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ABSTRACT

Ca-deliciency frequently observed in the hydroxyapatite powders prepared by precipitation, which 1s
known to be deleterwous for its application to biomaterials, was prevented by the technique developed 1 this
study. In addition, the prepared powder has been revealed to be quite active that full density 1s achieved at
temperatures as low as 1000°C. Instead of using N;, aw was chosen as the processing atmosphere during the
precipitation and aging of hydroxyapatite. CO;”~ fons from the processing atmosphere (air) substitule partly
far PO,®" 1ons in the hydroxyapatite and its content can be controlled by pH of the solution where the pre-
cipitation resclion occurs.
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Fig. 1. TEM micrograph of the prepared hydroxyap-
atite precipitates,
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Fig. 2. XRD patlerns of the precpitates and the speci-
mens sintered at 900°C and 1300°C, respectrvely.
The mark # in the figure indicates the dif-
fraction peaks of hydroxyapatite.
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Fig. 3. Microstructures of the specimens sintered at (a) 1000°C, (b) 1100°C, (c) 1200°C and 1300°C for 3 h,

respectively.
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Fig. 4. FT-IR curves of the precipitates and the speci-
mens sintered at 900°C, 1100°C and 1300°C,
respectively. Note that each of the peaks is in-
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Lroup.
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Table 1. Equlibriumn Constants of Reactions at 25, 60, 80 and 90°C

} log K(T)
Reaction

25°C 60°C BO°C* 90°C
Cag{P0,),OH+7 H"'=5Ca™ +3H,P0, +2.5H.0 K, 14.10 10.89 9.05 819
COWair)+H0=H,CO, 'K, =147 -1.78 -1.89 -1.94
H,PO, +H =HP0,° 1K, 2.15 2.35 2.49 2.55
H.PO, =HPO, +H" 'K, -7.20 -7.21 -7.26 -7.29
H,PO, =2H"+P0,*" K, -19.18 -19.20 -19.38 -16.48
2H.PO, =(H,PQ,),"” K, -0.60 -0.54 -0.51 -0.49
H.CO=H +HCO,” K, -6.385 -6.29 -6.35 -6.38
H.LLOL=2 HHCO2 (K, -16.68 -16.43 -16.48 -16.52
HO=H*+0H" 'K, -13.99 -13.03 -12.62 -12.43
CaCOy+2H =Ca™ +H,C0, ‘K 8.20 7.67 7.48 7.40

*Log K(T) values at 80°C were calculated by imerpalation with respect to 1/T of those reported at 25, 60 and 50°C.%
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Fig. 7. XRD patterns of the precipitates prepared
with Ca/P=3.0 and the specimens sintered at
500°C and 1300°C, respectively.
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