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Abstract— Utilizing sol-gel processing and supercritical CO, drying, low-price transparent aerogel was synthesized from
waterglass. By adding water the feed waterglass was diluted and subsequently the aqueous waterglass sol liquor was ob-
tained by mixing and adding hydrochloric acid or sulfuric acid as a catalyst and alcohol as a diluent. The wet waterglass
gel was then obtained by gelating the sol liquor in an oven at 313.15K. Purified wet gel was obtained by removing the
residual salts in the open pores of the wet gel by water and by substituting the water in the pores by alcohol. The wet gel
is in general extremely porous and fragile. Thus, to prevent the destruction of the pores, supercritical CO, drying was em-
ployed to obtain dried aerogel. The hydrophilic nature of the dried aerogel was stabilized as hydrophobic by the surface
methoxy with methanol to prevent destruction of the pores of the gel by moisture in the air. The effects of different type
of acids and diluent on the gelation time and on the physical properties of the dried aerogel were quantitatively evaluated
by the measurement of density and such analysis as FTIR, TGA, and UV transmitivity. The lowest density obtained in the
present work was 0.057 g/cm® and accordingly we found that the waterglass aerogel can be a cheap but valuable new ma-
terial for transparent thermal insulation.
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Table 1. Composition of water glass used in this work

Amount contained(wt%) Density
Substance 3
Sio, Na,0 HO  SiO/Na,0 (g/emy)
Sodium 35-38 17-19 52-57 2.06-2.31 1.7
silicate
solution
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Fig. 1. Schematic diagram of drying apparatus.
@ CO, bomb @ Cooler
® Liquid pump @ Check valve
(® Pressure gauge (® Temperature controller
@ View cell Pressure regulator
(® Mass flow-meter

E ol88te olatstRtag WHEsle 7.5 MPa A E9) 2304 A
TR Dok ALY F L2x 35°CE AR AeelA A
3] olABIRAE I3t Aglel o127 3l AZE Fysigle
o, AZ23H A¥] NFEE Fig. 10 A Asgic}

£ Afelxe G AsE 714 whe ol o3 Exiale) oA,
FTUE I EA HHE7IE ol 8t AR & YA RS
sHstolct. Whg7lel] QA wikg} olej2Ao] Ay HEo] Uof
WA SEF shA 3L LRI F shdste] =

£ 22 =% 3o

4. gt ¥ @

FEAUe & AR2oA] 500mle] B2 4847 Sob X|AA
AAs 20, d& B3 AAAR Foll A FHARe] L 95
%] WS Ex SR 307 Bt AFA A} o]y o)

2 93] AASA sk A% A Wl go] MEFHE e

7
6 . Catalyst
3 e H,SO,
! » HCI
o
5 5
[o]
L
T 4
I
- b
C [
.2 3
5
(]
)
0 [ Lt )y i 14

0 5 10 15 20 25 T3 35
Catalyst/water glass molar ratio

Fig. 2. Dependence of gelation time on HCl catalyst and H,SO, cat-
alyst.
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Fig. 3. Dependence of gelation time on EtOH diluent and MeOH di-
luent with 10 ml H,SO, and 10 m! HCI catalyst.
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Fig. 5. FTIR spectra of surface modified aerogel (a) and unmodified
aerogel (b).
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Fig. 6. TGA curves of two different surface modified aerogels: 180 °C
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Fig. 7. UV-VIS transmittance spectra for 0.5cm thick TMOS (a)
and water glass aerogel (b).
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