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Removal of Heavy Metals from Acid Mine Drainage
using AFMR Process
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ABSTRACT

This research is to remove heavy metals from AMD(Acid Mine Drainage) using
AFMR(Anaerobic Floating Media Reactor) process. Two AFMR were operated at
HRT(hydraulic retention time) of 3 days. COD/sulfate ratio from 0.3 to 0.8, tempera-
ture from 30°C to 35T, and alkalinity of 1,000mg/1(as CaCQsz). At COD/sulfate
(804%) ratio of 0.5 and temperature of 35T, the ratio of reduced sulfate(SOs)/
removed COD(mg/mg) kept about 1 and the reactor achieved 99.99% of Cr. Pb anc
Fe, 98% of Cd, and 90% of Mn removal efficiencies, respectively. Decreasing tem-
perature to 30°C increased the ratio of reduced sulfate(SOs%)/removed COD(mg/mg:
to 1.37. Amount of sulfate reduction maximized at the temperature of 30C and the
COD/sulfate ratio of 0.4 in the influent and then removal efficiencies of heavy metals
were 99.99% of Fe. 99.99% of Pb, 99.99% of Cr, 97.3% of Mn, 99.9% of Zn, 99.9%5
of Cd and 99.9% of Cu.

Key Words : AFMR Process, Heavy Metals, Removal Efficiency, Operating Temper-
ature, COD/Sulfate ratio
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£ dAF+= AFMR(Anaerobic Floating Media Reactor) 24 & o] &3te] #3Atu 42 2E
FTEEE AAN] A ATEAM B dFMe ¥ /9] AFMR wHgxE HRT 3%, COD/
sulfate ¥l 0.3~0.8, €1 &%x 30T ~35C, ¥Zelke 1,000 mg/l(as CaCOs) 25 &
ekt 4847 AFMR ®H&EE COD/Sulfate ¥] 0.5, £H 2% 35T gdd 30,7
F/AAY CODY¥(mg/meg) ¥le & 18 fA&Yes, 284 Cr. Pb, Fe< 99.99%. Cd
98%. Mn 90%¢] AAHEE&E YRR, $H2EE 35TdA 30TCE 7\:}%"17‘ “H AFMR
HJ%ZLM LR sof‘ﬂ/zﬂﬂﬂ COD%(mg/mg ) BlE 13THR Brlen, £ gde

Fe. Pb, Cr& 99.99%, Zn. Cd, Cu¥ 99.9%. Mn 97.364 %“%—’—‘T— 74]7]}?153 E?\‘i
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Fig. 1. Schematic diagram of the experi-
mental apparatus.
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9 €A AH& 281929 7] TS(Total
Solid) ¥%+ 10,000 mg/l, VSS(Volatile Sus-
pended Solid) F=+ 8,850 mg/I¥t}.
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Table 1. Composition of the synthetic acid
mine drainage used this study
Components Concentration
{mg/1)
S0~ Na2S04 1,000
Fe FeClz - nH20 250
Mn MnCl; - 4H20 20
Zn ZnCly 10
Cd Cd(NOs)z - 4H20 10
Pb PbCl2 2
u CuClz - 2H20 8
Cr CrCls - 6H20 1
alkalinity NaHCOs 1.000
(as CaCOs3)
NH4Cl 170
KoHPOy4 50
Nutrient KHoPO4 50
MgClz - 6H20 40
KCl 50
FeClg - nH,O 2
ZnClz 0.05
Trace CuClz - 2H20 O; 0—3
Mn(lp - 4H,0 0.5
element
H3BO3 0.05
NiClz - 6HzO 0.05
CoCllz - 6H20 0.05
Biotin 0.0312
Cyanocobalamin 0.0016
Folic acid 0.0312
) . Nicotinic acid 0.08
Vitamin
Ca-Pantothenate 0.08
Pyridoxin-HCI 0.16
Riboflavin 0.08
Thiamin-HCl 0.08
pH 30
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Fig. 2. pH and ORP value in AFMR.
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$&t, 1A A Hael COD 5+ glucoseE
o] &8t 500mg/12 nAAZ I Ba-A(S045)
o] ¥EE COD/S0472] Hl7} 2k 0.5¢] sﬂﬂ He o
1000me/12 2%, a3 A FAZHHRT) &
3, *AHLE 35T 27 £H& 2)=stdct.
Fig. 2 & Fig. 32 &4 22} Ao ¢4 2 {4
F 9 %%#4 pH, ORP, COD, #4214 (S04%),
Hogry, 87120 %

YBUE FE o 3T
pHe 7.2~7.4, ORP= -30---18mVe] HAE &
At we 259 F COD AAET Fod A

Age ¥ast dAsA fAlE e gt 28
st e o] 717+ Eer CODEHEE BT 400me/l
o AAE BY3, BAL(S0T) F2E ¥ 400
mg/19] AAE BoFUt. F4 A (SRB)
of olate] 2k (SO.Y) 1mge] BHzted &7
He o)&4] COD #= 4 (1)d o3 <
0.67 mgeltt.

2C + SO + 2H20 — HeS + 2HCO; (1)
COD/S0s* = 0.67 (dependent on C source)
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Fig. 3. COD and SO4% and alkalinity concen-
tration in AFMR.
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Fig. 4. Removal efficiencies of heavy metals
in AFMR.
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Fig. b. Effect of temperature on removal of
suifate and COD in AFMR.
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Fig. 6. Effect of temperature on rernoval ef-
ficiencies of heavy metals in AFMR.
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