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ABSTRACT: Mine tailings generated during mining activity often contain high concentrations of heavy metals, with
pyrite-containing mine tailings in particular being a major cause of environmental problems in mining areas. Chemical cell
technology, or fuel cell technology, can be applied to leach heavy metals in pyrite-containing mine tailings. As pyrite dissolves
through spontaneous oxidation (i.e. galvanic oxidation) in the anode compartment of the cell, Fe*, sulfuric acid are
generated. A decrease in pH due to the generation of sulfuric acid allows heavy metals to be leached from pyrite-containing
mine tailings. In this study, pyrite was dissolved for 4 weeks at 23°C in an acidic solution (pH 2) and in a galvanic reactor, which
induces galvanic oxidation, and total Fe leached from pyrite and pH were compared in order to investigate if galvanic
oxidation can facilitate pyrite oxidation. The change in the pyrite surface was analyzed using a scanning electron microscope
(SEM). Comparing the total Fe leached from the pyrite, there were 2.9 times more dissolution of pyrite in the galvanic reactor
than in the acidic solution, and thus pH was lower in the galvanic reactor than in the acidic solution. Through SEM analysis of
the pyrite that reacted in the galvanic reactor, linear-shaped cracks were observed on the surface of the pyrite. The study
results show that pyrite dissolution was facilitated through the galvanic oxidation in the galvanic reactor, and also implied
that the galvanic oxidation can be one remediation option for pyrite-containing mine tailings.
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al. 2006, Jeong et al. 2015). & Fu Lo A3t =2+
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7R =S ARSI (Fig. 1) (Juet al. 2015). =59} oF
=H AJolofl= carbon cloth (0.35 mm, Ballard, USA),
Nafion 117 (Dupont, USA), Pt-coated carbon cloth (0.5
mg-pt cm”, 20 wt% wet proof, Ballard, USA)E-140°C
o)A 20 mPa= 35 792 MEA (membrane electrode
assembly) S Al&I51o] ARSIt S5 4= Aleloll=
SJEAE (R = 1,000 Q)& S A3}SICE.
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Fig. 1. Schematic diagram of the galvanic reactor used
in this study.
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Fig. 2. Scanning electron microscope (SEM) images
(magnification of 2,000x) of the surface of pyrite without
any treatment (a), and the surface of pyrite dissolved
in the acidic solution (pH 2) (b) and the galvanic reactor
for 4 weeks at 23°C (c).
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S8 3 0] FHS Hojrt, Aol Yol vheat

RESRH A 9] 31, Fig. 2(0)= 8P Wkg7| Hlofl A wt
A - o —]14
SHd 0] £ W2 (Fig. 2(b))2H 9] 24k vk Y
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et al. 1992a, Mustin et al. 1992b). SEM-2- o|-85} 32
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Y HES T W 51 (27.6 £ 8.1 mg L) 7H Al 1 e
(6.0+0.7 mg L2} B gk 7|12 2k 4.64] =9k} (Fig.
3(a)). ESF 24l HUk37] 298 U total Fe %= 92.7%7}
Fe' 2 2R3 b, A48 Ujol A= 60.0%%t Fe' &
A1t o5 Bl Zuhd W] WollA] Ao &
S o2} gl Fe*' o] Fe’ 20 Hghe 2153 &
= Ak ERFAMIE (pH 1.77 £ 0.01) 2t} ZHpd
HES7] 84 (pH 1.54 £ 0.03)9] 2| pH7} o Wit
(Fig. 3(b)). o= 2k Bkg7ol| 4] B0 Ll71 =
R HA AP i o] 20] Frh ot pH7FH FH43
7] Wiitolafar 3k 4= 9lrt.
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Fe" 1= Fe' & ABlelulA 3 71e) e 2 el S
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AFIc) E32 0 2 s A o Bl ukslo] AsfelHA e,
25047, 16H', 156 2 AV3HHEq. 1) (Lowson 1982). A=
FH 9l =05 3B HOS AAJeict (Eq. 2).
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+16H+ 15¢ (Eq. 1)
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(Eq. 3)
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Fig. 3. Fe concentrations in the acidic solution (pH 2)
and in the galvanic reactor (Rex = 1,000 W) (a) and
final pH of the acidic solution and the galvanic reactor
after pyrite dissolution for 4 weeks at 23°C (b). The
data shows the average of triplicate samples, and error
bars represent the standard deviation.
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15H = 333t o= Afolo]l 118t paol 2 mehargl

Nafion 1172 &3} o%&2tct (Fig. 1). o|FA the A=

S 530 ol 1ol 15e9} 15H & 7] 3 15/40, 5 &

QAZIC} (Eq. 2). T12) 3 S Ylol=Fe™, 28047, H
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