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ANUPAP PUMPUANG : EFFECT OF CASTOR OIL ETHYL ESTER ON
A COMPRESSION IGNITION ENGINE. THESIS ADVISOR :

EKARONG SUKIJIT, Ph.D., 159 PP.

CASTOR OIL/EHYL ESTER/FUEL LUBRICITY/FTIR

This research studied the use of castor oil biodiesel as fuel for compression
ignition engines, which focused on the appropriate transesterification processes to meet
the most amount of total fatty acid ethyl ester and comparatively studied on the basic
fuel properties, deposit on the fuel lubricity test specimens, combustion characteristics,
engine performances and emissions with respect to diesel fuel.

The experimental results showed that the maximum total fatty acid ethyl ester
(FAEE) of 97.79% can be produced from transesterification process with 1:12 of oil to
ethanol molar ratio, 1.5% of KOH concentration, 50 °C of reaction temperature and 150
minutes of reaction time.

For the fuel properties, it showed that the kinematic viscosity, flash point and
specific gravity of castor oil biodiesel were higher than diesel fuel. On the other hand,
its cetane index and heating value were lower than diesel fuel. In case of fuel lubricity,
castor oil biodiesel showed smaller wear scar diameter than that of diesel fuel. With
extremely high viscosity, castor oil biodiesel was blended with diesel fuel and the
results showed that the presence of 8% castor oil biodiesel in diesel fuel (COEES)
was the optimum value to keep the viscosity under the diesel fuel standard, while the
smallest wear scar diameter of the lubricity test was also found with COEES.

According to ATR-FTIR analysis on the functional group of deposit on disc

specimens of the lubricity test, it showed that ester, alkane, alkene and aromatic groups



were obtained. It was found that the wear scar diameter was smaller as the content of
O-H group was higher. The most two effective functional groups which may have a
prominent role for the enhancement of fuel lubricity were O-H group and C-O group,
respectively.

For the engine test, it showed that the start of combustion (SOC) of COEES8 was
earlier and the maximum rate of heat release and maximum in-cylinder pressure
were higher with respect to diesel fuel, when the engine was operated at compression
ratio of 17:1 and 18:1. The advance in SOC was obtained as the compression ratio
was increased. In addition, the maximum rate of heat release and maximum
in-cylinder pressure tended to increase with higher compression ratio. The brake
specific fuel consumption (BSFC) of COEE8 was higher than that of diesel fuel.
The BSFC tended to decrease as the engine load and compression ratio were increased.
The brake thermal efficiency (BTE) of COEE8 was higher than that of diesel fuel.
The BTE tended to increase as the engine load and compression ratio were increased.
Nitrogen oxides (NOx) and carbon monoxide (CO) of COEES8 were higher while
unburned hydrocarbons (HC) and smoke were lower with respect to diesel fuel.
All measured exhaust emissions tended to increase as the engine load was increased.
The combustion of COEES produced lower HC and CO emissions when the engine was

operated at higher compression ratio.
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