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ABSTRA

Nonstabilised monoclinic nano Zr0, particles with an average particle (d.,) size of 38 nm were synthesized from zircon sand using spray pyrolysis method. Zirconyl nitrate precursor has
been obtained from raw zircon sand employing alkali fusion followed by acid extraction. The obtained zirconyl nitrate precursor was used as a starting material for nano Zr0, production. A
comprehensive characterisation on nano Zr0, particles have been made using X-diffraction (XRD), Energy dispersive spectrum (EDS), Fourier transform infrared spectra (FTIR), Particle
size analysis, BET surface area measurement, Scanning electron microscope (SEM) and transmission electron microscope (TEM) studies. The observed results confirm that the synthesized
nano Zr0, particles have non-agglomerated spherical morphology with aspecific surface area of 20m*g .
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RESULTS SUMMARY

Sample Crystalline phase Crystallite size Crystallite size Particles size Particles BET surface area  Pore volume Morphology
characteristics distribution distribution
Observation 96% Monoclinic Monoclinic -18.5nm 11-31nm =39nm 11-103 nm 20m?2g? 0.0109cm*g? Spher

4% Tetragonal Tetragonal - 25.9 nm o
dyew = 50 nm

CONCLUSIONS
An inexpensive and eco-friendly method for production of Zr0, nano powder has been developed using raw zircon sand directly. The precursors used in this process are zirconyl nitrate which is
spray pyrolysed to obtain the nano Zr0, particles. The size characterisation was performed with XRD, PSA, TEM and BET studies. Monoclinic nano Zr0, powder with an average particle size of
39.59 nm with a specific surface area of 20 m* g’ through spray pyrolyser was demonstrated. Spray Pyrolysis is an effective method for bulk production Zr0, nano powder with high spherical
morphology. The obtained nano Zr0. particles has many advantages when compared to other conventional processing routes such as low cost, simple process, continuous production and easy scaling
for mass preduction of nano Zr0..
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