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Treatment of Arsenic Filter Cake by Acid Leaching under Normal Pressure

WEI Dong, SHI Yuqgiao, DONG Guanggang, GE Zheling
(Xiangguang Copper Co., Ltd., Yanggu 252327, Shandong, China)

Abstract : In order to solve the problem of high exterior processing costs and loss of valuable components of arsenic

filter cake for copper smelting enterprises, the process test of leaching arsenic filter cake with sulfuric acid was

carried out. The effects of sulfuric acid concentration, leaching pressure, leaching temperature, leaching time

and liquid-solid ratio on the leaching effects of arsenic filter cake were investigated, and the effects of different

crystallization temperatures on crystallization of arsenic trioxide were studied. The arsenic cake was treated

harmlessly, and the arsenic in the cake was converted into arsenic trioxide, which saves the cost of outsourcing

treatment and recovered the valuable components such as copper and sulfur.
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Table 1 Chemical composition of arsenic cake 1%
L% Cu Fe Bi As K
e 0.3~9.1 0.001~0. 097 0.007~0. 34 0.1~0. 36 14.7~42.6 14.8~64.7
I {E 1.49 0.03 0.25 27.63 53.26
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Fig. 1 Process flow of arsenic cake treatment test
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Table 2 Effect of leaching temperature on leaching
rate of arsenic
BN /°C 70 80 90 100
R L/ % 65.3 83.4 95. 6 96. 1
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Table 3 Effect of sulfuric acid concentration on arsenic
leaching rate
TR /(g « LY 120 160 200 240
IR L/ 94.3 95.6 95.3 96. 4

R4 TEEIREXTIR G R ENR H R
Table 4 Effect of sulfuric acid concentration on bismuth
leaching from arsenic cake
FRBRHE /(g « LY 120 160 200 240
WS /(mg » L7 59.1 80.6 110.7 145.2
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Table 5 Leaching of arsenic and bismuth from arsenic cake

under different sulfuric acid concentrations
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Table 8 Effect of leaching pressure on bismuth leaching
from arsenic cake
& il 1 /MPa 0.6 0.8 1.0 1.2
BHWEAs/(mg - LY 17.3 25.4 44.1 56.2
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Table 9 Bismuth content and arsenic leaching rate in

leaching solution under atmospheric pressure

90 36.8 95.7
70 18.5 94.9
50 5.6 94.2
30 5.1 89.4

g  BHWES /(g - L7 BRI R/ 20
1 5.1 95.4
2 5.5 94.6
3 5.2 95.4
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Table 6 Effect of liquid-solid ratio on arsenic leaching rate
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Table 10 Effect of leaching time on leaching rate of arsenic

T [ H 3 4 5 6

= I E] /h 2 3 4 5

TR R/ 0 71.4 85.3 94.9 95.4

TR L %/ % 73.1 89.4 94.6 95.2
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Table 7 Effect of leaching pressure on leaching
rate of arsenic
&) /MPa 0.6 0.8 1.0 1.2
T %/ 06 95.2 94.6 95.3 95.1
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Table 11 Leaching of arsenic and bismuth from arsenic cake

under optimal conditions

I G RIS/ (mg - LY B R/ %
1 5.3 95.4
2 4.9 94.7
3 5.5 95. 1
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Table 12 Composition of the leaching residue of arsenic

filter cake obtained by leaching

under optimum conditions 1%
IR 90 i As S Cu Bi
1 3.26 90.6 0.64 0.53
2 3.64 89.3 0.63 0.39
3 3.35 91.7 0.59 0.44
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Table 13 Effect of cooling temperature on crystallization of

arsenic trioxide

G LW WSS TR/ Y B e /0 AN
BB K YA 4 i 45.4 73.2 43.21
0 “CK¥ 25 i 52.6 75.3 63.56
— 18 T IRZE 63.1 75.6 69. 89
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Fig. 2 Crystallization of arsenic trioxide under different crystallization conditions
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Table 14 Chemical compositions of arsenic trioxide 1%
it Cu Fe Bi As Pb Zn
02005141500 <20.001 0 0.001 4 <20.001 0 75.55 <20.001 0 <20.001 0
202005291500 0.001 4 0.001 2 <20.001 0 75.53 <20.001 0 <20.001 0
202006181630 <<0.001 0 <20.001 0 <20.001 0 75.56 <20.001 0 <<0.001 0
GB/T 26721—2011 b5 1fE As,0,-1 F#0.005 #0.002 #0.001 £75.36 #0.001 #0.001
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