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Effect of Temperature on Consolidation of Silica Soot Prepared by Flame Hydrolysis Deposition
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Abstract Thick transparent SiO; film was obtained by consolidation of 0.1m soot prepared by Flame Hydrolysis Depo-
sition at 1325°C for 2hours. Consolidation process composed of three steps, including dehydration, rearrangement and
consolidation. Shrinkage rate after consolidation process was about 96% of initial soot and the critical temperature for
consolidation was 1250°C. Thermal analysis of consolidation was carried out using TGA and DTA. TGA curves showed
two weight-loss. One was 9wt% at 110T due to evaporation of H.O and the other was 2wt% after 1250 resulting
from evaporation of phosphorus. DTA curves had three endothermic peaks, at 500C, 570°C and 1258°C. Two peaks at
500°C and 570°C were due to the melting of B.O; and P,Os, respectively. Peak at 1258°C was pseudo peak, attributed to
the increase of thermal conductivity resulting from disappearing pores among the silica soot.
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Fig. 1. SEM micrographs of surface and cross- section morphology.
(a), (b) : SiOz‘PzOS—BzoJ silica soot, (C), (d) . Si0-P.0s— BzOs silica glass

Fig. 2. SEM micrographs of surface morphology versus consolidation time and temperature.
(a) 1325, 1hr (b) 13257, 2hrs (¢) 1300°C, thr (d) 13007, 4hrs
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Fig. 3. SEM micrographs of surface morphology at different temperatures.
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Fig. 4. Plots of viscosity versus temperature.
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Table 1. Viscosity of doped silica soot versus temperature.

Temp.(T) Viscosity(Poises) L :Femp.( T )_»
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Fig. 5. SEM micrographs of thickness at different temperature.
(a) 550T (b) 850C (c) 950°C (d) 1050°C (e) 1150 (f) 1250°C
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Table 2. Thickness shrinkage versus temperature.

Temp(T) Thickness(/m) Shrinkage(%) Temp( (J) Thickness(/m) Shrinkage(%)

As-deposited 355 - 1 ws0 | 110 69.01

550 355 0 1150 47 86.76
850 350 141 1250 27 92.39
950 280 21.13 - 1300 14 96.06
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Fig. 6. Plot of thickness versus temperatue.
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