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Silicon dioxide is a very stable inorganic polymer (SiO2)n (Si-O bond energy is 535 kJ/mol) and destruction of such polymeric structure can be achieved only in specific and often rigid conditions.

We have developed a new approach to SiO2 dissolution [1, 2]. It allows to avoid energy- and material-intensive carbothermic reduction of SiO2 to elementary silicon. Practically all silicon chemistry is based on carbothermic reduction process now.

The offered method is based on a substitution of a strong Si-O bond to even more strong Si-F bond and consists of the interaction of silica with a methanolic solution of hexafluoropropylene oxide or carbonic acid fluoroanhydrides at room temperature with a formation of stable complexes 1. Compounds 1 react with different ligands affording complexes of silicon tetrafluoride:
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We have found that SiF4 complexes react with triethanolamine forming hardly available 1-fluorosilatrane FSi(OCH2CH2)3N. The reaction proceeds at 160-170 (С in a presence of SiO2 or Si(OEt)4. We have shown that 1-fluorosilatrane reacts with lithium alcoholates and C-nucleophiles forming substituted silatranes.

So, a new method of silica transformation into reactive low-molecular compounds at room temperature is offered. 
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