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Investigation of Sintering Behavior of Hydroxyapatite and Preparation of Porous Ceramics
with Micropores and High Strength

Masanobu Kamitakahara
Graduate School of Environmental Studies, Tohoku University
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Porous hydroxyapatite (Cao (PO4)s (OH)2: HA) ceramics are used for bone repair. In the
present study, compacts of HA powders with different particle sizes were sintered at
different temperatures to obtain the porous sintered ceramics of HA. As reference materials,
alumina powders with different particle sizes were also sintered. The relative density
increased and porosity decreased with increasing the sintering temperature. The grain sizes
and pore sizes of the ceramics increased with increasing the sintering temperature. The
dependence of the bending strength on the porosity was observed. The porous sintered
compacts of HA showed lower bending strength than those of alumina with similar porosity
when the porosity was relatively low. When the sintering temperature is raised and the
sintering proceeds, the strength of the porous ceramics increases, but the porosity
decreases and the pore size increases, so that the number of micropores decreases
significantly. Therefore, in order to prepare porous ceramics with a large number of
micropores while having moderate strength, it is better to select a sintering temperature
where the pore size does not become too large and the sintering proceeds some extent.
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Fig.1 Relative density of samples sintered at
different temperatures. (RT: Room
temperature)
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Fig.2 Grain size of samples sintered at different
temperatures.
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Fig.3 Pore size of samples sintered at different
temperatures.
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Fig.4 Bending strength of samples sintered at
different temperatures.
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Fig.5 Relationship between porosity and
bending strength of samples.



NSG Found. Mat. Sci. Eng. Rep.

WFNOHEZHWZHEICD, DR EICY» 2D ST, [ILEIKREL B IZoN Tl
RIS L), HAL T VI FOZNZENICB W THITME & [ILBRO MBS R S
Nizo TNFETIZ, ZIEKROMEIZZDORILFICRKE KFEL, —HIITKRILEIKE <
BRAHIFEBRENMETILIEPREINTEY Y, SHESNIHERELEEETDH - 72
HA L7 VI FOEZ TS L, [ILED 40% L FTOLILVEBERERTIE TV I FOHIK
ERMTFEEEZR L7z, 7T+ & HA DBERIZOWTHE SN TV A HTEEIL. £
NZENHK 400 MPa &£ 100~200 MPa TH V. 7TV I FOHEBKE WV, LILEBER KD
FREOBENRRKE WD, FUKILETIET IV I FLILEBERSRD T AREN W & %
AbNb, 72720, AILFED40% L) KRELHF Y BEMADHEA TV R WS FLEBER RIS
BWTiE, HAL 7 VI FTHE D HFEEDOEVIZR O N o572,

BersimBE 2 @ LB 2 T3¢ 5 & ZALROREIIR & < % 5P, SALEITR
BLESIZEILTA XD REL BBDOTI 7 a5 iloBizkEBAILTLEY. 7.
BAEDHEA TERILEDI NS o T &, GILEDRD F VB L 2VIZE b 5T,
FILENKEL o TV BHERDAON, Lo T, WELF-E29OI 70kl
% F7eE 5720121k, HARERELOOH T ) AL A APKEL RO R WIREZBE
WEREL L TCEETLIONRENVWEEZ L, 127210, EBEOFHAD AT FEOEKRFIZBWT
X, I70KILOARZT TR 7 BRILDELELE 25D T, 7 0 KILORIEHTFZEE 9
FLHMABEDELZEDPEEILLLDT, FIVSHOMEEER D,

4. ¥&¥
ZALEBERS RO I 7 0K fLO0. 1~~~ A4 7 a2 — MVEE)IZHEH L. 2 EORZED

HA R & 2B ORED Al,Os $5K 2 ek L. £ Ol & a2, DT o

CEEHLNIT L7,

DO HA & ALO; BB & & IR TFEB X UPRILEIIRE S o7,

@ HA & ALO; & DI OY > TNVOF R OY > T X0 & BEFEHDHEAR, AT
HHE L 72,

B HA & ALO; Z[F UKRILEDOY ¥ TIVCTHIEKT 5 & Al,Os DA b‘ﬁmlﬁ%ﬂ?bf:o
uﬂ%@#%ib BREE X FE7o 0D I 7 uRILE S K Rl 5 70121%, H SRR
HLOoOHF ) ALY A AR E L % bR W2 BEfinE & L TH %T%@?ﬁ‘ﬂb\k%

250

5. #i&
ARBFTEI. I 30 4F BE H AN 14K L2BR & OB 7EBK 2 %21 THT - 72 6 D TH
o [IBNEAIZ O & D IEH LT,

8

6. BEK

1) L.L.Hench, J. Am. Ceram. Soc., 74, 1487 (1991).

2) R.Z.LeGeros, Clin. Orthop. Relat. Res., 395, 81 (2002).

3) K.A.Hing, B.Annaz, S.Saeed, PA.Revell, T.Buckland, J. Mater. Sci.: Mater. Med., 16, 467
(2005).

4) D.C.C. Lam, FFLange, A.G. Evans, J. Am. Ceram. Soc., 77, 2113 (1994).



