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2A$,S5+50,+6H,0=4H;As04+6S )
1 £I§ 2H™+CuS+H,0,+4CT —[CuCl,* +S+2H,0 3)
CuS+4H,0,+4Cl =[CuCl,]* +SO4* +4H,0 4)
1.1 SKIEJE#Y Jii 43 U R AR R A P B
W5 SR FH PR R 0 Ay ] P S K T B E ) .
N * j“ N v 'iﬂf e N 3Cu*"+4S+4H,0=3CuS+S0,* +8H" (5)
B A AL B R R B e A, AR 2R IC o %
. 2+ 2-_
WA R 1. %2 KB 1 Bk, mE 1 pEs,  Cu S =Cus (6)
Ty gth AR A, W 3 FoE, HEES A 3Cu*"+As,S;+4H,0=3CuS+2HAsO,+6H" (7)

31.2%- 13.5%F1 17.6%. K 2 A7%0, R
A EZNEACFRGR AR, AR TS N S
PEB ARG . &1 BT b YRR XRD k. B 1
HOW A BIBRALAE . B e, X2 T2 ik
REFRTE R A BRI AL B AR, AR A

F1 OMUEPEEEOUR SR
Table 1 Chemical components of arsenic filtration cake

(mass fraction, %)

S As Cu Se Bi Pb

31.2 13.5 17.6 1.32 0.72 0.23

F2 ARIEYRPAR. A
Table 2 Chemical phase analysis of arsenic and copper in

arsenic filtration cake (mass fraction, %)

As,O; Arsenate As;S;  Soluble copper  CuO CuS

10.2 0.65 1.9 13.23 0.16 2.94

" — As,04

10 20 30 40 50 60
20/(°)

1 fifEYF XRD %
Fig. 1 XRD pattern of arsenic filtration cake
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Fig. 2 Process flow diagram of separation of copper and

arsenic in arsenic filtration cake
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Fig. 3 Effect of NaCl concentration on leaching rates of

arsenic and copper
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Fig. 4 Effect of liquid-solid ratio on leaching rates of arsenic

and copper
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Fig. 5 Effect of leaching time on leaching rates of arsenic and

copper
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Fig. 6 Effect of temperature on leaching rates of arsenic and

copper

ABEFALIK CuS, FEHE R T . Ik, £ER
AR R b, R R A ) TR A R
K, IF BRI E 5, REFEAAR . 4135 ) R 55
JTHEEE 5, e R IR 80 Co

2.5 Na,S SHEGHERRE b3, 7R R0

FERRR 3 12 T2 B N HyO, A NaCl A
AR SR, 2 5 W ZE I — 2 LY NaoS K
UG Cu™, A A B KPR K40 8 o AE Il L
H T EARENIRTE 20 g/L. ¥R HIA] 4h R TR
SOCIIZAE N, HEERIA NayS AN RN Hi3
SRIGI, WETEs BB 7 FiR. 44N NaS i,
TR 132 2R 20 590k 96.01%A11 90.23%, BE# Na,S
NN (R, A (R H S T AT, IE YA I ™
ML Cu™ AT RN . 24 Na,S HEgt it 3:4
B, R RN 0.47%, RSN NayS, HiIfiR %
JUFASZ M, s 2 BT REAIG,  IX2 HTH
ST, & ST IR A e s BRI AR
Ko LEEZEIE, PR NapS It Ayt
JrE L 3:4,

100

80

60

40t

Leaching rate/%

0 1:4 2:4 3:4 4:4
Mass ratio of Na,S to arsenic filtration cake

7 Na,S 5§ G KT FExr i, 43R 4 (1 5 )
Fig. 7 Effect of mass ratio of Na,S to arsenic filtration cake

on leaching rates of arsenic and copper
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T HT HBR DR S A S5 () it B, R v ]
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L E4A R A Rk 3 Pios, =t
AR E R 12.42 g/L, HIRFEAUA 0.29 g/L; B
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Fig. 8 Parallel experimental results under optimal condition

®3 BT AR R

Table 3 Experimental analysis results of optimal process

conditions
Leaching solution Residue
p(As)(gL™h p(Cu)/(gL™) w(As)/%  w(Cu)/%
12.42 0.29 0.6 33.12
" — S,
e — CuS

10 20 30 40 50 60

26/(°)
B9 mAl T 24 MR IR XRD i
Fig. 9 XRD pattern of leaching residue obtained under

optimal condition

27 RERRITRALTE

TUE DR G I il b & RS, B
HeTos 0 R A R 5 e, DR, 5 SR
BT R, T2 B SRR YE, (8 F AT AT
T2 3 AR IR B, IR A=A 2 R . 1

WERDTRRR S v, DB i K2y 12 g/L,
XF PRGOS — NG B R, Pk, ABFsh
K FeSO, Pt A T 1212,

w1 T kT i de tE pH YRR A SR IEY, eI
IIAE R NaOH WY pH 4 4~5. % n(Fe):n(As)=2:3
BIA FeSOy40 1E 90~95 C F i R MY 3~5 h, A2k K
GEEODINE, SRS RN 3 Fin. IEIERE A
0.23 g/L, HIREGATIHEA 32.15%. JifE1 E
T IR PSR AR, SEEUE R AT,

FTa WAL 5 R

Table 4 Experimental results of arsenic precipitation

Leachate of arsenic precipitation FeAsO42H,0
p(As)(gL™h p(Cu)/(gL™) w(As)/%  w(Cu)/%
0.23 0.12 32.15 0.09

3 nLAEH, 1F pH 4~5. n(Fe):n(As)=2:3.
90~95 CHiH¥= th 3~5 h &A1 Ryt nl ik 98% LA |,
[QIAZIIRCTIN SR K T

3 %t

1) 1ESUL IR I —Na,S YA R/ R, 52
LY A o Sl ) A7 800 BRI ) AR, B
FIAE AR T 24 R WIE L 7:11. NaCl
WS 20 g/L. IR 4 hy 2R 80 'C. Na,S 5
T EDE BT e LG 3:4 LASVRIN 20 mL XU4A/K . Al i
AL 95.56%, IR H AN 0.45%, 52T
B 53 B 2K

2) B AT B R AR DU 7 v, AR ] DLk
2 98%, AE IR A A ST I 32.15%. R

M b3 TR [P E AR R, SEIR VR T A
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P. Precipitation behaviour of As(V) during neutralization of

Separation of copper and arsenic in arsenic filtration cake

SHEN Chen', MIN Xiao-bo"*?, SHI Mei-qing?, ZHOU Bo-sheng', ZHAO Zong-wen', LI Yuan-cheng', ZHANG Chun'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Chinese National Engineering Research Center for Control and Treatment of Heavy Metal Pollution,
Central South University, Changsha 410083, China;
3. Co-Innovation Center for Clean and Efficient Utilization of Strategic Metal Mineral Resources,

Central South University, Changsha 410083, China)

Abstract: Leaching method was used to separate copper and arsenic in the arsenic filtration cake, which was achieved by
the formation of CuS in the residue and AsO,’” in the solution during the leaching process. The effects of various
parameters, such as concentrations of NaCl, mass ratio of Na,S to arsenic filtration cake, liquid-solid ratio, leaching time
and temperature, on leaching rate of As and Cu were investigated. On this basis, the optimal conditions are obtained
through single factor experiment as follows, 20 g/L NaCl, liquid-solid ratio 7:1, mass ratio of Na,S to arsenic filtration
cake 3:4, leaching at 80 “C for 4h, with 20 mL H,O,. Under this optimal condition, the leaching rate of As reaches
95.56%, and leaching rate of Cu is less than 0.5%. The copper content in leaching residue is as high as 33.6% (mass
fraction). In addition, arsenic-containing leachate can be treated with FeSO, and removal rate of As in leachate exceeds
98%. Arsenic content in the generated crystal is 32.15% (mass fraction), and arsenic concentration in the effluent is 0.23
g/L which can be returned to the leaching process.

Key words: arsenic filtration cake; copper; arsenic; separation; leaching; arsenic removal
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