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ABSTRACT

It is possible with one of the catalysts as presented in this thesis to possess
simultaneously high specific surface area and effectively active phases on its surfaces, and
further highlighted that nano-grinding method is effectively for developing base catalysts
with high specific surface area and active phases on its surfaces in the same time.
Improving in structural and chemical intrinsic in solid base catalysts is the key issue for
the high rates of heterogeneous catalysts.

This thesis consists of the following 5 chapters. Chapter 1 is an introduction, where
background of the present study and a summary of the previous studies are described to
clarify the current problems. Based on such clarification, the objectives of the present
study were specified.

In chapter 2, the effect of combination of different active phases on the surface
catalyst and high SSA of the ground CaO catalyst on the initial stage of methanolysis of
soybean oil was reported. It was found that the active phases could modify the basicity
strength of the catalysts either stronger or weaker. The results show by combining high
SSA and effective active phase on catalyst the ground CaO surface resulted low mass
transfer limitations in the initial stage of reaction. This was indicated by formation of
calcium diglyceroxide in very short time in the beginning of reaction. The calcium
diglyceroxide play important role in the methanolysis reaction in term of creating miscible
of oil and methanol and its function as very active catalyst in producing the esters.

In chapter 3 and 4, specific surface area (SSA) of CaO catalyst developed by dry
nano-grinding method assisted with methanol, ethanol, 2-propanol and 1-buthanol. The
results show, dry nano-grinding with alcohols-assisted successfully in enhancing specific
surface area and also developing calcium alkoxides, calcium oxide and calcium hydroxide
as active phases on surface of the catalysts. The effect of alcohols on generating specific
surface area in the order 1-butanol > 2-propanol > ethanol > methanol. The grinding
mechanism occurred via attrition with improved flowability by surface species shielding,
which formed by adsorption of alcohols on surfaces during the dry nano-grinding. Readily
adsorbed of alcohol vapor on ground surfaces and stepwise addition method are the main
key on generating high SSA of CaO. The surface species on the CaO surfaces increased the
basicity of CaO catalyst and also developed hydrophobic and hydrophilic sites on CaO
surfaces. The CaO catalysts were found to be effective in catalyzing the transesterification
of waste cooking oil, with the optimal catalyst producing a 95.0 % ester yield after 20 mins
of reaction. The activity of the catalysts was not affected by 9.99 % of FFA and 0.11 wt%
of moisture.

Chapter 5 is a summary of the results obtained by the present study.
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