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Synthesis of Calcium Silicate by Sol-Gel Method

for Medical Applications
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Abstract

This research studied the synthesis of calcium silicate by sol-gel method. Starting substances were
tetraethyl orthosilicate (C;H,/0,Si) and calcium nitrate tetrahydrate (Ca(NO,),s 4H,0) by using a mixed solvent of
water and ethanol. The volume ratios of ethanol to water were 5:1 1:1 and 1:5. It was found that if the water
content in the mixed solvent increased, the rate of hydrolysis reaction of the starting substance to silanol would be
greater than that of condensation of silanol to siloxane. The synthesized powders were calcined at 500 and 900°C.
If the molar ratio of CaO/SiO, closed to the theoretical value of calcium silicate (1.000), the crystalline phase was
wollastonite-2M. But when the molar ratio of CaO/SiO, was higher than the theoretical value (>1.000), the other
phases of calcium silicate were observed. Bioactivity of the synthesized calcium silicate was investigated by
soaking in simulated body fluid (SBF} for 1-25 days. After prolonged soaking, the formation of hydroxyapatite film
was observed on the calcium silicate surfaces. This indicated the synthesized calcium silicate was a bioactive

material.
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Si-O-CH, + HO-Si — Si-O-Si + CH-OH

Ml 1 eesndlunefiensiieadundinaleumaiielsa-iaa

. LBYUBE vndu CH,0,8i (TEOS ) Ca(NO,),*4H,0
196170879 ¥
(3131 s (lzy )
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G-3 50 250 0.06 0.06
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Fanaznam ANALNEYU a0 si0, S WEREaATALS
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13870t pmeasdtsznoy ﬁnﬁéwﬁzy (B9¢1) PDF database
C-1 - Wollastonite-2M (CaSiO,) Monoclinic [23.160 26.303 26.848 28.871 ay 29.992 27-88
- Wollastonite-2M (CaSiO,) Monoclinic [23.160 26.303 26.848 28.871 uay 29.992 27-88
G-1 - Calcium silicate (Ca,SiO,) Triclinic 29,160 20655 32.066 32.328 32485 32.705 34.210 Way 34.291 17-445
- Calcium silicate (Ca,(S1,0,))  Triclinic 29.101 29.194 29.791 30.088 30.742 uay 41.833 70-1916
- Wollastonite-2M (CaSiO,) Monoclinic 23.160 25.303 26.848 28.871 uay 29.992 27-88
- Calcium silicate (Ca,SiO,) Triclinic ~ [32.156 32.792 32990 34.488 uay 41.200 17-445
o - Calcium silicate {Ca,(S1,0)))  Triclinic 29.101 29.194 29.791 30.088 30.742 uay 41.833 70-1916
- Calcite (CaCO,) 29.476 83-578
- Calcium stlicate (CaSI10,) 20.655 32.173 41.207 wey 45.765 34-568
- Calcium silicate (Ca,Si0,) Triclinic 32.166 32792 32.990 34.488 uay 41.200 17-445
o - Calcium silicate {Ca (51,09}  Triclinic 29.101 29.194 29.791 30.088 30.742 uav 41.833 70-1916
- Calcite (CaCO,) 29.476 83-678

TS 6 ¢ pH Ta9Esazay SBF Mundsmsutuasifosndiine

L an pH 9a9asaray SBF wiaud
Faehg - - - - —
0 T 190 5 Tu 10 T 20 Tu 25 T
c-1 7.25 7.56 7.82 - 8.37 -
G-1 7.25 756 7.85 8.53 8.39 8.56
G-2 7.25 7.57 7.98 8.61 843 8.54
G-3 7.25 7.77 8.19 8.84 8.78 873
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(a) C-1 nawug SBF {b) C-1 vidaut SBF

(c) G-1 Nawug SBF (d) G-1 vt SBF

(e) G-2 Nawg SBF (f) G-2 wasud SBF

(g) G-3 nawuug SBF (h) G-3 nae SBF

51 3 lasssdaganmenessnsshathananuasiamsug luansazany SBF (a-b) C-1 (c-d) G-1 (e-f) G-2 uaw (g-h) G-3
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