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Abstract: The sulfate concentration of the water body in the Ziyang stone coal mining area exceeds the stan-
dard, and the pollution is becoming more and more serious. Identifying the source of sulfate pollution is ex-
tremely important for the prevention of pollution and the guarantee of drinking water safety. The production
mechanism of acid wastewater was analyzed and identified using sulfate and oxygen stable isotopes. The results
show that the sulfate produced by the sulfide oxidation of stone coal was the main source of sulfate in acid
wastewater. Calculated by the IsoSource mass conservation model, the contribution rate of acid wastewater to
groundwater sulfate is about 36.5%. The application of multiple isotopes provides a new approach for the com-
prehensive identification of sulfate sources in acid wastewater and the quantitative study of its impacts on
groundwater and provides a scientific basis for mine development and ecological environmental protection and
restoration.
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Fig. 1 The map of Stone coal mine location and sampling distribution
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Tab. 1 The chemical and isotope composition of water samples in Ziyang stone coal mining area
Fem s WURERIAC e FEA S pH SO/ (mg/lL)  3"0 (%)  3"S (%) 3D (%) 80 (%)
ZK-1 1% i 3 H R K 3.14 3870 -3.18 12.62 -53.11 -10.05
D001 St HhF K 2.3 2550 -3.42 14.14 -61.05 -9.88
D002 PSS Hh FoK 2.6 3336.7 2.82 11.30 -51.51 —8.45
D004 KEG Hh 22K 3 6963 -4.21 14.55 -61.07 -9.92
D005 St L F K 2.78 4450 -3.73 8.21 -60.80 -9.85
D006 PSS Hh FoK 2.66 3560 —4.48 7.50 —60.51 -9.74
D007 KEG Hh 22K 29 3920 —4.04 13.61 -61.09 -9.76
D008 St oK 3.91 3650 0.96 10.80 -59.79 -9.51
D009 PSS Hh FoK 3.53 3210 -2.54 11.97 —61.33 -9.69
D010 KEG Hh 22K 3.25 2650 -3.34 9.39 -60.90 -9.59
DO11 St WYk 2.79 3117 -3.16 13.17 —60.53 -9.79
D012 PSS W yik 33 3200 -3.25 13.13 -59.60 -9.65
D013 KEG W Hik 3.71 2160 —-2.34 12.22 -58.94 -9.46
D014 St WYk 3.5 2870 —2.44 12.14 —58.63 -9.39
D015 PSS W yik 5.1 2020 -3.33 8.68 -59.60 -9.55
D016 KEG W Hik 4.07 2940 -2.93 12.69 -58.05 -9.22
D017 St R K 3.7 2250 —4.86 7.83 —58.45 -9.34
D018 PSS R K 4.19 2970 —2.69 7.63 —60.62 -9.55
D019 KEG H R K 3.41 4440 -2.81 11.42 -60.21 -9.42
D021 St W yik 33 3710 -3.34 7.23 —58.54 -9.68
D022 PSS W yik 3.65 4110 -2.87 7.08 —58.70 -9.67
D023 KEG Wy Kk 5.72 3530 7.41 9.36 -63.17 -10.13
D024 St R K 5.6 3640 -1.45 -5.97 —61.30 -9.85
D025 PN K 6.05 59.9 -1.46 5.13 -62.01 -9.85
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k1
GETE T R G Y A S SR pH SO, (mg/L)  3"0 (%) 534S (%) 3D (%) 80 (%)
D026 KBV LIRE7IW 8 / / -2.04 4.50 -58.14 -9.31
D027 /NS 1) REZ W 426 223 5.28 12.62 -60.96 -9.80
D028 /N 1) HiL K 6.24 25.8 -3.13 11.72 —62.66 -9.81
D029 KB R K 5.95 254 -0.11 -2.20 —-61.57 -9.97
D030 At i Hh 2 K 4.16 1500 -3.89 13.04 -59.60 -9.72
D031 R Hh % K / / -0.80 11.30 —-61.21 —-9.96
D032 IR Hh 2% K 3.14 3870 -3.17 11.89 -58.30 -9.54
D033 INKR i 3R K 3.18 3320 8.17 11.84 -60.79 -9.87
D037 B g i) Hh % K 6.34 140 -0.38 8.30 —67.33 -10.78
D038 R i 3R K 6.52 69.7 -3.80 7.40 —63.44 -10.05
YSo01 A KAREK 6.19 319 / / -10.44 —4.30
YS02 0] K 6.67 305 / / -9.21 —4.17
YS03 BR K i 7K 5.7 114 / / -10.46 —4.54
YS04 R &K WK 6.09 49.1 / / -15.09 -5.17
YS05 KK K 3.34 319 / / -20.76 -5.97
YS06 KoKIZ K 7.19 29.7 / / -23.18 —-6.46
YS07 KKEE w7k 481 113 / / -23.78 —6.42
YS08 KKEE 7K / / / / -20.56 -5.97
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Fig.2 Temporal-spatial distribution of pH and sulfate concen-

tration in acidic wastewater
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AR R A, A R A AR — B Bemt, SO,”
A9 O 451K A 0,(87.5%) F1 H,0(12.5%) ( Taylor et al.,
1984); 55 Bt SO,” 1Y O 584k A H,0. Ik,
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0.125(6"*0p,0 + £1)]
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o A R E R A AR RN S B BT E B 1-4
SR BB s &0k SO, HLO ZIE Y O [Rlz
R 12 B R8G0SO 5 0 Z IRl O [l & 3
12538 2250 600, M 23.8%0. AT A SZH R BH, /L
Py xof S Ak o AR P A 1R R BORCH R, &0 2.6 %0~
4.1 %0, €29 -9.8%0~—11.4%0. 7K &1, &t 7 5 B
4.1%0F1—11.2%0( Everdingen et al., 1985) ,

WM 45 A AR D), 15 3 8 g A b
PR 2 A B B 0 Lo 43 301 Sl 92.7% i 97.5%, BIVER 1
JE KH SO H i O JLF 4 ok H H0, % B Fe''Xit
FeS, AL EZAE A, 55 B BUE SO,” AR iy 3222
AR, SHT AR AL (Lewis et al., 1969) .

32 AR RKEKUFESSEEMCEHE

SEBH AT DX K AR 4 Ak 2 4R 2E K, s B
K pH - ¥ {8 A 6.61, SO, ¥ & 113.05 mg/L
(F 32>, A BRI 78 2 T IF 54 A pH h 7.39
M2 3.92, SO ¥ J i1 51.8 mg/L | JF % 1530 mg/L;
7 RUBL L LR DU — i, pH B RS R, A AE /N KR
WA DR 3 A BB RAE, 5k 517,
5.42 F1 5.29, #H I B SO,” Mk £ & 2100 mg/L. 269.7
mg/L 1 261.75 mg/L( 3b) .
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Fig.3 Spatial-temporal distribution of water pH and sulfate

concentration in stone coal mining area
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Fig. 4 Relationship diagram of hydrogen and oxygen isotope

composition of water in stone coal mining area
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Tab. 2 Sulphate content and isotopic composition of

different sources
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Fig. 5 Spatio—temporal characteristics of

groundwater sulfate oxidation
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Fig. 6 Distribution characteristics of sulfate isotope in water

body in the study area
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