55 45 B4 6 F B I B Vol.45 No.6
2025 4 12 A MINING AND METALLURGICAL ENGINEERING December 2025

BEGEERH HREFEESESEEEWR

MmaE?, EmAR’ mES ) REA, TR, kB 2 RE
(L=EHWEREAWAF, =8 B 650106; 2. R T K% 54 S5ETR%0, =/ B 650093; 3.2 Sl B 04 FRA w18l 42w
=® MH 661017)

OE: DR A R XL S In BT S A R R AT I ST, SR K IR - SRR IR BB T 25 40 B8 Tl U85 1 R S
A Sn In Zn Cd REEITE , HE T Gili i vk I R L R RS B I R AE R R AR I RCR 1sE i, 45 320, B B
22 Sn In EZEL Sn0, \In,S, M Zn,Sn0, TR, LARHG  FEFRRR IR R 200 ¢/L 3= HIRE 65 «C 3= HEFE] 120 min,
R E L 5.0 S ERTRER AN 1.5% 550 F A4LIRIZ , In . Zn .Cd 32 H 5300k 82.00% ,95.60% .94.30% ,Sn & 3Rk 0.84% ; 2K
R-EAMRIR T AP ,Sn & i M 42.44% 3215 % 60.87% , &£ R 1.43, UITEWTRIZ AR R M 2 Z2AL851 , th M4 i 38 IR i
AR A ENNREE R IZAR IS T & i B IR IR T TR VB e T, SR A ZE BRI Ty, SEE R SR AR sh A 1 &8 3mSR
KEBIE . K EALIRIR; BRI, AMaE; Bl 8, W

FE5ZEE . TF803;TF813;TF814;TF819 XERFRERD: A doi : 10.3969/j.issn.0253-6099.2025.06.022
XERS: 0253-6099(2025)06-0124-06

Occurrence State of Tin and Indium in Tin Smelting Dust
and Corresponding Separation Method
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Abstract; With the dust from a tin smelter as raw material, the occurrence state of tin (Sn) and indium (In) therein
was firstly studied. Then, a combined processing technique consisting of water leaching and oxidative acid leaching was
adopted to separate and recover the key elements of Sn, In, Zn and Cd from the tin smelting dust, and effects of factors
including suluric acid concentration, liquid-solid ratio, reaction temperature and reaction time on the leaching process
were explored. The results show that Sn and In in the tin smelting dust mainly exist in the forms of Sn0O,, In,S; and
7Zn,Sn0,. After water leaching treatment, the dust was leached with sulfuric acid at a concentration of 200 g/L by adding
potassium permanganate at a dosage of 1.5%, with liquid-solid ratio of 5.0, at a temperature of 65 °C for 120 min,
resulting in the leaching rates of In, Zn and Cd at 82.00% , 95.60% and 94.30% respectively, while the leaching rate of
Sn at 0.84%. After such treatment, the Sn content in the dust increased from 42.44% to 60.87% with an enrichment
ratio of 1.43. The particles of the acid leaching residue were porous on the surface, showing that the dust with dense
structure changed to the residue with loose one. This tin-rich acid leaching residue with low impurity content can be back
to tin smelting process, and indium can go to the subsequent process for extraction and recovery. By this way, efficient
recovery and utilization of valuable metals from tin smelting dust can be actualized.
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Table 1 Elemental analysis of tin smelting dust %

Sn Zn Cd Cl Pb In Fe As

42.44  11.67 8.12 3.17 1.16 1.04 1.40 2.06

In153 ’ I\[ L ‘ |‘u\ H R N NTTRT | O A

20 30 40 50 60 70
20/(°)

B 1 $BAES XRD Eig

Fig.1 XRD pattern of tin smelting dust
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water leaching
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Fig.3 Effect of sulfuric acid concentration on leaching rates

of In and Sn
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Fig.6 Effect of leaching time on leaching rates of In and Sn
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