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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 Sb and SO, concentrations beix;g up to 1377 pg/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 SO?”. In
Chahe River, 8*S-Sb, §*S-S0?” and Sb-SO.™ are remarkably positively correlated, the correlation coefficients are
r=0.68(p<C0.05), r=0.89(p<C0.01) and r=0.72(p<C0. 05), respectively. These positive correlations suggest
that 8 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

Sb SOi~ 38

FRMLE ST

(pg/L) (mg/L) (%)

[ A wol 7,95 821  13.3 —
BEAHE LW woz 816 8.8 17.9 —2.08

WAHE LR W03 808 2507  14.5 —
K EARSE Wo4 8,40 1263  37.4  3.50
WA T i W05  5.32 546.8 147.4  5.86
* BEAETH W06 5.43  370.7 68.8 3.1l
AT i w07  3.60 28,0 131.6  6.41

W Tk wo8 — 1320 322.4  7.68
Bk W09 - 562.0 1178 3.47
Bk wio — 1377 1926 6.86
[, 8 Wil 3.72 5146 506.8 3,41
By E L w2 812 0.9 25,3  —1.57
By W13 7.80 0.4 25.6  —0.93
By ELM Wi4d 8,10 1.1 25.0 —
By ET Wis  7.32 347  30.8 —
RBEBREK W16 — 1427 295.5  6.32
% Ry ETH w17 8.02 311  22.6 -—0.27
R E T Wis  8.06 6.6 22,9  0.58

KFEWACAT i w19  7.09  83.0  62.4 3,23
KIWAICATH W20  6.70 1787  40.9  3.16
W OREEAKCATE W21 8.36 179.3 54,3  3.06
KIWAILAT w22 8.23 197.6 587  3.23
TSR GE R w23 8.16 1.3 20.5  8.55
TR OEYR) W24 6.33 2.3 1.0 10.2
YHROEWAITAND W25 8.36  93.5 640 5,82
FWMOEWEDIC AT W26 828 1825  59.8  3.86
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R 0. 4~2.3 pg/L, S FKEE FMHE A pe/
DY, AR X KK WL F1 Wo2) H Sb
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WO7 kb4 Ky 28.0 pg/L,

X F LW Kk (W12, W14) Sh i % ¥ BE U)
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& T 10 km ) W26 &R R 8 K F (182, 5
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Kk Shb &Y pH (AR B EMXLR, R
B pH AR B2 E KK Sh & 8 5% Ak — ol K i
HERIEE,

3.2 WRAEHHMEBHESBETHIE

T XKEFmRESRESNESERCGE DRA,
W5k (W08, W09, W10, W11) F1 B #" JF 8 38 /K
B SO~ #8 (43 5k 322. 4~1926 mg/L Fl 295. 5
mg/L)., SHEAEMT LB MR KM, R X K
Sk SO & B A X AR (R 11, 0~147. 4
mg/L) . AT WEA . BRET LEKNEY E
B UR K BT8R e vy A2 T B 3 B R iE SO
FERURE EFBE, FTHWOT W2O R
K, 2502 131, 6 mg/L #159. 8 mg/L(& 3),



T /B KK MOK R BB 15 e BB IR {3 3R B2 BT 5T

138
1600 200
A K&k
1200 150
—‘-3 800 1004
- g
2
£
2400 50
0 T T T T T 0 T T T T T T T T T T T
Wol W03 W04 W05 W06 Wo7 WI2WI14WI15WITWISWI9W20 W21 W22 W25W26
B2 KFwMEZHEAKES SbELBEEE
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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Fig. 5 The variation of sulfur isotopes in the dissolved sulfates in the Dajiagou Creek and the Chahe River
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