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Hypervalent Tris(catecholato)silicate derived from Rice Husk Ash 
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Rice husk asi~ with a particle size distribution between 2 and 71.tm reacts with catechol and 

sodium methoxide in methanol to afford the tris(catecholato)silicate, Naz[Si(o-C6H~O:)3] 1. 

© 1998 Elsevier Science Ltd. All rights reserved. 

Recently it has been shown that hypervalent five and six-coordinate anionic silicon compounds can be utilised 

as synthons for the generation of  a variety of  organo silicon compounds 1"2 and even organophosphorus and 

sulphur compounds 3. Traditionally, organo silicon compounds have been synthesised from silicon halides 

which are prepared commercially by the 'direct' process of  Rochow 4. More recently there have been efforts to 

utilise cheap and easily available silicon sources such as silica and silica gel for the preparation of reactive 

glycolato and catecholato silicates 5"7. 

We report in this paper the results of  our study on the utilisation of rice husk ash (RHA) as the silicon 

source for the preparation of  the six coordinate hypervalent dianionic silicon compound Na2[Si(o-C6H402)3] 1. 

It was of  interest to see if  rice husk, an enormous waste product in most agricultural countries, can be 

effectively converted into value added organo silicon compounds. To the best of  our knowledge there have 

been no examples in literature on the preparation of  organo silicon compounds from RHA, although there are 

reports on its use as a silicon source for the assembly of  zeolites 8. 

Rice husk has been fired in the open and then subsequently at 1000°C in an oven to afford RHA-I 

which has been shown to be an essentially pure crystabolite form of silica by X-ray diffraction. RHA-I has 

been thoroughly ground to afford RHA-2. Particle size distribution (PSD) studies on RHA-1 and RHA-2 reveal 

that in the former the majority of  the particles are between 50 to 100~tm (Figure). In order to compare the 

reactivity of  RHA-1 and RHA-2 in terms of  their PSD, we also chose to study TLC grade silica gel, which had 

a distribution between 5 and 50~tm. The reactions of  these three silicon sources were carried out with catechol 

and sodium methoxide in methanol by adopting a procedure described previously 7. While RHA-2 and TLC 

grade silica gel afforded the hypervalent compound 1 in good yields 9, the reaction with RHA-I was very slow 
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Figure: (a) PSD of TLC Silicagel (b) PSD of RHA-1 
(c) PSD of RHA-2 
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and there was no indication of formation of 1. This underscores the importance of particle size distribution on 

the reactivity of the insoluble reactant in, the heterogeneous reaction. In accordance with a recent report 3 I 

reacts with POCI3 and PSCI3 to afford the catech'ol containing phosphate 2 and thiophosphate 3 (scheme). 
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In conclusion we have shown that rice husk, a waste product, can successfully be converted into a useful value 

added organo silicon compound by a straightforward and simple synthetic strategy. Apart from the novelty of 

the silicon source this strategy also may be useful in addressing the problem of minimising the waste thrown in 

the environment. 
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9. RHA-2 (0.7 g, 11.2 ram01), catechol (7.5 g, 33.6 mmol) and sodium methoxide (1.1 g, 22.4 mmoi) were 

heated together under reflux in methanol (100 ml) for 96h. Removal of solvent afforded a residue, which 

was washed with ether. The residue was recrystallised from THF to afford colourless crystals of 1, which 

was identified by FAB Mass, t3C and 29Si NMR. 


