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Technology of Reducing Carbon Residue Amount in Aluminum Electrolysis
Production with High Lithium Potassium Electrolyte System

BAO Sheng-zhong, HOU Guang-hui, CHEN Kai-bin, LI Chang-lin, LUO Ying-tao,

WANG Huai-jiang, ZHANG Fang-fang, SHI Xu, LUO Li-fen
(Zhengzhou Non-ferrous Metals Research Institute Co. , Ltd. of CHALCO, Zhengzhou 450041, China)

Abstract: Address to significantly high carbon residue amount in aluminum electrolysis with high lithium
potassium electrolyte, the wettability of electrolyte on carbon materials and influence of molecular ratio on carbon
content in electrolyte melt were studied, then industrial tests were carried out, and the carbon dust amount drops
significantly. The results show that the wettability of high lithium potassium electrolyte with carbon materials is
better than that of pure electrolyte. The wettability could be reduced by decreasing molecular ratio or increasing
superheat of electrolyte. Generally, carbon content in high lithium potassium electrolyte is higher than that of pure
system, but reasonable range of molecular ratio could keep the carbon content below 0. 2%. The key measures of
reducing carbon dust amount in high lithium and high potassium system are slightly different, but the rule is the
same as that of electrolyte to the change of the wettability of carbon materials.
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Fig. 1 Schematic diagram of wetting angle

measurement experimental device
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Fig. 2 Effects of electrolyte molecular ratio on

wetting angle (Superheat 5 C ,time 5 min)
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wetting angle (Time 5 min)
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Table 1 Analysis results of electrolyte samples in electrolytic cells with

different molecular ratio in enterprise A

-5 KF/% LiF M/ C [ZECY Y Re HEC CR Cl%
1418 # 1. 09 1.23 952.3 941.5 10. 4 2. 26 0.032
1423 ¢ 1. 34 1. 17 953. 8 945. 3 9.5 2.27 0. 034
1415 ¢ 1.13 1.18 955.5 947. 7 7.8 2.31 0. 050
1438 # 1. 15 1. 32 955. 7 948. 3 7.4 2.34 0. 046
1421 ¢ 1. 26 1.12 957.0 949. 8 7.2 2. 36 0. 048
1420 % 1. 16 1.21 956. 8 950. 2 6.6 2.38 0. 040
1411 # 1. 15 1.15 958.0 951. 8 6.2 2. 40 0.052
1401 # 1.28 1. 24 959.1 953.3 5.8 2.42 0. 054
1432 # 1. 05 1. 08 960. 8 955. 6 5.2 2.45 0. 056
1404 £ 1.12 1.13 961. 1 956. 3 5.1 2. 46 0. 064
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Fig. 4 Curves of superheat and electrolyte carbon
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Table 2 Analysis results of electrolyte samples in
electrolytic cells with different molecular

ratio in enterprise B

S KF/% fE/C dhiEEE/ C d#iE/C CR - C%

2629 # 4. 62 950 946. 2 4.8 2. 40 0.12
2628 # 4. 54 951 947. 6 4.4 2. 46 0. 14
2627 # 4. 44 949 946. 4 3.6 2.50 0.16
2626 = 4.30 952 948. 8 4.2 2.52 0. 17
2630 # 4.39 951 947. 4 4.6 2.55 0.19
2631 % 4.75 953 950. 6 2.4 2.62 0.23
2636 # 4. 46 950 947. 8 2.2 2.70 0.29
2635% 4. 61 952 949. 8 2.2 2.72 0. 38
2528+ 4. 90 953 951.1 1.9 2.82 0. 36
2531 % 4.57 954 952. 4 1.6 2.82 0. 42
2615# 4.72 952 950. 4 1.6 2.90 0. 45
2616 = 5. 34 953 951.5 1.5 2.92 0. 46
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Fig. 5 Curves of superheat and electrolyte carbon
content in electrolytic cells with different

molecular ratio in enterprise B

x3 CoUVARSFILLBERBEER
RERIHER
Table 3  Analysis results of electrolyte samples in
electrolytic cells with different molecular

ratio in enterprise C

W5 LiF/% MR/ C WIARE/C R E/C CR - C/%

2531+ 5.01 934 924.2 10. 8 2.65 0. 14
2528+ 5.03 932 921.5 10. 5 2.68 0.15
2134 =% 5.15 938 926. 2 12. 8 2.73 0.18
2147 £ 5. 20 932 921.3 10. 7 2.73 0.16
2205 # 5. 32 926 914. 4 11. 6 2.82 0.21
2208 # 5. 11 937 924.7 12.3 2.83 0.22
2243 # 5. 30 930 918.1 11.9 2. 89 0. 26
22524 5. 50 931 920. 2 10. 8 2.90 0. 25
2254 % 5. 56 930 917.6 12.4 2.94 0. 32
2253 % 5.62 928 916.7 11.3 2.95 0. 34
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content in electrolytic cells with different

molecular ratio in enterprise C
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Table 4 Variation of key indicators before and
after corresponding measures conducted on

the test cells of enterprise B
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