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Kinetics of Adsorption in Fixed Bed Packed with
Active Carbon from Aqueous Fuchsine Solution

*Snk-Ho Kang - *Sung-Ki Paik

Dept. of Chem. Eng., College of Engineering, Yeungnam Univ.

Abstract

Rates of liquid phase adsorption in fixed-bed packed with active carbon pellets are discussed for the

concentration of aqueous fuchsine solution, for its flow rates, and for the height of adsorption column.

In order to determine the kinetics of adsorption, material balance is applied to experimental data

obtained from concentration-time profiles of the solution passing through the fixed bed of adsorbent.

It is confirmed that external mass transfer model might hold for the mechanism of the adsorption of
aqueous fuchsine solution on the pellet active carbon in the fixed bed, assuming that the flow pattern

is a plug flow and the diffusion in the axial and radial direction of the column is infinite and negligi-

ble, respectively.
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Fig. 1 Schematic Diagram of Experimental Apparatus
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Table 1. Experimental Variables
, S
Bed Height Adsorbent Flow Rate Feed(x10%g/!)
Run No. (em) Weight (g) ({/min) Concentration Nr. Notes
1 20 210 0.2 8 0.29 fresh A.C.
2 20 210 0.3 8 0.43 fresh A.C.
3 20 210 0.4 8 0.57 fresh A.C.
4 20 210 0.5 8 0.71 fresh A.C
5 20 210 0.2 4 0.29 fresh A.C.
6 20 210 0.2 12 0.29 fresh A.C.
7 20 210 0.2 16 0.29 fresh A.C.
8 20 210 0.2 20 0.29 fresh A.C.
9 40 420 0.2 8 0.29 fresh A.C.
11 20 210 | 0.2 8 0.29 i regenerated A.C.
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Nomenclatures

A: Cross-sectional area of fixed-bed, cm?

ay: External area of solid paticles per unit volume of
packed column, cm™

C: Concentration of column effluent, g/!

C;: Feed concentration, g/l

C,: Concentration of bath solution in isotherm test,
g/l

C*: Fluid-phase concentration in equilibrium with
adsorbate concentration, ¢*, g/l

d,: Mean diameter of granular adsorbent particle, cm

F’: Flow rate of solution, //min

k;: Liquid-phase external mass transfer coefficient,
cm/min

Np,: Reynolds number, Vid,pr/cx

Q*: mg. of dye adsorbed per g. of adsorbent at equ-
ilibrium, mg/g

q: Adsorbate phase concentration, g/g

g*: Adsorbate phase concentration in equilibrium with
fluid-phase concentration, C*, g//

r: Rate of adsorption, g/g

stBE M A H42 19734 89

t: Effluent time, min

Vo: Superficial fluid velocity of dye solution, cm/sec
Z: Height of fixed bed, cm

Z,: Constant height of bed, cm

ps: Bulk density of adsorbent, g/cm?

pu: Fluid density, g/em?®

e: Bed porosity

p: Fluid viscosity, centipoise
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