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ABSTRACT

Monolithic silica gel and glass were prepared from TMOS solution with high concentration of HCl. Appearance
of the dried gels and gelation time varied with content of HC] and Ha(} were observed in the TMOS-CH,OH-
HCI-H:O system. The conversion from gel to glass during heat trealment slage was mvestigated usng TG-
DTA, XRD, IR and SEM and characteristics of the gel were examined by measuring bulk density, linear shrin-
kage and Vicker’s hardness. A transparent silica glass was prepared from the gel after heat treatment al 1050%.
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Table 1. Compositions of the Starting Solutions
(molar ratio)

T™MOS CH;OH H:0 HCI
1 1 2 0.2~0.8
1 1 4 0.2~0.8
1 1 10 0.2~0.3
1 1 16 D2~08
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Table 2. Gelation Time and Appearance of the Dry
Gels Prepared from TMOS:CH,O0H:HCL:H,0
=11y x=02, 04, 06 and 08, y=2, 4,

10 and 16). (molar ratio, unit:hour)
o0z 04 0.6 0.8
¥
05 02 0.05
2 F C C *
B 0.5 0.1
4 C c M * J
12 45 1
10 M M M *
5
40 15
16 o c : *

*Nol obtained
F; Fragment, C; Crack, M; Monolith

MVK-E, &2 100~500g, s-5217} 155ec) 2 A58
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Fig. 1. TG-DTA curve of M-6 Gel.
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Fig. 2. Heat treatment schedule for M6 gel o glass.
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Fig. 3. Photograph ol M 6 gel and glass
{a) Dned gel at 150T
(h) Heal trealed at 900
(c) Heal trealed at 1030T
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Fig. 4. X-ray diffraction patterns of M-6 gel heated at
different lemperatures.
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Fig. 5. IR spectra of M-6 gel heated at different tem-
peratures.

Table 3. Assignment of Characteristic IR Absorplion

Bands
v (em™" Assignment References
3420 0-H stretching 12
1630 H-O-H deformation 11, 12
1080 | Si-0-S1 symmetric stretching 4

NS

960 | S-OH stretching
800 | Si-0-Si symmetric siretching
460 1 5i-0-8i bending
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Fig. 6. SEM micrographs of the M-6 gel and glass.

(a) Dried gel at 1507

(b} Heat treated at 700C
(c) Heat treated at 900C
{d) Heat treated at 1050
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Fig. 7. Change in bulk density, Vicker’s hardness and
linear shrinkage of M-6 gel heated at different
temperatures.
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