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Abstract: This paper analyzed the spatial distribution of mercury ( Hg) in the soils and surface
waters in Guizhou Province. The geo-accumulation index and potential ecological risk index were
applied to assess the pollution degree and the ecological risk of total mercury ( THg) in soils and
the single factor method and safety threshold method were employed to evaluate the THg pollution
degree and the ecological risks of reactive mercury ( RHg) and methylmercury ( MeHg) in sur—
face waters respectively. The results showed that in the soils close to mercury—<elated mines and
factories there was a higher THg pollution. Of the 23 soil samples from the mercury—related
mines and factories the extreme severe and moderately severe THg pollution occupied
78.26% 13.04% and 8.70% of the total samples respectively. Meanwhile the potential
ecological risk of THg in the soils was extremely high. In the other areas soil THg pollution was
moderate and the potential ecological risk was acceptable. The THg pollution in the surface
waters close to mercury mines lead-zinc mines and organic chemistry factories was serious but
the ecological risk to aquatic organisms was negligible due to the low concentrations of RHg and

MeHg.

Key words: Hg; ecological risk assessment; geo-accumulation index; potential ecological risk
index; safety threshold.
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o ( Hope 2006) .
8 ~4900 ng * L7';
24.31 ~347.52 mg * kg’
2~3 ( 1997,
2004) .

1999; Feng et al. 2004)

1
1.1
( 2006; Jiang et al. 2006; Qiu 1.1.1
et al. 2006) .
o EPA
/ (QA/QC) .
. 28 (1)
19 ( 2).
1
Table 1 Summaries of THg concentrations in soils of Guizhou Province
(mg - kg™')
8.7~84 36 29 2006
1.1 ~317 49 109 2006
0.33~24 7.2 8.0 2006
0.81 ~10 3.3 3.5 2006
0.7 ~47 6.7 - Li et al. 2008
_ 447 - 2006
1.1~790 196 278 2006
163 ~744 453 410 2006
0.16 ~389 40.94 76. 64 2011
0.09 ~312 13.24 53.57 2011
0.05 ~229 12.12 51.59 2011
9 ~222 76 - 2011
- 215.2 - 2006
- 78.8 - 2006
121 ~ 456 237 190 2006
0.41 ~610 215 172 2006
5.6 ~70 31 35 2006
0.41 ~25 8.97 7.26 Qiu et al. 2006
1.1~5.1 3.1 2.8 2006
3.7~9.6 7.3 3.1 2006
- 289 2.8 Milena et al. 2003
1.6 ~37 17 Wang & Zhang 2009
- 7 - Wang & Zhang 2009
- 38 - 2000
- 0.25 0.04 Milena et al. 2003
- 0.27 - Milena et al. 2003
0.062 ~0.096 0.076 - Li et al. 2008
0.14 ~0.86 0.38 0.16 Feng et al. 2006
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2 (ng+L™)
Table 2 Summaries of Hg concentrations in surface waters of Guizhou Province
2.08 ~19.14 5.7 0.1~0.7 0.4 0.04 ~0.4 0.19 2006
2.5~13.9 6.9 - - - - He et al. 2008
1.7~9.0 5.3 - - - - 2008
0.32~6.75 1.4 - - - - 2011
0.44 ~3.13 1.31 0.04 ~0.62 0.17 0.03~1.5 0.12 2011
0.4~1.37 0.86 0.04 ~0.48 0.14 0.03 ~0.22 0.08 2011
1.29 ~3.18 1.79 0.09 ~0.43 0.19 0.04~0.1 0.07 2009
1.3~39 9.1 - - - - Feng et al. 2003
- 30 - 3.1 - 0.023 Milena et al. 2003
20 ~336 76 0.5~4.0 1.6 - - Feng et al. 2003
- 1830 - - - - Milena et al. 2003
12 ~691 138 199. 68 - - - Feng et al. 2004
35 ~5900 1730 0.6 ~40 7.49 0.081 ~6.0 0.61 Qiu et al. 2009
34 ~870 398 0.69 ~3.7 2.09 0.19 ~0.51 0.33 Qiu et al. 2009
6.8 ~68 27.85 - - - - Lin et al. 1997
600 ~ 3900 2050 1.6 ~320 55.54 0.19~3.1 0.81 Qiu et al. 2009
780 ~9300 3727 2.1~390 64.23 0.31~0.43 0.35 Qiu et al. 2009
43 ~2100 620 0.66 ~12 7.6 0.11 ~5.4 0.42 2008
24.8 ~7020 846 1.16 ~11.8 3.9 - - Qiu et al. 2006
1.1.2 o
ECOTOX (‘http: // (1) Muller( 1969)
www. epa. gov/ecotox/) ( http: //www.
cnki. net/) o
7 (  3)(Forsiner et al. 1993) .
3.731) . Igm=log2 C/( kxB) (1)
48 ~96 h LC,, EC,, :C ' B vk
4 ~12d LC,, EC,, 1.5
(2) Hakan—
( Wheeler et al. 2002) son( 1980)
1.2
1.2.1 °
C,=C/C, (2)
( 2003) N E =T xC, (3)
N ( 2007) C; ; C,
( 1992) 3 0.16 mg * kg™'( 1999) ; E,
o ; TF
40,
o 2 4,

1.2.2
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Table 4 Grade of potential ecological risk

<40
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=100
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10%
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Fig.1 Geo-accumulation index of Hg in soils of Guizhou Province
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Fig.2 [Ecological risk index of Hg in soils of Guizhou Province
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Fig.3 Pollution index of Hg in water bodies of Guizhou Province
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Table 5 Exposure concentrations and toxicities of RHg and
MeHg

(ng+ L) (ng+ L)
- 0.04~390 14.74
58 187.6~9392105 1338161.2 1g(MeHg)
- 0.023 ~6 0.67098

17 83.2 - 1000000 15103.58 Fig.4 Cumulative distribution curves of exposure concen—

trations and chronic toxicity for RHg and MeHg

6
Table 6 Ecological risk of RHg and MeHg in water-bodies R
of Guizhou Province
90% 10% X A
(ng- L") (ng+L™)
19 2688 141 °

1.6 369 231 2.2.2
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