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A Study on Physical Characteristics of Silica Aerogel/Polymer Composite Materials
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Abstract - Thermal insulation material was prepared by cross-linking chemical reaction of silica aerogel and epoxy
resin, which has a high porous and vacant properties. The structural, mechanical, and thermal properties were analyzed
in order to verify its application for industrial and electrical applications. The thermal conductivities were changed from
115 mW/mK to 75 mW/mK by reducing the contents of nano—porous silica areogel powders. The compressive loading is
also decreased by increasing the contents of silica aerogels by 20 wt% in aerogel/epoxy composites. It is concluded that
the formulated composite materials can be applied to building materials, electronics parts, and heavy industries.

Key Words : Nano-structured, Silica aerogel, Thermal cocnductivity, Porosity, Epoxy
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Table 1 Thermal conductivities for various materials[11]

Insulation materials Thermal conductivity,
k (mW/mK)
aerogel 15 ~ 20
polyurethane 23 ~ 30
mineral wool 35 ~ 45
fiber glass 43 ~ 48
pearlite 55 ~ 60
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Fig. 1 Thermal insulation materials prepared by thermal
curing of epoxy resin polymer.
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(b) Surface morphology of aerogel (200K X)
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Fig. 2 Microstructural SEM images of silica aerogel (100K
X, 200K X)
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Fig. 3 Particle size distributions of silica aerogels(average
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(b) Aerogel-dispersed epoxy resin (5000X)
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Fig. 4 SEM images of aerogel-dispersed epoxy/aerogel
cured materials
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