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Advanced Thermal Insulator Using Inorganic-Organic Hybrid Porous Materials
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With the growth of superconducting technology and the spread of liquefied natural gas and hydrogen in recent years, the use
of cryogenic liquid is increasing rapidly. Generally, vacuum multi-layer insulation materials called “super-insulation” are applied
for keeping ultra-low temperatures in these fields and further insulation performance is urgently required. We focused on nano-
porous materials which are suitable for insulation layers of super-insulation and developed inorganic-organic hybrid porous
materials which realize ultra-low thermal conductivity and flexibility. The developed super-insulation using these hybrid porous
materials for insulation layers shows the superior heat-insulating property under a vacuum condition on a liquid nitrogen tank.
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Figure 2 Components of our super-insulation
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Figure 4 Appearance of coating and powder
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Figure 3 Heat insulating properties under a vacuum
condition on a liquid nitrogen tank
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