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A B S T R AC T

The peat moss has been characterized and used for the removal of Th (IV) from aqueous solu-
tions using batch adsorption experiments. Effects of factors such as pH, ionic strength, contact 
time, peat moss dosage and initial thorium concentration on thorium adsorption were studied. 
The results demonstrated that adsorption of Th (IV) on peat moss increase with increasing 
pH from 1 to 12 and with decreasing ionic strength. The kinetic process of adsorption can be 
described by the pseudo-second-order kinetics equation satisfactory. The adsorption isotherm 
was fi tted reasonably well by Langmuir adsorption model.
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1. Introduction

Thorium (Th) is only stable at its valence +IV in solu-
tion, and is usually selected as a chemical analogue for 
other tetravalent actinides, besides the fact that is has 4f 
electron [1]. Over the last fi fty years there has been inter-
est in utilizing thorium as a nuclear fuel since it is much 
more abundant in nature than uranium. The use of tho-
rium fuel in the Candu reactors at Qinshan country in 
China was developed and demonstrated in mid-2009. 
Thorium currently occurs with rare earth element, with 
China producing 97 percent of the world’s thorium. All 
twelve known isotopes of thorium are radioactive and 
fi nd their way to the natural surface water bodies and 
environment. Environmental contamination caused by 
Th (IV), even at trace levels, is a serious problem world-
wide. For this reason, removal of thorium from waste-
water is of great importance [2].

The commonly used procedures for removing tho-
rium from effl uents include chemical precipitation, 

ion exchange, oxidation/reduction, reverse osmosis, 
membrane fi ltration and solvent extraction [3]. These 
techniques have disadvantages like ineffective thorium 
removal at lower concentration, high reagent and energy 
requirements, and generation of toxic sludge or other 
waste products that require further disposal. The use of 
adsorption systems for the heavy metal ions elimination 
from diluted solutions has emerged as a potential alter-
native method from techno-economic considerations. A 
search for a low-cost and easily available adsorbent has 
led to the investigation of materials of biological and agri-
cultural origin as potential metal ion adsorbents, such as 
peat moss [4,5], rice hulls [6], fi bers [7], apple residues [8], 
plant leaves [9], saw dust [6] and tree leaves [10–13].

Peat moss is a rather complex porous material 
mainly containing lignin and cellulose [14]. Functional 
groups in lignin that include alcohols, aldehydes, 
ketones, acids, phenolic hydroxides, and ethers allow it 
to bind with various metals ions [15–17]. Peat moss is 
abundant in China and available at a low cost. In this 
work, peat moss has been characterized in terms of its 
surface area, porosity, and pore volume and it has been 


