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Table 1 Main impurity element content in raw
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Table 2 Constant of the vapor pressure temperature
relationship formula for pure substances of

various impurity elements

Fe ot A B o D
Te, ~7830 -4.27 0 24. 41
Se, ~-4990 0 0 10.21
Na -5780 -1.18 0 13.62
Ca -8920 -1.39 0 14.57
Pb -10 130 -0.985 0 13.28
Fe -19710 -1.27 0 15.39
Ni -22400 -2.01 0 19.07
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Fig.1 Saturated vapor pressure diagram of Te,

and various main impurity elements
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Fig.2 Schematic diagram of tellurium vacuum

distillation furnace
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Fig.3 Distribution of selenium and sodium elements in the gradient temperature field of

vacuum distillation condensation zone
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Fig.4 Relationship between preheating time of raw
materials and selenium content in distilled tellurium
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Table 3 The content of selenium element in the
condensed tellurium at the inner and outer
layers at point e
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Table 4 Comparison of the content of sodium element
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Preparation of high purity tellurium with high selenium tellurium by
one vacuum distillation process removing selenium and sodium
ZHANG Xian'?, LI Hui'?
(1. Shandong Humon Smelting Co. Ltd. , Yantai 264109, China;
2. Yan Tai Humon High Purity New Materials Co. Lid., Yantai 264109, China)

Abstract; High purity tellurium is a key semiconductor material widely used in infrared detection, nuclear radiation
detection, photovoltaic, refrigeration and other fields. Its application range is limited by the purity of tellurium. At
present, the mainstream process for preparing 6N and 7N high-purity tellurium is vacuum distillation-hydrogen zone
melting process, but for high-selenium raw materials, the products prepared by this process are difficult to meet the
standards. In this paper, 4N grade tellurium was used as raw material (the main impurity elements were selenium
and sodium, and the selenium content was 6.2 x 10 ™®) , and the preparation experiment of high purity tellurium
was carried out. By analyzing the difference of impurity content in the inner and outer layers at the same
condensation position, it is found that there is a phenomenon of ‘slip in the condensation zone’ , which causes the
problem of low boiling impurity and product mixing. The experiment also shows that prolonging the preheating time
of raw materials and adding high purity quartz also affect the purification of tellurium. In view of the above
problems , the original process is improved. Under the conditions of prolonging the constant temperature preheating
time of raw materials to 70 min, pre-baking the condenser, and adding high-purity quartz fragments to the raw
material, the selenium and sodium in tellurium can be efficiently separated before the hydrogen zone melting
process. The improved process can prepare 6N grade high purity tellurium by one distillation without hydrogen in
the vacuum distillation process, which greatly saves the manufacturing cost, and provides conditions for the
preparation of 7N grade ultra-high purity tellurium with 4N grade high selenium tellurium.

Key words: high selenium tellurium; vacuum metallurgy; vacuum distillation; high purity tellurium; ultra-high

purity tellurium; separation of selenium and tellurium; low-cost metallurgy



