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Table 1 The analysis result of lead anode slime
%

WA Au” Ag  Bi Sbh As Cu Pb Te

i 702.00 6.02 9.89 28.00 19.05 0.45 11.04 0.50
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Fig.1 Treatment process of lead anode slime
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Table 2 The analysis result of arsenic alkali residue
%

sy Au* Ag Bi Sb As Cu Pb Te Fe Se

T 112253 1.39 39.65 1.09 10.20 7.29 1.32 14.23 2.90 0.05
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Fig.2 XRD diffraction pattern of arsenic

alkali residue
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Fig.3 Process flow chart of tellurium recovery

from arsenic alkali residue
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Table 3 Equilibrium reaction and equilibrium relationship in S—H,0 system

A=) S R R PES
a 2H* +2e=H, E=-0.059 1pH
b 0, +4H* +4e=2H,0 E=1.229 -0.059 1pH
1 H* +S02~ =HSO, pH =2.063 - lg(eyso,/cs02-)
2 H* +HS™ =H,S pH =6.947 —lg(cy,s/cus- )
3 S?~ +H==HS" pH =12.991 - lg(cys-/es2- )
4 S+H* +2e=HS" E=-0.063 -0.029 5pH —0. 029 5lgeys -
5 SO2~ +8e +9H + =HS™ +4H,0 E£=0.249 -0.066 5pH —0. 004 7lg( cys - /e502 - )
6 S02” +8e+8H + =S*~ +4H,0 E=0.153 —O.059pH—O.OO47g(cSz-/c50§-)
7 SO}~ +6e+8H* =S +4H,0 E =0.353 =0. 078 8pH +0. 009 8lgeq2 -
8 HSO; +6e+7H* =S +4H,0 £=0.333 ~0. 069pH +0. 009 8lgeyso -
9 S+2H* +2e=H,S E =0.142 -0. 059pH - 0. 029 6lgcy,
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Table 4 Main thermodynamic data of each substance

in Te-H,0 system

YR A, G (298) Ll A, G*(298)
Te 0 TeO, -314.116
Te** 219.472 HTeO; —-437.185
Te?~ 220. 813 Te0%~ -392. 980
Te?~ 162. 363 H,TeO, -551. 647
H,Te 142. 879 HTeO, ~516.493
HTeO, -262.917 Te0?~ -457.079
TeO, -273. 691 H,0 -237. 531
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Fig.5 E-pH diagram of Te -H,0 system (298 K,

solid line:cy, ;) =107, dotted line: ¢y, ;) =107°)
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Fig.6 The effect of sodium hydroxide

concentration on tellurium leaching rate
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Table 5 Chemical composition of leaching residue
%

WA Au®
S 150.03 1.81 8.23 20.12 0.04 7.39 1.25 2.06 2.25

Ag  Bi Sh As Cu Pb Te Fe

Al LR LN g/t

®o6 LRIy

Table 6 Chemical composition of leaching solution mg/L
15} Au Ag Bi Sh As Cu Ph Te Fe
G — — 3112.25 189. 63 222.77 21.23 14.59 20 833.30 2.52
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Experimental study on leaching of tellurium from high-tellurium arsenic alkali
residue in Na,S -H, O system
ZHANG Teng, ZHANG Shanhui, CUI Jiayou, ZHAO Zhupeng
(Shandong Humon Smelting Co. , Ltd. , Yantai 264109, China)
Abstract; The intermediate material arsenic alkali slag produced during the treatment of a non-ferrous metal
smelting enterprise in Shandong Province produced lead anode slime for recovery of gold and silver, has a tellurium
content up to 14% , but the existing process has low recovery rate of tellurium. In this paper, the experimental
study was carried out on wet leaching of high-tellurium arsenic-alkali residue produced in the process of smelting
lead anode slime to produce antimony trioxide. Tellurium in arsenic alkali residue was leached by Na,S-H,O
system. The effects of liquid-solid ratio, NaOH concentration, Na,S concentration, leaching time and leaching
temperature on tellurium leaching rate were studied. The results showed that under the conditions of liquid-solid
ratio of 6: 1, NaOH concentration of 15 g/L, Na,S concentration of 40 g/L, leaching time of 1h and leaching
temperature of 45 °C, the leaching rate of tellurium could reach 82% . Compared with the traditional water leaching
process, the leaching rate of tellurium could be increased by 20% , which provides theoretical basis and data
support for the clean, efficient and short flow path separation and extraction of tellurium containing materials.
Key words: lead anode slime; antimony trioxide; tellurium; leaching; sodium sulfate; short flow path; arsenic-

alkali slag



