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	Title: Transparent Cellulose Aerogels from Concentrated Salt Solutions
	Authors: Baldur Schroeter, Sven Holst, Pavel Gurikov, Irina Smirnova
	Presenter: Baldur Schroeter
	Abstract: Mesoporous aerogels are promising materials for numerous applications, e.g. in the fields of adsorption, pharma and food industry and as lightweight thermal insulating materials. Combination of typical aerogel features with optical transparency is up to now mainly governed by silica aerogels and opens up additional fields, e.g. as transparent insulators in advanced glazing units. Even though silica aerogels show high potential as transparent insulators due to their high transmittance in the visible region, brittleness and fragility caused by their nanocolloidal structure limits their commercial applicability. In contrast, biopolymer aerogels microstructure shows in most cases a fibrillar morphology with a biopolymer network consisting of flexible, three-dimensionally entangled fibers, which results in a foam like morphology and better mechanical properties. However, randomly connected fibrous structures result generally in opaque products, since according microstructures do not match the requirements which are necessary to avoid light scattering. The latter is caused by interaction of light with the aerogel structure, in particular by interaction of light with spatial inhomogeneities of the refractive index n, which occur due to the porous nature of the material: e.g. air filled pores (n ≈1) have a different refractive index as compared to biopolymer-fibres. Consequently, mesopore diameter has a significant influence on light scattering in porous materials. In light of the aspects given above, the following criteria for biopolymer aerogels to achieve high transparency can be formulated: 1) Small mesopores with uniform size distribution 2) Homogeneous pore networks containing no defects or larger structures.
In order to obtain cellulose aerogels with desired properties, a novel approach based on Ca2+-induced crosslinking of aqueous cellulose-ZnCl2 is presented, which allows precise control of the mesopore size distribution in a wide range via variation of process parameters Ca2+-/cellulose concentrations and gelation temperature. Resulting aerogels show high optical transmittances up to 80% (800 nm) and specific surface areas up to 595 m2 g-1. 
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