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Fig.1 SEM image of zinc leaching residue, mapping of Fe element and Zn element
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Table 1 Chemical composition of thezinc leaching residues by ICP %
JLHE Zn Fe S Pb Ca Si (i) Mg Al Na Cu K
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Fig.2 XRD pattern of the zinc-leaching residue
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Fig.3 Process flow chart of thallium adsorbent
preparation from zinc-leaching residue

1.3 K HTE

FHBAA Cu $8 (A =1.540 56 A, 40 kV,250
mA) i) X HHEEATHHY (XRD, TTR 1M, HA) | X i
IR T TTE A AR B AT AR O3 A, AT A
17 10° ~ 80°, FHAHIH # 10°/min, R HH ¥
S ACBE (JSM —7900F ) X 49 J5it () i W T 55 47 . ok
XA A R S R R A T I AR B LUK s e
i 2 T ) UL T A SRR DT AR AT B 17 i )
TROIE SR RIS o SR HH Hi S 5 25 B9 A R S IGTEAR
(ICP-OES, ICAP7400 Radial , 3¢ [H) Il & 4 J& 70 &
B, ITA AR 2 3 YRR, DA PR 25 2R B HERA
PERIATEE:

2 AR 51e
2.1 Rk
2.1.1 Hig

BENT DL S0k LI R K I 2 A S
F(Zn(NH,)?* Zn(OH)? ") ML £ I A B2
IR 2 AR R T — 3L SE A, (F FH 2K
(NH, - H,0) YE M1 th A 5 n] LS BB ) % £



2024 4F 10 A4 5 i

ARICAEEE . T ERIR i ol 4 1 551 - 71 -

B R C R A Y A TR, B’ 4 R
TAEANTRN BE A5 T il 20K #8173 A e 4
R BRI A 15 mL 25% (RFR50580) 12K
X 10 g i R AT AN B, T AE 25 ~ 80 °C AYIRE
FINIEAT T — R0 B, g Rk, R
BEKEA MR M Ee ), (AR BRI AR
R e UL ER B Y S = BRI SR AR 39.37%
X —ZE R REIA B = AL M B T R | E ST R Y
LISy 7

40+ 170.8

L —=— 7/n
\ —eo— fe
—

30 0.6
& s
Jf;% 20 104 *‘fg'
10 10.2

0 1 1 1 1 1 1 1 1 1 0
25 30 35 40 45 50 55 60 65 70 75 80
SRR EEIC

B4 RGOS
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experimentation
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Fig. 6 Effect of leaching temperature on

the leaching efficiency of Zn and Fe
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Table 2 Results of intensified leaching processes

with high temperature and high pressure

W/ (gL BHE/ %
Zn Fe Zn Fe

SR it BE W

2:1 67.53 26.65 64.62 25.63
150 C (/K#) 3:1 38.13  16.82 54.72  24.26

5:1  36.48 24.43  87.26 58.72
180 °C (7K #v) 331 49.72  22.82 71.36  32.91
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Table 3 Typical solution constituents of the three-stage counter-current leaching process
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the three-stage counter-current leaching process
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Fig.14 Experimental results of thallium removal with different adsorbents
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Preparation of thallium adsorbent using zinc leaching residue
LIN Wenjun', GE Jinyue*, JIANG Wen', LIU Weiping', ZHOU Xiangyang®, YANG Juan’
(1. Zhuzhou Smelier Group Co. , Ltd. , Zhuzhou 412004, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract; During pyrometallurgical processes, thallium is easily volatilized and entered into flue gas scrubbing
operations, resulting in a large amount of thallium-containing wastewater and posing environmental pollution risks.
Additionally, millions of tons of leaching residue waste, mainly composed of Znke,O,, are generated in the lead-
zinc industry. Therefore, this study proposes the Preparation of high-efficiency thallium adsorption materials from
zinc leaching residues. Initially, the zinc and iron are extracted from the residues using an acid leaching method.
Thereafter, iron is separated from the leachate through a selective precipitation process. Ultimately, the iron
precipitate is subjected to freeze-drying to produce thallium adsorbent. The counter-current leaching method
achieves high leaching efficiencies of zinc and iron(Zn; 97.05% and Fe; 99.31% ). The concentrations of zinc
and iron in the leachate are 86.54 g/L and 77. 86 g/L, respectively. The selective iron precipitation process is
capable of precipitating 99. 78% of the iron from the leachate, with the zinc loss controlled to below 0.5%
concurrently. Upon treatment with the freeze-drying process, the iron precipitate exhibits exceptional performance
in the adsorption of thallium, achieving a removal rate of 98. 9% in an aqueous solution with a concentration of 3 g/
L thallium. A dilute hydrochloric acid solution with a pH value of 1.5 can desorb 95% of the adsorbed thallium,
providing favorable conditions for the further recovery and resource utilization of thallium. This process not only
achieves green and high-value recovery of zinc leaching slag but also successfully prepares an iron-based thallium
adsorbent with competitive performance.

Key words: thallium-containing wastewater; zinc leaching slag; zinc ferrite; counter-current leaching; selective

precipitation of iron; thallium adsorbent; thallium recovery



