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Back-reactions of carbothermal reduction of alumina in vacuum
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Abstract: The back-reactions of the carbothermal reduction of alumina in a vacuum were investigated. The
thermodynamic analysis indicates that both low temperature and high pressure favor the back-reactions of Al,O;, Al and
CO generated from the carbothermal reduction of alumina. The equilibrium curves for the back-reactions of Al,O and CO,
and those of Al and CO are obtained, respectively, for certain partial pressures of Al,O and those of Al, showing the CO
equilibrium partial pressure of the back-reactions as a function of the temperature. From the equilibrium curves, the
species formed by the back-reactions are determined by the CO partial pressure and the temperature. The experiments on
the alumina and graphite show that Al,O reacts back with CO to first form Al,0,C and C, and Al reacts back with CO to
first form Al,0,Cand Al,C;, verifying the conclusions obtained from the equilibrium curves. The equilibrium curves of
the back-reactions are reasonable.
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Fig.1 Relationship between temperature and system pressure

at equal AG of reaction (1) and reaction (2)
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Fig.2 Relationship between AG and temperature of back-
reactions between Al,O and CO at different system pressures:
(a) 10° Pa; (b) 150 Pa
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