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Abstract—In order to evaluate the effects of sol-gel transition parameters of TEOS(tetra-ethyl-ortho-silicate)
on properties of Si0,, we studied whole process from sol-gel transition of TEOS by hydrolysis reaction to
a sintering step to form SiO,. Initial hydrolysis parameters of TEOS had an influence on gel shape and
transition properties as well as on the bulk density and surface area of the final sintered products of SiO..
In acid catalyst system, with increasing hydrolysis reaction temperature, fiber drawing zone of sol-gel had
become smaller. In closed system no fiber was obtained. Incease in H;O concentration enhanced the initial
hydrolysis reaction of TEOS. The hydrolysis reaction was faster in base catalyst system than in acid catalyst
system. In acid catalyst, increasing the water concentration resulted in formation of a big primary particles
in bulk SiO; gel. On the other hand, in base catalyst system increasing the water concentration didn't form

a bulk gel, which is due to the formation of segregated fine powders before the bulk gel transition.
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Fig. 1. Viscosity changes with gelation temperature
(TEOS:EtOH : H,0 : HCI=1:3:2:0.2, gelation
temperature=a : 40°C, @ :60°C, m:80°C).

Fig. 2. Photograph of SiO, fibers(TEOS : EtOH : H;0 :
HCI=1:3:2:02).
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Fig. 3. Changes of viscosity vs. shear rate at reduced time
in open system[reduced time(=time/gelation
time) =v : 0.047, & : 0.605, m:0.763, ® : 0.868, a :
0923, TEOS : EtOH : H,0: HC1=1:3:2:0.2].
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Fig. 4. Changes of viscosity vs. shear rate at reduced time
in close system[reduced time(=time/gelation
time) =v : 0.050, & : 0.625, ®:0.731, m: 0.845, a :
097, TEOS : EtOH : H;0 : HC1=1:3:2:0.21.
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Fig. 5. Changes of viscosity vs. shear rate at reduced time
in open system{reduced time(=time/gelation
time)=v:0.078, ®:0.645 m:0.701, a:0.889,
TEOS : EtOH : H,O : NH,OH=1:3:2:02].
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Fig. 6. Effect of water on EtOH concentration of TEOS
hydrolysis reaction(TEOS : EtOH : H,O : HCI=1:
3:1r:02, a:r=1, m:r=3, ®:r=5).
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Fig. 7. Effect of temperature on EtOH concentration of
TEOS hydrolysis reaction(TEOS : EtOH : HyO :
HCI=1:3:2:0.2, m:20°C, ®:40°C, 4:60C, a:
80°C).
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Fig. 8. Effect of kind of catalyst on EtOH concentration
of TEOS hydrolysis reaction(TEOS : EtOH : H;0 :
Catalyst=1:3:2:0.2, m: HCl, @ :NH,OH).
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Fig. 10. Shape of gel according to the initial composition
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Fig. 9. SEM image of SiO; from TEOS with acid catalyst
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Fig. 12. Shape of gel according to the initial composition
of TEOS-H;O-NH,OH(O : transparent gel, s:
slightly cracked gel, ®: heavily cracked gel, @:
powder).
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Fig. 13. Bulk densities of SiO, gel with water concentra-
tion(TEOS : EtOH : H,0 : HCI=1:2:r:0.1).
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Fig. 14. Surface area of SiO; gel with water concentration

(TEOS:EtOH : H,O0:HCl=1:2:r:0.1).
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Fig. 16. Surface area of SiO, gel with water concentration

(TEOS : EtOH : H,O: NH,OH=1:2:r:0.1).
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