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56920131:  MAJOR: CHEMICAL EDUCATION; M.Sc. (CHEMICAL EDUCATION)
KEYWORD: BIODIESEL/ LABORATORY-EXPERIMENT DESIGN/ HIGH SCHOOL/
SCIENCE IN SCHOOL/ NANO CATALYST
NOPPORN SANGATITH: BIODIESEL: AN EXPERIMENTAL DESIGN FOR 21
CENTURY SCIENCE LEARNING IN HIGH SCHOOL. ADVISORY COMMITTEE:

KARAKED TEDSREE, Ph.D. 92 P. 2015.

Biodiesel is known as a sustainable alternative fuel to energy and environment. This
research focuses on studying the effect of reaction parameters on the production of biodiesel from
transesterification of palm oil via homogenous catalysis and nanocatalysis. The study can be used
as guidelines in laboratory experiment designed for high school students. The aims of the
experimental design are simple experiment, short reaction time and clearly visible. The
experimental results clearly demonstrated the separation phase of biodiesel and glycerol due to
the different in color and density. The relationship between the obtained glycerol was found
consistency with the biodiesel yield. The amount of glycerol obtained can be used to identify the
amounts of biodiesel production. For homogeneous catalysis, suitable experimental conditions for
laboratory-experiment setting was 0.5% weight of NaOH catalyst, ratio of oil to methanol of 1:6,
reaction temperature at 60 °C and reaction time of 10 min. At these conditions, 98 % of the
biodiesel production yield was reached. For nanocatalysis using the synthesized nanocalcium
oxide (nano Ca0), 98 % of the biodiesel production yield was also reached with the following
conditions: 1.0% weight of nano CaO catalyst, ratio of oil to methanol of 1:6, reaction
temperature at 60 °C and reaction time of 30 min. The biodiesel learning process was designed
into 2 comparable experiments between using NaOH and nano CaO compared with bulk CaO as
catalysts for biodiesel production. The text of the experiment gives students to think critically and
logically to make the relationship between evidence and explanation. In addition, this exercise
will inspire students to become more familiar with the various aspects of renewable energy

technologies. These are consistent with skills framework for 21" century learning.
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Caprolic acid 8:0 C,H,;COOH 0.20
Capic acid 10:0 C,H,,COOH 0.17
Lauric acid 12:0 C,,;H,;COOH 0.46
Myristic acid 14:0 C,;H,,COOH 1.20
Palmitic acid 16:0 C,;H,;,COOH 46.9
Palmioleic acid 16:1 C,;H,,COOH 0.15
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Arachidic acid 20:0 C,,H;,COOH 0.28
Oleic acid 18:1 C,,H;;COOH 36.7
Lioleic acid 18:2 C,;H;,COOH 9.03
Liolenic acid 18:3 C,,H,,COOH 0.31
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