
J. Agric. Sci. Mansoura Univ., 28 (4): 3203 - 3213,2003

THERMAL CRACKING OF RAPESEED OIL AS
ALTERNATIVE FUEL
Megahed, Ola A.*; N. M. Abdelmonem** and Dalia M. Nabil**
* Fat and Oil Dept., NRC, Cairo, Egypt
"Chemical Engineering Dept., Fac. of Engineering, Cairo Univ., Egypt.

ABSRTACT

Rapeseed oil was pyrolyzed in the presence of about 2% of calcium oxide up
to a temperature of 450°C, a pyrolytic oil was produced that was narrow of diesel fuel.
From the studies of ASTM distillation the volumetric percentage of liquid in the same
boiling range for diesel fuel equal to 61% of the pyrolytic oil. The heating value of
pyrolytic oil was 41.3 MJ/kg which equivalent to 93% of heating value of diesel fuel.
The flash point was (80°C) which higher than diesel. This makes the pyrolytic product
safer during handling and storage than diesel.

In addition thermally decomposed rapeseed oil was tested on a diesel engine
and compared to diesel. The thermal efficiency (nIh) and brake specific fuel
consumption were improved. The concentration of nitrogen oxides are less in case of
the produced fuel, this in turn reduce the formation of smog due to the presence of
colored NO,. Moreover the absence of sulfur in the pyrolytic oil is another advantage
to avoid corrosion problems.
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INTRODUCTION

In the early 1930s, vegetable oils were tested on diesel engines as
fuel. However, the high viscosily of vegetable oil, compared to petroleum­
derived fuels, caused the engines to mal-function, impeding their application
as engine fuel. Nevertheless, concerns about petroleum shortage and
environmental issues have continuously promoted the development of
alternative fuels from vegetable oils, animal fats, and even the restaurant
grease (Ki-Teak et al. ,2002).

The properties of plant oils responsible for combustion problems
include high v iscosily and relatively high content of unsaturated fatty acids.
Plant oils have viscosities approximately ten times greater than diesel fuel at
a typical injector temperature of 40°C. The high viscosities alt.er spray
characteristics, causing the formation 0 f larger droplets, which have slower
rates of penetration into the combustion chamber and penetrate to a greater
distance before they are vaporized. Therefore, some plant oil may actually
impinge on cylinder walls before it is consumed, resulting in increased blow
by into the crankcase or gum formation on the walls. In precombustion­
chamber engines, injected fuel is swirled in a vortex of air before entering the
combustion chamber. This aids in the atomization of fuel and probably
accounts for the better results reported for that type of engine (Hamasaki et
al. ,1997). The production rate of rapeseed oil in the world is shown in Figure
(1 ).

Vegetable oils are of greatest importance especially rapeseed oil,
which may be used as a diesel engine fuel after extraction from seed and an
























