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Preparation of Ultrafine Silica Particle by Pyrolysis in the Gas Phase
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2 o §71F48FE Tetracthylorthosilicate(TEOS)E ZHARE 1RLRHEL o 83ho] 20|18 A7Rne Azsd oo
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USRS EG AFAL) BLEFE AR YAV BobAE 2 G+ YT WSEFES ZHUEE A2} 275
o, EY Mg ALt FheE G2/  Wabt 988 ¢ & ATk P ATEANA AzE 20g Agtu
AT A2/ E 30~58 nmel .

Abstract : Ultrafine silicon dioxide(SiO2) powder was prepared from tetraethylorthosilicate(TEOS) by the gas-phase reaction. The effects
of reaction temperature, flow rate of gas, TEQS concentration, and preheating temperature of reactants on the particle size were investi~
gated. As the reaction temperature increased, average particle size of the silicone dioxide powder became smaller. Smaller particles were
also obtained with decreasing the residence time of reactants in the reaction zone. Larger particles having narrow size distribution were
produced with the high concentrations of the reactants. The effect of the preheating temperature was not considerable on the average
particle size. The range of average particle size was from 30 nm to 58 nm depending on experimental conditions.
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Table 1. Physical Properties of Tetraethylorthosilicate

Formular : (C:Hs;0)sSi

Chemical family : Organic Ester
Molecular weight : 208.33

Viscosity : 0.72 cps

Boiling point : 169C

Density : 0.936 gm/ml

Latent heat of vaporazation : 54.9 cal/g
Vapor pressure © In p = 193 - 5555/T
Flash point : 52
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Control unit
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Gas purification . .
& Particle generation

Ar 0, Aerosol precusor

Fig. 1. Schematic diagram of experimental apparatus.

1. Gas purifier 6. Load cell 11. amplifier

2. Pressure indicator 7. Thermocouple  12. A.D, D/A converter
3. Flowmeter 8. Tube furnace 13. Computer

4. TEOS feed pump 9. Powder collector 14. SCR

5. Reactor 10. Gas absorber
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Fig. 2. Effect of reaction temperature on the particle size
(Preheating temp. : 500°C, TEOS conc. : 1.96E-5 mol//,
Gas flow rate : 4 [/min).
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Fig. 3. Log—probability plots of powders with different reaction

temperature.
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Fig. 4. Effect of reaction temperature on the specific surface
area of silica powder(Preheating temp. : 500°C, TEOS
conc. © 1.96E-5 mol/l, Gas flow rate : 4 //min).
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Fig. 5. Transmission electron microscopic images of SiO»
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