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This study was conducted to neutralize acid mine drainage (AMD) of Soo and Hambaek mines, located in Kangwon-Do
Korea, using Ca(OH),. When 0.295 g Ca(OH),/L(AMD) was added to the drainage in a neutralization reactor, pH of
liquid in the reactor and the effluent were maintained at 9.5 and 8.4, respectively. The pH met the required effluent
standard. With 10~50% of feedback of effulent sludge to the reactor, the pH of neutralized fluid in the reactor remained

nearly constant, but SO,

concentration in the effluent increased adversely compared to the non-return sludge case. With

30% of sludge feedback, it was possible to decrease suspended solids (SS) concentration in the effluent without a problem
in Fe concentration. When 100 mL of 0.1 M BaCl, was added to 1 L of AMD treated with Ca(OH),, removal efficiency

of SO4?

increased to over 90%. Aanalyses of pH, Fe, and S04

showed that the optimal results were obtained when

pH of neutralization reactor and sludge return ratio were maintained at 9.5 and 30%. This can result in possible cost
reduction of 31.4% for maintenance and 29.8% for facility construction by alternating Ca(OH), to NaOH.
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Table 1. Characteristics of Acid Mine Drainage (AMD) Used in This Study

Item Flow rate pH SS SO~ Fe Al Mn Cu Ca
AMD (m’/day) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Soo 5,000 6.3 359+11.0 517.9%55.3 30.7+3.1 0.3%0.2 541%0.7  0.09%£0.02  205.7£8.9
Hambaek 3,000 4.1 1.6+ 5.5 1,546.2£343.1 159.5£49.5 8.5%2.2 153143 0.07£0.02 93.1+3.6

Ca(OH),
Acid Mine Netralization Settling Treated
Darinage Reactor Tank Effluent

Sludge
Return Sludge
l Sludge Storage

Figure 1. Schematic diagram of acid mine drainage treatment.
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Figure 2. Flow diagram of alumina filter formation.
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Figure 3. pH variation of neutralization reactor as a function of
Ca(OH); addition.
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Figure 4. pH of effluent with pH of neutralization reactor.
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Figure 5. SS concentration of effluent with or without sludge return.
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Figure 6. Fe concentration of effluent with or without sludge return.
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Figure 9. Efficiency of alumina filter for SO, concentration of
effluent.

Table 2. Cost of Maintenance and Facility Construction in Using
NaOH + Coagulant and Ca(OH),
[Unit : #1,000/year]

Item NaOH + coagulant Ca(OH),

Chemicals 177,855 144,000

. Electricity 75,437 38,358
Maintenance

Sludge treatment 58,035 31,294

Sum 311,327 213,652

Facility construction 3,986,000 2,800,000

(325 mesh) AMEAlIA = AR AA L] Foirt BHeEgon®
APERA] ekokth & AtelM = SRAl o Qo] A EE AR
stlom, EuA] WEo R lsto] FABIUEFEY SYAE AME
] BTt fx e E] 24 oREE]E 338853/, MEn]E 37079/
W, £8A] HEu)E 267413109, 18] 3 A AHIZ 11860007/
A% Aadhe 2102 YERdtiTable 2). ©14& NaOHE o]&3+ #]
iR fA |2} AN 7Y 247 31.4%, 29.8% HAtEE A
o7 UEhgth B3 Aerde] westE Qlsle] Qlin] "o E
W AaIpt e FoRE gk

=
[N
r

AYPNGFE 2488 FHAZ Aol AT )
Brkkan Aegere BBt AAsgor Qo

&3t 2k

(1) A% FEN pH &S 5187158 WEA717] SIe St

HS-29 pH 9 4438 T3S 7M7) pH 9.59)F 0.295 g/ (AMD)©]
om, EHAE 10~50%7H4 WHEEtoIE pH A& vv|sH 1

() TIN-EZ pHE 9.5 AEZ A o] WjE52] Fe 55+ 9.5
mg/LE L&A wWiEs 8715218 10.0 mg/L ©1&-E FA3FTh

(3) SO FapxlElol 2Jsle] A AA} HA| gkon, £
E ke Aol 23]y WiES FE0t ST 248 0.1
M MgCl, HO,, BaCl, 52| ¢F5-& 718t} s0,7E A 2lslal e )
BaCl7} 718 & n}&o]9lom, A gAkal4= 1 L 100 mL 715131
S 90% o)de] AA= ST
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(4) LFry FAEES ARgsl] s0,.°E A2e e W AFAIR
¢k 6 ho] 2§t o, Ca(OHLE AHE-3I3S W7t NaOHE AH8-8t
739 B} ok 10% v ¥ AAEES 1ok 2=y Al AA
HES 30% olst® Ful/de] o @ A57} Hgs|ofof 3 1o
2 s

(5) pH, Fe8} SO°E FA1 07 wiE AeENS AuE 43 &
3ES-29] pHE= 957 3k, SElA] MEE-S 30%E 3= Zlo] 71
a7 o] gtk

(6) NaOHE Ca(OHpE thAg 29 f-Aden| e} Adn)7) 242}
31.4%, 29.8% A7tE& Z1o® BIIE I
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