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Fig.1 Reaction principle of different inert anodes in aluminum electrolytic cell''™
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Table 1 Gibbs free energy formula of oxidation
reaction of Al, Cu, Fe and Ni

AL RN BT A 57 A H g
4/3A1 + 0,=2/3A1,0, AGY = —883322.4 J-mol ™!

2Cu + 0,=2Cu0 AGY = -109223.1 J-mol ™!

4Cu + 0,=2Cu, 0 AGS = -172651. 1 J+mol ~'
2Fe + 0,==2Fe0 AGY = -378712.7 J-mol ~!
4/3Fe + 0,=2/3Fe, 0, AGY = -349353.1 J-mol ™!
3/2Fe + 0,=1/2Fe;0, AGY = -369850.5 J-mol ~'

2Ni + 0,==2Ni0 AGY = -287662.2 J-mol ™!
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Research progress of corrosion process of inert anode in molten

electrolyte for aluminum electrolysis
XIU Meng', LIU Jianhua'”
(1. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology , Kunming 650093, China;

2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization , Kunming University of Science and

Technology , Kunming 650093 , China)

Abstract; Inert anodes are an important research direction to keep primary aluminum production low-carbon, and

in recent years, considerable progress has been made in the study of inert anode materials. By classifying inert

anode materials, the possible corrosion reactions of different types (alloy anodes, oxide ceramic anodes and metal

ceramic anodes) of inert anodes in molten salt electrolytes are reviewed, mainly exploring the chemical and

electrochemical corrosion that occurs and the possible effects on the anode after corrosion. To clarify ways to

increase the corrosion resistance of anodes or to reduce the corrosion rate of inert anodes in cryolite molten salt by

inhibiting the corrosion reaction, the development of viable inert anodes in the aluminum electrolysis industry was

promoted.

Key words: inert anode; aluminum electrolysis; corrosion resistance; corrosion mechanism; low carbon; molten

salt electrolyte



