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Preparation of Hydrophobic SiO, Aerogels at Ambient Pressure
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Abstract The alcogel prepared by sol-gel process of polydiethoxysiloxane PDEOS according to the mass ratio of C;HsOH :
PDEOS: HF:H,0=20:10:3:0.5 was modified by methyltriethoxysilane MTES and washed with alcohol and n-hexane. The obtained
gel was then dried under ambient pressure to prepare hydrophobic Si0, aerogel. It is shown that hydrophobic SiO, aerogels can be
obtained when the mass ratio of MTES/ PDEOS is higher than 1.2. The contact angle between hydrophobic SiO, aerogels and water is
larger than 110° the densities and specific surface areas of hydrophobic SiO, aerogels are in the range of 125 ~ 160kg/m’ and 560 ~
900m*/g respectively.
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2.1.1
PDEOS PDEOS
:HF:H20=10:3:0.5
1
Tab.1 Relation between alcohol and gelation time
C,HsOH:PDEOS mass ratio 1.1 2.0 4.1 4.9
Gelation time min 8.1 12.5 17.6 20.7
1
2.1.2
PDEOS —
C,HsOH:PDEOS: HF =20:10:3 2



Si0, 13

2
Tab.2 Effect of water concentration on gelation time
PDEOS: H,O mass ratio 0.1 0.15 0.3 0.5 0.7
Gelation time min 2.2 3.4 18.3 31.1 67
2.1.3
40wt % PDEOS: C,H;OH : H,0 = 10:20
:0.5 3
3
Tab.3  Effect of catalyst concentration on gelation time
HF:PDEOS mass ratio 0.061 0.075 0.100 0.250 0.300
Gelation time min 42 28 17 11 6
3 PDEOS
— C,HsOH:PDEOS:HF:H,0=20:10:3:0.5
2.2
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Fig.1 FTIR spectrum of modified silica aerogels Fig.2 Water of hydrophobic silica aerogel surface
1 2975cm™" 1392em™" 850cm ™!
1088cm ™" 461cm ™! Si-0-Si
960cm ™" Si-OH
MTES
2 KD -4 0 130°
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Tab.4 Effect of MTES concentration on properties of aerogels
MTES/PDEOS .
ke/ g 2 /g

KD-1 MTES 0.25 — 411 —

KD -2 MTES 0.85 68 204 395

KD-3 MTES 1.25 118 138 560

KD -4 MTES 2.23 130 125 890

KD* — — — — 121 943

x
3 Si0o, SEM 4 Si0, SEM
Fig.3 SEM photograph of SiO, aerogel at ambient drying Fig.4 SEM photograph of Si0, aerogel at supercritical drying
PDEOS —
Sio, Sio,

— C,HsOH: PDEOS: HF: H,0 =20:10:3:0.5 MTES/PDEOS

=1.25 60%C 48h 60°C 48h

Sio,
Si0, 110° 125 ~ 160kg/m* 560 ~ 900m*/g
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