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Abstract

The aim of this work was to explore the possibility of using enzymatic hydrolysis
in preparation of amorphous silica from rice husk and rice straw. The first approach was
to digest away the lignocellulosic part of the substrate using a pure cellulase enzyme

produced from Trichoderma reesei. The optimal condition for hydrolysis of rice husk was

found to be at cellulase concentration of 0.5 mg/ml, temperature of 60°C, and 24 h of
hydrolysis period. This was associated with the highest reducing sugar of 0.63 mg/mi
determined by DNS method. The second approach was to decompose rice straw using
on-site enzyme production either by a microbial isolate (Trichoderma reesei TISTR 3080)
or microbial community (LDD1 from The Land Development Department). The highest

rice straw decomposing of 55%, associated with the highest reducing sugar 1.26 mg/ml,

was resulted from the LD.1 culture incubated in basal media at pH 6, 4OOC, for a period
of 72 h. For the same period of incubation, the T. reesei culture decomposed only 40% of
the initial weight and produced 0.5 mg/ml of reducing sugar. The substrate residues were
subjected to thermal analysis (TGA) and the ash content was 23% and 12% for LDD1
and T. reesei cultures, respectively. However, the silica content in the ash samples
determined by XRF was between 72.6 and 82.5%. Although XRD and TEM analysis of
the ash confirmed that amorphous silica was the major constituent, but minor phases
including manganese phosphate and potassium manganite were clearly detected,
suggesting that acid leaching prior to ashing might be needed in order to produce high

purity amorphous silica.
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