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Treatment of Aluminum Electrolytic Spent Carbon
Cathode via High-temperature Roasting
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Abstract: The harmless resource utilization of spent carbon cathodes has become an environmental problem
restricting the green and sustainable development of aluminum industry. Based on the industrial composition and
leaching toxicity of spent carbon cathodes with different aggregate particle sizes, effects of aggregate particle size
and roasting temperature on high-temperature roasting treatment of spent carbon cathodes were explored. The
results show that with the increase of aggregate particle size and roasting temperature, the carbon content of
recovered carbon material rises continuously and soluble fluoride content drops greatly. Under the optimal high-
temperature roasting parameters, carbon content of the recovered carbon material rises from 65. 21% to 94.52% ,
and the fluorine ion concentration drops from 4 018.55 mg/L to 7.63 mg/L. Meanwhile, the condensed gas
product was cured by chemical precipitation method and extracted high purity CaF, product to avoid secondary
pollution of high concentration fluorine-containing flue gas. It is feasible to treat spent carbon cathodes of aluminum
electrolysis via high-temperature roasting.
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Fig. 1 Industrial compositions analysis of

spent carbon cathodes
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spent carbon cathodes
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Fig. 5 Effects of roasting temperature on

phase composition of spent carbon cathodes
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Fig. 6 Phase compositions of spent carbon

cathodes and recovered carbon cathodes
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Table 1 Element contents of spent carbon cathodes

and recovered carbon materials /%

JLHE JRRL Fr i PRl R
C 65. 88 94. 52

0 21. 84 4.99

F 6.33 0. 05
Na 3.12 0.01

Al 1.52 0.07
Fe 0.09 0.06

Si 0. 10 0.06

Ca 0.76 0.21
HE 0. 36 0.03
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