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Fig.7 Reaction schematic diagram of sodium sulfite leaching process for purifying crude selenium
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Table 2 Summary of patents for the hydrometallurgical purification process
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Fig.8 Reaction schematic diagram of sulfation roasting/oxidation roasting process
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Table 3 Summary of patents for vacuum distillation and its combined processes
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Fig.9 Reaction schematic diagram of vacuum distillation process
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Table 4 Summary of patents for vacuum distillation and its combined processes
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No. 4 it i} 99.999 9% S Rl A - LS 2R - e 2021 (43
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No.7 LA — S ABBR T - Foas 21 2022 [42]
No. 8 R 99.999 9% W TR - B2 A 2022 [a1)
No.9 LA 99. 9% B - SRR BR A — EL s 280 — I MR 2023 1l
No. 10 HLAT 99.99% ~99.999% TSR 2023 [45]
No. 11 Lt 99.99% HA M 2023 (38
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Fig.10 Reaction schematic diagram of oxidation volatilization process
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A review of patents about selenium purification and high purity
selenium preparation technology
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(1. Southwest Copper Branch, Yunnan Copper Co. , Lid. , Kunming 650102, China;
2. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China;
3. China Copper Co. , Ltd. , Kunming 650051, China;
4. Yunnan Copper Science Technology Development Co. , Ltd. , Kunming 650033, China;
5. Jiangxi Zili Environmental Protection Technology Co. , Lid. , Fuzhou 344000, China)

Abstract: The patent technology of selenium purification and preparation is an important path to understanding the
research progress of purification technology for selenium. This article conducts a statistical analysis of patents
related to selenium purification and high-purity selenium preparation, summarizes domestic and foreign selenium
purification and high-purity selenium preparation technologies, and the advantages and disadvantages of purification
processes were discussed. Globally, China and Japan are the main countries for patent applications in selenium
purification and high-purity selenium preparation technology, and the patent application units in this field in China
are mainly concentrated in Yunnan Province and Guangdong Province. The hydrometallurgical purification process,
combined pyrometallurgical and hydrometallurgical processes, and vacuum distillation process are suitable for
purifying selenium containing materials to prepare selenium products with a selenium grade of <99.9% . Among
them, the combination of vacuum distillation with oxidation to remove tellurium, melting and slagging processes can
achieve good separation of selenium and tellurium, which has industrial application prospects for it s simple
equipment and low cost ; The oxidation volatilization process is suitable for purifying and preparing 4N and above
selenium products, which has a high recovery rate, but the adaptability for raw materials is poor, and the degree of
automation of the volatilization equipment is low, automation and environmental improvement are the improvement
direction in future. The regional melting process is suitable for preparing SN and above high-purity selenium, but it
has high equipment requirements, small processing scale, low adaptability to raw materials, and limited patent
applications and research. In the future, a single purification technology will be difficult to preparing of high-purity
selenium, and the combination of multiple purification processes will be the development direction for preparation
technology of high-purity selenium. In addition, equipment automation and intelligence will also be the focus of
research and development in the fields of selenium purification and high-purity selenium preparation.
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