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Hydroxyapatite is mainly used in biomedical applications because of its very important 
property—bioactivity. Due to its bioactivity, the stimulation of bone regeneration at the contact 
between HAp and the biological environment becomes possible [1]. A huge amount of eggshell is 
produced every day and is considered waste. The eggshell consists of 91–94% calcium carbonate.  
This fact makes it favorable to use them as a source of calcium oxide in the synthesis of Hap [2].  

In this paper, we used the microwave-assisted method to obtain HAp nanopowders.  
The powders were lately sintered by the Spark Plasma Sintering method to maintain its 
nanostructure. As reaction precursors, orthophosphoric acid solution, calcium hydroxide  
(obtained from calcinated and hydrated eggshells), and ammonium hydroxide were used for pH 
adjustment. In parallel, for comparison, HAp synthesis used commercial calcium hydroxide. 

The obtained precipitate was then placed in a microwave oven for 1 h, dried in the oven,  
and calcinated at 700 degrees Celsius, then characterized.  

As seen in Figure 1, there is represented the XRD spectrum of the HAp sample (obtained from 
eggshells). It can be observed that all the diffraction interferences belong to the HAp phase.  

The SEM image (Figure 2) presents the microstructure of the HAp powder. From a 
microstructural point of view, there was obtained a monophasic polycrystalline powder, were the 
crystalline grains present a needle-like morphology, with nanometric dimensions (ca. 10 nm) and 
random orientation. The grain boundaries are well defined and the porosity degree is high, the pores 
being intergranular and interconnected. 

 
Figure 1. XRD spectrum of HAp obtained from the eggshells. 
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Figure 2. SEM image of HAp obtained from eggshells. 

The synthesis of HAp using the microwave-assisted method leads to the obtaining of a high 
purity HAp powder, with needle-like crystals that present nanometric dimensions. The use of 
biogenic waste (eggshells) did not affect the final result, so it can be easily used in HAp synthesis. 
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