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ABSTRACT

The preliminary work on the prepariion of fine hydrosyapatite powder and the synthesis of dense hydroxyapatite

eeramic from the powder were investigated for the development of artificial bone and tooth materials for implants.

The effects of the process variables, such as compositions of the raw materials, the initiat pH of the solutions, and

sintering temperature on the physical properties were investigated in order to determine the optimum conditions

{or the fabrication of tooth implant material.

As 1he initial pH of the solutions was increased in the Tange of 10-11.6, the initial particle size of precipitates was

decreased, thus the sinterability of precipitates was imptoved.

Tt was Tound that the composition of calcitm rich of 1.75 in Ca/P mole ratio exhibited beiter sinterability and

mechanical strengih of the apatite ceramics, for example the highest value of Vicker's hardness obtained from the

compositions of 1.75 in Ca/P mole ratio was 76430 Kg/mm?, compared to the maximum value of 600 Kg/mm?

obfained from the compositions of 1.67 in Ca/P mole ratio .
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Fig. 1. The effects of pH on the x—ray diffrac-

tions of dried precipitates.

a) pH 9.0, Ca/P Ca/P 1.67

by pH 10.0, Ca/p 1.67

¢) pH 103, CajP* 1.67

d) pH (1,0, Ca/P 1.67

¢) pH 11,6. Ca/P 1.67

{) pH 11.0, CafP 1.75
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Fig. 2. The effects of pH and Ca/P on ihe precipitates.
a) Ca/P 1.67, pH 9.0(x20.000)  b) Ca/P 1.67 pH 10.0(x25.000)  ¢) Ca/P 1 67, pH 10.5 (x25.000)
d) Ca/P 1.67 pH 11.0 (x25.000) e) Ca/P 1.67, pH 11.6 (x25.000) £) Ca/P 1.75, pH 11.0 {x25.000)

Agle] B oH 3 ©¥ hydroxapatile 2 573 = o ok (Rg.
o b - 53=),

3ol

tn

[ A7 2o hydroxapatite £, ol oA S 5
X3 #& Ho] line broademng &4+ #l

fig. 248 AAZ A oA w) 300

y 9 #g ghakE o] elg A # Sel A E, fig. JellA] B

- Eulsh el CaP(Er] F598 F el mole )

. 7} 16791 A4 2138 25 = pH 10~11.62 82«

N A pH A TS e, o o A A

2ol axj= pH (02 © 30043204, pH 10.69 o

1804604 o] 9}, B8, Ca/P 2 1752 7%= pH

=z =2g35¢ 3L d 43 L0 180480
f\ﬂ 7‘.1;403 ngg]c_ﬂn].

.

I"I-4 ﬁB
o M

i

_‘2 IULD o

o,

e i k3 4:51_ HAe iﬂ 7k ﬂia}% AE v 2 A

- e el AlE sles Yol

Fig, 3. Varigtion of initial particle size with )
pH of the sclution *lincar intercept method 2 YA =271 57

207 A1 3 (1983) (57



2 4ER $9% £39 F9 HPOS o8
=

o] 23} PO-e] £-0.

HPO:L‘?— —H.O0—H0-+ PO4_3

o) o o &8 5 Kadlz e o] mAdh
_ P08 g
Ka= [HPOAT] [H0+]

Kat Foil grdd $40 bd 240z £4

a F4) pHE £o] o] HiO o8] w27 Frast
9 AF 4 E {AH] 43 HPOS ol FEot
Fadz POS ol Fash FreAl " 2T
Ca?t o] 2.3} POF- o) &o| y-&F 2ge] #AA ==
DA pH o4 Catolfy] ¥rd FAAHAE £
Adg 48 ¢ gtk §oe
AA S Ca?rol &l POgo]g #4*
ZHE) Hol s 49z kg
wxh webeas AL =29 FAL
7,

fig. 4= Ca/P 1.67 4 # <=~fLeflo] pHE- 10~116
H Yl AFAA A=F H2A 28 Ca/P 1759
2 pHE 12 =] Az A28 484 -~
Amad Frje)wh, fig d-at THel XugW A

1-&-0]
o]

o
l])rr
o qo :g

Y
9

ook

2 o

A

HJG

¢l hydroxyapatite 2] 424 ~# 239 47lolv OH-
o] 3 PO o228 =] A-FE Table 13 3¢

.

g A3 Z A A=t Adxde g va
Tre] 2 EE AE5 POSol e FTuE e

= 1000-1100cm1 ~A}o) 8] peak 2] A7 7+ Z>Felz 631
s} 3573em-l 8] OH- o] &9 F4ule] A7) 7} 2hardh
= 3 = 9] Ca-deficient hydroxyapatite @ 35 ¢l o},
Table 1.

4 %7 gl Hydroxyapaiite & 284 Fq

o] 2 A E(em™)

470
563
374
601
962
1030
1G62
105G

PO,;_3

631
3573

OH-

D

W i}

\‘

£ IOURITNSTUEST

< =

\

t

L ' 1 ‘ L
JLac 2000

Fraguence (du

Acoo

Fig. 4. IR-spectra of dried precipitates
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Fig. 5. The effects of sintering temperature
on x-ray diffraction of the specimens,
pH 10.5, Ca/P 1.67.
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Fig. 6. The effects of sintering temperature
on ir-spectra of the specimens, pH
10,5, CafP 1.67.
a) dried at 90°C b) 1100°C ¢) 1200°C
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