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Abstract:

Investigation of strontium adsorption behavior on hybrid based on modified multiwall carbon
nanotubes- stannic molybdophosphate as a new sorbent
By: Nasrin Asadollahi

Strontium-4- has been considered as one of the most hazardous nuclear fission product.

Therefore, removal of strontium from radioactive wastewater due to their long life, high
solubility and biotoxicity have gained specific attention. Adsorption among common used
techniques for strontium removal has been widely used in nuclear waste treatment.

A novel hybrid, stannic molybdophosphate supported on multiwall carbon nanotubes
(SMP-MWCNTs hybrid) was synthesized for the removal of strontium-4. from radioactive

wastewater. The hybrid, synthesizedby sol-gel method using functionalized MWCNTs and
SMP solution. The pristine and prepared material were characterized using scanning electron
microscopy(SEM), transmission electron microscopy(TEM), nitrogen adsorption/desorption
isotherms, Fourier-transform infrared spectroscopy(FTIR), thermogravimetry(TG) and X-ray
diffraction(XRD) analysis. The micrograph of hybrid material showed that SMP has been
attached well onto the MWCNTSs surface and its size on MWCNTSs was less than Y+ nm.
Also, the formation of hybrid was confirmed by investigation of FTIR spectrum. XRD
pattern of hybrid and pristine materials revealed that the SMP as an amorphous was found in
both of them. NY adsorption/desorption isotherm curves of hybrid indicated that the
synthesized material imitates type IV isotherms which is commonly associated with the
presence of mesoporosity. The thermal stability of this material upto 1++ °C was proved by
TG studies. Therefore, it is clear that this composite can be a promising candidate as a new
adsorbent to the removal of some radionucluids such as strontium from nuclear waste.

Strontium adsorption on the Ox-MWCNTs, SMP and their hybrid as a function of initial
concentration of strontium, contact time, adsorbents dosage, pH and ionic strength was
studied. The experimental results indicated that adsorption sequence of strontium on these
adsorbents as following; Ox-MWCNTs<hybrid<SMP. For all the adsorbent, strontium
adsorption was strongly influenced by strontium concentration, adsorbents content, sodium
concentration and pH values. This study suggests that synthesized material can be a promising
candidate for the removal of strontium from nuclear waste solution.

Key words:Multiwall Carbon Nanotubes; Stannic Molybdophosphate ;Strontium;
Adsorption;Hybrid
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