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P.S.E.5. 
PRECIPITATION SYNTHESIS AND TWO-STEP SINTERING 

OF HYDROXYAPATITE NANOPOWDERS 
 

M. Lukić, S. Marković, N. Ignjatović, D. Uskoković 
Institute of Technical Sciences of SASA, Belgrade, Serbia 

 
Hydroxyapatite, (HAp), Ca5(PO4)3(OH), due to its excellent biocompatibility and 

osteoconductivity as well as close similarity to human bone structure, represents a promising 
material for hard tissue implantation. However, mechanical properties of synthetic HAp are not 
so good as those of natural bones and that limits load-bearing application. Recently it was found 
that nanostructured ceramics have much better mechanical properties. The nanostructured 
ceramics could be obtained by two-step sintering technique. Of course, to have such final 
product, nanopowder as starting material is necessary.  

In this work, method of chemical precipitation was performed to prepare hydroxyapatite 
(HAp) nanopowders. The synthesis parameters, like concentration of starting solutions, speed of 
stirring, time of ageing, as well as time of ultrasound treatment of as-precipitated powders, were 
investigated in terms of particle size and particles size distribution. The obtained powders were 
characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM) and particle 
size measurements. In order to suppress accelerated grain growth during final stage sintering and 
to maintain bioceramics nanostructured, with the most uniform grain size distribution, was 
treated by two-step sintering technique. The samples were uniaxially pressed into pellets and 
were first heated to the higher temperature T1 and attained at this for a short time, just to render 
pores unstable. After that, the sample was cooled down to the temperature T2 and kept for 
prolonged time. At the latter temperature densification should occur without grain growth 
because of difference in kinetics of desirable grain boundary diffusion and undesirable grain 
boundary migration. The best temperature range was determined by try and error method and 
master sintering curve in order to reach the highest possible density.  




