— 85 e

ORIGINALS (3)

EEL Y DOERCET BHE

£ AR K BB iU

*tdodpRitlant TS iR 1-1
ORERITREAY T BETEANESESE 1

(198441 A 318 w)

A Study on the Formation of Fumed Silica
Yoshio MITANI* and Kazuo TSUTSUMI**

* Tokuyama Soda Ce., Ltd, 1-1, Mikage-cho, Tokuyama-city 745
“* Toyohashi University of Technology, Tempaku-cho, Toyohashi-city 440

(Received January 31, 1084)

A study has been made on properties of fumed silica prepared from silicon tetrachloride in
hydrogen combustion flames ranging from 1000 to 2200°C, while flame temperature in this study is
determined by adiabatic calculation based on eguilibrinm conditions.

A marked change in properties occurred at temperatures around 1500-1700°C as evidenced by
surface area, apparent refractive index, number of hydroxyl groups, and size of the primary particles.

The particular temperature of 1600-1700°C is considered to correspond to the melting point of
silicon dioxide materials, At flame temperatures lower than 1500-1700°C numerous various size
pores existed in the silica produced, then these silica particles were assumed to have grown in a
non-melted phase. On the other hand, at higher temperature few pores existed and silica particles
were assumed to have been grown in a melted phase.
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Fig. 1 Schematic representation of flames,
(AY + SiCly/Ha/Os/dilution gases-flames,
(B} : Hz/Op/dilution gases-flames.
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ig. 2 Adiabatic flame temperature vs. specific
surface area measured by nitrogen adsorption.
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Fig. 4 Adiabatic flame temperature vs. apparent
refractive index.
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porosity based on apparent refractive index.
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Fig. 7 Adiabatic lame temperature vs. number
of hydroxyl groups per surface area based on
nitrogen adsorption.
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Fig, 8 Isotherm of water adsorption at 20°C.
(a) and (b) represent silicas prepared under
adiabatic flame temperature conditions of
1270°C and 1880°C, respectively.
Seer of each silica is 287 m®+g~! and 221 m®-g~4,
respectively,
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