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Abstract: Water glass is much cheaper than silicon alkoxide, so it has advantage for commercialization. A condensation
by acid catalyst makes considerable effect about the properties of water glass based silica aerogel among many factors
in silica aerogel process. The pore structural properties of water glass based silica aerogel such as specific surface area
and pore size distribution have been investigated through the changes in the amount and the kinds of acid catalyst. It
has been confirmed that water glass based silica aerogel is affected by various conditions of catalyst in the condensation

reaction such as the kind, concentration, and the amount of mole of acid catalyst on the properties of final products.

Especially, it is checked that the effect of mole of acid is more prominent than that of concentration. In the case for
conventional method with introducing 4M HCI in condensation step, the silica aerogel could be synthesized which has
394 m?%/g of specific surface area, 2.20 cc/g of pore volume, 22.3 nm of average pore size, and 92.53% of porosity. On
the other hand, when 4M sulfuric acid was used with 73 mmol at the condensation step of water glass based silica aerogel,
the pore structural characteristics of water based silica aerogel showed better properties than the case of using HCI, for
example, specific surface area was measured as 516 m*/g, and pore volume, average pore diameter, and porosity were

obtained as 3.10 cc/g, 24.1 nm, and 96.1%, respectively.

Keywords: water glass, silica aerogel, ambient pressure drying, HCI, H,SO,
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(d) 3M H,SO, 85 mmol

(c) 4M H,SO, 73 mmol

(b) 4M H,SO, 85 mmol

Relative transmittance (%)

C-
P [ e
(a) 4M HCI 85 mmcﬁ Si-C /SI-C

$i-0-Si_\

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'1 )

Fig. 1. FT-IR spectra of water glass based silica aerogels: (a) 4M
HCI 85 mmol, (b) 4M H,SO, 85 mmol, (c) 4M H,SO,
73 mmol, and (d) 3M H,SO, 85 mmol.
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Table 1. The condensation condition of each sample: (a) 4M HCI
85 mmol, (b) 4M H,SO, 85 mmol, (c) 4M H,SO, 73 mmol,
and (d) 3M H,SO, 85 mmol

Sample (a) (b) (c) (d)

The kind of acid catalyst HCl H,SO, HsSO, H,SO,
Molarity (M) 4 4 4 3
Mole (mmol) 85 85 73 85
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Fig. 2. Pore size distributions of samples prepared by various
condition of acid catalysts: (a) 4M HCI 85 mmol, (b) 4M
H,SO, 85 mmol, (¢) 4M H,SO, 73 mmol, and (d) 3M H,SO,
85 mmol.
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Table 2. Pore-structural properties of different silica aerogels: (a) 4M
HCI 85 mmol, (b) 4M H,SO, 85 mmol, (c) 4M H,SO,
73 mmol, and (d) 3M H,SO, 85 mmol

Sample (@ ® © @
Specific surface area (m?¥/g) 394 350 516 418
Pore volume (cc/g) 220 083 3.10 191
Average Pore diameter (nm) 223 948 241 183
Porosity (%) 92.53 863 96.1 945
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Fig. 4. SEM images of (a) 4M HCI 85 mmol, (b) 4M H,SO,
85 mmol, (¢) 4M H,SO, 73 mmol, and (d) 3M H,SO,
85 mmol.
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