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Influence of thermal treatment on the dissolution of hydroxyapatite powders
in simulated body fluid
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Abstract Commercial hydroxyapatite (HA) powders were calcined at the temperature range of 1000~1350°C in air, for
2h, and the calcined powders were immersed in simulated body fluid (SBF) of pH 7.4 at 37°C for 3 or 7 days. Thermal
decomposition and their related dissolution behaviors of hydroxyapatite were investigated by XRD, FT-IR, and TEM. At the
temperature of 1200°C, HA gradually releases its OH ions and transforms to OHAP((oxyhydroxyapatite, (Ca,,(PO,);O,(OH),_,,)).
HA thermally decomposes to o-TCP (o-tricalcium phosphate) and TTCP (tetracalcium phosphate) phase at 1350°C. It was

found that the surface dissolution of the hydroxyapatite powders was accelerated by non-stoichiometric composition and
decomposed to o-TCP and TTCP.
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o-TCP(o-tricalcium  phosphate) ¥ TTCP(tetracalcium
phosphate) 5] QAEEEA ASEL FEUE A9
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Fig. 1. XRD patterns of HA powders calcined at (a) 1000°C,
(b) 1200°C and (c) 1350°C with immersion time.
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= Ca,(PO)O (x = 1),
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Fig. 2. Change of relative crystalline phase intensity of HA
calcined at temperature (a) 1000°C, (b) 1200°C and (c) 1350°C
with immersion time.
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Fig. 3. FTIR spectra of HA powders calcined at (a) 1000°C,
(b) 1200°C and (c) 1350°C with immersion.
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Fig. 4. TEM morphology of HA powders calcined at 1000°C;
(a) before immersion, immersed for (b) 3 days and (c) 7 days
in SBF.
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Fig. 5. TEM morphology of HA powders calcined at 1200°C;
(a) before immersion, immersed for (b) 3 days and (c) 7 days
in SBE

T9E FTFlAA AR YRkl X442 g8z <ls) ¢
72 FHO AR SIS ol €19 FTIR £4
oM VrERT ZIAE 1200° A2]2 915k] HAZ} OHAP
2 GRS Yo7y, nFerkE 249 OHAP/F &

o
ot
£
fined

N
)
=5
)
=2
2
2
2>
oo
%
N
N
it
i
=
e,
2
T



Dae Sung Song, Dong Seok Seo and Jong Kook Lee

—
I nm

Fig. 6. TEM morphology of HA powders calcined at 1350°C; (a) before immersion, immersed for (b) 3 days, (c) 7 days in SBF and
(d) high magnified image of (c).
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