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g -0 smelting dust residue %
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Table 1 ICP analysis results of alkali-washed copper
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smelting dust residue %
Cu Pb 70 Sn  Cd F Cl As S Fe Fig. 1 XRD pattern of alkali-washed copper smelting
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Fig.2 SEM morphologies of alkali-washed residue and distribution maps of related elements

1.2 RBREEREAFE HE U8RI S R . A ICP I E TR =
BBV R IR L R P RE R A i E R VAN F i CuZn &, H SRR BT (5~30 min) .
Cu(OH), +H,SO,——CuS0O, +2H,0 BRI WG A e (60~ 110 g/ L) LW B AR BT & L
ZnO+H,SO,=—=ZnSO, +H, O (5:1~9: D&M (G0~90 C) i 3 5
PbO-+ H,SO,——=PbSO, v +H,O (200~600 r/min) 54, 252418 S Bl it
Rl e il & T A T 100 CTFHT Cozn BHRMEH. S50 HRHE AT .

1.5 h, ZJGH 50 g B A BRI A — & & 7 i 5 [1 omy X wz(cw]x 100%

iR, PR TR ReRE S P ds Th iRt . RO &G my X w; (Cw)



545 BH 5 W]

ViEEDE S 5 < 1 AR A R i ) T TR VR A 1 F .+ 687 -

- ~ my X w, (Zn) o
£ |:1 m1><w1<Zn):|><IOOA

oM IR, Yose BRI, Vosm —
R, gsm, — TRE W H, gsw, (Cu)— B Uk
T PR S A B V6 5wy (Zn) — Bl TR T AR T i
TEL V05w, (Cu)—FR ¥ v i it & 43 2, Y0
w, (Zn) — IR BR800, 0.

2 RBEER5ITR

2.1 RHEEXE.EREENRIE

FER PR T R 50 g B R WD 4R 0T o vk B
80 g/L 2 EE N 70 °C V[ R U & L ol
8+ 1. LI F N 400 r/min 5T 5 B
Vi) %ot B 0 75 PP A LRI R R R L, g5 SR R 3
R. ATLLE R R Bl R ) A KT
Fhir 12 1 20 min B, 8132 323K 90. 57 %, 4k 2k
B R TE B B T U A L R A s I
FEAR TR B s iR R AR R 30 min B 3k
88. 94 % . Ak Lz S K37 H I A) L BRI R THIE AN K
CEA P S 2 1 E AR I E A 30 min,

5 10 15 20 25 30 35
18 Hi B 8] /min

B3 RHEEIE. R ENZm
Fig.3 Effect of leaching time on leaching rates of

copper and zinc
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Fig. 4 Effect of initial sulfuric acid mass concentration

on leaching rates of copper and zinc
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Fig. 5 Effect of liquid volume to solid mass ratio on

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

of copper and zinc
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Fig.7 Effect of stirring speed on leaching rates of

copper and zinc
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Table 3 Comprehensive verification test results

B ws/ % 2R/ %
W5 ER/ %
Zn Cu Zn Cu
1 1.70 0.94 67.49 91.69 95. 00
2 1.72 0.91 68.50 91.46 95.08
3 1. 36 0.75 72.00 92.90 95.74
Sy 1.59 0. 87 69.33 92.02 95.27
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Fig. 8 XRD pattern of acid leaching residue
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Atmospheric Pressure Acid Leaching of Copper and Zinc from Alkali-Washed
Copper Smelting Dust Residue
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Abstract: In order to realize the further recovery of valuable metals in the alkali-washed copper
smelting dust residue, the leaching of copper and zinc from alkali-washed residue by sulfuric acid was

studied. The effects of leaching time, sulfuric acid initial mass concentration, liquid volume to solid
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mass ratio, leaching temperature and stirring rate on the leaching rate of copper and zinc were
investigated. The phase composition of acid leaching slag was analyzed by XRD. The results show
that the mass fractions of Cu and Zn in the alkali-washed residue are 13.86% and 12.50%,
respectively, mainly in the form of oxides that are easily soluble in acid. Under the optimal conditions
of leaching time of 30 min, sulfuric acid initial mass concentration of 100 g/L, liquid volume to solid
mass ratio of 8 ¢ 1, leaching temperature of 80 ‘C and stirring rate of 400 r/min, the leaching rates of
Cu and Zn are 95.27% and 92. 02%, respectively. The acid leaching residue is mainly composed of
Si0,, PbSO, and CaSO,, which meets the requirements of subsequent oxygen-enriched side-blown
lead smelting and reduces the amount of lead matte disposal. This method provides an alternative
method for the resource recovery of fluorine and chlorine-containing copper smelting dust.

Key words: copper smelting dust; alkali-washed residue; copper; zinc; leaching; sulfuric acid;

resource recovery
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