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ABSTRACT

PRODUCTION OF DIETHYL ETHER FOR DIESEL ENGINE FROM ETHANOL BY
CATALYTIC DEHYDRATION USING SUZ-4 ZEOLITE COMPOSED OF RICE HUSK ASH
BASED SILICON DIOXIDE

This work studied the catalytic dehydration of ethanol to produce diethyl ether
using a SUZ-4 zeolite catalyst composed of rice husk ash-based silicon dioxide. The study
involves five main parts. Firstly, the synthesis of SUZ-4 zeolite a hydrothermal technique
was carried out. The prepared amorphous rice husk ash-based silicon dioxide was used as
one source of material. The effect of the molar ratio of rice husk ash (R) to silica solution
(S) of OR:100S 25R:75S 50R:50S 75R:25S and 100R:0S, the time under hydrothermal
conditions within the range of 1-7 days, and the hydrothermal temperature of 120-150°C
were investigated. The catalytic dehydration reaction of ethanol to produce diethyl ether
using prepared zeolites was tested in the second part. The third part was the study of the
fuel properties of the volumetric ratio between diethyl ether and diesel in the ratio of
ODEE:100Diesel 5DEE:95Diesel 10DEE:90Diesel 15DEE:85Diesel and 20DEE:80Diesel. In the
fourth part was the study of diesel engines test with blende fuel in terms of engine
performance, combustion efficiency and release from combustion. In the last part, a
preliminary economic analysis is performed. From the experimental results, it was found
that the SUZ-4 zeolite was formed from all molar ratios of rice husk ash to silica solution
under the conditions of hydrothermal processing at 150°C for 4 days. All synthesized SUZ-
4 zeolites have structure in micropore, weak acidic surface chemistry, and needle like
crystal structure. The condition of the molar ratio of 50R:50S gave the SUZ-4 zeolite with
the highest of SUZ-4 crystallinity and micropore volume. The molar ratio of 50R:50S was
tested for the effect of hydrothermal time and temperature. It was observed that the
SUZ-4 zeolite initially formed either at the condition of hydrothermal time of 2 days at a
temperature 150°C or hydrothermal time 4 days at a temperature 130°C. In the second
part of the reaction test, it was found that the percentage of ethanol conversion was 27.7
and the yield percentage of ethyl ether was 12.62 at the ratio between the amount of
the synthetic SUZ-4 catalyst to the feed rate of ethanol is 2.9347 g.imin / mMOlgtanol-
Regarding to the tests of fuel properties, It was also found that increasing the diethyl ether

content in the oil resulted in the viscosity and specific gravity of fuel decreased within the



standard range. The emission test was observed that the diethyl ether blended fuel
tended to increase unburned hydrocarbons and carbon monoxide compared to diesel.
However, the reduction of the nitrogen oxide was found when using these blended
fuels. From the test, it was found that the optimal proportion for using diethyl ether mixed
with diesel oil for use with diesel engines should be between 5-10% by volume without
having to modify the engine. The economic feasibility estimation of the diethyl ether

production from ethanol is approximately 46.1 baht per kg and the energy index equals
13,248.23 kJ / ke.
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