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Antimony Pollution and Sulfur Isotope Study in the Waters of an Antimony Mine area
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Abstract: This study investigated the pollution state of antimony in the waters of an antimony mine located in Ban-
po, Guizhou Province, and traced the pollutants using sulfur isotope. The main goals of this study are to clear the
geochemical progresses controlling the fate and the transfer of antimony and to better understand the current pollu-
tion state of the rivers in this antimony mine area. The results showed that the waters are suffering from serious
pollution with Sh and SOi™ concentrations being up to 1377 Ug/L and 1926 mg/ L, respectively. The downstream
water of the Chahe River, 10 km away from the mine area, still contains high concentrations of Sb and SOi™. In
Chahe River, §"$Sbh, §*S-S0; and Sb-SO;  are remarkably positively correlated, the correlation coefficients are
r=0.68(p< 0.05), r= 0.8 p< 0.01) and r= 0.72( p< 0.05), respectively. These positive correlations suggest
that &*S in the dissolved sulfate and the concentration of SO;” can well reflect the water pollution state and the dif-
fusion distance of antimony in the Chahe River. According to the calculation of isotope mass balance, the sulfur in
the downstream of the mine area are mainly form antimony deposit, which implies that the water quality in the mine
area is significantly affected by mining activities.
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Fig. 1

Map showing the water systems and the sampling sites in the study area
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Tablel The concentrations of Sb, SO and

the sulfur isotopic compositions in the waters

Sh S0y RES
(Mg L) (mgL) (%

wWo1 7.95 82.1 13.3 —
w02 8.16 87.8 17.9  —2.08
W03 8.08 250.7 14.5 —
W04 8.40 1263 37.4 3.50
W05 5.32 546.8 147.4  5.86
W06 5.43 370. 7 63.8 3.11
wo7 3.60 28.0 131.6  6.41

w08 — 1320 3224 7.68
w09 — 562. 0 1178 3.47
w10 — 1377 1926 6.86
W11 3.72 514.6  506.8 3.41
W12 8.12 0.9 25.3 —1.57

W13 7.80 0.4 25.6 —0.93
W14 8.10 1.1 25.0 -
W15 7.32 34.7
W16 — 1427 295.5 6.32
w17 8.02 311 2.6 —0.27
W18 8.06 61.6 2.9 0.58
w19 7.09 83.0 62.4 3.23
W20 6.70 178.7  40.9 3.16
w21 8.36 179. 3 54.3 3.06
w22 8.23 197.6  58.7 3.23

30.8 —

( ) w23 8.16 1.3 20.5 8.55
( ) w24 6.33 2.3 11.0 10.2
( ) w25 8.36 93.5 4.0 5.8
( ) W26 8.28 182.5 59.8 3.86
3.1 Sh
1 ,
(W12 W13 W14 W23 W24) Sb ,
0. 4~ 2.3 g/ L, (1 Hg/
L) (W01  W02) Sb
82.1~ 87.8 Ug/ L; (W08~ W1l)

137

Sh (514.6~ 1377 Ug/L);
(W16) Sb 1427 Hg/ L;
(W03~ W07) Sb 28.0~ 1263
g/ L; (W15~ W26)
Sh 31. 1~ 197. 6 Mg/L Sh
« M GB5749
2006) (5He/L),
Sh

[16]

4581~ 29423 Hg/ L( 10068 Mg/ L)

Sh
(2
(WO01)  Sb (82.1 Ug/L),
, Sh
. Wo4 1263 Ug/ L
Sh ( 2A)
(W11 514. 6 Ug/ L. Sh) ,
, Sh (546. 8 Ug/L),
, Sh ,
w07 28.0 Hg/L
(W12, W14) Sh (
1. 1Ug/L),
Sh (31. 1~ 197. 6 Ug/L),
10 km W26 (1825
o/ L) (2
Sh L. 18l
Sh , Sh
W25 Sh 93. 5 Ug/ L,
, Sh
(1.3~ 2.3Hg/L)
Sb pH )
pH Sh
3.2
(b ,
(W08 W09 W10 W1I)
SOi ( 322.4~ 1926 mg/L  295.5
mg/ L) ,
SO ( 11. 0~ 147. 4
mg/ L)
SOi

, (W07 W26)
, 131.6 mg/L. 59.8 mg/L( 3)
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Fig. 2 The variation of Sb in the Dajiagou Creek and the Chahe River
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Fig. 3 The variation of SO] concentrations in the Dajiagou Creek and the Chahe River
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The correlations of Sb and SO%

in the Chahe River and the Dajiagou Creek
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Fig.5 The variation of sulfur isotopes in the dissolved sulfates in the Dajiagou Creek and the Chahe River
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Table 2 The sulfur isotope values of main sulfides
(68 —7.79 %~ 25.10%); in the Banpo antimony deposits
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