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Table 1 The compositions of tellurium dioxide
%

)% Cu Pb Se Te Na S

Ha 0.029  0.023 0.22 72.94 0.35 0. 045

2) ik, At AR R 3 24045 30% HCI( L
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BBk B A FRA 7)) A SO, (Lilk 2k, iU L
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TeO,(s) +4HC1 (g)=TeCl, (1) +2H,0(1)
AG’ = —64.69327 +0.162 61T kJ/mol (1)
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Fig.1 Process flow of novel process for preparing

tellurium powder from tellurium dioxide
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Fig.2 Standard Gibbs free energy of

reactions (1) ~ (3)
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Table 2

equipment for preparation tellurium powder by

Information about the main production

reduction tellurium dioxide

WA AR T M Bt/ A
Rl ®1 200 mm x 1 000 mm Y 1850 1
R ®800 mm x 1 000 mm Y 355 1
. 2 000 mm x 1 000 mm x .

o IR B 1850 2
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Fig.3 The effect of leaching temperature on

leaching rate
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Fig.4 The effect of leaching time on leaching rate
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Fig.5 The effect of liquid-solid ratio on

leaching rate
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Fig.6 Standard Gibbs free energy of

reactions (3) and (5)
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Fig.7 The effect of prereduction time on slag ratio
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Table 3 The composition of prereducted slag

LY &R %
o EBE/ %

A [/ min Te Se Pb Cu
5 9.2 87.1 2.3 0.3 0.25
35 11.4 92.3 1.69 0.14 0.2
65 12.5 94. 1 1.28 0.18 0.21
95 15.6 96.4 0.96 0.09 0.11
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Fig.8 The effect of reductlon temperature on

reduction rate
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Fig.9 The effect of reduction time on reduction rate
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Table 4 The compositions of refined tellurium %
1:/];;{;;%55 Mg As Se S Si Na Fe Bi Al Pb Cu
Te9995 0.002 0.001 0.015 0.004 0.002 0.006 0.004 0.002 0.003 0.004 0.002
1 <0.0005 <0.0005 0.0013 0.047 0.0015 <0.001 0.0074 <0.0005 <0.0005 <0.001 <0.0005
2# 0.00062 <0.0005 0.001 0.004 0.001 8 0.0052 0.0015 <0.0005 0.0005 <0.001 <0.0005
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Fig.10 XRD patterns of refined tellurium
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Fig.11 Comparison of production efficiency
between leaching reduction process and

electrowinning process
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Production practice of a new process for preparing tellurium
powder from tellurium dioxide
DONG Jingcheng', LI Yudong', YE Zhonglin®, ZHANG Shangfa' , WANG Pengcheng',
LI Xin', ZHU Siyi’, XU Yong'
(1. Southwest Copper Branch, Yunnan Copper Co. Ltd. , Kunming 650102, China;
2. Yimen Copper Co. Ltd., Yuxi 651100, China; 3. China Copper Co. Ltd. , Kunming 6500051, China)

Abstract: HCl leaching-SO, reduction is a new process for the production of tellurium. Because of the short
process, the simple equipment configuration, the high recovery rate, it has a good application prospect. In this
paper, the effects of leaching temperature,, leaching time, leaching liquid-solid ratio, pre-reduction time, reduction
time, reduction temperature and other parameters on tellurium recovery rate were investigated. In order to improve
the tellurium reduction rate and recovery rate, the measures of deep reduction of by iron powder were innovatively
proposed. The main conclusions are as follows, under the conditions of leaching temperature 65 C , leaching time
60 min, leaching liquid-solid ratio 3: 1, pre-reduction time 5 min, reduction time 6 h and reduction temperature
70 °C, the leaching rate of tellurium is 95. 5% , and the reduction rate is 91. 5% . After washing and casting, the
tellurium powder can be obtained to meet the Te9995 standard. The reduction rate of tellurium can be further
increased to 96% by deep reduction of tellurium-containing solution with iron powder, and the recovery rate of
tellurium in the process is 91. 68% . Compared with the electrowinning process, the new process can shorten the
production cycle by 95% , and realize the efficient output of tellurium products and the improvement of economic
benefits.

Key words: tellurium dioxide; HCI leaching; SO, reduction; pre-reducing; deep reduction by iron powder;

electrodeposition process; high pure tellurium powder; efficient metallurgy



