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The effect of saturation magnetization of nanocatalyst
and oscillating magnetic field for green urea synthesis
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Ur Rehman®, Afza Shafie*, Hassan Soleimani®

¢ Fundamental and Applied Sciences Department, Universiti Teknologi PETRONAS, 32610
Seri Iskandar, Perak, Malaysia

Abstract

Hematite and cupric oxide nanowires have been synthesized using the oxidation
method for green urea production. Hematite nanowires were obtained by the
oxidation of an iron wire at a temperature of 650 °C and ambient pressure in the
presence of Ny and O5 gases. Cupric oxide nanowires were obtained by the same
method at 700 °C, using a copper wire. The X-ray diffraction results show the
formation of rhombohedral structure of a—Fe;O3 and monoclinic phase of CuO.
FE-SEM results reveal the formation of nanowires with dimensions ranging
between 5-15 pum, 4-12 pm in length and a diametere ranging between 50-150
nm and 50-250 nm for a=FesO3 and CuO respectively. The VSM results show
that the saturation magnetization values for hematite and cupric oxide were
132.8700 and 0.0124 emu/g, respectively. The nanowires were used as catalyst
for green urea synthesis in the presence of an oscillating and a static magnetic
fields. The use of nanocatalyst with high saturation magnetization gives a higher
yield of urea due to the increase in the singlet to triplet conversion. The highest
yield of urea 11243 ppm was achieved by applying an oscillating magnetic field
of frequency 0.5 MHz and using a—Fe,O3 nanowires as nanocatalyst.
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