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	Title: Multi-layered laminated aerogel blankets for military and civilian applications
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	Abstract: Silica aerogel is the best thermal insulation material to date. However, the potential applications of this lightweight material have so far been hindered by its inherent fragibility and brittleness arising from its ultra-porous nature. Silica aerogel in its most widely applied form is found in fiber-reinforced aerogel blanket, but likely to generate dust when handled. Although silica aerogel particles have been proven to be non-toxic to human body, dust formation remains the major barrier to widespread applications of silica aerogel blankets. In this study a flexible dust-free silica aerogel blanket could be produced by wrapping thin aerogel sheet with a multi-layer laminate material. By making suitable selection of laminating materials it was possible, depending on needs, to control physicochemical properties of the resulting aerogel blanket product. The product may be highly flexible, readily formable, nonflammable, and even waterproof/breathable. The thermal conductivities of waterproof/breathable resin/fiber laminated aerogel blankets were less than 20 mW/m-K. Here various types of multi-layered laminated aerogel blankets and their military and civilian applications such as boot insoles, outdoor jackets, sleeping mats, and multi-purpose ponchos will be introduced. 
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