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ABSTRACT
: :I?fe oer; anld recognition as a fuel to replace and blending agent with f
oil (P. m oil feed stock that can be used for biodiesel production. In this ¢
A homo - macrophylum) was used for biodiesel production using sodium hydrox
8 rlomogeneous catalyst. An investigation was carried out with P. macrophylum seed ol
aa, Niger State. The leaf of this seed is used for medicinal purpose by Bida people for

g
il

ke bite. The seed vielded 40.0% oil by solvent extraction. The oil was
using homogeneous catalyst sodium hydroxide (NaOH) with optimize
: ) i0 (6:1), temperature (55°C), catalyst concentration (1.6 wt%), reaction
), and agitation speed (300 rpm). The cloud point and pour of the produced biodiesel falls
n (-11.2 and -4.5) which is within ASTM and EU Standards. The biodiesel yield of 74.2, 75.3,
nd 83.2 were also recorded with NaOH catalyst which fasting transesterification reaction than
sous catalyst (Ca0). P. macrophylum oil can be a potential feedstock for biodiesel production.
e the oil is non-edible and it will not interfere with food chain.

word- Biodiesel, P. macrophylum oil, potential, transeteriﬁcatii’,' production

TRODUCTION
¢ use of petroleum for various activities
3 led to the depletion of petroleum stocks.
fherefore another alternative must be sought
substitute for petroleum. One of the
ive fuels that have been developed over
is biodiesel. Biodiesel is one of the
ractive alternative fuels that can be produced
renewable sources. The standard process for
esel processing is by transesterification
gss. The synthesis of Dbiodiesel by
erification reaction will not take place
out a catalyst. One type of catalyst used.to
ize biodiesel from triglycerides with
is the base catalyst (Verma ef al., 2016).
ne catalysts often used as NaOH, KOH, and
hydroxide (Ca (OH) 2) is a homogeneous
ie catalyst. The advantage of these
eneous catalysts is that they are very fast
g transesterification process.

iesel is a non-toxic, biodegradable,
able fuel that can be produced from a range
ranic and renewable raw material including

fresh or waste vegetable oils, animal fats, and
oilseed plants. Biodiesel has significantly lower
emissions than petroleum-based diesel when it is
burned, whether used in its pure form or blended
with petroleum diesel (Hasibuan ef al., 2019). It
does not contribute to a net rise in the level of
carbon dioxide in the atmosphere and leads to
minimize the intensity of greenhouse effect. In
addition, biodiesel is better than diesel fuel in
terms of sulphur content, flash point, aromatic
content and biodegradability (Aransiola et al.,
2012).

Developing countries have a comparative
advantage for biodiesel production because of
greater availability of land, favourable climatic
conditions for agriculture and lower labor costs
(Hasibuan ef al,, 2019). In developed countries
there is a growing trend towards employing
modem techTogies and efficient bioenergy
conversion usifig a range of biofuels, which are
becoming cost-wise competitive with fossil fuels.
Many studies have investigated the environmental
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ol to Oil ratig Effect on the

Yield (%

20

35

R 40
1.4 50
1.5 65
1.6 75
1.7 80
1.8 65
1.9 60

hows the result obtained when methanol
was varied out. It can be observed that
' preferable ratio for Sodium hydroxide,
to oil ratio was 7:1 which gave the
n biodiesel yield 80.0%: with constant
are (55°C), catalyst concentration (1.6
fion time (60min); and agitation speed

Temperature Effect on the Yield of

Yield (%)
20
40
60
75
72
68
61

erature (°C)
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The concentration of the catalyst is an important
parameter of the transesterification reaction and.
has a strong influence on the yield of biodiesel.
Excess catalyst reacted with the oil, leading to the
formation of soap, thus as the catalyst
concentration increased, the separation of esters
became difficult (Babajide ef al., 2013). The most
suitable catalyst for this process proved to be
sodium methoxide. The basic catalyst, sodium
hydroxide, achieved similar results but its methyl
esters contents were slightly lower. The optimum
concentration i sodium methoxide catalyst is 1.6
wt. % as showfl in Table 4. A catalyst is used to
hasten up the process and Sodium hydroxide
(NaOH) and potassium hydroxide (KOH) are the
common catalyst used in the reaction process
(Ojiego er al., 2014). High concentrations of
alkaline catalyst form soaps in the presence of
large residues of fatty acids resulting in emulsion
formation between soaps and water molecules,

thus leading to low yields of methyl esters
(Babajide ef al., 2013)
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Vinfzfeasing the temperature beyond

boiling point may burn the methanol

‘influence the saponification reaction of

ides and reduced the biodiesel yield
adiyam e al., 2013).

6: Agitation Speed

tion Speed (rpm) Yield (%)
100 30
150 40
200 55
250 70
: 300 75
k 350 70
400 68
450 60
literature indicate that during the

Isesterification reaction, the reactants initially
rm a two-phase liquid system. The mixing pffect
found to play a significant role in :the
ite of the reaction. As phase separation
mixing becomes insignificant. The effect
on the kinetics of the transesterification
rms the basis for process scale-up and
yari, 2015). In this study, the best
peed for the produced biodiesel was
as shown in Table 6.
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Flash point (°C) 125
Pour point -4.5

Density is a key fuel property, which
affects the engine performance character
affects the mass of fuel injected i
combustion chamber and thus, the air-fuel
This is because fuel injection pumps meter fuel by
volume not by mass and a denser fuel contains a
greater mass in the same volume. Thus, the
changes in the fuel density will influence engine
output power due to a different mass of fuel
injected. It is known that biodiesel density mainly
depends on its esters content and the remained
quantity of alcohol; hence this property is
influenced primarily by the choice of vegetable oil
(Encinar et al.,, 2015). The density of diesel fuels
is another important property of the fuels that
affects the fuel injection system, density is usually
measured at 15 °C (Alnuami ef al., 2014). Density
of biodiesel is the weight of a unit volume of fluid
while the specific gravity is the ratio of the density
of a liquid to the density of water. The fuel
injection  equipment meters the fuel
volumetrically and high densities translate into a
high consumption of the fuel. It can be seen that
the produced biodiesel had densities of 0.83g/-
cm? which is within ASTM standard for biodiesel

production (0.75g/cm’ and 0.84g/cm®) (Alnuami
et al., 2014).

nto 1

Flash point Flash point of a fuel indicates the
minimum temperature at which the fuel will ignite
(flash) on application of an ignition source under
specified conditions. Flash point varies i

with the fuel’s volatility. Flash point minimum
temperatures are required for proper safety and
handling of fuels. It is noted that the biodi 1
component must meet a flash point criteria, prior
to blending, for the purpose of assuring that the
biodiesel component does not contain methanol
The flash point of biodiesel is higher th:
petro diesel, which is safe for t
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