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Even though calcium hydroxyapatite (Ca-HAp) is traditionally seen as biomaterial for bone repair, its use is not 

limited to biomedical engineering [1]. Ca-HAp has also found applications in chromatography [2], environmental science 

and catalysis, and adsorption [3], to mention just a few. In order to prepare adsorbents with desirable properties, it is 

essential to develop cost-effective and efficient synthesis methods which would at the same time provide the possibility 

to control morphology of the products. Huge efforts have been made recently in this field [4-6]. However, the effects of 

divalent cations on the hydrothermal synthesis of Ca-HAp were not investigated so far. 

The present work investigates the influence of divalent cations (Mn2+ and Sr2+) on the hydrolysis products of α-TCP. 

For this purpose, α-TCP was synthesized by wet precipitation method and the hydrolysis reaction was performed in 

aqueous solutions of divalent cations under hydrothermal conditions at 120 °C. Concentration of the metal ions in the 

reaction solution corresponded to Ca-HAp substitution levels of 0.1; 0.5; 1; 5, and 10 mol %. The characterization of 

hydrolysis products was performed using XRD, SEM, and FTIR spectroscopy. 

The lowest concentration (0.1 mol %) of the foreign cation did not affect phase purity of the final product, single-

phase HAp was obtained both using Mn2+ and Sr2+. Increased concentration of Mn2+ (0.5 mol %) induced formation of 

some β-TCP in addition to HAp. Formation of HAp phase was completely inhibited when higher concentration of Mn2+ 

(1 mol %) was introduced to the reaction solution. Sr2+ had a lower effect on phase transformation: single-phase HAp was 

obtained using 1 mol % of this cation, while at higher concentrations, hydrolysis of α-TCP was slightly hindered, and 

some remaining α-TCP was left after the hydrothermal treatment at 120 °C. Sr2+ was found to affect the morphology of 

the final product: samples synthesized using larger concentrations of this cation (Fig. 1) contained not only plate-like, but 

also rod-like crystals. This implies that morphology of HAp could be controlled by applying certain concentrations of the 

foreign ions during the hydrothermal treatment of α-TCP.  

 

 
Fig. 1. SEM images of samples doped with 0.1 mol % of Mn2+ (a); and with different amounts of Sr: 

0.1 mol % (b); 1 mol % (c). 
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