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	Title: MTMS and VTMS-based aerogel synthesis - phase separation and condensation kinetics
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	Abstract: Structure formation of hydrophobic silica aerogels is a complex process of parallel condensation reactions and proceeding phase separation. Various factors, such as chemical composition, pH value, and gelation temperature affect the final product properties. To examine the influence of chemical composition, in our previous studies, syntheses based on methytrimethoxysilane (MTMS) and vinyltrimethoxysilane (VTMS) were plotted on a ternary graph for constant temperature and catalysts contribution. Morphology studies allowed to establish areas of macro and microscopic phase separation on the ternary plot and approximated regions of nucleation&growth and spinodal decomposition mechanisms in reference to the work of Nakanishi et al. (2005). However, the presented research aims to designate condensation kinetics for the above-mentioned regions. Structure formation progress was detected via UV-Vis spectrophotometry. Obtained curves were analysed in terms of kinetics,  reaction rates and compiled with structure properties such as secondary particle size distribution, particle dispersity index, or pores size distribution (for isolated pores type of structure). It can be observed that the maximum reaction rate and overall duration of the process increase along with an increase in precursor/water mass ratio for constant solvent concentrations. It also grows with increased methanol concentration for a constant precursor/water ratio.  Three types of kinetics curve shape were observed and discussed within the scope of the presented research. The results were compiled and compared for two silica precursors with different non-hydrolysing organic groups: MTMS and VTMS. The results can contribute to the advancement of the art, by providing knowledge about aerogels specific morphology occurrence and condensation kinetics, as well as knowledge how to precisely control final MTMS and VTMS-based product's properties.
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