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Abstract: The rare-scattered high-purity indium metal (purity =6N5) and ultra-high purity indium metal ( purity=7N)
are important raw materials for the second-generation compound semiconductors, such as indium phosphide and indium arse-
nide. Vacuum distillation purification technology is one of the key technologies for preparing high-purity and ultra-high purity
indium metal. This article focuses on the principle of vacuum distillation and the current research status of vacuum distil-
lation technology for purifying low-purity indium. A systematic review is conducted on the effects of variable factors in the
vacuum distillation process, including distillation temperature, system pressure, distillation time, gas flow channel size,
charge amount and effective evaporation area, on the purification behavior of low-purity indium, and the optimal composite
process for purifying low-purity indium by vacuum distillation technology is summarized. The technical difficulties of low-pu-
rity indium vacuum distillation purification are also summarized, so as to provide important references for engineers engaged
in the research of vacuum distillation purification of rare-scattered metals.
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Table 1 Boiling points of In and impurity elements

Elements In Cd Zn Pb Al Cu Sn Fe Ni
Boiling point/K 2333 1040 1180 1746 2023 2793 2836 2876 3133 3187
Densily/(g-cm'S) 7.31 8. 65 7.13 11.8 11.3 2.7 8.96 7.31 7.87 8.9
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Table2 The M, N, Q and R values of certain elements"?"!
Elements -M -N -0 R Temperature range/K
Al 16 380 1.0 0 14. 445 933~2 600
As 6 160 0 0 11. 945 873~1 173
Bi 10 400 1.26 0 14. 47 300~1 837
Cd 5 819 1.257 0.16x107* 14. 407 867~1 323
Cu 17 520 1.21 0 15.33 1 356~2 840
Fe 19 710 1.27 0 15.39 1 809~3 343
In 12 580 0.45 0 11.915 430~2 333
Ni 22 400 2.01 0 19.07 1726~1 728
Pb 10 130 0. 985 0 13.28 600.5~2 013
Sn 15 500 0 0 10. 355 778~2 896
Sh 6 500 0 0 8.495 904~ 1 860
Tl 9 300 0. 892 0 13.255 973~2 073
Zn 6 620 1.255 0 16.52 699~1 180

Notes; M, N, Q and R are substance-specific constants
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Fig. 9 Regularity mechanism of purification of indium by vacuum distillation during removal of azeotropic impurities
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