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Fig.1 Comparison of the calculated results with the experimental
results of calcination of limestone spheres at atmospheric
pressure in argon
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Numerical Simulation of Calcination of Limestone and Transport Process in a Packed Bed
LI Ming-chun, TIAN Yan-wen, ZHAI Yu-chun
(Institute of Metallurgy Physical Chemistry, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: On the basis of the derived overall rate of decomposition in representative elementary volume in the heat transfer controlled
regime, a one-dimensional mathematical model for the calcination of limestone coupled with heat and mass transfer in a packed bed was
established by applying local thermal non-equilibrium assumption. Adopting a finite volume method to solve this model numerically, the
mathematical model was validated by comparison with single particle experiment in the literature. The gas temperature and solid matrix
temperature profiles, the concentration profile of product gas as well as the distribution of the fractional conversion of solid reactant were
predicted under various conditions. The results are useful in the conceptual design and operation of packed bed reactor that is involved
with strongly endothermic reactions.

Key words: limestone; porous media; heat transfer; mass transfer; calcination



