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Abstract
The gelation process of sol-gel silica and kenaf-sol-gel silica were rheologically investigated. The correlation between gelling time and process parameters (i.e., the catalyst ratios: 0.03, 0.05, 0.07, water ratios: 2, 4, 6 and temperatures: 30, 40, 50 oC) were elucidated. The gelling time was determined from crossing over of storage moduli (G′) and loss moduli (G″). The effect of the process parameters on gelling time was analysed by using response surface methodology (RSM) based on a three-factorial design. Response surface methodology (RSM) based on 3-level factorial design. Analysis of variance (ANOVA) depicted that all examined parameters had a profound effect on the gelling time for both sol-gel silica and kenaf-sol-gel silica systems. In the sol-gel silica system, RSM predicted that the interaction between catalyst ratio and water ratio influenced the gelling time response. Interestingly, in the kenaf-sol-gel silica system, the interaction between catalyst ratio and temperature contributed to the gelling time response. In particular, gelling time for the kenaf-sol-gel silica system was faster as compared to the sol-gel silica system. 
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Abstrak
Proses gelasi silika sol-gel dan kenaf-silika sol-gel disiasat secara rheologi. Korelasi antara masa gelasi dan parameter proses (iaitu nisbah pemangkin: 0.03, 0.05, 0.07, nisbah air: 2, 4, 6 dan suhu: 30, 40, 50 oC) telah dijelaskan. Masa gelasi ditentukan daripada penyilangan moduli penyimpanan (G') dan moduli kehilangan (G"). Kesan parameter proses pada masa gelasi dianalisis menggunakan kaedah gerakbalas permukaan (RSM) berdasarkan rekabentuk tiga faktor. Analisis varians (ANOVA) menggambarkan bahawa semua parameter yang diperiksa mempunyai kesan yang mendalam terhadap masa gelasi untuk kedua-dua sistem silika sol-gel dan kenaf-silika sol-gel. Dalam sistem sol-gel silika, RSM meramalkan bahawa interaksi antara nisbah pemangkin dan nisbah air mempengaruhi tindak balas masa gelasi. Menariknya, dalam sistem kenaf-silika sol-gel, interaksi antara nisbah pemangkin dan suhu menyumbang kepada tindak balas masa gelasi. Khususnya, masa gelasi untuk sistem kenaf-silika sol-gel lebih cepat berbanding siste. silika sol-gel.
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