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This thesis focused on catalysts supported on RH-MCM-41, a mesoporous
material synthesized with rice husk silica. The catalysts were: (1) Ti-RH-MCM-41
prepared by adding tetrabutyl orthotitanate (TBOT) into the synthesis gel of RH-
MCM-41; (2) TiO,/RH-MCM-41 prepared by grafting TBOT on preformed RH-
MCM-41; (3) TiO/RH-MCM-41 prepared by dispersing nanoparticles of TiO, on
RH-MCM-41; and K;O/RH-MCM-41 prepared by impregnation of potassium acetate
on RH-MCM-41. All catalysts were well characterized by various techniques such as
X-ray diffraction and nitrogen adsorption-desorption.

The Ti-RH-MCM-41 and TiO,/RH-MCM-41 from grafting with TiO, loading
of 10 wt%, were tested for photodegradation of methyl orange. The conversions on
both catalysts after 20 min were 32.20% and 87.10%, respectively. The later was
more active because it contained more anatase which is an active phase of titania.
When tested further at a ratio of catalyst weight to methyl orange volume of 5 g/L and
initial concentration of 2.0 ppm, the degradation obeyed pseudo-first order with a rate

constant of 0.17 min™.
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The TiO,/RH-MCM-41 catalysts prepared from grafting and dispersing titania
nanoparticles were tested for photodegradation of alachlor. The conversions on both
catalysts after 20 min were 76.2% and 100%, respectively. The second catalyst was
better because it contained both anatase and rutile phases with ration of 80:20 which
was the optimum ratio to give the highest catalytic activity. The performance of the
titania dispersed on RH-MCM-41 was slightly better than the bare TiO; (conversion
100% vs 95%, respectively). The reaction tested at catalyst weight to alachlor volume
of 1 g/L with alachlor concentration of 80 uM and solution pH of 4 obeyed pseudo-
first order with rate constant of 0.23 min™. The adsorption of alachlor on the titania
dispersed on RH-MCM-41 obeyed Freundlich isotherm.

The TiO/RH-MCM-41 prepared by dispersing titania nanoparticles on RH-
MCM-41 was tested for photodegradation of tetramethylammonium (TMA) chloride
comparing photoactivity with bare TiO,. The TiO,/RH-MCM-41 had higher TMA
adsorption (15% vs 5%) and activity than that of the bare TiO,. The highest TMA
conversion of 100% was obtained from 10%Ti,/RH-MCM-41 after 90 min while only
20% conversion was obtained from the bare TiO, with the same TiO, loading. The
kinetics obeyed pseudo-first order with rate constant of 0.029 min™. Adsorption fitted
well with Langmuir isotherm.

Finally, K;O/RH-MCM-41 catalysts were tested for bidiesel production from

transesterification of palm olein oil and methanol at 50, 75 and 100 °C. The catalyst

with 8%K,0/RH-MCM-41 gave the highest average conversion of 84% at 100 °C.
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