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SYNTHESIS AND PHYSICOCHEMICAL PROPERTIES OF MAGNETITE NANOPARTICLES (Fe3O4) AS POTENTIAL SOLID SUPPORT FOR HOMOGENEOUS CATALYSTS
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Abstract
Black and dark magnetite nanoparticles (MNPs) were successfully synthesised through a co-precipitation method as a crucial material to support palladium(II) complexes as they have the potential to become a stable solid support for homogeneous systems. The two-hour synthesis was done by mixing FeCl3.6H2O and FeCl2.4H2O in an alkaline medium. To improve the properties of iron oxide nanoparticles, the process was done under inert conditions. The physicochemical properties of this support was then characterised using various spectroscopic techniques such as Fourier Transform Infrared (FTIR) spectroscopy that shows the X-ray diffraction analysis (XRD), Thermogravimetric analysis (TGA), Field Emission Scanning Electron Microscope (FESEM), and Vibrating Sample Magnetometer (VSM). The pore size distribution and the specific BET surface area were measured by N2 adsorption-desorption isotherms. The FTIR absorption spectroscopy was used to confirm the formation of Fe-O bond. The most intense peak correspond to the (311) crystallographic orientation of the spinel cubic phase of MNPs shown by XRD pattern result. The particle size of magnetite was successfully controlled in the range of 20-40 nm. All of the MNPs showed the superparamagnetic behaviour with high saturation magnetization.
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Abstrak
Nanopartikel magnetit hitam legap telah berjaya disintesis dengan kaedah pemendakan kerana ianya penting untuk menyokong kompleks paladium(II) dan berpotensi menjadi penyokong padu yang stabil bagi sistem homogen. Sintesis selama dua jam dilakukan dengan mencampurkan FeCl3.6H2O dan FeCl2.4H2O dalam medium beralkali. Bagi meningkatkan sifat nanopartikel oksida besi, persekitaran proses perlu dilakukan dalam keadaan lengai. Sifat fizikokimia penyokong ini telah dicirikan oleh pelbagai teknik spektroskopi seperti Spektroskopi Inframerah (FTIR), Pembelauan Sinar-X (XRD), Analisis Gravimetri Terma (TGA), Mikroskopi Elektron Pengimbasan Pancaran Medan (FESEM), dan  Magnetometer Getaran Sampel (VSM). Sebaran saiz liang dan luas permukaan BET yang tertentu diukur menggunakan teknik penjerapan dan penyahjerapan N2 isoterma. Serapan FTIR spektroskopi digunakan untuk menentukan pembentukan ikatan Fe-O. Puncak yang paling tinggi merujuk kepada fasa kubik spinel dengan orientasi kristalografik (311) ditunjukkan oleh keputusan corak XRD. Saiz zarah magnetit berjaya dikawal dalam linkungan 20-40 nm. Keseluruhan MNPs menunjukkan sifat ketepuan pemagnetan yang tinggi.
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