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Remediation of Acid Mine Drainage from an Abandoned Coal Mine Using
Steel Mill Slag, Cow Manure and Limestone

Myung Chae Jung*

Department of Earth Resources and Environmental Geotechnics Engineering, Semyung University

ABSTRACT

In order to remediate acid mine drainage (AMD) from the Jeongam coal mine, steel mill slag, cow manure and limestone
were used. As a result of batch test, the proper amounts for treating 1 L of acid mine water from the mine were determined
as 15 g of steel mill slag, 15 g of cow manure and 500 g of limestone. After feasibility test, remediation system was
arranged in the order of steel mill slag tank, combination of cow manure and limestone, precipitation tank and oxidation
tank. During 54 days' operations, the pH values of the treated waters increased from 3.0 to 8.3 and 61% of sulfate
concentration in an initial water was decreased. In addition, the removal efficiencies for metals in the water were nearly
99.9% for Al, Fe, Zn and 92.6% for Mn. Thus, the combination of steel mill slag, cow manure and limestone can be used
as neutralization and metal removal for acid mine drainage.
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Table 1. Physical and chemical properties of acid mine water
from the Jeongam coal mine

Parameters Value Parameters Value
pH 3.07 HCO; (mg/L) 0
Eh (mV) 564 Al (mg/L) 121
EC (uS/cm) 2,370 Ca (mg/L) 36
TDS (ppm) 1,200 Fe (mg/L) 14.5
Salinity (%o) 0.8 Mg (mg/L) 68.3
DO (ppm) 4.06 Mn (mg/L) 10.1
SO (mg/L) 1,043 Zn (mg/L) 2.64

EC =electric conductivity, TDS =total dissolved solid, DO = dissol-
ved oxygen
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Fig. 1. Variations of pH, TDS and DO of acid mine water treated
by steel mill slag, cow manure and limestone for batch test.
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Fig. 2. Variations of pH, TDS, DO and bicarbonate in acid mine water by feasibility test using steel mill slag and SAPS.
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Fig. 3. Variations of physical and chemical properties of acid
mine water treated by steel mill slag and SAPS.

Journal of KoSSGE Vol. 10, No. 3, pp. 16~23, 2005

3.2.1. 2Ei3peby 5499 wig

Zy GAE Aol thgh 5497k ZAF A FolA &
2e}3kd 545 Fig. 39l =ABIATE ¢4 pHe] WskE
Wl A SUaE A e 5 ARE ol o
11 %9 pHE Zhe IZe] 2 Halso] 52 pH &
8-S Bt AEHLY gol vig AHFolx Bt

ofgigt e g0 At SHLE E8I A
o] F3E APHoE FRIT F U 53, D<=d
MB)Huks 888 Aol= pHY FVHE Hall v
Az Mo] dasire At €335 &8sPd o] By
3 & gite A7E Aok o, 159Yo] AuA
=3le] Eo] EV\ FRaE AR 717 Ae] Al A
6.0 o]/\ol-,] pH ]"6]— 2= 01 3.0 FHI:_,] /\}/H/\ ;g
gl Bk a7t SleS EESITh 23 A3Me
2 FXg SAPS AxY A, 27l 9.0 Hx9
pHEtS Kol olF ¢Fgsle] 7.0 Are] $A4E A%
A8k gitk. olElgt dnE B A AMD 3=
sl AFEE SAPS AF o] vlus AREYs U
g 4 AUt

Aexe] Al edzE JHE 4 e Ene] #IE
HE, oiRRe] Aejzea Ay 23 4] A8
2 Hslge B o A Sl As, R T
A8 A St AslEREA tE E2S BUAA F
A ool ghlghFo] Ao, SAPSE Pl F

HJ

[o

#8 2Ao) BasRA AnE BT Augoss B
$70] BAHGOM, wgze] W TR AR BF B
Ag70] 2+ Yoflar ek,



121

Al (mg/L)

0 10 20 30 40 50 60
Reaction time (day}

0 10 20 30 40 50 60
Reaction time (day)

0 10 20 30 40 50 60
Reaction ime (day)

g 7] Agbge] gl 22 21

0 10 20 30 40 50 60
Reaction time (day)

Mg (mgiL)

0 10 20 30 40 50 80
Reaction time (day)

015 2.64

Zn (mg/L)y

0 10 20 30 40 50 60
Reaction ime (day)

(@ =steel mill slag, A =SAPS 1, [ =SAPS 2, O = precipitation tank, ll = oxidation tank)

Fig. 4. Variations of some cations in treated acid mine water using steel mill slag and SAPS.
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mine water using steel mill slag and SAPS.
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