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Abstract 

Biodiesel is normally prepared by chemically reacting lipids like vegetable oil, animal fat with an alcohol 

producing greasy acid esters. Mono-alkyl ester can be used unaided or blended with petro diesel in any magnitude. 

Mono-alkyl ester blends can also be used as heating oil. Blends of 20% biodiesel and inferior can be used in diesel 

tackle with no, or only unimportant modification while assured manufacturers do not enlarge contract treatment if 

equipment is spoiled by these blends.  New extreme insistent common rail engines have austere industrial unit limits 

of B5 or B20, depending on producer. Mono-alkyl ester has different solvent properties than petro diesel, and will 

corrupt natural rubber gaskets and hoses in vehicles. Biodiesel contains practically no sulfur, and it is often used as 

an stabilizer to Ultra-Low Sulfur Diesel (ULSD) fuel to aid with lubrication, as the sulfur compounds in petro diesel 

supply much of the lubricity. The energy properties of biodiesel such as kinematic viscosity, fattening value, flash 

point, carbon scum and explicit enormity were established. Jatropha oil and Jatropha Oil Methyl Ester (JOME) 

shaped in the laboratory. Properties obtained for the Jatropha oil methyl ester are extremely strictly harmonized 

with the values of conformist diesel fuel and can be used without any adjustment in the obtainable diesel engine. 
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I. INTRODUCTION 

Biodiesel has dissimilar solvent properties 

than petro diesel, and motivation debase ordinary 

rubber gaskets and hoses in vehicles, though these have 

a tendency to wear absent naturally and most likely will 

have previously been replaced with FKM, which is 

nonreactive to biodiesel. Mono-alkyl ester has been 

known to break down deposits of filtrate in the fuel 

Appearance anywhere petro diesel has been worn. As a 

consequence, fuel filters may become bunged with 

particulates if a swift evolution to untainted biodiesel is 

finished. so, it is suggested to change the fuel filters on 

engines and heaters abruptly after first switching to a 

biodiesel blend Mono-alkyl ester can also be used as a 

heating fuel in conjugal and profitable boilers, a mix of 

heating oil and biofuel which is unvarying and taxed 

slightly in a different way from diesel fuel used for 

carrying. It is occasionally celebrated as "bioheat". 

Biodiesel has displayed its capability to appreciably 

liquefy crude oil, depending on the resource of the fatty 

acids. In a laboratory surroundings, oiled sediments that 

simulated infected shorelines were sprayed with a 

single coat of biodiesel and showing to simulated tides. 

The color of biodiesel range from golden and dark 

brown, depending on the creation technique. It is faintly 

miscible with stream, has a elevated boiling point and 

stumpy vapor pressure. The flash point of biodiesel 

(>130 °C, >266 °F)  is appreciably privileged than that 

of fuel diesel (64 °C, 147 °F) or gasoline (−45 °C, -

52 °F). Biodiesel has a concentration of 0.88 g/cm³, 

advanced than petro diesel. The conventional aligned 

vaccination system is more forgiving to poorer 

superiority fuels as opposed to the common rail fuel 

system. The higher pressures and tighter tolerances of 

the common rail arrangement allows for greater control 

over atomization and injection process time. The buck 

temperature at which fuel can surpass through a 

45 micrometer filter is the cold filter plugging point 

(CFPP). Mono-alkyl ester is refrigerated auxiliary it 

will gel and then congeal.  That waste vegetable oil is 

the greatest source of oil to fabricate biodiesel, but the 

accessible supply is significantly less than the amount 

of petroleum-based fuel that is burned for shipping and 

domicile heating in the world, this local explanation 

could not scale to the existing rate of utilization. The 

deliberate over the energy balance of biodiesel is 

unending.  

 

Transitioning entirely to biofuels might require 

immense tracts of land if conventional food crops are 

used. In this difficulty would be chiefly severe for 

nations with large economies, since energy 

consumption scales with economic output. There is an 

ongoing make inquiry into finding more appropriate 

crops and improving oil yield. additional sources are 

potential counting human fecal matter, with Ghana 

construction its first "fecal sludge-fed biodiesel plant." 

with the current yields, vast amounts of territory and 

fresh water would be desirable to manufacture 

sufficient oil to entirely replace fossil fuel tradition. 
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II. JATROPHA CURCAS FEATURES 

Jatropha curcas is a kind of flowering plant in 

the spurge family, Euphorbiaceae. Curcas is a 

poisonous, semi-evergreen shrub or tiny tree, 

accomplishment a height of 6 m (20 ft). It is 

challenging to a high amount of aridity, allowing it to 

be adult in deserts. The seeds include 27-40% oil  that 

can be processed to produce a luxury biodiesel fuel, 

utilizable in an ordinary diesel engine. Cultivation is 

uncomplicated. Jatropha curcas grows in tropical and 

subtropical regions. The plant can grow up in 

wastelands and grows on roughly any territory, flush on 

gravelly, sandy and saline soils. Jatropha curcas has 

restricted usual vegetative dissemination and is 

frequently propagated by seed. Promulgation through 

seed leads to a lot of genetic changeability in terms of 

expansion, biomass, seed yield and oil contented. 

Jatropha plants, plant with fruits, seed with shell and 

seeds are shown in figures 1-4 

 

Low seed feasibility and the obstinate nature 

of oil seeds also perimeter seed broadcast. When 

Jatropha seeds are compacted, the consequential 

Jatropha oil can be processed to produce a premium 

biofuel or biodiesel that can be worn in a usual diesel 

car or further processed into jet fuel, while the residue 

can also be used as biomass feedstock to power 

electricity plants, used as nourishment or as animal 

fodder. The fats and oils are twisted into esters while 

extrication the glycerin. At the closing stages of the 

method, the glycerin settles and the biofuel floats. The 

progression throughout which the glycerin is estranged 

from the biodiesel is known as transesterification. 

 

 
Fig. 1 Jatropha Plants 

 
Fig. 2 Jatropha Flowers 

 

 
Fig. 3 Jatropha Plant With Fruits 

 

 
Fig.4 Jatropha Seats With Shells 

 

III.  METHYL ESTER PREPARATION 

FAME is produced from vegetable oils, animal 

fats or devastates cooking oils by transesterification. In 

the transesterification progression a glyceride reacts 

with an alcohol in the occurrence of a mechanism, 

forming a mixture of full of fat acids esters and an 

alcohol. With triglycerides outcome in the invention of 
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glycerol. Transesterification is a reversible reaction and 

is conceded out by incorporation the reactants. A 

muscular support or a muscular bitter can be used as a 

mechanism. 

 

In pedestal handling for each liter of oil, 200 

ml of methanol (20% by volume) and 6.5 grams of 97% 

pure NaOH (Sodium Hydroxide) is added. The fusion is 

stimulated thoroughly awaiting it forms a clear result 

called “Sodium Methoxide”. This elucidation is added 

to the oil and encouraged for fifteen minutes constantly 

to neutralization sulfuric acid. The fusion is heated to 

600C and maintained at the same temperature with 

thrilling at 500 to 600 rpm in a blocked container. 

When the solution turns into brown silky in color, 

which shows that the whole effect is finished. After 

conclusion of the mixture in decanter, bottom part of 

the glycerin is estranged from the biodiesel. Jatropha 

methyl oil ester (JOME) is bubble washed with distilled 

water for about half an hour to confiscate soaps and un-

reacted alcohol. Washing is recurring till the JOME 

estranged with clear water. Composed JOME is 

passionate to remove water and formed biodiesel is 

taken for categorization. 

 

IV. BIODIESEL CHARACTERIZATION 

Biodiesel was fashioned with a two-step 

esterification–transesterification process. Investigation 

of the physicochemical properties of diesel–biodiesel 

blends precedes the concert and secretion study using 

10% and 20% blends (ALB10 and ALB20). A 55 kW, 

2.5 L, four-cylinder circumlocutory injection diesel 

engine was used to transmit out tests under environment 

of invariable load and unstable rate. Brake power 

decreased 0.36–0.76%, and brake-specific fuel 

consumption (BSFC) increased 2.42–3.20% for these 

blends. In broad-spectrum, the weaken emanation 

profile was much better compared to diesel excepting 

for NOx production, which amplified by 2.12–8.32% 

compared to diesel. This is satisfactory as per ASTM 

norms for Biodiesel as shown in Table 1. 

The biodiesel fuel belongings of having the 

tackiness much closer to diesel fuel than vegetable oil 

helps fashion a much lower drop, which burns cleaner. 

It has much better lubricating and a higher cetane 

ratings than today's lower sulfur diesel fuels. Biodiesel 

also helps in reducing fuel system wear. The fuel 

insertion equipment depends on the fuel for its 

lubrication. Studying the chemical properties of 

biodiesel fuel, its fattening value is about 37.27 MJ/L, 

which is 9% lower than regular petro diesel. It has 

almost no sulfur content, and is recurrently used as a 

stabilizer to Ultra-Low Sulfur Diesel (ULSD) fuel. 

 
Table 1 Comparison of Fuel properties 

Property Jatropha 

oil 

Jatropha 

oil methyl 

ester 

Diesel 

Density at 

15
0
C 

(kg/m
3
) 

925 878 850 

Viscosity at 

35
0
C (cst) 

48.5 4.76 2.7 

Flash Point 

(
0
c) 

189 162 68 

Carbon 

residue (%) 

0.3 0.03 0.19 

Pour point 

(
0
c) 

-6 -6 -20 

Cetane 

Number 

24 53.8 48 

 

A. Advantages of Bio Diesel 

 Bio Diesel is the mainly important form of 

renewable power that can be used frankly in any 

presented, untouched diesel engine.  

 Smaller Trade Deficit: producing additional 

biofuels will save overseas replace and condense 

energy expenditures and tolerate increasing 

countries to put more of their possessions into 

fitness, education and other services for their 

neediest citizen.  

 Economic Growth: Biofuels generate new markets 

for farming products and encourage pastoral 

development because biofuels are generated 

commencing crop. Today, many of these farmers 

are besides small to contend in the inclusive 

promote, principally with the playing grassland 

tilted alongside them through traffic distorting 

agricultural subsidies. At the population level, 

farmers that manufacture fanatical energy crops 

can develop their incomes and grow their own 

deliver of reasonable and trustworthy power. 

 Cleaner Air: Biofuels smolder more austerely than 

gasoline and diesel. Using biofuels means 

producing less emissions of carbon monoxide, 

particulates, and toxic chemicals that reason fog, 

intensify respiratory and heart disease, and supply 

to thousands of untimely deaths each year.  

 Less Global Warming: Biofuels control carbon to 

facilitate was taken out of the impression by plants 

and trees as they grew. The Fossil fuels are adding 

up titanic amounts of stored carbon dioxide (CO2) 

to the environment.  
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B. Disadvantages of Bio Diesel 

 At present, Biodiesel fuel is stint one and a half 

times other luxurious than petroleum diesel fuel. 

 It requires force to make biodiesel fuel from soy 

crops; plaus present is the power of sowing, 

fertilizing and harvesting. 

 Another biodiesel fuel disadvantage is to facilitate 

it can injury rubber hoses in a few engines. 

 As Biodiesel cleans the mud from the engine, this 

dirt can then get together in the fuel filter, thus 

obstruction it. 

 Biodiesel fuel allocation transportation needs 

expansion, which is another of the biodiesel fuel 

disadvantages. 

V. CONCLUSION 

In the present exploration, it has established 

that Jatropha oil may be worn as source to obtain 

biodiesel. Consequence shows that alkaline catalyzed 

transesterification is a talented process to produce 

biodiesel in huge scale. In future we are using this same 

method into some other advance plants that gave a 

some high efficient fuel like petrol and multifeed stock. 

Like as neem, Keystone etc. possessions of different 

parameters such as temperature, time, and reactant ratio 

and catalyst attention on the biodiesel yield were 

analyzed. The best amalgamation of the parameters was 

originate as 6:1 molar ratio of Methanol to oil, 6.5 grms 

of NaOH channel, 600C reaction temperature and 60 

minutes of rejoinder time. The tackiness of Jatropha oil 

reduces significantly after transesterification. Biodiesel 

characteristics like density, viscosity, flash point, 

carbon residue, pour point and cetane number are 

comparable to diesel. 
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