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ABSTRACT

In this study, gel powder which had relatively high hydration reactivity in CaQ) and P,O; rich composition
of CaQ-P.0s-5i0,-H,0 system was prepared by sol-gel process and its hydrated specimen was manufactured.
Then it was investigated to appropriate calcination temperature in scl-gel process which hydrated specimen
of gel powder have proven to strength and the effect of factors influenced strength in hydration process.
The major product of before and after hydration reaction was hydroxyapatite, and crystalline phase of C-5-
B was already lormed during gelation process. After hydration reaction of pressed specimen, crystalline phase
of C-5-P-H was formed. It was hydrated product of silicacarnotite (5Ca0-PaQs-5i0y). Gel phases of C-3-H
and C-5-P-H occured as a result of partial substitution of amorphous silica by PoOs was formed. The strength
of hydrated hardened hody is developed by strong bonding and bridging between the gel phases of C-5-H
or C-3-P-H and the crystalline products such as hydroxyapatite, Ca(OH).,, C-S-H and C-S-P-H. In addition,
the ultrafine gel powder have an great effect on increase of hydration reaction.
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Table 1. Typical Properties of Collodial SiQ,

pe st FEEA

Stabilizing Si0; BET Av. Particle Sp. gravity pH Titrable
counter ion (wt.%) (m’/g) diameter {(nm) (25C) (25C) Na,Q (wt.%)
Na* 30 360 7 | 12 10.2 0.58

Ca(NOs); 4H:0

Colloidal 5i0,

Characterization

Fig. 3. Experimental diagram of processing proce-
dure.
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Table 2. The Composition Synthesized by the Sol-gel

Process (wt.5)
Composition Hydr(.)xy- s | w0 | o | sio,
Sample No. apatite

C 612 | 246 | 142
HAl 40 60 a7 | 172 | 2L1
HA2 45 55 612 | 185 | 193
HA3 50 50 60.7 | 21.8 | 175
Ha4 55 45 || 602 | 241 | 187
HAS 60 40 || 59Y | 264 | 139
HA& 65 35 59.2 | 287 | 121
HA7 70 30 58.7 | 310 ) 10.9
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Fig. 7. SEM micrographs of various specimen,
(a) calcined gel powder
(b} hydrates of calcined gel powder
(c), (d) fracture surface of hydrated specimen
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