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Rate of Adsorption in the Fixed Bed

Tadamasa SATO
-Masahisa Funxawa
Koichi Sasaxi

Abstract

The rate of adsorption in the fixed-bed of silicagel-water-air system was measured
to study on the masstransfer mechanism of adsorption, which contains converted para-
meters of gas velocity G, particle diameter of adsorbent d,, initial concentration of inlet
gas C, and hight of packed adsorbent Z.

Assuming that the adsorption zone moves along the fixed bed of adsorbent with a
constant speed while keeping a constant hight, the over-all coefficients of masstransfer
Kra were calculated from the results obtained by experiments. The value of Kja is
observed not to be of constance depending apon d, as well as C, According to the
idea of two film resistances, K;a is divided to the inner and outer film coefficients of
the particle surface. The gas film coefficient %; is observed to be a function of modified
Reynolds number (Re)..a and an idea of the solid film in the particle surface or critical
solid zone being plausible, the solid film coefficient %, is empirically shown to be a
function of C, and specific adsorption g/q,, However, the porocity e, gas flm diffusion
coefficient D, and d, are observed being related to the both film coefficients in spite of
assume in the existence of two films.

As the conclusion of this work, the coefficient Kra is expressed as follow :

Ds(1—¢) —0.35 mé
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where
& = BD;/D; = 0124 (1—-10-35C/C,) C, < 0.005

= 2050 C,* (1—10-%38/Cs) C, > 0.005
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