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Numerical simulation of alumina concentration field in
500 kA aluminum reduction cell
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Abstract: Based on the in-depth analysis of aluminium reduction cell fluid system and the mechanism of alumina
consumption characteristics, the transient multicomponent and multiphase model for simulating the transport process of
alumina in 500 kA aluminum reduction cells was developed in CFX12.0, which realized the accurate transient analysis of
the alumina concentration distribution within the whole cell. The results show that the alumina concentration field which
is affected by the melt flow has significant difference of timeliness and spatiality of cell. In a short period after feeding,
alumina concentration below discharging points increases to maximum of 3.9% (mass fraction) sharply, and then
decreases to around 2.8% as the electrolyte flows continuously. In promoting the alumina transport, the effect of anode
bubble on the alumina mass transfer is greater than the electromagnetic force, but the affected range of anode bubble is
smaller than that of electromagnetic force.
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