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The most widely used bioceramics material for bone grafting in humans is hydroxyapatite (HA) [1], which has a chemical
composition and crystalline structure similar to those of bone [2]. HA and some other calcium-based ceramic materials can be
regarded as bioactive materials since they have been reported to support bone ingrowth [3-5]. HA, a calcium phosphate
biomaterial, can be extremely useful in the field of environmental management due to its specific structure and attractive
properties [6].

In the present work, we expect that the solvothermal
treatment of alpha-tricalcium phosphate (a-TCP) in water-
alcohol solution will enable the control of HA formation. The
mixed water-alcohol solvent system should retard the
reaction and cause slower crystal growth of HA. In this
study, the effects of the alcohol fraction in solution on the
formation of HA via solvothermal treatment of α-TCP were
investigated. α-TCP was synthesized by wet precipitation
method and the hydrolysis reaction was performed in water-
alcohol solutions with different ratios of alcohol to water
under hydrothermal conditions at 120 °C for 3 hours (Fig. 1).
Different ratios of water-ethylene glycol, water-methyl
alcohol, water-butyl alcohol, water-isopropyl alcohol, and
water-ethyl alcohol were used in hydrothermal processes.
The obtained synthesis products were characterized by X-ray
powder diffraction (XRD) (Fig. 2) analysis and scanning
electron microscopy (SEM) (Fig. 3).

A comprehensive study was done to compare the effects of different organic solvents on the hydrolysis of α-TCP and its
conversion to HA under different solvothermal conditions. From all the solvents analysed, ethylene glycol had the highest
impact on the sample morphology. Under certain water to ethylene glycol ratios and solvothermal conditions, samples
containing a significant fraction of rods were obtained.
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Fig. 3. SEM images of the samples. The ratio of water to alcohol 60:40.
a) water-ethylene glycol; b) water-methyl alcohol; c) water-butyl alcohol; 

d) water-isopropyl alcohol; e) water-ethyl alcohol.
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Fig. 1. Scheme of Hydrothermal synthesis.

Fig. 2. Figure 1. XRD patterns of the samples 
prepared using water to organic solvent ratio of 40:60 

after solvothermal treatment at 120 °C for 3 h.

Formation of HA phase was completed when higher concentration of water (40, 60 %)
was introduced to the reaction solution. Increasing concentration of alcohol (80 %)
induced formation of some β-TCP in addition to HA. It was found to affect the
morphology of the final product: samples synthesized using larger concentrations of
water (Fig. 3) contained not only plate-like, but also rod-like crystals. This implies that
morphology of HA could be controlled by applying water-alcohol mixtures with
different ratios during the hydrothermal treatment of α-TCP.
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