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Using 8*S-SO;~ and 8"N-NO; , §“0-NO; to Trace the Sources of Sulfur and

Nitrate in Lihu Lake Undergound Water, Guangxi, China

LI Rui'?, XIAO Qiong”", LIU Wen'**, GUO Fang’, PAN Mou-cheng’, YU Shi*”’

(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China; 2. Key Laboratory of Karst Dynamics, Ministry
of Land and Resources/ Guangxi, International Research Center on Karst Under the Auspices of UNESCO, Institute of Karst Geology,
Chinese Academy of Geological Sciences, Guilin 541004, China; 3. School of Environmental Studies, China University of
Geosciences, Wuhan 430074, China; 4. Shandong Geological Engineering Investigation Institute, Ji’nan 250014, China)

Abstract: To reveal the temporal and spatial variation pattern of groundwater chemistry in Lihu Lake and explore the causes for the
change of water quality through analysis of sulfur isotope and nitrogen-oxygen isotope, so as to provide scientific basis for reasonable
exploitation and protection of karst water resources. Several groundwater samples, collected from January to December in 2010 and
May, October in 2014 were monitored to analyze the chemical composition of conventional water and the characteristics of 8*S-SO; ™,
3"N-NO; , and 8"0-NO, . The results showed that: D The hydrochemical type of the underground water was HCO,-Ca type and
effected by the seasonal precipitation and human activity, the temporal and spatial variation of the main cations was obvious. 2 The
sulfur concentration in the underground river was slightly decreased since the operation of the sewage plant, however, the sulfur
concentration was still high. The nitrate pollution aggravated in the year 2014 compared to 2010. Impacted by human activity, the
concentration of sulfur and nitrate was higher in the upstream Nandan river, Layi cave and the midstream Liangfeng cave, and
Gantianba than in the downstream Xiaolong cave. (3 The §*S-SO}~ value ranged from —4. 12 %o to —0. 93 %o. It was inferred that the
emission of sulfur oxides through burning coal resulted in the rainwater acidification, which input a large amount of SO}~ into the
underground water in the form of acid rain. @ The 8"N-NO, value ranged from 0. 26 %o to 11. 58 %o, with an average value of 7. 61
%o, the 8"0-NO; value ranged from — 2. 33 %o to 21.76 %o, with an average value of 9.38 %o. In combination of the composition
analysis of nitrogen-oxygen isotope of nitrate, it was believed that soil organic nitrogen, manure and sewage were the main sources of
nitrate in the groundwater and the main causes for aggravation of nitrate pollution of the underground water.

Key words : karst underground water; hydrochemistry; sulfur isotope; nitrate-oxygen isotope; trace source
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Fig. 1 Hydrogeological map of the studied area and the locations of sampling sites
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Table 1 Part of the testing data of Lihu Lake underground water
TURE RS [i] PR HS/uS-cm ! pH KR/ C HEREE(DO) Cl~/mg-L~! S0}~ /mg-L=" NO; /mg-L~!
72| 347 7.73 20. 4 — 8.62 73. 84 4.16
2010-05 L
R 392 7. 64 20. 1 — 9.48 68. 49 1.15
ERZ A0 419 7.11 21 — 7.31 61.3 8.37
LR 396 7.19 19.5 — 4.47 42.1 12.36
201010 R 387 7.54 20.5 — 4.61 58.9 18.51
2L 350 7.93 20. 1 — 2.79 56.6 8.68
T 380 8.08 20.6 — 4.23 54.5 16.96
/NI 322 7.48 20. 4 — 0.74 16.2 5
3BRRT) 365 7. 69 18.7 7.74 2.56 45.35 15.34
i 5yl 367 7.55 19.5 7.12 8.62 47.11 14.52
MRS 7K i 311 7.24 18.8 6. 88 2.3 21.59 7.19
2014-05-16  {RUA 349 7.63 20.8 7.9 3.66 45 12.04
AN | 295 7.86 19.5 8. 64 2.27 38.15 7.19
HH0m 352 7.99 20. 1 8.76 3.49 44.35 11.58
/NIEIR 364 7.63 20.9 8.62 1.45 16. 58 3.97
rg PR 359 8. 87 24.6 13.55 5.63 48.1 4.04
EnRZ 20 412 7.72 22.4 9.67 10. 44 46.5 9.1
AT 7K U 419 7.1 19.5 5.16 4.51 40. 26 11.47
2014-10-18 T R 373 7.51 20.9 7.48 6.65 40. 38 14. 88
AR | 368 7.6 20. 1 5.15 3.42 27.92 8.09
HH 373 7.99 20.5 8.38 6.11 40.93 13.98
U\ A 337 7.47 21.7 8.6 0.97 14.24 4.27
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Table 2 Values of 8*S in sulfur and the values of 8N and 80 in nitrate in Lihu Lake underground water in the year 2014

HURE RS i) FE AR 3%8-803 ™ /%o 3'"N-NO; /%o 3'%0-NO; /%o 3'°N-NO; /8"0-NO;
B 1 -0.93 4.79 9.13 0.52
i -3.02 6.92 6.03 1.15
A 7K U b -1.12 8.98 21.76 0.41
2014-05-16 B KR -4.08 7.17 5.62 1.28
LR -4.12 7.73 12.97 0. 60
ENEEE -1.37 8.21 11.22 0.73
IR -2.61 10.22 21 0.49
PR —b 7.83 12.56 0. 62
i 5y il — 0.26 -2.33 -0.11
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