AEROGELS AND THEIR MODIFICATIONS
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The modification of silica aerogel can be achieved by ammonia treatment at the range of temperatures from 700°C to 1300°C.  During this process ammonia reacts with silica aerogels to form Si(N bonds. We have found that the ammonolysis of porous silica gels is an effective way to introduce a large amount of nitrogen in silica network. A different kind of aerogels which have different porosity were nitrided. The best results were obtained for aerogels of the surface area smaller than 600 m2/g. It can be estimated that 90% of the pore volume is in pores with diameters between 10 and 120 nm. The amount of nitrogen that was incorporated in the silica aerogel depends on the final temperature of ammonolysis and on the time of heat treatment. The  maximum amount of nitrogen which we introduced into an aerogel after 36 hours heating in ammonia at 1300°C was 33.1 wt%. The specific surface area of nitrided aerogels remains high and decreases with the temperature of ammonolysis and with nitrogen content. Nitrided aerogels can be converted into dense homogeneous oxynitride glasses containing 8.4 wt%(13.0 wt% of nitrogen by heat treatment at 1600°C in vacuum or in nitrogen atmosphere. FTIR spectra reveal that Si(N bonds exist in nitrided aerogels as well as in oxynitride  glasses.


