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ABSTRACT

It has been proposed that the CaO-SiO, binary system can be good basic composition of bioactive glasses and glass-ceramics. In
the present study, various kinds of Ca0-SiO, gels were prepared by sol-gel method in order to control the microstructure which are
related to their dissolution rate, induction period of apatite formation in body environment. Characterization of the gels were done by
wet chemical analysis, SEM observation, FT-IR spectroscopy and XRD. The gelation time decreased with CaO content. However, the
volume of all the dried gel decreased to 50% of the wet gels irrespective of increasement of CaO content. All the CaO-5iO, gels were
amorphous and contained a large amount of silanol groups on their surfaces after heat treatment up to 800°C. The interconnected
structure of the gel changed to agglomerated spherlcal powders when Ca content exceed to 20 mol%. Most of the CaO- 8102 gel
showed amorphous when heat-treated up to 900°C. However, quartz and cristobalite was produced when heat-treated at 1000°C and
resultant microstructure of the gel contained microporous structure.
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Table 1. Starting Compositions for Preparation of Various Kinds of CaO-SiO, Gels

Component (g)

Sample H,0 PEG Ca(NOs)y- 4H,0 62% HNO, s (Ozi?gw]
100S0C 8.0 0.700 081 65100
9585C 76 0,665 0.365 0.77 6.1845
90S10C 72 0630 0.730 0.73 5.8590
85515C 63 0.595 095 0.69 5.5335
80S20C 6.4 0560 1.460 0.65 52080
75525C 6.0 0523 1825 061 48825
70830C 56 0.490 2,190 057 45570
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Fig. 1. Changes in the gelation time of various Ca0-Si0, gels.
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Fig. 2. SEM photographs of fractured surfaces of Sol-Gel
derived CaO-Si0, gels heat-treated at 900°C.

ot

Ao Az}t @ & Ao 7z 9
714 o = It 2A4usk wa

A &3} o AL 40°CAA 6d 7 1%
S Table 20 EFF3te] YeERHRITE AAASHE
able 29] AF#E EW¥ 100S0C A A$ of
m® =AY FaAde AHe] Ca0 ol F7HE
JolA] 85815C AQ) 9o 2536 om’= ZotdS

IS

% X
5Y

N

1

T
o

f

o

B e

megmgjgr:loi,mlo

N

2 g
2 to
tlo
mfy e
o

ofN o zy ¢

<

(o8}

W
—
(2]

5
4

Table 2. Changes in the Volume of the Wet & Dry Gels

Sample wet gel (cm3) dry gel (cm3) rate (%o)
100S0C 31.53 14.98 47.51
95S5C 28.68 13.64 47.56
90S10C 27.31 13.30 48.71
85S15C 25.36 13.03 51.39
80S20C 27.42 13.93 50.81
75825C 25.70 13.10 50.95
70S30C 24.87 12.49 50.20




£

ki

& o]&3k Ca0-SioA el T P FREY 647

Table 3. Comparison of Chemical Composition for Various CaO-Si0O, Gels

CaO Si0,
Acid washing Non acid washing Acid washing Non acid washing
input product product/input product product/input  input product product/input product product/mput

9585C 5.00 1.22 24.40 297 59.40 95.00 98.78 103.98 97.03 102.14
90S10C  10.00 1.79 17.90 5.92 59.20 90.00 98.21 109.12 94.08 104.53
85815C  15.00 2.90 1933 9.97 66.47 85.00 97.10 114.24 90.03 105.92
80S20C  20.00 3.46 17.30 13.15 65.75 80.00 96.54 120.68 86.85 108.56
75825C  25.00 6.92 27.68 16.57 66.28 75.00 93.08 124.11 83.43 111.24
70830C  30.00 8.21 27.37 20.92 69.73 70.00 91.79 131.13 79.08 112.97
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Fig. 3. SEM photographs of fractured surfaces of Sol-Gel
derived Ca0-Si0; gels heat-treated at 1000°C.
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Fig. 4. Powder X-ray diffraction patterns of various kinds of
the Ca0-Si0, gels heat-treated at 900°C.
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Fig. 6. FT-IR diffusive reflection spectra of various kinds of the CaO-SiO, gels heat-treated at various temperatures.
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