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New process of arsenic removal from second stage decopperizing
electrolyte by reduction and crystallization

ZHENG Ya-jie, CUI Tao, PENG Ying-lin

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The process of arsenic removal from copper electrolyte was studied. A new process for the removal of arsenic
from the second stage decopperizing electrolyte by reducing with SO,, and the following crystallization was proposed. As
(V) in the second stage decopperizing electrolyte was reduced to As (III) with SO,. As,O; was produced from the
reduced solution by the evaporation and crystallization. The purpose of arsenic removal from the second stage
decopperizing electrolyte was achieved in the experimental. The results show that the reduction rate of As(V) reaches
94.54% under the conditions of As(V) concentration of 12.41 g/L, H,SO, concentration of 253.00 g/L, reaction
temperature of 60 ‘C, the aeration time of SO, of 90 min and standing time of 90 min. The removal rate of arsenic is
91.33% when the volume ratio of the reduced solution to the crystallized solution is 3.5. The crystallized products are
As,O;3. Compared with the conventional process of the arsenic removal from copper electrolyte, the new process has the
advantages of simple operation, low cost and high removal rate of arsenic.
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Table 1 Composition of second stage decopperizing
electrolyte (gL ")
Cu As Sb Ni H,SO,
1.08 12.41 0.52 10.46 253

Second stage
decopperizing Reduction Evaporation
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As,0; <—|F11trat10n|——| Crystallization
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Fig. 1 Flow sheet of arsenic removal by reduction and

crystallization method
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Fig. 2 Influence of standing time on reduction rate of As (V')
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Fig. 3 Influence of aeration time on reduction rate of As (V')
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Fig. 5 Influence of reaction temperature on reduction rate of

As(V)
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R 2 SO, EBRBRA I I AR B (BRI V) 4R < 4 0.1 mol/L)™!
Table 2 Solubility of SO, in sulfuric acid (Initial acid concentration 0.1 mol/L)!"!
Solubility of SO,
p(S0,)/Pa
17°C 25°C 40 C 50 C 60 C 70 °C
0.070 0.138 0.093 0.058 0.048 0.029 0.020
0.105 0.200 0.144 0.084 0.062 0.045 0.035
0.181 0.315 0.218 0.131 0.092 0.069 0.055
0.466 0.739 0.506 0.310 0.228 0.175 0.133
0.948 1.592 1.170 0.755 0.533 0.391 0.302
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Fig. 6 Influence of sulfuric acid concentration on reduction
rate of As(V)
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Fig. 7 Influence of Vj:V; on removal rate of As



F22 % T

HHEA, A% T BURHIOL R SRR T2 2107

HHIE 7 AT As IBEBRZFRBEAS Vo vy IR KT 1
s 4 Very 58] 3.5 B, #IRIRIK A E] 900
g/L, 45dE As HIBERRHIEE] 91.33%. & 8UIFTR N
As; O3 1A R FUAS [F] B R VMR 5 TR At P52 i
2. MK 8 WLLEH: AsyOs (EGR IR I IRV 5
BB BRI BE AR LU IR B %, TEBRRIR LN 900 g/L
KA IR B ANBARAE, AR T AT A HI 45 T
DUIK B UF IR AR R, s 2 R 51K 8 g H—
o Kk, RS BE, EEN Ver EEN

3.5:1,
24}
100 C

20F

< 90 C
16F 60 C

30°C
12r ) .

0117 260 441 660 957 1343
Concentration of H,SO,/(g-L™")
8 RENRET As,O5 FEBR BRI F AR it 2]
Fig. 8 Solubility curves of As,0O; in sulfuric acid solution at
[16]

Concentration of As,O3/(g-L™")

various temperatures

HA R4, B3 L BB A T S 5
KSER:, KM SO, g F 78 ks, 15 CARHngs
fi, I IETSUEVR 0.86 Lo IHLHT Ry s ik 3 i
Hllo KB SEEG A3 45 i = )T XRF Al XRD £
W, AW Ry 4 T 9 Firos.

R3 BEBEACRT R o
Table 3  Compositions of second stage decopperizing

electrolyte before and after purification

Composition Conc.entrz.ltion bet:(zre Cot?centr.ation afE?r
purification/(g-L ) purification/(g-L ")
Cu 1.08 3.73
As 12.41 3.83
Sb 0.52 1.19
Ni 10.46 35.57
H,SO, 253.00 885.00

M 3 GRS S HORSES B AR
B As FORER A 91.15%, 1§45 FIVHT Cu. As

HlSb S EAK, LB TR MBS HE
PP NI IREE R s, et R 4 SR IR AR
BIVWT A A I A b 78 A g b 2

N 4 R 9 IR & i s &5 5 =i
FEWIN As,05, HAKy CaSO, A5 HoA ) T,
Ni. Cu 1 Sb FI5 EARMK .

Fa4 ARGy
Table 4 Chemical composition of crystallized product (mass

fraction, %)

As (0] S Ca Mg Ni
48.2 324 10.47 4.195 2.84 04215
Si Sb Bi Na Fe Cu
0.408 0.292 0.218 0.215 0.166  0.066 2
Al Pb /n K Cr
0.049 0.035 0.013 4 0.012 0.007

> *— ASZO3
v — CaSO,
b4 3 v e
R S RS TR TER S W
10 20 30 40 50 60 70 80
20/(%)

9 SN XRD i
Fig. 9 XRD pattern of crystallized product
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