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Preparation of Silica Aerogels via Ambient Pressure Drying

Wu Guoyou' Cheng Xuan' ***  Yu Yuxi' >  Zhang Ying' *
(1. Department of Materials Science and Engineering College of Materials Xiamen University
Xiamen 361005 China; 2. Fujian Key Laboratory of Advanced Materials Xiamen University
Xiamen 361005 China)

Abstract Silica aerogels are the lightest materials with a typical interconnected nanostructure. They have
received much attention due to their extraordinary properties and their potential applications in many fields.
Conventionally silica aerogels have been made by supercritical drying process which is complicated expensive and
unsafe to a certain extent. In order to promote the production of silica aerogels on a large scale and for commercial
applications it is urgently necessary to probe the preparing technique of silica aerogels via ambient pressure drying
at a reasonable cost. In recent years significant developments in the ambient pressure drying technique have been
achieved. This article gives an overview of the recent research progresses in preparation methods of silica aerogels
via ambient pressure drying technique and the most updated information in preparation of silica aerogel composite
materials. Silica aerogel composite materials reinforced by fiber and polymer improve the mechanical properties and
further widen the application areas of silica aerogels.
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3.1

3.2 Silica aerogel composites

Silica aerogel composites
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Table 1 Drying medium parameters in supercritical state
drying boiling point critical paprameter
- medium c) T (C) P (MPa) p(g'm_3)
H,0 100. 0 374.1 22.05 0.322
C,H;0H 78.3 243.0 6.38 0.276
° CH,OH 64. 6 239.4 8.10 0.272
isopropanol 82.2 235.1 4.76 0.273
n-propanol 97.2 263.5 5.17 0.275
CeHg 80. 1 288.9 4.89 0.302
CO, 78.5 31.2 7.38 0. 468
Young-L.aplace N, 33.4 135.2 11. 48 0.236
N,O -88.5 36.5 7.27 0.454
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Fig. 2 Flowchart of the preparation of silica aerogel using

surface modification via ambient pressure drying
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Table 2 The molecular formula of surface modification agents

surface modifier logogram  molecular formula
methyltrimethoxysilane MTMS (CH;)Si(OCH;) 4
methyltriethoxysilane MTES (CH;)Si(OCH,CH;),
ethyltriethoxysilane ETES (CH,CH;)Si(OCH,CH;) 4
trimethylchlorosilane TMCS (CH;),SiCl
phenyltriethoxysilane PTES (C4H;)Si(OCH,CH;),
dimethylchlorosilane DMCS (CH;),SiHCI
trimethylethoxysilane TMES (CH;);Si(0OCH, CH,)
trimethylbromosilane TMBS (CH;),SiBr
trimethylmethoxysilane TMMS (CH;);Si(0CH;)
tetramethylsilane TMS (CH;),Si
dimethyldimethoxysilane DMDMS  (CH;),Si(OCH;),
dimethyldiethoxysilane DMDEOS (CH;),Si(OCH,CH;),
hexamethyldisiloxane HMDSO  (CH;),SiOSi(CH;),
bis(trimethylsilyl) acetamide BTSA (CH;),Si ,CH,CNO
hexamethyldisilazane HMDZ (CH,Si),NH
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Fig. 3 Schematic representation of one step solvent
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