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On the Fixed-bed Adsorption Breakthrough Curves and Effective Intra-
Particle Diffusivity in the Adsorption of Single Component

Eiji FURUYA
Yasushi TAKEUCHI

Abstract

Fixed-bed adsorption breakthrough curves were shown numerically for the system of Langmuir-

type isotherm and surface diffusion controlling, based on mass balance for the fixed-bed of adsorbent
with uniform spherical shape and on the fluid film diffusion and intraparticle diffusion equations. The
shape of the calculated curves was found to be determined by the diffusion resistance parameter (Ns
Ks) and by the number of transfer unit (Nos). The effective surface diffﬁsivity which was necessary

to predict the breakthrough curves was determined by comparing measured curves with numerical

ones which were obtained with changing parameters in a wide range.

The obtained values of surface diffusivity coincided with the values calculated from Kawazoe’s

analysis based on constant pattern concept and linear driving force approximation.

simplified analysis is good enough to analyse the data.

This means the

Furthermore by comparison of calculated

breakthrough curves with each other for various bed length, it was found that about twice of the

length of adsorption zone was necessary to attain constant pattern in the fixed-bed.
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