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Abstract | Energy is a fundamental need for every sector of economic improvement in a country. Industrial,
transportation and human population activates are increase the requirement of energy. In developing countries
face increasing local demand for energy in rural areas, they also must deal with both economic and environmental
pressure on agricultural lands in general. According to an estimate the energy demand may increase from 60.4
to 129 million tones of oil equivalent in the next 15 years in Pakistan. Fossil fuels are the major source of
energy in the world. The consumption of fossil fuels like that natural gas, coal and petroleum base products
are going to end, so to find alternative source of energy to meet the global energy demand. Renewable energy
sources are good alternative for fossil fuels. Biodiesel is a most important alternative energy source in the
world which is renewable, biodegradable, environmental friendly and non toxic. Biodiesel is produce from
edible, non edible, animal fats and algae. Jatropha is a one of them non edible oil which production annual
yield 200 thousand metric tones. Suitable to many site conditions in arid and semi-arid areas of the country.
'The 70 to 80% directly or indirectly Pakistani populations depend upon agriculture. Jatropha oil have density
909kg/m? viscosity 25.63CST flash point 250 °C and acid value was 1.20 mgKoH/g.
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1. Introduction technology. Government of Pakistan is serious to

produce diesel from alternate renewable sources for

Presently the Pakistan facing the shortage of
energy. The demand in country going high day by
day. The energy was essential for all socio-economic
activities. The energy mandatory to run the industrial
wheel, to lighten the domestic sector, to boost the
educational sector and development in science and

that purpose Pakistan state oil (PSO) and Alternative
Energy Development Board (AEDB) are working
together to produce biodiesel to develop the economy
of the country (Mushtaq e a/., 2017). Pakistan state
oil is working on blending biodiesel. Government

of Pakistan is working 15% blended biodiesel in
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2025 to meet the requirement of petroleum product
consumption (PSO, site). Biodiesel is produced by
any source of fatty acid. Animal fats, algae, edible and
non-edible oils and waste cooking oil are the main
raw materials of biodiesel production (Verma ez al.,
2016). More then 55% cost reduce by the selection
of raw material for the production of product. Mostly
edible oil is used but these are used for food purpose
so waste cooking oil and non-edible oils are good
source to produce biodiesel and having high amount
of fatty acid upto 12% by weight (Javier ez a/., 2019).
Jatropha oil seed is most important for biodiesel
production in term of sociological, economical and
environmental implication (Wilson, 2010). 2.5 to
3.5 tones yields of jatropha seed in first 3 year it
also gradually increase 12000 tones per hectare on
six years or onwards. Jatropha oil is normally used
in modified engine instead other vegetable oils in
North amercia and Europe or other parts of the world
(Ofori-Boateng and Lee, 2011). The jatropha name
was derived from Greek words jatros mean doctor
and trophe mena food which used for medicine
purpose. Jatropha belong to Euphorbiaceae family.
It is America native plants but is grow subtropical
and tropical countries in the world like India, China,
Pakistan, America, Africa and many more (Redday ez
al., 2016). The production of jatropha will start after 3
to 4 months after cultivation up to 50 years. It is non
edible oil seed which mostly having large amount of
fatty acid to produce of biodiesel and small amount of
water is used for the cultivation. It produce in saline
and normally saline soil or in desert (Tuno ez a/.,
2016). The homogeneous catalysts were the acid or
base expedite the esterification and transesterification
reaction for biodiesel production. They prominent
because of their selectivity, better catalytic activity
and yield, and fast reaction rate (Vivek ez a/., 2011).
The alkali homogonous catalyst were hexoxide of
sodium and Potassium. The sodium hydroxide more
popular than potassium hydroxide because of its
cost effectiveness, had high purity and solubility in
methanol. Heterogeneous catalysts are noncorrosive,
ecologically beneficial, and a green process. They may
be recycled and reused several times, providing a more
cost-effective method to biodiesel manufacturing

(Jaffar ez al., 2022).

1.1 Methods used for biodiesel production

'The biodiesel syntheses from animal fats and vegetable
oil. The fats and oil are water nosolvable. They make the
immiscible layer when added to water because of their

hydrophobic nature. The oil and fats are composed of
3 moles of fatty acid and 1 mole of glycerides. That
was why commonly known as triglycerides. The fatty
acid composed of unsaturated double bonds and long
carbon chain. The chain varies molecule to molecule.
Esterification and Transestrification were popular
methods for the production of biodiesel. The other
reported method, pyrolysis (cracking) microemulsion
and blending. The recommended feedstock’s acid
value > 2.0 mg/KOH for esterification reaction. The
acid value of the product separated at the bottom
was determined. The acid value less than 2+0.25 mg
KOH/ g was used for the transesterification reaction.
'The jatropha oil put into beaker and oil was heated at
65 to 70 °C, after that preparied catalyst mixed with
methanol for different ratio 1:10 (oil to methanol).
The mixed mixture of catalyst and methanol put
into jatropha oil beaker the chemical reaction was
occurred that is called transesterification. In this
reaction glyceride converted into methoyl ester, any
type of methyl ester also called Biodiesel. The oil and
catalyst mixture leave for settling for 2 to 6 hours, after
that two layer was observe upper layer was biodiesel
oil and bottom layer was glycerin. If biodiesel oil
have impurities removed with water.Reserachers are
working to blended biodiesel with salvent or diesel
(Hussain ez al., 2023; Gurunathan and Ravi, 2015;
May et al., 2011; Ahanna ez al., 2014).

Biodiesel obtained from microalgae is a
biotechnological method, yield is higher 10 to 20
time than vegetable oil. Saima e a/. (2021) reported
that co-precipitation method was used to preparied
the catalyst used on vegitable oil to produce biodiesel.
By using Homogenous (NaoH) catalyst was obtained
84% of biodiesel from Jatropha at 65 °C reaction
temperature and 2 to 24 hours reaction time (Hussain
et al.,2023; Baskar ez al.,2018). Cu dopped zinc oxide
heterogeneous catalyst was used to obtained 92% of
biodiesel from jatropha seed (Jaffar ez al.,2022; Baskar
and Aiswarya, 2015; Gurunathan and Ravi, 2015).

Sathiesh eza/.(2022) investigated using heterogeneous
nanocatalyst (CuTiO?). The yield of biodiesel
was 90.2% with these parameters 3% catalyst
concentration, 60 °C reaction temperature, 3 hours
reaction time and methanol to oil molar ration 20:1.
Adriana et al. (2022) reporated that transestrifaction
method was ued to produced biodiesel from Jatropha
and soyabean oil. Potassium ferrate is a strong
oxidizing agent widely used for enervionmental
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application. at room temperature maximum yield was

98% of jatropha oil.

Saima ez al. (2021) reported that co-precipitation
method was used to prepared the catalyst used on
vegitable oil to produce biodiesel. The researcher
worked to explore and discover the various
homogeneous and heterogeneous catalysts to get
better yield. They evaluated the catalytic activity
under optimum condition.
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Figure 1: Production of Bio diesel from Jatropha
Curcas.

1.2 Biodliesel production in Pakistan

Pakistan is an agricultural country which population
more than 80% depend upon on directly or indirectly
to this field. The land of Pakistan is good for every
crop and having best canal system in the world. To
meet the energy demand government of Pakistan, get
step to produce biodiesel form edible and non edible
seed plants so started their cultivation normally in
2003, for this purpose started cultivation in 2005
only for 2 acors after that provide sector take part
and grow nurseries for jatropha oil seed and in 2006,
10000 saplings were provided to nursery at least their
growth 50000 in 2008 specially in Sindh and Punjab
and 20000 Jatropha plants cultivated by PSO in 2008.
Now all over the country researcher and university

Table 2: Properties of Biodiesel (Joon, 2011).

work inprogress to produce biodiesel from biomass
material. It is a great achievement for Pakistan to
meet the energy demand and find source to overcome
on pevorty. Pakistan can produce biofuel 0.17 barrel
ton per day in 2016 and In 2019, biofuels production
for Pakistan was 0.09 thousand barrels per day its
quantity increase day by day.

1.3 Jatropha oil physical properties

‘These samples were tested in PCSIR fuel department
lab Karachi. Acid components are measure the
acid valve in oil, this was carried out with standard
ASTM D664 by titration method. High Flash
point make biodiesel safer for storage, handling
and transportation. Internal property any fluid to
resistance in flow. Results of samples were given in
Table 1, Some different oil samples used as a reference
to compare the properties which also shown in Table
2.'The Jatroha oil have high amount of free fetty acid
14 to 20%, density and flash point at 15 °C is 932
kg/m* 242, respectively and gross Clarific vales 37.01
Mj/kg. The viscosity of jatropha oil is 51CSt at 30 °C.

Table 1: Properties of jatropha oil and diesel oil
sample.

Name of Acid value Density Viscosity Flash
sample mg KoH/gm Kg/3m Cst point °C
Jatropha oil  1.20 909 @ 25¢ 25.63 250

Diesel 0.064 800 @25C 1.563 52

Conclusions and Recommendations

Energy requirements increase day by day due
to increase population, industrialization and
urbanization. Pakistan energy demand increase 11%
in 2030 and three time in 2050. The coal, petroleum
products and natural gas ar major sources of energy
is the form of fossil fuels which are going to end

Property Unit Palmoil Wco Jatropha Soybean Dieselfuel ASTMD6751/02 DIN EN14214
Calorific value Mj/kg 335 329 392 33.5 42 - -

Flash point Co 164 180 135 178 68 130 120

Pour point Co 12 -5 2 -7 -20 -15t0 10 -15t0 10
Cloud point Co 13 1 -- 1 4 -- -

Cetane num -- 62 572 61 45 49 48 to 60 49

Viscosity Mm?*s 5.7 4.5 2.37 4.5 2.60 19to6 35to5
Density Kg/m* 880 884 880 885 850 870 to 890 875 to 900
Carbon residue Wt% - 0.3 0.20 - 0.17 - 0.3

Sulfur Ppm - -- - - 500 50 50
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therefore it is important to find new renewable
alternate source of energy. Biofuel is a renewable
alternate source of energy in the world. Biodiesel is
the form of biofuel which obtained from any source
of fatty acid. Jatropha is a non edible oil seed source
which produce of bioiesel. It is renewable, non-toxic
and ecofriendly of environment. Jatropha seed also
can be cultivated saline and normal saline soil which
used small amount of water. Jatropha oil have density
909kg/m?, viscosity 25.63CST, flash point 250 °C
and acid value was 1.20 mgKoH/g.
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