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The effects of in-situ and ex-situ methods on microstructure and
crystallization behavior of sol — gel synthesis SiO[]-CaO-P[ O[]
bioglasses
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Abstract

The objective of this work has been to develop sol-gel bioactive glasses based on SiO[J-CaO-P1O[J systems and
investigate the influence of synthesis method on final properties. In the first method, for synthesizing an in-situ
glass, tetraethyl orthosilicate hydrolysis is favored by nitric acid catalysis in ethanol. Triethyl phosphate and in the
final stage dissolved calcium nitrate were added which then brought the pH of solution to the appropriate value. In
the other method, tetraethyl orthosilicate and triethyl phosphate were hydrolyzed separately and calcium nitrate was
added to the hydrolyzed triethyl phosphate. After wards two solutions were mixed together. The obtained sols from
each method were gelled and then dried with a suitable process. According to the DTA analyses, samples were heat
treated at the different temperatures with the © “C/min heating rate. The sample’s features were characterized by X-
ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM).
The results of XRD and FTIR inhibited the effects of synthesis process on the arrangement and type of the final
crystalline phases. In each sample, the SEM results demonstrated identical morphology but the size and amount of
the crystalline phases varied.

Keywords: bioactive glass, sol-gel, in-situ, ex-situ



