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Synthesis and characterization of Cyanex 272-modified supeparamagnetic magnetite
nanoparticles

S.A. Milani*', A.K. Darban? A. Shahbazi’
1. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
2. Mineral Processing Group, Department of Mining Engineering, Tarbiat Modares University, P.O.Box: 14115-143, Tehran — Iran

Abstract: The in-situ polyethylene glycol coated superparamagnetic magnetite (Fe;0,) nanoparticles
(SPMNPs) were prepared by a co-precipitation method from the acidic solutions of FeCl,.4H,0 and
FeCls.6H,0, containing polyethylene glycol (PEG), using aqueous solution of NaOH. The optimum
coditions of the precipitation of polymer coated magnetic nanoparticles were determinned. It was found
that the concentration of acid, sodium hydroxid, and polyethylene glycol influenced the size and
structure of nanoparticles. The sizes and the size distribution, structure, and coating of the nanoparticles
were characterized by transmission electron microscopy (TEM), X-ray diffractometry (XRD), Fourier
transform infrared spectrometry (FT-IR) and thermogravimetry analysis (TGA) techniques, respectively.
The size of the uncoated nanoparticles was varied in the range of 8-28 nm and after the coating it did not
change significantly. Finally, the modification of the particles was carried out simply by mixing the
modifiere (Cyanex 272) with nanoparticles powder for a time duration of approximately one hour. The
nanoparticle that was treated by Cyanex 272/SPMNPs of weight ratio of 7.5:1 possessed better
characteristics for Uranium(V1) and Thorium(IV) recovery from aqueous solutions.

Keywords: Superparamagnetic nanoparticles, Magnetite, Synthesis and characterization, Polyethlen
glycol, Cyanex 272
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2. Controlled release drug delivery
3. MRI contrast enhancement
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