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Abstract

Silica aerogels are nanoporous materials with an open-pore structure Received: 14 Agust 2021
and interesting properties such as low density, high porosity, low thermal Accepted: 1 September 2021
conductivity, high specific surface area, low refractive index and high Page Number: 33-51

optical transmission. These unique properties provide enormous potential
for a variety of applications such as insulators, catalysts, optics,
adsorbents and drug delivery systems. A common method for preparing
silica aerogels is the sol-gel process, followed by supercritical drying/
ambient pressure drying. Better understanding of mutually dependent
processing parameters and their adjustment such as type of precursor,
molar ratio of components, pH of silica solution, aging and washing time,
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solvent exchange process and surface modification can produce good Keywords:

quality aerogels depending on their application. In the present study, a SflFen A

review on the preparation of silica aerogels using sodium silicate, the : N
mechanism of gel formation and the effect of process parameters on the Sodium Silicate,
structure and their properties are presented. Finally, the most important Sol-Gel,

applications of silica aerogel in engineering sciences and recent Ambient Pressure Drying,
developments in this field are mentioned. Properties & Application
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Figure 1. Schematic illustration of the synthetic steps used to synthesis silica aerogels from waterglass [6].
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xSiO; (in the precursor)+ 2NaOH— Na,0.xSiO, + H,O (Y)
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Figure 2. Acidification of a sodium silicate molecule to
produce silicic acid and reaction with another molecule of (a),
silicic acid or (b). sodium silicate [6].
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Figure 6. Schematic of the network structure for silica aerogels: (a): MTMS / sodium silicate with a molar ratio of 5.1,
(b) pure sodium silicate [26].
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1. Ostwald ripening
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Figure 7. Schematic representation of the neck growth mechanism of secondary silica particles (left) and relative aging rate as a
function of time for two mechanisms a: neck growth, b: Ostwald ripening (right) [25,31].
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Figure 8. The variation in contact angle with different silane
agent. TMCS: trimethylchlorosilane, TMMS: trimethylmethoxy
silane, DMDMS: dimethyl dimethoxy silane, MTMS: methyl
trimethoxy silane [44].
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