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Hydrochemical Characteristics and Prevention and Control Technology Application of Chambishi Copper Mine Water Inrush
ZHANG Bing', ZHANG Mengzhao®, LIANG Quanyu', FAN Yong®, SUN Wei*, QIAN Han"®
(1.NFC Africa Mining Plc, Kitwe 50100, Zambia;
2.China ENFI Engineering Corporation, Beijing 100038, China)

Abstract : Chambishi Copper Mine is a typical high-water-inrush mine in Africa, and the hydrogeochemical study of its pit water
inrush is crucial for groundwater prevention and control engineering. A total of 2 groups of surface river water samples and 16
groups of pit water inrush samples were collected. Using a combination of Piper trilinear diagrams, ionic ratio coefficients, and
Phreeqc modeling, the hydrochemical characteristics and main controlling factors were analyzed, the water inrush sources of
the main and western ore bodies were revealed. as well as the hydrochemical evolution mechanism. The results show that the
hydrochemical type of pit water inrush is mainly SO, Ca « Mg type, and the hydrochemical composition is mainly controlled by
the dissolution of gypsum and dolomite, with a small amount derived from the dissolution of feldspar. The chert dolomite
aquifer, serving as the main water filling source, is continuously distributed within the regional scope. Within the mining area,
groundwater flows from the western ore body area to the main ore body area. Affected by the caving mining method in the main
ore body area, the chert dolomite aquifer directly recharges the ore body aquifer. The quartzite aquiclude is unevenly
distributed, with thinning or absence in some sections. Under natural conditions, there is a hydraulic connection between the
chert dolomite aquifer and the ore body aquifer. Combining the current situation of the mining area and the hydrochemical
characteristics of water inrush, the prevention and control strategy of “blocking as the main approach and drainage as the
auxiliary” has been proposed, providing a basis for underground water prevention and safety production.
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Table 1 Test result of water chemical composition of mine gushing water mg/L
M5 RAEAL B pH  Ca’* Mg?" Na© KT HCO3; CO} Cl™ F~ NO; S0j
701 FH K 500 m 1560 LMk 7.33  25.20 28.50 <C0.01  9.20 179.0 5.0  0.61 <C0.011 <C0.055 37
202 FH & 500 m 1980 HIRLk itk 7.65 143.20 32.30 <C0.01  9.00 149.0 <{5.0 2.21 <C0.011 13.730 351
703 FH K 500 m 1380 #IFE LMk 7.93  292.80 26.80 <C0.01 6.80  59.0 <{5.0 1.07 <C0.011<C0.055 772
204 FH A 650 m 437 FH I K 7.61 72,40 46.10 <C0.01 17.40  36.0  10.1  1.90 <C0.011 12.838 320
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LS
%5 SRFEQ pH  Ca?* Mg?® Na® K* HCO3y COj}~ (I F NO3  SO%~
205 FH K 683 m K 4L 7.23  40.60 33.60 <C0.01 7.80 <{5.0 <{5.0 @ 0.45 <C0.011<C0.055 237
206 FH K 700 m KUk 8.38  646.30 95.30 6.55 20.65 174.0 <{5.0  5.20 0.150 11.097 1 559
207 FH K 800 m 2760 IR L 7.58 227.00 29.00 <C0.01 8.00 231.0 <{5.0 0.97 <C0.011<C0.055 483
708 F 1Ak 800 m 800 Lk Ht K 7.84 373.00 29.40 <C0.01 8.60 133.0 <{5.0 4.06 <C0.011 2.308 913
709 FH A 829 m 7R Ui U5 R BR 7.57  441.00 24.80 <C0.01 17.00 138  <{5.0  4.41 <C0.011 1.034 1 044
710 T A 878 m 717 W5 7.85  98.19 35.30 <C0.01 4.00  56.0  20.2 0.34 <C0.011 <C0.055 306
711 FHK 878 m 737 £EAKIMEF K 8.13 139.34 36.70 <C0.01  3.60 210.0  10.1 0.43 <C0.011 6.858 299
Z12 EH K 878 m K f 7.91  155.20 74.90 <<0.01  6.00 <<5.0 <{5.0 1.99 <C0.011 23.753 660
Xo01 P& 600 m 4380 MhHEL A 7L 7.34  146.00 5.10 <C0.01  4.20 138.0 <{5.0  0.22 <C0.011 <C0.055 267
X02 PUH K 700 m 4080 IR 4l L 7.13  253.00 47.40 <C0.01  4.00 103.0 <{5.0  0.35 <C0.011<C0.055 719
X03 PG 700 m 4200 IR L 4L 7.29  109.36 14,90 <C0.01  4.80 210.0  10.1  0.49 <C0.011 <C0.055 148
X04 P& & 700 m 3000 #Y#RL 4 FL 7.62 101.80 33.20 <C0.01  6.00 267.0  10.1  0.04 <C0.011 <C0.055 159
Ho1l Lusala jif 7.72  135.20 18.10 <C0.01  4.40 144.0 <{5.0 1.10 <C0.011 0.397 288
HO2 Chambishi i 7.95 392.80 34.20 <C0.01 5.40 215.0 <{5.0 0.57 0.088 <C0.055 910
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Fig.3 Box type diagrams of main hydrochemical components of mine gushing water
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