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A B S T R AC T

The adsorption of boron on iron-oxide (FeO(OH)) has been investigated in aqueous s olutions as 
a function of pH, ionic strength, temperature, boron concentration and amount of the ad sorbent. 
Analysis of the experimental data indicates that boron adsorption on iron-oxide is based on the 
replacement of a water molecule by a boric acid molecule. Evaluation of the experimental data 
reveals that boron adsorption on iron-oxide is an exothermic process, which is not signifi cantly 
affected by the ionic strength, indicating the formation of inner-sphere complexes. Further-
more, the maximum adsorption capacity of iron-oxide for boron has been determined using 
the Langmuir isotherm and is equal to 0.03 mol/kg. The conditional formation constant of the 
surface complexes under optimum conditions has been found to be logβ* = 4.5, indicating the 
relative high affi nity of iron-oxide for boron.
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1. Introduction

Boron is the fi rst member of the main-group III ele-
ments in the periodic table with the chemical symbol B 
and atomic number 5. The element possesses a vacant 
p-orbital and all reactions are dominated by this elec-
trophilic character of boron. Also boron compounds 
behave usually as Lewis acids, readily bonding with 
electron-rich Lewis bases to compensate for boron’s 
electron defi ciency [1]. Boron is a naturally occurring 
element that is found in oceans, sedimentary rocks, coal, 
shale, and some soils and is found mainly in the form 
of its oxygen compounds (e.g., borate minerals). There 
are hundreds of minerals that contain the element boron 
but few are found in great enough quantities to make 
them commercially valuable (e.g., colemanite, ulexite). 
In aqueous solutions boron exists predominantly as 
boric acid, which is a very weak Lewis acid with a pK of 
9.2 and its dissociation is associated with the formation 

of B(OH)4
− and H q( )aq

+  through the addition of a water to a 
boric acid molecule as shown in Eq. (1) [1]:
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