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Preparation of Pr-Nd-Ce Alloys by Molten Salt Electrolysis

YU Bing, LIU Yu-bao,ZHANG Quan-jun, HUANG Hai-tao, KANG Jia, YAN Qi-cao

(State KeyLaboratory of Bayan Obo Rare Earth Resource Research and Comprehensive Utilization,

Baotou Research Institute of Rare Earths,Baotou 014030, Inner Mongolia,China)

Abstract; Different compositions of Pr-Nd-Ce alloys were prepared by molten salt electrolysis in lithium
fluoride-praseodymium neodymium fluoride-cerium fluoride system. 500 A scale electrolytic cell was used as
a power source,and cerium oxide and praseodymium neodymium oxide were used as raw materials. Effects
of electrolyte composition, temperature (980 — 1 060 C) and feed rate on electrolysis process were
studied. The results show that electrolyte composition is the key to control stability of metal
composition. However, temperature has little effect on metal composition. A low temperature or slow feed
rate will bring increase of electrolyte liquid level.
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Fig. 1 Schematic diagram of molten

salt electrolysis device
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Table 1 Testing results of metal and
electrolyte composition / %
4 J8 4R P, i S P AR IO L
FEA S —

Ce Pr Nd CeO:  PrsOp; NdyOs
1 16.96  17.35 65.69 19.79 17.08  63.13
2 35.31  15.98 48.70 37.38 14.77  47.84
3 49.49  11.55 38.75 52.69 10.58  36.73
4 65.00 8.30 26.09 66.65 7.77  25.58
5 86.68  3.31  10.00 87.04  3.06 9. 90
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Fig. 3 Diagram of metals and oxides composition
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Table 2 Effects of temperature on metals and oxides composition [ %
% A 21 1L HLiff F LA ST 4L
Ty 7R ) C
Hs G &y O] Ce Pr Nd CeO; Prs Oy, Nd; Os
980 20. 78 20. 10 59.12 22. 60 18.93 58. 48
1 000 20. 85 19. 95 59. 20 22. 69 18. 90 58. 41
Cezo PrNdso 1020 20. 47 19. 88 59. 65 22.22 18. 91 58. 87
1 040 20. 48 19. 85 59. 67 22. 49 18.76 58. 75
1 060 20. 71 19. 80 59. 48 22. 50 18. 87 58. 63
980 35.05 16. 44 48. 52 36. 83 15. 40 47.77
1 000 35.03 16. 39 48.58 36. 96 15. 28 47.76
Cess PrNdss 1020 35. 54 15.92 48. 54 36. 97 15. 24 47.79
1 040 36. 04 15.76 48. 20 37.33 15.28 47. 38
1 060 36. 42 15. 54 48. 04 38.09 15. 15 46.76
980 84.91 3.71 11. 38 84. 94 3.57 1.5
1 000 85. 09 3.63 11.28 85.12 3.47 11. 41
Cegs PrNdi5 1020 85. 48 3.51 11. 01 85. 56 3. 11 11.33
1040 85. 85 3.43 10. 72 86. 17 3.09 10. 74
1060 86. 68 3.31 10. 00 87. 04 3.06 9.90
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