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Abstract: The influx of a large amount of sulfate (SO, into water bodies will inevitably deteriorate the water environment
quality. Between 2019 and 2023, water samples from the Pingzhai Reservoir Basin in the southwestern karst area, precipitation
samples, and sewage samples were collected. We analyzed the physical and chemical indicators of the water bodies, as well
as the characteristics of sulfate sulfur and oxygen isotopes (5**Ssoa, 8'*0s04), hydrogen and oxygen isotopes of water (8Dio,
8"%0mo), and dissolved inorganic carbon isotopes (8'Cpic) during the monitoring period. We conducted qualitative and

quantitative studies on the sources of SO,* in water bodies. The hydrochemical types of the basin are mainly of the Ca-HCO;
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type and Ca-HCO;-SO, type, and the hydrochemical characteristics are influenced by the dissolution of carbonate rocks. It is
clear that the biogeochemical process of SO4* in the Pingzhai Reservoir Basin is dominated by oxidation. On average, 61% of
the oxygen comes from the surrounding water bodies when sulfides are oxidized. The monitoring period clearly showed that
the main sources of SO,* in the basin are sulfide oxidation, soil organic sulfur, and agricultural sulfur fertilizers. Quantitative
calculations definitively show that sulfide oxidation has the highest average contribution rate (72.9%), followed by soil organic
sulfur (14.1%) and agricultural sulfur fertilizers (12.9%). The uncertainty analysis clearly shows that the contribution rate of
agricultural sulfur fertilizers is the most stable, while that of sulfide oxidation shows relatively large uncertainty. The research
results definitively provide data reference and scientific basis for protecting the water environment quality in the Pingzhai
Reservoir and similar karst areas.
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Fig.1 Overview of the study area and distribution of sampling points (Pingzhai Reservoir Basin)
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Fig.2 Annual variation characteristics of physical and chemical indicators in Pingzhai Reservoir
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Tab.1 Physicochemical indexes and isotopic characteristics of Pingzhai reservoir in different periods

SO (mg/L)  8%*Ssoa(%o)  8'%0s04(%0)  8Dm20(%0)  8'80m20(%0)  3'3Cpic(%o)

2019.08  50.66+13.1 —4.91+1.9 - - - -9.53+1.5

FKH  2021.08  54.49+15.7 —-4.72+1.7  —0.01x1.3  -59.34+3.1 —8.72+0.6  —7.45+2.4
2023.07  58.49+9.7  —1.39+14  0.51+2.8 - - ~8.05+2.2

2019.12  56.99+11.1  —5.831.7 - - - -10.54+1.6

K 202111 72.41+14.7 —3.91£1.8 2.11£0.9  —65.24+2.1 —9.89+0.3  —7.98x1.1
2023.11  58.68+8.6  —4.23+1.8  —1.06+3.7 - - —7.59+0.9
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Tab.2 Physicochemical indexes and isotopic characteristics of rainwater, domestic sewage and coal mine drainage in Pingzhai

Reservoir
SO4(mg/L) Heos 5S504(%0) 5150504(%0) 513Coic(%o)
(mg/L)

MK a 2.33 30.54 -2.58 15.53 -13.77

7K b 2.99 28.71 -2.81 14.32 -15.32
HEVETGK a 70.04 210.45 1.52 5.78 —-14.47
RIS K b 75.34 232.16 2.11 6.74 -13.42
W HEK a 1154.91 140.32 -10.37 6.22 -
FEAHEK b 1391.34 143.35 -9.69 7.09 -

F2EKIEE 2019 4E 8 AR 12 A 8" Coic HIE 4 B 1E—12.47%0~—7.22%0 FlI—14.70%0~—9.06%0 2 [8], T3]
B3 531 N—9.53%0 F1—10.54%0.2021 4= 8 H A1 11 H 8"3Coic MI{H 5 B 7E—11.14%0~—3.96%0 F1-9.19%0~—6.09%o0
Z 6], S 53 5 N —7.45%0F1-7.98%0. 2023 4F 7 HA 11 H 8"Coic FI{H 5 BIFE—11.16%0~—4.72%0 F1
~9.16%0~—5.69%02 8], “T-33J1E 53 71 5—8.05%0 F1~7.59%o-

2019 4FF1 2023 FARKM §'%0mo 5 Dm0 MIMH, 2021 4F 8 H/KAE §'%0mo 5 Dm0 IHI1H 55 7E
~9.95%0~—7.16%0F1—67.66%0~—55.02%0 ], T 3518 43 5ill —8.72%0H1-59.34%0. 2021 £F 11 H /K4 8'%0m20
5 3Dm2o HIME 4 HIHE—10.62%0~—9.20%0F1—68.17%0~—60.73%0 2 [7], 3118 5 51l 9—9.89%0 F1—65.24%0.
4(d) N FEIKFE §'%0m0 5 SDm2o HIFR AR, 2021 & 8 HAI 11 H/KAE §'80m0 5 8Dm2o ¥ T4 ER KK
£Z(GMWL, 52H=88'80+10)F1 243t kS /K £k (LMWL, 62H=8.823'80+22.07) /T, it B ~F &K JFE 7K 44 Sy
KABEK. 8 A 11 H 8'%0mo 5 8Dmo W& B A 75 2 43 51 4 (5°H=4.185'%0-22.88, R?=0.84)F!l
(32H=3.795'80-27.81, R?=0.39), #RFI#EFE/NT GMWL Fl LMWL, 3 B/KAS 28 R AE R .
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