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Preparation of Cryolite from Alkaline Leaching Solution of Spent Cathode

ZOU Wei, LIU Jun-chang, FU Wei-gin, MOU Xing-bing, WANG Kun, YANG Rui-xiao

(Kunming Metallurgy Research Institute Company Limited, Kunming 650503, China)

Abstract: Cryolite was prepared from alkaline leaching solution of spent cathode by carbonation with CO,.

The results show that content of cryolite in carbonation product can reach 60% under the conditions

including CO, flow rate of 0. 7 L./min, room temperature, reaction time of 2.0 h, and final pH value of

9—10. The main impurities are Al, SiO;, AI(OH); and crystal water. Using hydrofluoric acid to remove

impurities, the grade of cryolite rises to 99.50% above under the conditions including 1.75 times of

theoretical dosage of hydrofluoric acid, reaction temperature of 60 °C, reaction time of 2.0 h, and L/S=3.

This cryolite satisfies the requirement of aluminum electrolysis, and it realizes the recycling of cryolite

from alkaline leaching solution of spent cathode.
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Table 1 Compositions of carbonation products under different CO, flow rates /%
COz it /(L » min™1) Na F Al Si (0] S Ca Fe Zn
0.3 16. 23 19. 22 15.03 4.33 13. 26 0. 06 0.10 0. 04 0.03
0.5 16. 29 20. 62 14. 43 3.82 19. 39 0.09 0.15 0.03 0.02
0.7 17.92 26.16 15. 34 4. 46 13.78 0.11 0.11 0.03 0. 00
1.0 17.53 21. 60 15.51 4.17 14. 63 0.11 0.18 0.03 0.03
2.0 17.12 22. 40 16. 15 3.97 18. 25 0.08 0.20 0.03 0. 02
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Fig. 2 Effects of CO, flow rates on cryolite grade
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Fig. 3 Effects of reaction temperature on

cryolite grade
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Fig. 4 Effects of reaction time on cryolite grade
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Table 2 Effects of different reagents on silicon removal from carbonation product /%
Jibd 7k 3 ) o 7= SiO, il J3E B 2
it 12 52. 50 17. 24 6.01
EIN 77. 60 11. 11 10. 47
AN 47.90 17. 60 12. 46
AR 79. 80 1. 00 91. 71
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Fig. 6 XRD pattern of cryolite product
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