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ABSTRACT

The effects of temperature and time on the formation of hydroxyapatitc whiskers were studied during hydrothermal treatment of 0.01
M B-tricalcium phosphate solution containing small amounts of citric ac1d Relatively pure whiskers, grown up to 60-80 [Lm along the
c-axis, were obtained after 5 hours of hydrothermal treatment at 300°C. The diametral tensile strength of hardened hydroxyapatite
cemenl paste was increased up to 4-6 times by addition of 1-2 wt% of thus synthesized hydroxyapatite whiskers.
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Fig. 1. Preparing procedure for HAp whiskers, HAp cement
and hardened body of whisker-reinforced HAp cement.
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Fig. 2. SEM photographs of HAp whiskers prepared from [3-
TCP by hydrothermal treatment at 250°C for 5 h(a) and

10 h(b).
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Fig. 3. XRD pattern of HAp whiskers prepared from 3-TCP by
hydrothermal treatment at 250°C for 10 h.
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Fig. 4. SEM photographs of HAp whiskers prepared from -

TCP by hydrothermal treatment at 300°C for 5 h(a) and
10 h(b).
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Fig. 5. FE-SEM photogr: aph of HAp whisker prepared from [3-
TCP by hydrothermal treatment at 300°C for 5 h.

Fig. 6 TEM photogmph and selected elecu‘on d1ffract1on
pattern of HAp whisker, showing that the whisker is a
single crystal elongated along the c-axis.

= AL 250°Cet A B3l zaM Fig, 2oﬂ e B
e %iail-?j 7o) HfgdAe] Bole F HApe ARAA
7} 250°CHT} Frelghe 51042914 300°CN| A sz\m =4

A7 AE(Fig. 4a)= B-TCP HRe] EAFe] 2 3t

o e AT Qlo] WinA sk FaA A vhehie)
°] £, A7kl ¥ dgdM 71 o 2d9e ¢

T ARt
01 A= Fig. 59 FE-SEM AR, Fig. 69] A4
=9 % Fig. 79 e 2224 Aae} o] Co.”
22 TRl ooz 4N HAp BRRYL B
T e I ol oF 60-80 um, 732 °F 24 um
@ 024 HAp ARIE stz o] BAARAM SE
A=
Flg 8L f'ln1°1 HAp ARIES} AlES] RS oy 7}
THH22] HAp $|27A= X#e HAp AHEE Algs}
de ZEA ] ARARREE vehd Aol Flgs 9}
102 ] T F 7K A5 ddie] ARE vepd Aol
°|F AEE §&7Y 2 RS B A]g{_l— ] 27
BARHE & EdUES 3] 913l Hol2Ee] EAH
HE H)23 5L 072 sl seed T o}FH A7
ARESIA] 22917] Wl BE A9 vt AuEon

|

mpémﬁ&ﬁ

>}L it

_&_N.

bl [

TSRl E 3279 a3g 651

cox

O

PO,” OH"
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers(cm™)

Fig. 7. FT-IR pattern of HAp whisker prepared from 3-TCP by
hydrothermal treatment at 300°C for 5 h.
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Fig. 8. Diameiral tensile strength of hardened bodies prepared
from plain or HAp whisker-reinforced o-TCP cements
by hydrothermal curing at 200°C for 1 day.
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Fig. 9. SEM photographs of fractured surface of hardened
bodies prepared from HAp cement without (a) and with
1 wt% of HAp whisker (b) by hydrothenmal curing at
200°C for 1 day.

Fig. 10. SEM photograph of hardened body prepared from
HAp cement with 5 wt% of HAp whisker, showing the
undesirable gathering of whiskers.
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Fig. 11. XRD pattern of hardened body prepared from o-TCP
cement reinforced with 1 wi% of HAp whisker by
hydrothermal curing at 200°C for 1 day.
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