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Table 1 Major ions background concentration in groundwater in Luoyang aguifer (mg-17")

ALz R K*+Nat| Ca?t Mg+ cl- S0~ | HCOs SiO, pH
HCO;-Ca (1) 22.70 101. 60 18. 29 21.25 31.94 337.73 12. 50 7.23
HCO;-Ca (I) 18. 89 85. 48 16. 50 23.23 37.84 281. 44 21.70 7. 86
HCO;3;-Mg 291 99 16. 07 62.18 23.00 35.34 324.00 | 20.56 7.95
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Fig. 1 SiO; concentration as a function of HCO; concentration in non-polluted HCO;-Ca groundwater
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Fig. 2 Calcite and dolomite saturation index in three types of non-polluted groundwater
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function of Mg?* concentration in non-polluted HCO;-Mg?** type groundwater
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Fig. 4 Temporal variation of major ion concentrations in groundwater in

Zhangzhuang water supply plant from 1967 10 1987
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Table 2 The averaged variation of major ions concentration in groundwater at four sample sites

in old urban area in Luoyang city

hERH |[KF+Na* | Ca?* Mg+ c1- 8O3~ HCO; NOj SiO, Peo,
" X 101. 325
LATA mmol « 7! mg 17!
Pa

. 1988 £ 1.935 2. 825 1. 135 1. 568 1. 463 5. 250 0.112 14.82 6.16
11989 4E| 5.202 6. 560 2. 860 10. 885 1. 992 8.510 0. 664 70. 98 15. 80
4

] 3267 3.735 1.725 8.59 0.529 3.26 0.352 56.16 9. 64
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Fig.5 Ca®* concentration and calcite saturation index as a function of Peo, in

groundwater in Zhangzhuang water supply plant
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Fig.8 Calcite saturation index as a function of
Cl concentration in groundwater in

Zhangzhuang water supply plant
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SO concentration in groundwater in

Zhangzhuang water supply plant
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4.1 ALY HER

MRS Wi, L RS 2K IR K R 1962 SRR L B . £ 1962—1990
FERMER THE S EES FETHKEE, M HE Ca,. Mg 58 F S VL. R
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Na,SO,.NaNO; FK 4 BE#h. A KEH Ca, Mg R EF A EVLEZ LB TE 3.

R3 BERT KBTS Ca, Mg IEFTEMBEHE
Table 3 Comparision of mechanisms controlling Ca, Mg concentration in groundwater

in three water supply plants in Luoyang city

KE M F 1323 i W = 3

Ca, Mg BEHERENNE

0. 024 0. 049 0.189
ACH +4805 +AaNO; —aA (K™ +Na*)
Ca. Mg EEHEEEM N i

0. 188 0. 061 —0.069
ACa®* +AMg?™ —Ca, Mg BRI ER AN NE
Ca, Mg GRELBHWMEMMB S HH 11.11% | 44.25% {157.31%
Ca. Mg ERHB® RN, HLH | 88.89% | 55.75% |—57.31%
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Table 4 Interrelated matrix of major ions in groundwater

[ Na* +K* 1. 000

Ca?’ i voU
Mg?* 0. 349 6.50%  1.000
A BN cl- [o-861]]  [o-s3a]  0.471  1.000
(1962—1390) S0%- 0. 846] 0.887,  0.508  [0.823]  1.000
HCO5 0. 875 0.905) 0.5tz [o.882] [o.748]  1.000
NOj 0. 445 [o-673)  0.505 0.540  [o.641]  0.397 1. 000
Na* +K*'  Ca® Mg’ l S0%- HCO; NO3
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By
[NaL-FK‘ 1.000
Ca®* ~v. 891 1. 000
Mg?* —0. 647 1. 000
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(1980-~1990) S0%~ 0. 541 0.749]  0.304  0.374 I-000
HCO; 0111 0.718]  [0.575]  0.263  0.465  1.000
NO3 0.720 0.225  0.524 0.226  1.000
Na*+K*  Ca®* Mg?+ cl- SO~  HCO;  NO;
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THE MECHANISM CONTROLLING THE VARIATIONS
OF MAJOR IONS CONCENTRATION IN GROUNDWATER
IN URBAN IN NORTH CHINA AREA ——— A CASE
STUDY OF LUOYANG CITY

Cai Xuyi Chen Jingshen
(Department of Urban and Environmental Science. Peking University, Beijing, 10087)
Gui Pin
(Agency of Public Affair. Luoyang City Goverment, Luoyang, 471002)
She Yunpin

(Department of Environmental Science, Chinese University of Geoscience, Beijing, 100083}

ABSTRACT

According to the observed data on groundwater quality in recent thirty years, the
authors analyzer the mechanisms causing the variation of major ion concentration in
groundwater in Luoyang aquifer. The authors point out that two chemical kinds of
groundwater in this aquifer are formed by the weathering process of anorthite and
forsterite respectively ,the authors stress that the CO, partial pressure increase caused by
groundwater contamination can accelarate the weathering process of silicate and alumi-
nosilicate minerals which contain Ca’* and Mg®*, as a result, can increase the concentra-
tion of Ca®** and Mg’™ in groundwater.

Keywords : groundwater pollution. major ions, silicate, alumino-silicate , weathering

process.



