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This project involves the development and application of porous materials and
catalysts for chemical industry including epoxidation of alkenes catalyzed by cobalt(ll)
calyx[4]pyrole, oxidation of phenol using titanosilicalite-1 and titantum-MWW catalysts,
cracking process of hydrocarbons using ZSM-5 as catalyst and preparation of composite
| titanium dioxide/carbon as an electrochemical electrode. The properties of the catalysts
and composites were characterized using various techniques such as NMR, XRD, SEM,
DR-UV and nitrogen adsorption techniques. The efficiencies of these catalysts were
investigated by gas chromatography. The cobalt-containing catalysts exhibit high
‘activities in the catalysis of epoxidation of various types of alkenes in toluene in the
presence of 2-ethylbutyraldehyde under oxygen atmosphere. A high yield of epoxide up
to 93% can be obtained depending on the type of substrate, catalysts and reaction
condition. The series of titanosilicate catalysts were investigated for the effect of
preparation conditions on the properties of the catalysts. Titanosilicalite-1 prepared using
a mixture of tetrapropylammonium hydroxide and tetrapropylammonium bromide as
template provides the highest activity in oxidation of phenol with hydrogenperoxide
while Ti-MWW exhibits lower activity but higher selectivity to p-benzoquinone than
titanosilicalite-1. Density functional theory was used in the study of the transition state
structures and the corresponding activation energies in dehydrogenation, cracking
reaction (two pathways), and proton exchange reactions of alkanes (ethane, propane,
butane and isobutane) catalyzed by Brensted acid site of ZSM-5 zeolite. The zeolite
models containing 5-38 tetrahedral units in the zeolite structure were used. All
calculations were carried out by the program Turbomole. The resuilts show the
dependence of the calculated activation energies on the cluster size, especially in case of
cracking and dehydrogenation reactions. Furthermore, a novel method was discovered for
preparation of the titanium dioxide/carbon nanocomposite with high thermal stability.
The method contains 2 steps which are the impregnation of the bamboo powder with a
solution of titanium tetraisopropoxide in 2-propanol and subsequently carbonization at a
required temperatureranging from 500-700°C. The titanium dioxide in the composite is
readily formed as anatase without rutile phase. The specific capacitance of the composite
electrode depends on the carbonization temperature and the titanium dioxide content in
the composite. The composite treated by phosphoric acid shows an enhanced specific

capacitance.





