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ABSTRACT. The structural variation process of amorphous SiO, gel upen heat-treatment condi-
tions of 80, 250, 450 and 1000°C has been studied by using the radial distribution functions (RDF )
estimated from the X-ray diffraction intensities. The expected gel structure was determined by compar-
ing the RDF, with those for the other six standard samples selected appropriately. The structure of
specimens prepared by sol-gel method is well consistent with that of fused SiO; ( g-cristobalite with

cubic symmetry) except a slight difference in 0-0 band distance.
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Fig. 1. The flow chart to obtain RDFobs.
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Table 1. Composition of dried gels : .
Under acidic condition j !\ /\ A /\
LN Pay f'\ Vot
Temp (°C} ) Density \)V W \/\/ w7
(HCD Si: 0: C: B o omd
80 16.6 : 47.5 : 2.4 : 33.5 1.42 ,
250 17.7 : 48.0 : 3.0 ;: 31.3 147 ¢
450 25.1 : 57.9 : 0.6 : 16.4 151 i A /\ ’ A /\
1000 333:667:0¢ : 0 2.18 NN A NP
\// W \j W
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Fig. 2. IR spectrum of dried gel heated up to {1) 80°C
(2} 250°C (3) 450°C and (4} 1000°C.
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Fig. 3. Experimental amplitude functions, Si(S)
expl-aS?) of Si0, gel samples at (a} 80°C, (b} 250 °C, (¢}
450°C, {d} 1000°C,
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Fig. 4. Observed radial distribution function of SiQ, gel
samples at {a} 80 °C, (b) 250°C, (c) 450°C, (d) 1000°C.
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Fig. 5. The comparison RDF of V-Si0; with that of
gels heat treated up to {a) 80°C and (b} 1000 °C.
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Fig. 6. The flow chart to obtain RDFcalc.

Lattice constant

Crystal System 2 b c @emd) Ref.
Quartz b hexagonal 5.00 5.46 2.19 9

a hexagonal 491 540 2.65 9
Tridymite b hexagonal 5.05 8.24 2.20 9
Silicic acid orthorombic 7.47 11.94 491 2.10 10
Cristob b cubic 7.13 10
alite a pseudo cubic 4.97 6.92 2.34 10
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Fig. 7. Calculated radial distribution function of {a)
B-quartz, (b) e-quartz, () 2-tridymite, (d) silicic acid. (e}
P-cristobalite and, (f) a—cristobalite.
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