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ABSTRACT

Nano-sized hydroxyapatite (HAp) powders were synthesized by a microwave-hydrothermal method using H;PO,4 and Ca(OH), as
starting materials. The applied microwave powers and mole ratio of Ca/P were served as powerful factors in the synthesis of calcium
phosphate. In the case of relatively low microwave power of 450 W and Ca/P ratio of 1.57, the mixed calcium phosphate compounds
were detected in the synthesized powders. But in the case of running at 550 W and 1.67(Ca/P), the synthesized powder showed the
monophase of HAp having two kinds of morphologies. One was a needle shape with 5~15 nm in width and 20~50 nm in length, and
the other was a spherical shape of 10~40 nm in diameter.
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Fig. 1. Schematic diagram of the microwave-hydrothermal
method.
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Fig. 2. XRD patterns of synthesized powders depending on the
microwave energies; (a) 250 W, (b) 350 W, (¢) 450 W,
and (d) 550 W.
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Fig. 3. Synthesis yield of HAp depending on the microwave
energy.
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Fig. 4. Synthesis yield of HAp powder depending on the Ca/P
molar ratio.
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Fig. 5. TG/DTA thermogram of as-received HAp powder

synthesized by microwave-hydrothermal method.
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Fig. 6. XRD patterns of HAp powders; (a) as-received and (b)
calcined at 1100°C.

Fig. 7. TEM images of (a) needle shape and (b) spherical shape
of as-received HAp powder.
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Table 1. Chemical Analysis Determined by ICP-AES and 1CP-

MS (Unit : ppm)
Microwave-Hydrothermal Method Precitipation
Ag ND ND
Al 0.22 208.5
As ND ND
Au 1.34 1.3
B ND 92
Ba 5 7.15
Be ND ND
Bi 0.003 0.53
Cd 0.007 0.246
Co 0.57 0.65
Cr 0.16 1.081
Cs 0.0005 0.0005
Cu 0.48 83.68
Fe 0.38 112.94
Ga 0.165 0.178
Ge 0.13 0.13
Hg ND ND
In 0.0003 0.0003
La 0.005 0.005
Li 0.025 0.027
Mg 7.26 934
Mn 0333 11.45
Mo ' 0.014 0.02
Na 5.15 637
Ni 3.78 4.02
Pb 0.138 0.14
Pd 0.167 0.15
Rb 0.006 0.006
Sb 0.007 0.007
Se 0.016 0.016
Si ND ND
Sr 9.95 9.94
Th ND ND
Ti 0.032 0.033
Tl 1.5 14
U ND ND
\Y% 1.87 1.71
Zn 0.13 0.14
Zr 0.009 0.009
Total 41.843 637.23
Impurity (%) 0.004183 0.06373
Purity (%) 99.99582 99.9363
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