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Fig. 1 Division of groundwater dynamics in Niangziguan
spring area
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Table 1 Statistics for chemical components in groundwater in Niangziguan spring area mg/L
TOKEEM S e(Ca2t)  p(Mg?t)  p(Na™) o(Kt)  p(HCO3)  po(Cl™) 0(SOF™) Ak J% 0(CaCO3)
. YR 78.85 16. 45 23.13 2. 04 232,47 25.70 84. 90 463 265
jﬁziﬁ fwFER 103,11 29.12 46. 23 1.69 243. 90 30.13 209. 34 663 379
72y
WHR 141,72 32.98 42. 96 1.72 275. 61 46. 46 259. 79 801 491
LR F#EH 56513 106. 90 11.89 2.43 305. 10 17.73 1709. 80 2719 1858
’E Mtk 452,90 123. 90 12.13 2.73 274.59 26.59 1575. 30 2468 1648
K OWHIK 424,80 80. 20 101. 70 3.79 91.53 124.08 1 546. 50 2372 1396
G RTX (A 154,41 31.72 59. 11 1.58 275. 36 43.53 310. 72 800 515
ANTHEMX (B 123,72 28.76 41. 84 1.93 237.58 45. 00 225,04 660 428
RARHMIX (C) 117,78 33.02 34.58 1.84 252. 82 48.56 213. 41 670 431
K2 BT ORIEM R KT T
Table 2 Ratios between main components in groundwater in Niangziguan spring area
K n(Ca®t +Mg?t)/ n(Ca®t)/ n(Mg?>")/ n(Cat +Mg?t)/ n(Ca*t)/ 2Xc(SOT )/
n(SOT™) n(SO7T™) n(SO;™) n(HCO;3; ) n(Mg?t) c¢(HCO;3; )
EALES 3.00 2.23 0.77 0.69 2.87 0.46
TEEKE  ARR 1.73 1.18 0.55 0.95 2,12 1. 09
LY GES 1.82 1.31 .51 1. 09 2,57 1.19
A 1. 04 0.79 .25 3.71 3.17 7.12
ERTEIER i A 354 1.00 0. 69 0.31 3.66 2.19 7.29
[ IW 0.86 0.66 0.21 9. 30 3.17 21.47
AL RTIX (A 1.60 1. 20 0.41 1.15 2.92 1.43
A LHMEX (B) 1.83 1.32 .51 1. 10 2.59 1.20
RARHEM X (O 1. 94 1.32 0.62 1.04 2,12 1.07
Ca®™ Ik SO [FHFAE, AT R8N AR A6~ 58 F 4 R3O A AR
2 B K 2 10 7K 5 3 v A 7K 1 BE AR e B LB IR AR Table 3 Dissolving model on saturation of mineral
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IIITE A L&A A2 (O FF i EmRR LT A v C 18.2 18.2 18.2
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AL EAATE? (W 2B 5 — K - .
o(Na®t)/(mg+L™1) 59. 11 59. 11 59. 11
N < e 'y A
KRG ? LKA EERUA AN EEAERE sk /(mg- LD 1.58 1.58 1.58
K ISR AE 2 TR 38 o K S BRAL 2 BERLIY o(Cl)/(mg e LD 43,53 43.53 43.53
p(CO,) /Pa 1039 10%-° 10%-°
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Table 4 Modeling parameters and results
WS4 p(COy) /Pa pH t/C o(Ca?t)  p(Mg?h) o(Na®) o(K+) p(HCO7 )  p(Cl™) 0(SOF™)
Wl 1 10%-° 5.05 19. 3 802.5 143. 83 59.15 1.58 1668. 30 43.6 3841.10
W 2 103 7.40 19. 3 154. 4 31.72 59.11 1.58 275. 36 43.5 310.72
BAgi R 1080 6.30 19.3 546. 5 105.51 59.13 1.58 1056. 80 43.5 1 836. 80

BT IRIE o I 9% H mg/L.
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GEOCHEMICAL MODELING OF SULFATE POLLUTION IN KARST
WATER OF NIANGZIGUAN REGION, SHANXI PROVINCE, CHINA

Li Yilian' Wang Yanxin' Zhang Jianghua’ Gao Hongbo®
(1. Faculty of Engineering , China University of Geosciences, Wuhan 430074, China; 2. Water Con-
servancy Bureau of Yangquan City, Yangquan 045000, China)

Abstract: The hydro-geochemical research into the karst water of Niangziguan spring area indicates
the gradual decrease both in the concentration of sulfate and in the mineralization degree, but the gradual
increase in the ratios between Ca*", Mg”" and SO} along the flow path. The hydro-geochemical model-
ing shows that the widely dissolving of gypsum causes the high concentration of gypsum from recharge
area to discharge area, and even at the shallow aquifer. In addition, the mixing with deep water and
sidewise water from the runoff to the discharge area reduces the concentration of sulfate in the water.
The extraordinarily high concentration of sulfate was initiated by the pollution by the seepage from the
Carboniferous—Permian where the oxidation of sulfide produced much higher sulfate in the Middle Or-
dovician aquifer. The water from the Lower Ordovician aquifer would be much better.

Key words: karst water; pollution; sulfate, hydro-geochemistry; modeling.



