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Simulation of activated carbon adsorption process
considering particle size distribution

LI Jihui, SHU Yidan
School of Materials Sciences and Engineering , Sun Yat-sen University, Guangzhou 510006, China

Abstract: In this paper, we establish an adsorption process model considering particle size distribution
based on the population balance model to analyze the effects of particle size distribution of spherical
activated carbon adsorbent on its adsorption performance. By comparing the prediction results of using
particle size distribution and average particle size, it is proved that the influence of particle size distri-
bution is significant. The adsorption amount predicted based on average particle size is lower than that
based on particle size distribution in the early stage of adsorption and gets higher when it is close to
equilibrium. It shows that ignoring the influence of particle size distribution will cause underestimation
of the required time to reach expected adsorption amount. In the studied case the time taken to reach
97% of the equilibrium amount is underestimated by 13. 9%. When it is required to accurately predict
the performance of adsorbent, the influence of particle size distribution needs to be considered.
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