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Abstract: Tongren mercury mine located in Yun-chang—ping town Bijiang district Tongren City. It used to be one
of the largest mercury mines at Guizhou province. With an aim to investigate the characteristics of mercury pollution
in Tongren mercury mining area we collected the air water calcine soil and crop samples to analyze the concen—
tration of mercury in samples. The results showed that the total gaseous mercury ( TGM) concentrations ranged from
7.29 to 138.9 ng*m™( with an average of 57.4 ng*m®) the total mercury ( THg) concentrations in surface waters

ranged from 81.59 to 4.25 x10° ng*L." the THg contents in calcines ranged from 2.79 to 510 mgekg™ and the
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THg contents in soils ranged from 3. 06 to 2.92 x 10’ mgekg™. All the samples had the mercury concentration ex—
ceeded the control site or national environmental standards. Totally 10 crops including corn ( Zea mays L) sor-—
ghum ( Chinese sorghum) jujube ( Ziziphus jujuba Mill) pear ( Pyrus spp) eggplant ( Solanum melongena)
gourd ( Luffa cylindrica) tomato ( Lycopersicon esculentum) pumpkin ( Cucurbita moschata duchesne) bitter
gourd ( Balsam pear) and pepper ( Capsicum annuum) were collected for mercury analysis. With the exceptions of
eggplant and pumpkin mercury concentrations in edible sections of crops exceeded national food safety standard.
In summary Hg mining and retorting activities have resulted in serious Hg pollution at local environment and af-
fected the food safety in the study area. Mercury pollution of Tongren Hg mine shouldn’t be ignored.
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Fig. 1 The sampling sites of Tongren Hg mining area
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Table 1  The total elemental gaseous mercury

concentrations at Tongren mercury mine ( Unit: ng*m®)

Description Samples Min Max Mean
9 13.7 139 57.4
Tailings area
4 7.3 13.9 10.4
Mining periphery
Guiyang 3 5.8 7.4 6.5

2
Table 2 The total elemental gaseous mercury concentrations

at mercury mines in China and other countries

/( ng*m?)

Name of Hg mine Location TGM /( ng°m’3) References

7 ~4 x10* 16

Wuchuan Hg mine ~ Guizhou China

17.8 ~1.1x103 17

Wanshan Hg mine Guizhou China

Nevada Hg mine Nevada USA 13 ~866 18
Palawan Hg mine  Palawan Philippines 0.9 ~65 19
El Callao Hg mine FEl Callao Venezuela 280 ~1 x 10° 2
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10° ngel, 3 Fig. 3 The correlation relationship between particulate Hg and total
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Table 3 The mercury content of calcine at Tongren
5 Hg mining area ( Unit: mgekg™)
1~6 7.9 s Min Max Mean
Fig. 2 The distribution characteristic of different mercury species ( n=6)

- Mercury content 2.79 510 80.6
of surface water at Tongren Hg mining area ereuty conten
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Note: Sampling points 1 ~6 for mining sites 7 ~9 for the control areas. ( Samples number n =6)
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Table 4 The distribution of mercury speciation at

Tongren Hg mining area ( Unit: mg-kg™)

Mercury speciation Min Max Mean

0.0002 0.20 0.02

Dissolved and

exchangeable (0.0007% ) (0.026%) (0.007%)
0.0002 1.24 0.10
Special adsorbed (0.0008% ) (0.16%) (0.029%)
0.0002 9.18 1.08
Oxidation state (0.002%) (1.2%) (0.34%)
0.047 (0.31%) 630 (59%) 108 (32%)

Bound to organic

2.32 (59%) 2.91 x10°(99%) 217 (65%)

Residual
Sum of different 3.06 2.92 x10° 322
forms of mercury
Aqua regia digestion 2.77 2.89 x10° 287
of total mercury
*
110% 101% 112%
Recovery rate
0 P /

Note: Percentage in () represents the proportion of different forms mercu—
ry/total mercury; * sum of different forms of mercury content / aqua re—

gia digestion of total mercury content.

Fig. 4 The distribution of mercury concentrations

of soils at Tongren Hg mining area

3.5
6( Table 6) (

) 2.41 ~95. 4 pgeke’

( M GB2762-2012)

o

5
Table 5 The mercury content in the soils collected

from some mercury mines in China and other countries

/( mg-kg™)

Name of Hg mine Location  Soil mercury content References
/(mgkg™)
5.1~790 z
Wuchuan Hg mine Guizhou China
0.33 ~320 3
Wanshan Hg mine Guizhou China
Nevada Hg mine  Nevada USA 62 ~393 »
Mieres Hg mine  Asturias Spain 1.7 ~472 30
Idrija Hg mine  Idrija Slovenia 8.4 ~415 3
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Dry weight /
Corp e Sample Min Max Mean
wet weight J.

5 2.9 40.7 22.4

Zea mays L. Dry weight
3 3.3 71.0 34.2

Sorghum Dry weight
3 17.8 64. 7 45.3

Jujube Wet weight
3 4.1 73.4 35.6

Pear Wet weight
3 2.7 6.4 4.20

Eggplant Wet weight
3 2.9 37.5 25.5

Loofah Wet weight
5 5.6 19.9 12.8

Tomato Wet weight
3 2.4 6.4 4.6

Pumpkin Wet weight
4 11.8 95.4 50.7

Balsam pear ~ Wet weight
4 5.5 25.5 15.4

Chili Wet weight
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