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Electrochemical oxidation of arsenopyrite in acidic media

LI Qian, YANG Yongbin, JIANG Tao, QIU Guan-zhou
(School of Resources Processing and Bioengineering, Central South University,

Changsha 410083)

Abstract: The electrochemical research of arsenopyrite in acidic solution shows that arsenopyrite is firstly decom-
posed to As2S2, which coveres on the electrode and the dissolution of arsenopyrite is hence retarded. Then the
As:Ss is oxidized to H3AsO3, H3AsO3 to H3AsO4, and Fe** is oxidized to Fe** with the increase of potential. The
results attained at different pH and temperature show that the corrosion potential is positively shifted and the corro-
sion current density decreases with the increase of pH. While temperature increasing, the corrosion potential is
negatively shifted and the corrosion current density increases. The results show that reducing the pH or raising the
temperature of the system are advantageous to the oxidation of arsenopyrite. AC impedance measurements show that
under different potentials, the mechanism of the arsenopyrite is different, which confirms satisfactorily the result

obtained in linear polarization.
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Fig.1 Anodic polarization curves of

arsenopyrite in acidic solution
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Fig. 2 XRD pattern of arsenopyrite electrode
surface at 0.27 0.3V
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Table 1 T afel parameters of arsenopyrite

electrode in acidic solution under

different pH conditions

FReorr/ J o/ Anodic Cathodic
pH V o« -2

m (HA * cm™ 7) slope slope
1.5 210.6 152.6 32.41 34.83
2.0 226.2 145.1 46. 87 46.54
2.5 241.0 140.9 48.19 47.58
3.0 266. 4 69. 46 52.39 49.42

Wi pH fE_ETF, ASRERET B8 i AL Ron IE
¥, UM OH™ BT3B AR S b . B pH fEL 1Y
R, RER T ot e PR ( o), U WA B B
B T AR JE Ak 1 5 T BE il o o T B AR AR R A

FHAR B2 23 5 45 T 2. 303RT/( nak ) A1 2. 303RT/
(nBF)UV B CBAMRARL G O, BRI L
R na M By . g5A LT T U AR A e i
FEFH AR Fe(OH) s Al As: S, YORRAE A R T, FH
TG 7 AR R R

2.3 RENMESKT S NFZNEN

76 pH 2.0  FHEIHE R 20 mV/ min « § 14 4F
N, WA FRREE N RS R E AL B s, AT
Tafel E&KIARSEI|TEL 2. \TLUE W, 75l
RIEALVE R, BER IR R T &, KRR
AL Pon s A FR I B T L U8 T eone K BHAR
FEIAR T afel REZZEDHD .

F2 AR TS AR Tafel 2%

Table 2 T afel parameters of arsenopyrite

electrode in acidic solution at

different temperature conditions

Temperature/  Feorr/ Jcore! Anodic Cathodic
€ mV (HA = em™ %)  slope slope
15 276.7 120. 2 47.91 47.12
20 226.2 145. 1 46. 87 46. 54
25 213.8 172.7 45.02 46.13
30 201.9 208. 7 42.94 45.79
35 184. 4 304.3 41. 84 44. 87
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Fig.3 EIS of arsenopyrite electrode under

different potential conditions in acidic solution
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Fig. 4 Equivalent circuit for
arsenopyrite electrode in acidic solution
(a) —Equivalent circuit for
arsenopyrite electrode at 0.2 0.3 V;

(b) —Equivalent circuit for

arsenopyrite electrode at 0.3 7 0.8V
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