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Abstract: The silica aerogels with benzene-bridged were designed to have uniform network structure, ordered pore
structure, improved mechanical properties and excellent textural properties. Adding organic to enhance the mechanical
properties of silica aerogels is a common method, but textural properties of aerogels with organic are reduced due to the
organic-inorganic phase separation. In this paper, we use a simple and low-cost method to increase mechanical properties
while maintaining textural properties of SiO, aerogels. Two types of benzene-bridged precursors were prepared to study
the effect of the number of hydroxyl band on the textural and mechanical properties. The porous silica aerogel was
prepared by a simple, cost effective and pollution-free sol-gel method. This method does not require additional silylating
reagents. The benzene-bridged silica aerogel samples prepared had excellent textural properties, high specific surface area
(1,326 m?/g), porous structure and hydrophobicity (>140°). The mechanical strength of 2T4 is more than 5 times that of
pure silica aerogel.
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Fig. 1. Flow chart for preparation of the benzene-bridged aerogels.

Table 1. The samples name and corresponding composition and molar ratio

Sample name 2T1 2T2 2T3

2T4 3T1 312 3T3 3T4

Composition

molar ratio of hydroquinone and TEOS 1:2(P1)

molar ratio of 1,3,5-trihydroxybenzene and TEOS 1:3(P2)

The molar ratio of

PL(E2): TEOS 02 0.4 0.6

0.8 0.2 0.4 0.6 0.8

ulo] A2 AR} @ 9 7)1 85 A 4278 A45 (2020)
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Table 2. The structural parameters of the benzene-bridged silica aerogels

Sample 1D 2T1 2T2 2T3 2T4 3T1 312 3T3 3T4

Contact angle (°) 144 146 142 145 145 147 144 145

Surface area (m%g) 996 1054 1108 1281 989 995 1061 1326

Pore Volume (cm®/g) 3.469 4.634 3.819 4.567 4.001 4.447 4.063 4.016

Pore Size (nm) 13.93 17.59 13.79 15.79 16.17 17.87 15.32 12.12
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