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Copper Precipitation Process with Arsenic Sulfide Residue for Acid Leaching Solution
of Electrostatic Precipitator Dust from Copper Smelting Production
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(1.Changsha Research Institute of Mining and Metallurgy Co Lid, Changsha 410012, Hunan, China; 2.Guangxi
Jinchuan Nonferrous Metals Co Lid, Fangchenggang 538000, Guangxi, China)

Abstract; The acid leaching solution of electrostatic precipitator dust from copper smelting has a high concentration of
sulfuric acid, in which the iron and arsenic exist in the form of Fe’* and As™ | thus it is decided to adopt arsenic sulfide
residue as the precipitant for copper precipitation. Firstly, an experiment was performed on the addition of arsenic sulfide
residue in single Cu®* and Fe®" solution with different acid concentrations. Based on that, an experiment was performed
for copper precipitation and arsenic leaching in the actual acid leaching solution. The results show that in the process of
copper precipitation with arsenic sulfide residue, oxidation and reduction reactions between Fe’* and S* occur firstly,
which is followed by oxidation and reduction reactions of As>* and S*, and finally a sulfurization reaction for
precipitation of Cu>". When the addition of arsenic sulfide residue is at an amount of 1.4 times the theoretical amount, it
is shown that the copper precipitation rate is relatively higher, but the rate of arsenic dissolution is lower.
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SRS i S R Y R A R A H R A KR

M= AL PR S ISR RRIR I , He E B gk 1 R,
x1 BRLBREEREERS g/L
Cu As Fe 7Zn Cd H,S0,
15.88 28.08 49.00 9.48 4.86 332.22
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JerAek e 5 A VA R VAR

VTR S T A B v JRE XS A A R T 114 5 M A
(] ol >R FH SR A% B 2 12 R TGP LI 2 Y
TR Fe A1 As A 25036 2 Fs, i Fe™
BRI Fe S0 94.6% , As™ (5 TRIZ UM & i
) 78.8% , Al 1 Fe H1 As TEFRIZ W 2 LA AL M 1)
M SR

F2 BREALRHAED Fe 0 As MENHER /L
Fe As

F62+ F63+ AS3+ ASS+

2.63 46.37 5.94 22.14

kit A2 R AT A R LR 3, B
B B F B As BT S, As BUMN S0 Hral R 3&
B, Bk i s b 96.2% AR A& As™ AR SC LB Ak fif
(As,S,/As,Ss) G546 MR A 0T 45 e i
HAE R B 27.36% , i R SRR 2 SRR 38.0% .,

x3 BMUMBEEIENERS (RESH) %

Cu As S Fe Bi Zn Cd
0.61 40.77 43.24 0.064 0.073 0.019 0.14
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mr.
As,S, + 3CuSO, + 4H,0 =—
3CuS | + 2HAsO, + 3H,S0, (1)
As,S; + 3H,AsO, == 5HAsO, + 3S + 2H,0 (2)
As,S; + 3Fe,(S0,), + 4H,0 =
2HAsO, + 6FeSO, + 3S + 3H,S0, (3)
2HAsO, == As,0, + H,0 (4)
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SR A M 4l 7] CuSO, + SH,O Bt Cu® ¥
J¥ 20 g/ L R IR AR I R AE A TR T, B XA ()
Ve BE T AR B X B — A3 Cu® B A A AR
R 200 mL F 4R, LLSEBR S 5 B AL DTAR SO0 )
HEL ST Al S/Ca WA LA B 1.0, 1.2,
L4 1.5, FE B IR 2SR ACAS [a] 5 (0 B A At s,
I 45 SR 8, DU T AR AL K R , 57— ik A
R, AT SR LR 4,

R4 TRERIKE X RRALERE TR AN E R0

R o R i as i
1.0 188 84.52 89.50
0 1.2 181 98.80 95.40
1.4 186 99.99 85.20
1.5 176 99.99 78.30
1.0 380 78.50 96.20
100 1.2 384 93.20 95.00
1.4 186 99.99 82.54
1.5 180 99.99 76.66
1.0 374 76.40 92.40
200 1.2 353 87.32 90.52
1.4 196 99.99 86.71
1.5 196 99.99 75.30
1.0 396 72.70 88.53
300 1.2 392 81.80 87.00
1.4 200 88.40 86.15
1.5 200 99.99 70.00
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A B AL RE TT , DR 238 KR AL e s i A it
MRS ER AL A R A . RIS Fe™ X f AL fif
DU EIF R, LAk 22 413857 H,0 - Fe,(S0,), B
B —5 Fe¥ WIE N 20 o/L 1Y Fe, (SO, ), I, 1EAN
IR B A B 45 T R R B fE i AL fin A, AU
200 mL 7 Fe* ¥, LB 2 560 A0 SN A % 8™
AT Fe™ /S Wi & 23 51k 1.30,1.47 164,
TE 85 CIKIE 4 R RN 3 h S5 g bk, 20 B 25 21
kS5,

K5 MBREMBAMESEEEMEEI
ﬁ(ﬁjﬁf{f}% %%;,J{i? ” mmﬁ%ﬂ/ Fe B/ % As BHIR/%
130 194.0 98.08 80.85
0 1.47 194.0 97.71 90.12
1.64 194.0 95.58 93.78
1.30 209.0 99.99 83.35
100 1.47 208.0 98.95 91.67
1.64 202.5 94.57 94.26
1.30 2145 99.99 87.61
200 1.47 214.0 95.91 92.80
1.64 2185 85.90 92.31
1.30 220.0 97.86 74.57
300 1.47 218.0 91.40 80.52
1.64 222.0 89.12 85.24
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TR Ak e As 32 R R, AL A R R s H
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B AHRKIRE TR,
2.3  ELBRERIR WL BHE SR 08

s R — B R AL R I A SRS SE IR 45 53R 1,
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T FE U, 4 Sl e R AR B AL B s I A R 149 0.8 11,0,
1.2 1.4 5175000 45 R R 6,
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ﬁ'}ﬁ?&% VIR % Ve iBIER/% AsS R/ % As B/ %
0.8 11.34 99.20 71.32 60.63
1.0 56.70 96.92 78.30 47.63
1.2 84.67 95.22 93.17 44.13
1.4 99.99 99.92 98.88 36.53
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