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A B S T R AC T

Iodide contamination removed using calcined MgAl-CO3 layered double hydroxides (denoted 
as CLDH) was conducted in batch conditions. The equilibrium isotherms of uptake of iodide 
by CLDH were well fi tted by the Langmuir equation, and thermodynamic parameters includ-
ing ΔG0, ΔH0 and ΔS0 were calculated from Langmuir constants. The negative value of ΔH0 
confi rms the exothermic nature of adsorption. The negative values of ΔG0 at 30, 40, 50 and 60°C 
indicate the spontaneous nature of adsorption. The negative value of ΔS0 suggests the decreased 
randomness at the solid/solution interface for the uptake of iodide on CLDH. The infl uences 
of initial iodide ion concentration, dosage of CLDH, temperature of iodide removal have been 
tested in kinetic, respectively. Three kinetic models were used to fi t the experimental data, and 
it was found that the pseudo-second order kinetics model could be used to describe the uptake 
process appropriately. The value of Ea was calculated to be 100.3 kJ mol−1, which suggests that 
the process of uptake iodide ion is controlled by the reaction rate of iodide ion with the CLDH 
rather than diffusion. The reconstruction of CLDH to I-LDHs due to uptake of iodide ion has 
been confi rmed by X-ray diffraction patterns, FT-IR spectroscopy and TG-MS measurements.
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1. Introduction

Although iodine is an essential trace element for 
human to avoid goitre that occurs in the case of inad-
equate iodine ingestion, excessive iodine supplementa-
tion is also harmful to the human body [1,2]. Iodine exists 
primarily as the anions iodide (I−) and iodate (IO3

−). At 
low to neutral pH values and positive redox potentials, 
iodide is the dominant species in freshwater [3]. The total 
iodine concentration in water resources is appropriate in 
the range of 10–125 μg l−1, but it can exceed 2000 μg l−1 

in certain groundwater near the sea coast at Shandong 
province in China. During oxidation and disinfection 
process, I− is rapidly oxidized to IO3

− [4].
On the other hand, radioactive iodide is widely 

used in biological experiments, medical treatments 
and in diagnosis [5,6]. During fi ssion of uranium sev-
eral iodide species are produced. All the short lived 
isotopes of iodide, including 131I (half life 8.04 d), decay 
and only 127I (stable) and 129I (half life 1.59 × 107 y) 
remain as a problem. 129I is especially considered as one 
of the key radionuclides that dominated the long-term 
radiation in underground radioactive waste stores. 
Iodide is one of the nuclides causing most concern
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