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An analytical solution for coupled convection diffusion and
chemical reaction in fixed-beds

XU Zeng-he', ZHAI Yuchun®, JI Zhrling®
(1. School of Resource and Civil Engineering, Northeastern University, Shenyang 110004, China;
2. School of Material and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: In view of the fact that fixed bed is porous media of granule aggregation, the dynamics of a single particle is
extended to the dynamics of representative element volume including multiple particles, so that the more exact chemical
reaction term can be deduced. Then one dimensional model for instable convection, chemical reaction and diffusion in
fixed bed is proposed and solved analytically. Computation cases show that the scale of pellet and the porosity of bed have
great impact on the reaction process taking place in reactor, which can be measured by T hiele module and Peclet module,
the reaction behavior of REV is not the same as that of reactor. For the gas concentration, chemical reaction has greater
impact than convection has, because Thiele module is proportional positively to L?/ D and Peclet module is to L/ D, and
diffusion has the least impact. The overall rate of REV, length of reactor itself and convection all contribute remarkably to
the performance of reactor.
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