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Abstract ( Size 10 & bold &Italic)— The demand of
energy around the Worldwide has been dramatic.
Moreover, fossil fuel emits huge quantities of toxic
gases that contribute in global worming
phenomenon. Thus, many countries are seeking to
adopted bio fuel as alternative of traditional
petroleum fuels. The using of biodiesel fuel may
contribute  in  minimizing global warming
phenomenon.  Moreover, it posses several
advantages over petroleum diesels for example, non-
toxic and readily biodegradable. Furthermore. It has
been observed that the castor oil plan grows wild in
Koya region in lIraqgi Kurdistan. Indeed, castor oil
may consider a quite reliable source to produce
biodiesel. Indeed, it can produce in huge quantities
in Iraqi Kurdistan region. Thus, this work aims to
produce biodiesel from castor oil by using
transesterification reaction. Moreover, this work has
also adopted process optimization to find out the
optimum operating conditions for the process for
example, methanol to oil ratio. Furthermore, several
tests have been applied on the produced fuel on
specific gravity and flash point.
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1. Introduction

Many oil reservoirs are depleted every day.
Moreover, petroleum diesel engines are emitting
significant amounts of greenhouse gases every
moment that contribute directly in global worming
phenomenon [1]. Therefore, many researchers and
oil companies tried to discover a new energy
sources that can be used as an alternative fuel for
various uses [2,3]. In fact, biodiesel has received
huge attention in the world to be used as
alternative fuel for diesel engines. Moreover, it
possesses several advantages over petroleum
diesel for example, reduces the demand of
petroleum fuels, nontoxic and reduces the global
climate changes and environmental pollution.
Biodiesel fuelled engines produce less CO, HC
and particulate emissions than petroleum diesel
fuelled engines. Indeed, biodiesel could be used
directly in some specific diesel engines [4].
However, it should be blended with petroleum
diesel, if it required to be used in normal diesel
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engine. As a result, biodiesel blends can be used
in diesel engines without any major modification.
Many researchers have indicated that the biodiesel
is quite close to diesel fuel. Indeed, biodiesel
could be produced from vegetable oils and animal
fats as well. Moreover, almost biodiesel is
produced from rapeseed oil and waste cooking oil
[5]. Indeed, it is quite important to use low cost
feedstock to reduce the production cost of the
biodiesel. Moreover, the use of vegetable oil leads
to shortage of food while use of animal fat for
human consumption is a health hazard [5].
Biodiesel could be produced by transesterification
reaction that is a three step reaction which
converts the initial triglycerides into a mixture of
fatty acid methyl ester and glycerol in the
presence of a catalyst usually homogeneous or
heterogeneous [6]. Indeed, there are many
catalysts can be used for this purpose for example,
alcohol such as, ethanol. Theses catalysts can be
used in the transesterification reaction [1].
Furthermore, other types could be utilized in this
reaction for example, sulphuric acid, hydrochloric
acid and sodium hydroxide [1]. In fact, it has been
observed the Castor plant in Iragi Kurdistan
region is grown in wild fields in many cities of
Iragi Kurdistan , Sulaymaniyah, Ranya and Koya
as shown in fig.1. The observed wild castor plant
are produced considerable amounts of Castor seed
that can be invested to produced Castor oil and
biodiesel. Thus, it is quite recommended that to
achieve more studies about mentioned Castor
plant.

Castor seed can be considered one of the most
important oilseed crops and it is contained
considerable amounts of oil. Castor oil is pale
yellowish or colorless oil which extracted from
the Castor seeds of the castor plant. Castor plant is
cultivated around the world cause of the
commercial importance of Castor oil [8]. Castor
oil is used in manufacturing of several chemical
industrial for example, greases and lubricants,
coatings, cosmetics and pharmaceuticals. Indeed
Castor plant grows well under hot and humid
conditions and has a growing period about 4 to 5
months. The Castor seed contains considerable
amounts of oil [8]. Table 1 shows Castor oil
properties.
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Figure 2: Hotplate Stirrer.

Figure 1: Wild castor plant in Koya city in Iraqi
Kurdistan region.

Il.  Research methodology

The castor oil obtained at a local market.
Moreover, the experiment has been accomplished in
a laboratory that utilized a 250 ml flask. The flasks
were kept in a water bath maintained at 60°C. The
transesterification reaction has been adopted to
produce the biodiesel from castor oil. The KOH
catalyst has been dissolved with the required amount

of methanol. Then liquid has been added to the il in Figure 3: Separator funnel.
a specific flask. The reaction has been achieved at Table 1: castor oil Properties [8].
60°C and for 30 min at 700 rpm. Moreover, figure (2)
shows the hotplate magnetic stirrer that been Property Value
adopted in the process. Then, the reaction was Specific gravity 25/25 °C 0.961 t0 0.963
finished for oil, and then separator funnel has been Melting point °C 181010
used to separate the reaction product into two layers. lodine Number °C 8290
Figure (3) shows the separator funnel. Finally, two ——

. Saponification Number 176-190
materials have been separated from each other. i

lodine value 103 to 128

Table 1 included the castor oil properties.

I1l.  Results and discussion

Biodiesel from the castor oil has been
successfully produced by using transesterification
reaction process. The produced biodiesel has been
subjected to several laboratory tests for instance,
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viscosity and flash point. Table 2 shows the
produced biodiesel testes results.

Table 2: The produced biodiesel properties.

Property Produced biodiesel
Density (kg/m°) 915
Fire Point °C 201
Flash point °C 177
Cetane index 51

This research is also studied the effects of methanol:
oil molar ratio and reaction time on the biodiesel
yield from castor oil. Indeed, the relationship
between the biodiesel yield and the reaction time has
been studied at several methanols: Oil ratio for
instance, 3:1 and 7:1. The reaction has been
maintained 60 °C. Figure (4) shows the relationship
between biodiesel yield % and reaction time for
several methanols: oil ratios. It seems that the
methanol: oil ratio has huge effects of the biodiesel
yield. It seems that the optimum biodiesel yield has
been achieved in this optimization process is (84%)
of biodiesel at methanol: oil molar ratio about 7: 1
and reaction time about one hour.
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Figure 4: The relationship between biodiesel
yield % and reaction time for several methanol
oil ratio.

IV. Conclusion

In conclusion, Biodiesel has many advantages over
traditional petroleum diesel. This work is attempted
to produce reliable biodiesel from castor oil. It can
be argued that it is possible to produce biodiesel
from castor oil by adopting transesterification
method. The process optimization is also achieved
the optimal alcohol: oil ratio. It can be argued that
adopting methanol/ oil ratio about 7:1 could
achieved productive biodiesel yield about 84%.
However, it is also quite recommended that to
achieve more studies and process optimization

before installing biodiesel plant for commercial
production.
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