mining
Area and its Effect on Mercury Methylation
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Abstract: The concentration of methylmercury ( MeHg) in rice is usually high in mercury ( Hg) contaminated areas. The
Hg occurrence in soil is considered as an important factor influences methylation processes. This study analyzed total Hg
(THg) MeHg Hg occurrences and environmental factors in the rice paddy soil profiles from an abandoned mercury min—
ing area and an artisanal mining area in Wanshan Guizhou and discussed effects of soil” s Hg occurrences on methyla—
tion. Results showed that concentrations of THg and MeHg in paddy soils decreased gradually along the soil profiles. Or—
ganic-bound and residual Hg forms were predominated forms accounting for more than 98% of THg in soils. In the aban—
doned Hg mining area Hg immobilized by transforming processes of from soluble exchangeable specifically sorbed or/
and oxide-bound Hg forms to the organic-bound Hg form and even to the residual Hg form. In the artisanal mining area
the Hg methylation were mediated by sulfate reduction and iron reduction and the organic-bound Hg might have been in—
volved in the methylation process.
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Fig.3 Concentrations of different Hg forms in profiles of paddy soils
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2
Table 2 Correlation between MeHg and mercury forms in paddy soils from different sites
MeHg F1 F2 F3 F4 F5

MeHg 1. 00 0.34 0.27 -0.04 0.08 0.16
F1 1. 00 0.19 -0. 14 -0.01 0.13
F2 1. 00 -0.24 -0.21 0. 08

( HX) n=24 -
F3 1. 00 0.56 0. 08
F4 1. 00 0.08
F5 1.00
MeHg 1. 00 0.45" 0.33 0. 08 0.33 0.18
Fl 1.00 0.24 0.47" 0.52 0. 44"
(SK) n=27 F2 1. 00 0.31 0. 585* 0.46
F3 1. 00 0.43 0.22
F4 1. 00 0.22
F5 1. 00
MeHg 1. 00 0.03 .16 0.04 0.47" -0.05
F1 1. 00 0.08 0.17 -0. 14 0.22
(GX) n=19 F2 1. 00 0. 40 0.33 -0.14
F3 1.00 0. 40 0.01
F4 1. 00 -0.18
F5 1.00

(F1 ) 1 F3 (T4 T (P<

0. 05) (P<0.01) .
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Table 3 Environmental parameters of surface soil (0~5 cm) and soil porewater in different paddy fields
S(-10) /( pwmol /1) Fe’* /( umol /L) Fe** /( umol /1) SOM /% pH
( HX) 0.30.2 0. 63+0. 95 13.070.93 7.57+0.22 7.52
( SK) 0.29+0. 24 2.77+2.38 8.01+2.02 2.64+0. 48 7.51
( GX) 0.23+0.02 0.20+0. 40 6.86x1.10 3.85+0. 35 7.53

:S(-II) Fe**  Fe** ;SOM  pH
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Fig. 4 Principal component analysis for the influence

of environmental factors on soil Hg forms
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