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The thermal conductivity of silica aerogel is extremely 
low because heat transfer occurs mainly through its pores 
[11,16]. Fig. 5 shows the thermal conductivities of the agar and 
silica aerogel nanocomposite films as a function of the silica 
aerogel content. The thermal conductivity of the agar film was 
0.36 W·m–1·K–1 and it gradually decreased with an increase in 
the silica aerogel content. This result is somewhat reasonable 
since the thermal conductivity of silica aerogel is much lower 
than that of agar. 

Fig. 5. Thermal conductivity of the agar and agar/silica aerogel nano-
composite films

Interestingly, the thermal conductivity of the agar/sili-
ca aerogel nanocomposite film decreased further (as low as 
0.10 W·m–1 ·K–1, which is one third of the thermal conductivity 
of the agar film) when large silica aerogel particles were incor-
porated into the agar matrix. Only the silica aerogel pores that 
were not filled with agar contributed to the thermal conductivity 
reduction. With an increase in the size of the silica aerogel parti-
cles, the volume of the pores that did not contain agar increased.

Fig. 4. TEM images and EDS elemental analysis result of the agar/5wt% silica aerogel nanocomposite film

Fig. 6. Transmittance of the agar and agar/silica aerogel nanocomposite 
films. The films with 0, 3, and 5 wt.% silica had a thickness of 0.17, 
0.20, and 0.23 mm, respectively




