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Table 1 Main elements composition of crude selenium raw materials %
Cu Hg As Sb Fe Pb Ni Bi
0.53 0. 005 0. 000 3 0.000 3 0. 065 0. 248 0.109 0. 005 0. 004
Mg Al Si S Cr Co Mn Se
0. 009 0.13 0.08 0.48 0.001 1 0.001 0.001 0.008 98. 32
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Fig. 1 Flowchart of experimental process
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Fig. 3 Influence of oxidation time on selenium

oxidation effect
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Table 2 Analysis results of selenium dioxide product components 0
Cu Hg As Sb Te Fe Pb Ni Bi
0. 000 57 0.006 8 0.000 058 0. 000 025 0.007 8 0.000 7 0.000 85 0.000 1 0.000 01
Mg Al Si S Sn Cr Co Mn SeO;
0.000 037 0.000 16 0. 000 67 0.036 0. 000 24 0. 000 28 0.000 024 0.000 8 99. 94
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Table 3 Elemental composition of selenium powder prepared with sodium sulfite as reducing agent %
Cu Hg As Sh Te Fe Pb Ni Bi
0. 000 15 <20. 000 005 0.000 017 0. 000 026 0.000 1 0.003 5 0. 000 09 0.000 037 0.000 03
Mg Al Si S Sn Cr Co Mn Se
0.000 038 0.004 9 0.063 0 0.110 0 <20. 000 05 0.001 0.000 002 0.000 4 99.821 4
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Table 4 Elemental composition of selenium powder prepared with sulfur dioxide as reducing agent %
Cu Hg As Sb Te Fe Pb Ni Bi
0.000 012 <20. 000 05 0.000 032 0. 000 028 0.000 05 0.000 021 0.000 02 0. 000 05 0.000 003
Mg Al Si S Sn Cr Co Mn Se
0. 000 021 0.000 078 0.001 6 0.047 0 <20. 000 05 0.000 009 5 0. 000 005 0. 000 004 99.952 0
x5 WKEMAEEFEH &EEBHTREAR
Table S Elemental composition of selenium powder prepared with hydrazine hydrate as reducing agent %
Cu Hg As Sb Te Fe Pb Ni Bi
0. 000 053 <20. 000 05 0. 000 009 9 0.000 012 0. 000 63 0. 000 068 0. 000 066 0. 000 037 0.000 024
Mg Al Si S Sn Cr Co Mn Se
0.000 034 0. 000 48 0. 000 65 0. 000 85 <20. 000 05 0. 000 006 8 0. 000 002 0. 000 002 99.997 1
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Fig.5 Comparison of direct yield of selenium reduction

by three reducing agents
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Fig. 6 Morphologies of selenium obtained at different

hydrazine hydrate concentrations
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Fig.7 Main grades of selenium obtained at different

hydrazine hydrate concentrations
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Table 6 Morphologies and conversion rates of selenium

powder obtained at different string speeds

PEHEA T/ (r e min~ 1) il % 5 i Ak %/ %
50 2t 98.17
100 25 98. 34
200 Uk 98. 09
300 AR 98. 32
400 AR 98. 36
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Fig. 8 Influence of reaction endpoint pH on selenium

reduction effect
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main grade of selenium
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Table 7 Particle size distribution of selenium powder

at different transition temperatures

B/ C Hi4% /mm
35 0.06~0. 08
40 0.06~0. 08
50 0.09~0. 10
55 0.09~0. 10
60 0.10~0.13
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Fig. 10 Variation curves of reaction rate over time (a) and conversion rate (b) at different pH values
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Preparation of 4N Selenium Powder from High-Tellurium Copper Crude Selenium Material
YE Zhaochun, YE Yuanzhi,ZHANG Fei,LUO Zhaorong,ZHONG Zhiyan
(Guixi Smelt , Jiangxi Copper Corporation ,Guizxi 335424 ,China)

Abstract: Using high-tellurium copper crude selenium as raw material, the process of preparing 4N
selenium powder by high temperature oxidatio—water dissolution-low temperature reduction—
temperature rise transformation was studied. The effects of key process parameters in each process on
the purification of crude selenium to prepare 4N selenium powder were investigated,and the reduction
reaction of selenium and the competitive behavior of selenium and tellurium were analyzed based on
thermodynamic theory. The results show that under the optimal process conditions of oxidation
temperature of 550 °C ,oxidation time of 3. 0 h,oxygen flow rate of 2. 5 m*/h,reduction temperature of
25 °C ,hydrazine hydrate concentration of 15% ,stirring speed of 300 r/min,reaction endpoint solution
pH=6.5,and transformation temperature of 55 C,the selenium product can meet the standard of 4N
selenium powder. The method can provide a new technical route for the production of high-purity 4N
grade selenium.

Key words: high-tellurium copper crude selenium;preparation;4N grade selenium powder;

hydrazine hydrate;purification



