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Abstract

In this paper, a series of different mass ratio thermal insulation boards based on
fumed silica powder and two kinds of glass fibers was prepared. The boards were
modified with y-Aminopropyl triethoxysilane (KH-550) and y-Methacryloxypropyl
trimethoxysilane (KH-570), respectively.

The effects of preparing technology on specimen molding were studied. The
optimal preparation parameters were determined to be: the amount of water was 100 g,
the heat treatment temperature was 120°C and the heat treatment time was 5 h.

The influence factors of the fracture strength of thermal insulation board were
investigated. As a result, the fracture strength of thermal insulation board may be
determined by both the content of fibers and the compressive stress applied to make
the board. It has been observed that the composites with the highest strength were
fabricated when the mass ratio of fumed silica and glass fiber is 5:1.

The results showed the thermal conductivity at room temperature decreases
gradually with the increase of amount of fumed silica. The sample exhibited thermal
conductivity of 0.03 W/mK at room temperature when the mass ratio of fumed silica
and glass fiber-2(6 um) is 5:1.

It was found that better hydrophobic effect was achieved when the surfaces of
board were modified with larger concentration of surface modifying agent, longer
modified time, and higher modified treatment temperature. The contact angle of the
board surface was 150.1° when the surface modification was carried out by using the
concentration of 5wt% KH-570 and the modifying time of 3h at 80°C. The optimal
preparation parameters were determined to be: the concentration of KH-570 solution
was 5 wt%, the pH value of KH-570 solution was 4, the heat treatment time was 3h

and the heat treatment temperature was 80°C.

Key Words: fumed silica; thermal conductivity; hydrophobic modification.
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