
Environmental remediation of thorium(IV) from aqueous medium
onto Cellulosimicrobium cellulans isolated from radioactive
wastewater

Khalid Z. Elwakeela,*, Hamdy A. El-Sadikb, A.S. Abdel-Razekc, Mokhtar S. Behearya

aEnvironmental Science Department, Faculty of Science, Port-Said University, Port-Said, Egypt
Tel. +20 161694332; email: Khalid_elwakeel@yahoo.com
bEgyptian Water and Wastewater Regulatory Agency, Masraweya District, 5th Community, New Cairo city,
Egypt
cHot Laboratories and Waste Management Centre, Atomic Energy Authority, Cairo, Egypt

Received 20 July 2011; Accepted 6 March 2012

ABSTRACT

Cellulosimicrobium cellulans (C. cellulans) was isolated from radioactive wastes and identified
by Biological examination. The investigation of the removal of thorium from aqueous solu-
tions was carried out using the isolated living and dead C. cellulans. The biosorption of tho-
rium was studied using different thorium ion concentrations. Electron microscopic
examinations of both living and dead C. cellulans before and after biosorption of thorium
ions were done to locate the sites of metal ion biosorption and to find the difference between
living and dead bacterial cells. The obtained results showed that living and dead C. cellulans
could sorp 151.94 and 220.56mg/g, respectively. The kinetic behavior and biosorption iso-
therm were defined. These data kinetically followed the pseudo-second-order model and
indicated a good fitness with the Langmuir model.
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1. Introduction

The releases of industrial and radioactive wastes to
the environmental are a potential health hazard and
contaminate the soil and groundwater. The imposition
of stricter regulations increases the demand for inno-
vative treatment technologies to remove metals from
water [1]. The use of adsorbent of biological origin
has emerged in the last decade as one of the most
promising alternatives to conventional techniques [2–
4]. High metal-binding capacities of several biological
materials had been identified. Among the biosorbents,
there are natural waste products such as chitosan

[5–8], marine algae [9,10], bacteria [11,12], yeast, [13]
and fungi and waste mycelia from fermentation
[14,15]. The major advantages of biosorption over con-
ventional treatment methods include: low cost, high
efficiency, minimization of chemical and/or biological
sludge, no additional nutrient requirement, regenera-
tion of biosorbent, and possibility of metal recovery
[16].

Biosorption process could involve several mecha-
nisms such as ion exchange, physical adsorption, com-
plexation, and precipitation [17]. Biosorption
mechanisms can be divided into two types: metabo-
lism dependent and non-metabolism dependent.
Metabolism dependent is a slow process inclusive of
transport across cell membrane and precipitation*Corresponding author.
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