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ABSTRACT
200117

This research is divided into three parts: the syntheses of hydroxyapatite (HA) and silicon-substituted
HA (SiHA) powders, the preparations of HA/polycaprolactone (PCL) and SiHA/PCL composites, and finally a
compressive strength test was conducted.

For the HA powder synthesis, egg shells and phosphoric acid were used as the starting materials.
Fumed silica was used as a source of silicon. HA and SiHA powders were obtained via a chemical precipitation
method and were calcined at 600, 700, 800, 900 and 1000°C for 2 hours. From XRD study, it was found that all
the peaks correspond to HA pure phase with a small amount of tricalcium phosphate (B-TCP) as a second phase
when it was calcined at 900°C or higher. From SEM and TEM studies, it was found that the obtained powders
were polycrystalline, spherical in shape and less than 100 nm in diameter. In case of SiHA synthesis, Si was
added at 1-5 wt% of HA and the precipitated powder were calcined at 600, 700 and 800°C for 4 hours. The HA
was found as the main phase with B-TCP and calcium silicate as second phases. The lattice parameters a and ¢
of SiHA were slightly increased when compared to those of pure HA, indicating the substitution of Si into HA
structure. The existence of Si was confirmed by the FTIR study, where the silicate peak was found at the wave
number of 750 cm'. Moreover, the intensities of all the phosphate peaks in all prepared sample were decreased.

For compressive strength study, PCL was mixed with HA or SiHA to prepare HA/PCL or SiHA/PCL
composites in order to improve the mechanical properties. HA, SiHA, HA/PCL and SiHA/PCL samples were
prepared by an uniaxial press technique. The obtained samples were subjected to the universal testing machine
(UTM) under the compression mode. It was found that all the samples had a compressive strength between

2.1010-39.5021 MPa and Young’s modulus between 42.0699-84.7220 MPa.
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SIHA/PCL (Si 3 wi%) 1i}e PO UNUSIHA/PCL 111 10/0 %, P40 L
SiHA/PCL 11111 6/4 wt%, P60 U SiHA/PCL (A 4/6 wt%, P80 Lnu
SiHA/PCL M1l 2/8 wt% iag P100 iy PCL u?q'n%’
Naﬂmdﬂ'mmmﬁ'uuazﬂ3mm‘i‘ﬂﬂmm5ﬁ@meaﬁﬁuawu%ﬁqn%aﬂi:ﬂamm
SIHA/PCL (Si 5 w%) 1iio P40 unu SHA/PCL 11U 6/4 wi%, P60 Lnu
SiHA/PCL 11111 4/6 wt%, P80 LN SIHA/PCL 11U 2/8 wt% ag P100
WU PCL W33
waﬂlmfhmmmmé’fmmw,mnﬂﬂum‘Eaﬂmaa*ﬁuam%ﬁm%qﬂszﬂamm
SIHA/PCL (Si 5 wt%) (iie PO unu SiHA/PCL 1% 10/0 wt%, P40 L
SiHA/PCL 1M1 6/4 wt%, P60 MU SIHA/PCL MU 4/6 wt%, P8O LNU
SHA/PCL (%11 2/8 wt% a P100 unu PCL U3qnd
Nasammmmmé’fmmumQﬂmaﬁﬁmm%mm‘?ﬁm%ﬁﬂiznawm
SiHA/PCL 1ii0 PO iU SIHA/PCL 1911 10/0 wt%, P40 LNU SIHA/PCL
AU 6/4 wi%, P60 U SIHA/PCL MU 4/6 wt% 1ag P8O U SiHA/PCL

0 2/8 wWt%
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