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Producing biodiesel from used cooking oils and comparing its

emissions with petroleum diesel
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Abstract:

Increasing energy consumption and the depletion of fossil fuel in
return for higher global prices. Excessive consumption of these
sources has led us to harm the environment by producing many
polluting emissions such as gases and particulate matter, which led
to global warming and global warming. From this reason, many
studies have emerged to research access to environmentally
friendly alternative sources such as renewable energy from sources
that are biodegradable and renewable, which are the basis of the
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study, and these sources are used cooking oils and animal fats,
collected from restaurants and fast food stores that are used for
frying foods. These studies show that biodiesel can be ineffective
alternative to conventional diesel, which is the fuel produced from
waste of used cooking oils and animal fats, which is the source of
the raw material needed to produce biodiesel, this includes un
usable vegetable oils and animal fats, and by recycling these oils,
many accomplishments can be achieved, such as producing
biodiesel as fuel, disposing of these waste, preserving a healthy
environment, obtaining an environmentally friendly alternative
fuel while reducing the consumption of petroleum diesel.
Biodiesel is more oxygen-productive during combustion, which
enhances the oxygen content of the atmosphere, as it has less
emission of greenhouse gases such as carbon dioxide,
hydrocarbons and fine matter particles, and with sulfur less
emissions compared to diesel produced from petroleum. Thus, it
works to reduce global warming, which leads to an increase in the
earth’s temperature due to the erosion of the ozone layer. It is
better for lubrication inside the engine than petroleum diesel,
which helps extend engine life. Biodiesel can be used in pure form
or mixed with petroleum diesel as a fuel and used in the operation
of conventional combustion engine as it does not require any
modification to the engine. Waste used oil is cheap in price and
promising raw materials can be recovered in the presence of
alcohol and catalyst, but in the presence of a high percentage free
fatty acids, a soap formulation can be produced that reduces the
amount of biodiesel production with the difficulty of recovering
the catalyst. Obtaining a high yield of biodiesel depends on the
quality of the used oil and the reaction variables such as alcohol
percentage, catalyst and temperature. Biodiesel gel at low
temperature differs from petroleum diesel, and therefore the fuel
tank requires heating in a cold climate in order not to cause
coagulation and contamination of the rubber hoses if used in the
engine system.
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The method of work is summarized by taking these waste as a
source of the raw material (WCO) and they are esterified in a
reactor prepared using methanol as a reaction in presence of
potassium hydroxide as a catalyst with stirring at a temperature of
65 C for a period ranging between 30-75 minutes depending on
productivity, after the completion of the reaction, it is left for 24
hours so that two top layers of methyl ester (biodiesel) and the
bottom glycerol are formed. The biodiesel layer is separated, then
purified by washing hot water for several times, then it is dried to
get rid of moisture by heating or exposing it to a hot air stream.
Where the biodiesel is ready for testing in the diesel engine to
measure the rate of power, consumption and rate gas emissions
(PM, HC, CO) alone and mixed and compare it with petroleum
diesel.

This study concluded that the rate of heat suppression and its
conversion into a capacity is reduced with an increase in the
proportion of biodiesel in the mixture and that the rate of fuel
consumption increases with the increase of biodiesel in mixture.
The study also shows that emissions of gases such as (PM, HC,
CO) decreased with the increase of biodiesel in mixture, and
conversely, nitrogen oxides (NOx) showed a significant increase
with the increase of biodiesel in mixture.

Key words: Biodiesel, Used cooking oil, Transesterification,
Performance of fuel in engine, exhaust gas analyser (EGA),
engine performance and emissions, petrodiesel, WCO (Waste
Cooking Oil), WFO (Waste Frying oil).
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