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Studies on Purification of Mine Drainage with NaOCl and H,0,
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Mine and leachate waters were collected from the Okdong mine for study on reaction with oxidizing agents such
as NaOCl and H,0,. The pH and EC of the mine and leachate waters are 5.77, 831 uS/cm, and 6.38, 1920 «S/cm,
respectively. The concentrations of Mg, Mn, and Zn are 23.25 mg/l, 14.90 mg/l, and 22.99 mg/! for the mine water
and 98.75 mg/l, 3.38 mg/l, and 6.16 mg/l for the leachate water. The concentrations of Mg, Mn and Zn decreased
after the reaction with the oxidizing agents and mine water. The concentrations of Mg, Mn and Zn rapidly
decreased when oxidizing agents increased. The saturation indices that were computed by visual MINTEQ for ini-
tial mine and leachate water were undersaturated with Mg, Zn and Mn compounds. The precipitates after the reac-
tion with the oxidizing agents are composed mainly of mangano-calcite[(Mn, Ca)CO;] with small amount of
calcite-magnesian and calcite.

Key words : mine drainage, mine water, leachate, oxidizing agents, mangano-calcite
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Fig. 1. Sampling points of mine and leachate water.
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Table 1. Quantity of oxidizing agents using in the reaction
of mine water and leachate.

Mine water(200 ml) Leachate(200 ml)
mple Sample
flim%er Agent Num}l))er Agent

1 NaOC! 0.08 ml 11 NaOCl 0.08 ml
2 NaOCl 02 ml 12 NaOCl 0.2ml
3 NaOCl 0.4 ml 13 NaOCl 0.4 ml
4 NaOCl 0.8 ml 14 NaOCl 0.8 ml
5 NaOCl 1.0 ml 15 NaOCl 1.0ml
6 H,0, 0.08 ml 16 H,0, 0.08 ml
7 H,0, 0.2ml 17 H,0, 0.2ml
8 H,0, 0.4ml 18 H,0, 04 ml
9 H,0, 0.8ml 19 H,0, 0.8ml
10 H,0, 1.0ml 20 H,0, 1.0ml
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Fig. 2. Variations of pH and EC with reaction time of oxidizing agent and mine water.
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Fig. 3. Variations of pH and EC with reaction time of oxidizing agent and leachate water.
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Table 2. Chemical variations of mine water with time before and after reaction with oxidizing agent.

g oA
Ago AR H,0,8 ¥
90% °’d, 1,200%

1 2 3 4 5 6 7 8 9 10
elements ne. NaOCl NaOCl NaOCl NaOCl NaOCl IH,0, H,0, H,0, H,0, H,0,
T(min) 0.08ml/ 02ml/ 04ml/ 08ml/ 1.0ml/ 008ml/ 02ml/ 04ml/ O08ml 1.0ml
200ml  200ml 200ml 200ml 200ml 200ml 200ml 200ml 200ml! 200ml
0 23.27
10 24.98 21.66 2252 22.13 22.53 21.60 21.99 21.55 21.50 21.45
Mg 60 21.74 21.00 20.30 18.68 18.43 23.71 23.38 23.32 2329 22.56
300 14.97 1291 13.23 11.88 10.93 14.84 16.17 14.94 14.46 13.37
600 1.77 1.55 142 1.67 1.69 2.17 221 1.90 2.95 2.1
1200 ND ND ND ND ND ND ND ND ND ND
0 14.98
10 13.60 13.60 13.60 13.58 13.58 13.29 13.62 13.24 13.25 13.29
Mn 60 0.14 0.01 0.02 0.01 0.01 14.27 14.03 14.14 14.08 13.46
300 0.04 ND ND ND ND 10.22 11.01 9.87 9.62 9.38
600 ND ND ND ND ND 1.79 1.79 1.73 232 1.76
1200 ND ND ND ND ND ND ND ND ND ND
0 23.14
10 17.35 17.20 21.44 21.92 2045 21.30 21.86 21.25 21.53 21.97
Zn 60 17.28 13.40 6.32 1.57 1.04 23.81 23.36 23.25 23.55 22.68
300 13.29 9.43 4.39 0.96 0.53 16.57 17.58 15.14 15.73 14.58
600 2.39 1.76 0.74 0.15 0.09 3.82 3.90 3.74 5.12 5.46
1200 ND ND ND ND ND ND ND ND ND ND

ND: No Detection, Unit: mg/l
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Table 3. Chemical variations of leachate water with time before and after reaction with oxidizing agent.

11 12 13 14 15 16 17 18 19 20
elements NaOCl NaOCl NaOCl NaOCl NaOCl H,0, H,0, H0, H0, 0,
T(min) 008ml/ 02my/ 04my/ 08ml/ 10m/ 008ml 02ml/ 04ml/ 08ml/ 1.0ml/
200ml  200ml 200ml 200ml 200ml 200ml 200ml 200ml 200ml 200 ml
0 98.75
10 8560 8800 9580 6690 7040 7570 9030 8550 8030  76.30
Mg 60 88.60 8580 8300 6000 6500 7000 8570 8520 8610  90.00
300 4187 4257 3704 3590 3359 3838 4272 2968  30.10  29.13
600 692 491 447 394 388 423 040 354 354 354
1200 ND ND ND ND ND ND ND ND ND ND
0 337
10 297 299 348 239 192 267 416 436 427 422
Mn 60 003 001 001 001 013 298 294 291 295 341
300 ND ND NP 00l ND 153 175 142 18 096
600 ND ND NP ND ND 018 ND 016 016 075
1200 ND ND ND ND ND NP ND ND ND ND
0 6.16
10 469 496 556 385 370 471 172 778 779 758
Zn 60 378 344 098 034 18 615 625 563 617 669
300 1.80 104 040 018 017 278 372 290 268 157
600 051 019 007 003 ND 074 054 060 050 040
1200 ND ND ND ND ND ND ND ND ND ND

ND: No Detection, Unit: mg/l
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Fig. 4. Variations of Mn, Mg and Zn contents with reaction time of oxidizing agent and mine water.
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Fig. 5. Variations of Mn, Mg and Zn contents with reaction time of oxidizing agent and leachate water.
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Fig. 6. Precipitates from acid mine drainage after reaction
with NaOCl,
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Fig. 8. Stereo-microscopic and SEM photographs of precipitates.
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Fig. 7. X-ray diffraction pattern of precipitates from acid
mine drainage after reaction with NaOCI.
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