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ABSTRACT

In the present work, effects of zirconium oxide (ZrO, nano) nanoparticles additive
on the microstructure and physical properties of hydroxyapatite (HA) were investigated. The HA
powder was derived from natural bovine bone by a sequence of thermal processes.
Scanning electron microscopes (SEM), X-ray diffractometer (XRD) were used to characterize the
obtained powder. SEM micrographs and XRD pattern of calcined bovine bone powder revealed
that the obtained powder was HA, with highly agglomerated particle. The composites containing
nanoparticles of ZrO, (0.0-3.0 vol %) were fabricated by a solid-state reaction mixed oxide
method. The HA ceramics were sintered at 1300 1350 1400 and 1450 °C for 2 h. The obtained
powders and sintered samples were characterized by variety techniques such as XRD, SEM,
hardness test, and bioactivity test. The physical properties such as density, porosity, linear
shrinkage were also determined. For bioactivity testing, stimulate body fluid technique (SBF) was
employed for testing the ceramics. The XRD result showed that all samples have the trace of HA,

beta-tricalcium phosphate (B-TCP) and alpha-tricalcium phosphate (o-TCP) phases while



the x 2 0.1 samples also showed ZrO, phase. Amount of B-TCP and o-TCP tends to decrease
with ZrO,contant. The additive inhibited grain growth as a result in a decreasing in grain size.
However, the x=0.2 sample exhibited higher hardness value which is in consistence with the
density data. The results of this work indicate the good potential of the nano ZrO, doped HA

ceramic for medical applications.



