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Table 1 The element content in bismuth slag
%

JLE Aut Ag Bi Cu  Pb Te As Sh

T 17.3 1.17 27.44 10.74 9.43 0.71 2.03 3.95
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Fig.1 Effect of materials to acid ratio on the

content of copper and bismuth in bismuth slag
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Fig.2 Effect of reaction temperature on the

content of copper and bismuth in bismuth slag
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Fig.3 Effect of stirring rate on the content

of copper and bismuth in bismuth slag
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Fig.4 Effect of liquid-solid ratio on the

content of copper and bismuth in bismuth slag

VL1 B = 50 3 8 o s oA R e s R
SRS N OR . IE 4 TT LLE Y, 7EN [ ik I
T, 15 H S R P o VR T BB s Y L
P 2: 1HE2E 50 1, Bl v ] 7 it R R 5 K5 2 Wik T L
IREN S: 1 LUE, Bk i o Bk T RRE AN TR
BT TR I HE AN 2 5 B8UR B2 2 K s 3G, 346 Jn 2
IKAEBRIAS T L7 S o 3k A R R 45
BHE RE LS U,

2.5 BHEEXERHE PRS2

K H 2.2 hfiEA ek W E 501 hi
HF 250 r/min S i E 75 °C W FE 0.5 ~3 h,

ZEN AR A ) X 3= v A B R
ISR 5 s,
48
1.0+ -
O A—a—
T 0.8 1408
:
G G
= 06] - Jg @
T R T+
& ol &
37 0 e
0.2+
L 40
0 .0 2.5 3.0 3.5
)ir“ﬁﬂﬂ/h

5 R IR B i |
B R
Fig.5 Effect of reaction time on the content

of copper and bismuth in bismuth slag
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Table 2 Analysis of gold and silver content in

leaching residue and leaching solution
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FAHE Aw(gt™!)  Ag/%  Aw/(mg-L') Ag/(mg-L7')
1* 38.9 2.36 0.20 1.12
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Fig.6 Hydrometallurgical process of bismuth slag
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Table 3 The content of valuable elements in

leaching residue %

Bk
., Au” Ag Bi Cu Sh Pb Te As
AT
1* 37.5 2.35 46.80 0.09 3.12 10.12 0.52 0.32
d 38.2 2.39 46.12 0.05 3.10 10.50 0.54 0.34

3* 38.5 2.40 46.53 0.08 3.15 10.34 0.56 0.29
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Table 4 Test results of crude bismuth %

JLE  Au®  Ag Bi Cu Sh Pb Te As
Gh 85.6 5.53 58.1 0.01 7.2 21.6 0.68 0.12
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Processing of bismuth slag by concentrated sulfuric acid preoxidation-leaching
ZHAO Zhupeng, ZHANG Shanhui, ZHANG Teng, HE Dongxiao
(Shandong Humon Smelting Co. Ltd. , Yantai 264109, China)

Abstract; When copper or lead anode slime are treated by pyrometallurgical process, oxide slag, namely bismuth
slag, will be produced in the oxidation refining process of silver separation furnace. Bismuth slag is rich in gold,
silver, copper and bismuth. When bismuth slag is treated by pyrometallurgy process, the copper removal process
adopts the vulcanization method or the melting copper removal method, which has the problems of high production
cost and high energy consumption, and gold and silver will entrain the copper slag, resulting in gold and silver
dispersion. The existing hydrometallurgy processes for bismuth slag produce a large amount of chlorine-containing
wastewater, which increases the cost of wastewater treatment. In this paper, cuprous oxide and copper in bismuth
slag is oxidized by concentrated sulfuric acid, and then copper and bismuth are separated under the condition of
dilute sulfuric acid. The black copper powder is obtained from the leaching solution by electrowinning, and the
crude bismuth can be obtained from the leaching slag by converter reduction smelting. Conditional test results show
that under the condition of material-acid ratio of 1:0. 65, liquid-solid ratio of 5: 1, reaction temperature of 75 °C ,
reaction time of 1.5 h and stirring rate of 250 r/min, the content of copper in bismuth slag leaching residue can be
reduced to less than 0. 1% , and bismuth can be enriched to more than 46% . This method realizes the open circuit
of copper in bismuth slag without producing chlorine-containing wastewater, and has good economic and
environmental benefits.

Key words: copper anode slime; lead anode slime; bismuth slag; chlorine-containing wastewater; copper-bismuth

separation; concentrated sulfuric acid preoxidation; copper recovery; bismuth recovery
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