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Abstract: An experimental investigation of adsorption of toluene from the agueous phase on medicinal activated carbon
revealed that the process runs by the mechanism of preactivated adsorption. Kinetics of the initial stages of adsorption can be
adequately Tepresented by the empirical Elwich adsorption model. An insufticient amount of the adsorbent can cause an
unexpected jump in the toluene equilibrium concentration in water caused by transferring this substance from the tluene
phase into water through the process of additional adsorption on the coal surface. Adsorption constants and “imaginary™
adsorption values have been determined for a series of oluene contents.
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Résumé : Une édtude expérimentale de I"adsorption de toluéne 3 pantir d'une phase aquewse sur du charbon actif medicinal a
maoniTd que ke processus se déroule selon le mécanisme &' adsorption préactivée. La cinftique des étapes initiales d'adsorption
pout étre convenablement représentée par e modile empirique & adsorption d'Elovich. Une quantite insaffisante 4'adsorbant
peut enirainer une awgmentation rapide et inattendoe de la concentration d*équilibre du toloéne dans 'eau en Taison do
transfert de ce detnier de 13 phase toluénigoe vers 1a phase aqueuse par ke processus ' ad sorption supplémentaire sur la surface
die charbon. Les valeurs de 1a constante d"adsorption et d"adsoTption « virtuelle = ont été détermindes pour difftrentes concen-

trations de toluene. [Tradwit par 1a Redaction)]
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Introduction

Activated carbon [AC) is a welkknown adsorbent, which is used
widely in many scentific and commerdal applications for adsorp-
ton of a wide range of compounds (preliminary organic) from the
gaseous and liquid phases. Adsorption of some inorganic com-
pounds, toluene, benzene, and other volatile organic compounds
(VOO is being investigated in the context of decontamination of
industrial wastewaters and waste gases,™ concentrating these
compounds before reuse, ™ * as a matter of the adsorption mecha-
nism determination,*™ and in some other directions. Usualby,
primary attention is paid to the investigation of the effect of a
different modification of carbon on VOC adsorption and its mech-
anism.

In the context of decontamination and reclamation of water
after organic pollution spills, AC can be very useful, since it is
inexpensive and may not require any secondary decontamination
being used as a fuel component for the selidfuel boilers and burnt
togmether with the adsorbed organic pollutants.

The experimental data related to investigations of various gas-
phase adsorption systems are much wider than the results in the
field of Hquid-phase adsorption equilibriom research. Different
adsorption mechanisms (Langmuir, Freundlich, Elovich, etc.) are
referred to as the bestfitting models for VOC adsorption on AC
from the gaseous and liquid phases. In our opinion, the charac-
teristics of the AC preparation and its parameters are the key
factors governing the adsorption mechanism and predetermining
relevance of the adsorption process models.

A number of investigations deal with gaseous VOC adsorption
on various AC-based materials. Lin et al.? reported the influence

of some noble metals on toluene adsorption on AC fibers and
proposed the most effective fiber material composition.

Adsorption of toluene on AC in the liguid phase at &0 °C has
been thoroughly investigated'” and the classical Langmuir mono-
layer model has been found to be incompatible for this system.
Another study'+ of gas-phase toluene adsorption on modified
AC fiberglass material proved that the semiempirical Dubinin-
Astakhov model is a relevant approach to describe the experimen-
tal data.

Yun et al ™ also reported the non-Langmuir character of toluene
adsorption on AC and also emphasized the simulating influence
of the cgygen-defident hydrophobic surface spots on the process
of adsorption. Therefore, the monolayer Langmuir model is gen-
erally mentioned as incompatible with the process of toluene
adsorption, while some empirical models (referring to toluene
concentration mostly as the exponental function) are widely in-
volved in the description of this process.

Among others, the semiempirical Elovich equation is widely
used to describe the adsorption kinetics mechanism. In this
madel, the temporal changes of the adsorbate concentration are
represented by the exponential function of its concentration. This
moddel can represent adequately adsorption dynamics for many
ProCEsses in namire.'s

Theoretical background of toluene —water—
adsorbent equilibrium

Toloene is poorly dissoluble in water, since it is an aromatic
compound with relatively weak polarization of bonds. According
to the “Chemdist’ Reference Book™ ™ its solubility is about 0.43—
0.5 g/l ar 20 "C. Therefore, (.5-0.6 mLJL toluene forms the satu-
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