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Leaching Behavior of Valuable Metals and Arsenic Removal
from Copper Smelting Dust
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Abstract: A two-stage sulfuric acid leaching coupled with iron salt arsenic precipitation process was proposed to recovery
valuable metals from copper smelting dust. The effects of initial mass concentration of sulfuric acid, liquid-solid ratio,
reaction temperature and leaching system on the leaching rates of various metals in the first-stage leaching were
systematically investigated ; the effects of initial sulfuric acid concentration in the second-stage leaching on the total
leaching rates of each metals were also studied under atmospheric pressure and oxygen pressure conditions, respectively.
Meanwhile, the effects of different oxidants on the precipitation rates of arsenic and iron were explored for arsenic
removal from leachate. It is found that the first-stage leaching at 70 °C for 2 h, with a single sulfuric acid system at an
initial mass concentration of 50 g/L and a liquid-solid ratio of 4 mL./g, can bring the leaching rates of arsenic, copper,
zinc and indium at 82.11%, 75.77%, 60.23% and 5.76% , respectively. And the second-stage leaching, performed at
atmospheric pressure at 95 °C for 2 h with sulfuric acid at an initial mass concentration of 150 g/L and a liquid-solid
ratio of 4 mL/g, results in the total leaching rates of zinc, copper, indium and arsenic up to 98.84% , 93.31% , 95.55%
and 82.14% , respectively. With an oxygen flowrate of 250 mL/min, pH value of 1.5, Fe and As in a molar ratio of 1,
the precipitation rates of arsenic and iron can reach 84.00% and 78.00%, respectively after 2 h reaction at 90 °C. It is
concluded that the proposed process can achieve efficient leaching of valuable metals and arsenic stabilization, providing
technical support for clean treatment of flue dust.
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XRD patterns of copper smelting dust

Fig. 1

NI

BB IEIAAR T Cu  Zn F1 In 2542 8 A4 5 R
J ;A B RT s PE AR R, At A Ak 4 U 5 7K Rz 1y A g T
LR HyAsO, T H,ASO, . Zn,Sn0, SHTER K2 i 72
o Zn DABRRREEIE U0 e, i DU A0 8 5 & HE K A A B
HME Sn0, I & 4 T it b R e, PhSO, IR T
R o B AR B, N SEEE As Zn Cu.In 5
Pb.Sn WA 8oy 85, ER R &M T, BHBE P
H,AsO, AIHAJE N HyAsO, , FEAR As (V) BHERER ILTE
8T AR ), DA TG s o A ) 32 1 60T 32 3 g iy 2
.

1.3

Zn0 + H,80, == 7ZnSO0, + H,0 (1)
CuO + H,S0, == CuS0, + H,0 (2)
As,04 + 3H,0 =—=2H,As0, (3)
As,0, + 3H,0 ==2H,AsO, (4)

Zn,Sn0, + 2H,SO, == Sn0, + 2ZnSO, + 2H,0

(5)

In,0, + 3H,80, ==1n,(S0,), + 3H,0 (6)

H,AsO, + SO, + H,0 =——=H,As0, + H,S0, (7)

R AR AT 22 Bk AR AL DT TS 228k, AR R

SEMY FeAsO, ULTE ' 7 0, 80 H,0, S MLAMFT, HE

BERON AR

4H,As0, + 4FeSO, + 30, ==

4FeAsO, + 4H,50, + 2H,0  (8)
4H,As0, + 4FeSO, + 0, =

4FeAsO, + 4H,S0, + 2H,0  (9)
2H,As0, + 2FeSO, + 3H,0, =——

2FeAsO, + 2H,S0, + 4H,0 (10)
2H,AsO, + 2FeSO, + H,0, =

2FeAsO, + 2H,S0, + 2H,0 (11)

I BB TT %
ML BT 2 A LA 2,

1.4



553

RAE S AR R A BB IR AT N SRS 221

SR R

BB ———————— :
|
w ' !
AL v '
kR B — Bl |
Akl - :
AL =gz
|
Yo
ZB
YUREE PR BRI B 1
GEMAHRZ) LC—-

B2 MELEIZRE

Fig.2 Flowchart of dust treatment
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