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A B S T R AC T

In this study, the adsorption of an organic compound in aqueous phase on granular activated 
carbon (GAC) in a liquid fl uidized bed has been studied. For this purpose fi rst a mathematical 
model was proposed for simulation of this process. Based on the proposed model, the adsorp-
tion kinetic and dynamic simulation of organic compounds on activated carbon were inves-
tigated. In order to check the accuracy of the proposed model, an experimental set-up was 
constructed. This set-up was consisted of a feed tank, a pump, a fl ow meter and a liquid fl uid-
ized bed absorber column. In this set up, some experiments were conducted for adsorption of 
methyl-orange solution on AC particles. The results obtained by the proposed model were com-
pared with the experimental results and once the validity of the model was verifi ed, it was used 
for studying the effect of different operating parameters on the rate of adsorption in such beds.
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1. Introduction

Liquid organic compounds have been extensively used 
as important ingredients and many of them have been 
used as solvents in wide variety of manufacturing pro-
cesses. The environmental problems associated with these 
organic compounds stem mainly from the presence of these 
compounds in wastewater in low concentration. A large 
number of these organic compounds have serious health 
consequences and some of them are cancer causing. Hence 
removal of these organic compounds has become increas-
ingly important and in many cases urgently needed [1].

Activated carbon adsorption has been widely consid-
ered as a potential treatment for removing organic matters 
from wastewater as it has a strong affi nity for adsorption 
of organic substances even at low concentration [1–3].

Granular activated carbon (GAC) is the most effective 
absorbent for organic contaminants due to its high spe-
cifi c surface, low cost and fast adsorption kinetics [3,4].

This work addresses the adsorption of an organic 
compound in granular activated carbon fl uidized bed 
under a wide range of operating conditions with a com-
bination of experimental and modeling studies. The 
processes dynamic was described using a model that 
considers external fi lm diffusion followed by intra parti-
cle surface diffusion with a surface diffusion coeffi cient 
that increases exponentially with surface coverage [5,6].

In liquid–solid systems, an increase in fl ow rate above 
minimum fl uidization usually results in a smooth, pro-
gressive expansion of the bed. Gross fl ow instabilities are 
damped and remain small, and heterogeneity, or large-
scale voids of liquids, are not observed under normal 
conditions. A bed such as this is called a homogeneously 
fl uidized bed. In this case the velocity of liquid is between 
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