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Abstract: At the ratio [H,0]/[TEOS]=1.7, the silica sol was synthesized by partial hydrolysis in the presence of acid
catalyst. After stabilizing the silica sol by trimethylsilylation, the molecular weight and viscosity of the sol obtained at
various reaction times were examined to determine a best spinnability of the sol. Gel fibers were prepared from the sol
solution after removing solvent in the solution, and the gel fibers were heated at 1,000°C. The prepared silica fibers were in
the shape of circular cross-section and their tensile strength and SiO, purity were 83 +20kg/mm’> and about 99.997%,

respectively.
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Table 1. Compositions of the Starting Solution for
TEOS Sol

TEOS | H,O | HCl | EtOH | Temp. | Time
(M) | (M) | (M) | (mD) | (C) | (hr)
T-1 0.3 0.51 | 0.003 20 80 1
T-2 0.3 0.51 | 0.003 20 80
T-3 0.3 0.51 | 0.003 20 80
T-4 0.3 0.51 | 0.003 20 80
T-5 0.3 0.51 | 0.003 20 80
T-6 0.3 0.51 | 0.003| 20 80
T-7 0.3 0.51 | 0.003 20 80

No.
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A Dropping funnel E : Reflux condenser
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C . Motor G . Heater

D : Stirrer

Fig. 1. Apparatus for synthesis of Si0O, sol.
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Fig. 2. Preparation of SiO, sol by sol-gel process.
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Fig. 3. Preparation of TMS soluble alkoxide poly-
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Fig. 4. Heat treatment schedule for SiO, gel fiber to
glass fiber.
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Table 2. Impurities in the Glass Fiber

Metal element Unit(ppm)
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Fig. 11. IR spectra of heat-treated gel fibers at var-

ious temperatures.
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