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A Study of Physicochemical treatment facility for Purifying the Mine Water
in Dongwon Sabuk Mine., Ltd.

Jong-Man An' - Yong-Bok Lee’ - Sang-Il Choi**

! Mine Reclamation Corp.
’Department of Environmental Engineering, Kwangwon University

ABSTRACT

As the target area of this study, the coal mine site of Dongwon Sabuk mine.,ltd. is located in the remote mountainous
region. To purify the acid mine water contaminated with heavy metals, a pilot-scale plant was built at the surrounded area
of a mine shaft and operated to simulate active treatment system that could not only possibly setup the facility in a small
available area, but also has a high efficiency. According to the various conditions of basin sequence, existence of sludge
return, and lime injection position, six different types of treatment series were investigated in terms of treatment efficiency.
As a result, the aluminum concentrations of the most effluents were in the range of 0.005~0.030 mg/L, which was too low
to compare. The manganese concentration in the treated water were in the range of 3~9 mg/L, not following any regular
trend. As found in the results of iron concentration, the case of addition of oxidation and sludge return steps showed higher
efficiency than the others. As a standpoint of the installation of full-scale physicochemical treatment facility, the
experimental results showed that the batch of oxidation and high density sludge return processes are existed and

LgEZE>

neutralization was followed by oxidation, had a stable treatment efficiency.

Key words : Physicochemical treatment facility, Oxidation pond, Neutralization pond, Reaction pond, Precipitation pond
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Table 1. Analysis on mine water of Sabuk Mine

Section ol Fe Mn Al DO EC Alkalinity SO Fe?*
(mg/L) (mg/L) (mg/L) (mg/L) (ps/cm) (mg/L) (mg/L) (mg/L)

Average 6.50 139.56 9.00 0.03 1.97 2,049.10 11913 121094 94.10

Standard 030 58.08 1.00 0.02 2.13 346.17 46.70 20051 23.98

deviation

Minimum 572 86.74 732 0.01 0.42 1,155.00 40.50 49357 45.10

Maximum 7.00 29851 1121 0.10 8.57 248000 30110 1,53031 128.69
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Table 2. Six-type test conditions of physicochemical treatment facility

. e Neutralization The quantity Oxidation  Precipitation
Sign Return sludge Oxidation process pond pH of inflow (m¥day) time (hr) time (hr)
C Process omitted 0
BA (Non return sludge) Bef(?re Neutrah.zan.on pond 1.8
AA Behind Neutralization pond 1.8

. 7.5~10 8 4.4
CR Process omit 0
BAR 30% Before Neutralization pond 1.8
(50,000~100,000/1) s zation b '
AAR Behind Neutralization pond 1.8
. ) Polymer
Calcium hydroxide
1.79 mg/L
295 mg/L 1000 oom
2.000 ppm T =P
] |
Inflow —— £ » EE » — Outflow
Neutralization pond  Reaction pond \/
Precipitation pond
Fig. 1. The flowchart of treatment for the calcium hydroxide + polymer arrangement process.
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Fig. 2. Fe and Mn concentration under test condition C.
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Table 3. Discharge water quality under test condition C
Section C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8
Neutralization pond pH 7.5 7.5 7.5 7.5 7.5 8.0 9.0 10.0
Fe (mg/L) 5.034 4.591 4416 4.627 5.053 2.688 2.129 0.464
Mn (mg/L) 6.414 6.007 6.573 6.144 8.303 3.269 1.997 0.357
SS (mg/L) 16.9 10.8 18.5 15.9 10.4 - - -
An input of chemical (g/m’) 295 295 295 295 295 395 738 838
. ) Polymer
Calcium hydroxide
1.79 mg/L
196 mg/L
1.000 ppm
2.000 ppm ___
L
Inflow —» * + ﬂ: - — Outflow
==

Oxidation Pond Neutralization pond Reaction pond

N

Precipitation pond

Fig. 3. The flowchart of treatment for the calcium hydroxide + polymer + former oxidation arrangement process.
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1
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Fig. 4. Fe and Mn concentration of test condition BA.
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Table 4. Discharge water quality under test condition BA
Section BA-1 BA-2 BA-3 BA-4 BA-5 BA-6 BA-7 BA-8

Neutralization pond pH 7.5 7.5 7.5 7.5 7.5 8.0 9.0 10.0
Fe (mg/L) 3.131 3.046 3.057 3.232 3.208 2.544 0.952 0.327
Mn (mg/L) 5.831 5.808 6.562 5.629 6.014 3.288 0.94 0.337
SS (mg/L) 14.1 10.7 12.0 8.6 9.7 - - -
An input of chemical (g/m’) 196 196 196 196 196 306 492 596

Calcium hydroxide Polymer

201 mg/L 1.79 mg/L

2.000 ppm 1.000 ppm —l

Inflow > > * — Outflow
b il

Neutralization pond Oxidation Pond Reaction pond

Precipitation pond

Fig. 5. The flowchart of treatment for the calcium hydroxide + polymer + latter oxidation arrangement process.

Table 5. Discharge water quality under test condition AA

Section AA-1 AA-2 AA-3 AA-4 AA-5 AA-6 AA-7 AA-8

Neutralization pond pH 7.5 7.5 7.5 7.5 7.5 8.0 9.0 10.
Fe (mg/L) 2.949 2.708 3.074 3.103 3.172 2.516 1.585 0.218
Mn (mg/L) 5.464 5.209 6.085 5.597 6.132 4.037 0.459 0.138
SS (mg/L) 18.4 18.1 113 7.5 16.0 - - -
An input of chemical (g/m’) 201 201 201 201 201 285 484 635
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Fig. 6. Fe and Mn concentration of test condition AA.
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Polymer
Calcium hydroxide 1.79 mg/L
191 mg/L 1.000 ppm

2.000 ppm |

=
Inflow > > > L, Outflow

Neutralization pond Reaction pond \/

Return sludge Precipitation pond

Fig. 7. The flowchart of treatment for the calcium hydroxide + return arrangement process.
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Fig. 8. Fe and Mn concentration of test condition CR. Fig. 10. Fe and Mn concentration of test condition BAR.
Polymer

Calcium hydroxide 1.79 ma/L

175 mg/L 1.000 ppm

2.000 ppm T j

— — T —
Inflow Outflow

Oxidation Pond Neutralization pond Reaction pond

Return sludge Precipitation pond

Fig. 9. The flowchart of treatment for the calcium hydroxide + former oxidation+return arrangement process.

Table 6. Discharge water quality under test condition CR

Section CR-1 CR2 CR-3 CR4 CR-5 CR6 CR-7 CR-8 CR9 CR-10 CR-11 CR-12
Neutralization pond pH 7.5 7.5 75 75 75 715 15 15 15 8.0 9.0 10.0
Fe (mg/L) 2667 2832 2797 2743 2892 1516 2850 1501 0944 2732 0986 0455
Mn (mg/L) 5384 5587 5451 5315 5776 5492 4901 5194 3396 1873 0818 026
SS (mg/L) 169 165 93 150 142 184 93 97 88 - - -
An input of chemical (g/m® 191 191 191 191 191 191 191 191 191 250 460 598

J. Soil & Groundwater Env. Vol. 15(4), p. 21~29, 2010
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Table 7. Discharge water quality under test condition BAR
Section BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR BAR
ectio -1 2 3 4 5 -6 -7 -8 -9 0 -1 -12 13

Neutralization 5 55 75 75 75 75 75 75 75 75 80 90 100
pond pH
Fe (mg/L) 1933 1941 1977 1917 2080 0.864 2458 3274 3.791 2783 1231 1.365 0451
Mn (mg/L) 5759 552 5801 5563 6.013 6461 8572 3351 4591 2965 0948 0316 0.216
SS (mg/L) 16.5 9.0 11.1 154 8.2 143 16.2 10.5 16.8 8.8 - - -
Andnputof o0 gs s y7s 975 175 175 175 175 175 261 434 520
chemical (g/m”)

Calcium hydroxide Polymer

186 mg/L 1.79 mg/L

2.000 ppm _l 1.000 ppm j

| I
Inflow » i > > :I: > L Outflow
e~
Neufralization pond Oxidation Pond Reaction pond \/
Return sludge Precipitation pond
Fig. 11. The flowchart of treatment for the calcium hydroxide + latter oxidation + return arrangement process.
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Fig. 12. Fe and Mn concentration of test condition AAR.
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Table 8. Discharge water quality under test condition AAR

Section

AAR-1 AAR-2 AAR-3 AAR-4 AAR-5 AAR-6 AAR-7 AAR-8 AAR-9 AAR-10AAR-11 AAR-12AAR-13 AAR-14

Neutralization 5 ;5 75 75 75 75

pond pH

Fe (mg/L) 2723 0956 1.062 1.267 0.957 0.96
Mn (mg/L) 2955 5946 5.178 6314 5.632 5.539
SS (mg/L) 92 138 11.7 158 94 133
An input of

chemical (g/m’) 186 186 186 186 186 186

75 7.5 75 7.5 8.0 9.0 10.0

0968 091 1436 3.503 3.002 0.613 0431 0.518
5984 5828 6258 5191 3857 0.721 0.627 0264

124 114 17.6 13.5 - - -

186 186 186 186 186 253 437 586
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