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Fig.1 AG’-T curves for generation reactions of MgO, Li,O and CO
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Fig.3 AG-T curves of different system pressures
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Thermodynamic Analysis of Mg-Li Alloys Preparation
by a Vacuum Carbothermic Reduction Method
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Abstract: A new preparation method of Mg-Li alloys by vacuum carbothermic reduction was proposed. The thermodynamics of the
reduction reactions were analyzed and the equations of the reduction reactions, the Gibbs free energy and critical temperatur e of reactions
have also been studied. The results show that vacuum carbothermic reduction producing Mg-Li alloys is thermodynamically feasible.
Under the condition of other factors unchanged, with the increase of vacuum degree and reaction temperature, the Gibbs free energy of
reduction reaction declines. Under the same vacuum degree condition, the critical temperature of the vacuum carbothermic reduction
producing Mg-Li alloys is lower than that of producing metallic Mg or metallic Li, and the reaction is easier. When the vacuum degree is
10 Pa and the relative proportion of Li,O is 0.1, the critical temperature of the vacuum carbothermic reduction producing Mg-Li alloys is
1345 K. Under the reaction temperature (about 1473 K) and vacuum degree (about 13.3 Pa) of conventional Pidgeon process (producing
metallic magnesium by vacuum silicothermic reduction) conditions, no matter what the relative proportions of magnesium oxide and
lithium oxide in the hybrid system, the vacuum carbothermic reduction producing Mg-Li alloys is thermodynamically feasible.
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