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Abstract— Energy is considered as one of the most important 

factors for economic and industrial growth. With the 

increased use and energy. This demand depleting problem of 

fossil fuels there is a huge demand for an alternative and 

better source of promoted the emergence of biofuels among 

which biodiesel is considered to be the most accepted and 

best alternative for the depleting energy resources. Biodiesel 

is environment friendly, nontoxic, biodegradable, renewable 

as well as a neat biofuel and hence plays a significant role in 

meeting the energy demands. . There are four most important 

ways to make biodiesel, Transesterification, thermal 

cracking, direct use or blending and micro emulsions. The 

most common methods in the production of biodiesel, was 

emphasized in this review. 
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I. INTRODUCTION 

Energy is the chief mover of economic growth, and plays a 

vital role in sustaining the modern economy and society. Our 

future economic growth considerably depends on the long-

term accessibility of energy from the sources that are easily 

available, safe and affordable. The global energy demands 

have seen a drastically raised. India is importing more than 

75% of its fuel demand and expenses an enormous amount of 

money on fuel. Biodiesel is attaining more important as a 

smart fuel due to the fast depleting fossil fuel resources. If 

India has to eradicate poverty and meet its human 

development goals, then it has to sustain an 8% to 10% 

economic growth rate, over the next 25years. For delivering 

a sustained growth rate of 8%, India needs to increase its 

primary energy supply by 3 to 4 times. New sources of energy 

like biofuels may play a significant role in meeting the energy 

demands. 

 
Fig. 1: Use of fossil fuels 

Biodiesel, an alternative fuel, is made from 

biological sources such as vegetable oils and animal fats. It is 

eco-friendly and non-toxic has low emission profiles and so 

it is environmentally beneficial. The properties of biodiesel 

are almost similar to the diesel fuel; thus, it becomes a 

potential alternative to diesel fuel. Fatty acids may be used to 

prepare biodiesel fuel. Thus, any agriculture lipid should be a 

substrate for the production of biodiesel. Several attempts 

have been made by researchers across the globe to counter the 

effects of the growing information related to the finite nature 

of the present fossil fuel reserve and the associated hazards. 

In this paper, the results of a few of the researchers Problem 

statement 
Fossil fuel goes on depleting and consequently 

prices goes on increasing and thus need of a new renewable 

fuel source for automobiles to bridge the gap between 

demand and supply/availability arises.  The following pie 

chart shows diesel consumption in different sectors of India 

 
Fig. 2: Diesel consumption in different sectors 

A. Why Biodiesel 

The reasons behind choosing biodiesel as an alternative fuel 

are several. This fuel has various numbers of advantages over 

fossil fuels. 

1) According to a study from Switzerland, they create less 

greenhouse gas emissions than petroleum-based fuels. 

2) Biodiesels are alternative sources to fossil fuels allowing 

for greater fuel security for countries with little or no oil 

reserves of their own. 

3) Its low carbon content makes it as an alternative to 

heating oil. With the help of biodiesel we are cycling 

carbon instead of releasing stored carbon into the 

atmosphere. 

4) As well it degrades rapidly in the environment and is 

non-toxic. The rate at which biodiesel degrades is same 

as that of sugar. Pure biodiesel degrades 85 to 88% in 

water within 28days. Its biodegradability can be further 

accelerated by blending it with diesel. 

5) Biodiesel can be used in any ratio in any diesel engine 

with little or no necessary engine modification. 

Significantly, there is no change required for the existing 

internal combustion engine technology and 

infrastructure. Since billions of dollars of investment 

have been spent in the present engine technology, any 

change to that will not be acceptable and the use of bio 

diesel will allow the world with the continued use of the 

present infrastructure 
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II. METHODOLOGY 

A lot of research works have been carried out to use different 

vegetable and seeds oil both in its neat and modified form. 

Studies have shown that the usage of vegetable and seeds oils 

in neat form is possible but not preferable. The high viscosity 

of vegetable and seeds oils and the low volatility affects the 

atomization and spray pattern of fuel, leading to incomplete 

combustion and severe carbon deposits, injector choking and 

piston ring sticking. The different methods used to produce 

biodiesel are: 

 Direct use and Blending with diesel 

 Emulsification 

 Pyrolysis 

 Transesterification 

 Thermal cracking 

Among these, the Transesterification is the 

commonly used commercial process to produce clean and 

environmental friendly fuel. However, this adds extra cost of 

processing, because of the Transesterification reaction 

involving chemical and process heat inputs. 

A. Blending with diesel 

The animal fat or vegetable oil can be used as a fuel in direct 

injection engines; it has a good heating value and could give 

a sufficient power. But it has some problems due to its 

unacceptable properties, so it cannot be used in direct 

injection engine without any modification. To overcome such 

problems the alternative fuel sources are directly blended 

with diesel. This kind of blending will improve the fuel 

quality, reduces the fossil fuel consumption, etc. for an 

example 10% of coconut oil in blended with diesel. (10 % 

coconut oil + 90 % diesel). 

 
Fig. 3(a): Basic diagram of fuel blending 

B. Emulsification 

It’s a fluid system in which liquid droplets are dispersed in a 

liquid.  To solve the problem of high viscosity of vegetable 

oil, micro emulsions with solvents such as methanol and 

ethanol have been used. A micro emulsion is defined as the 

colloidal equilibrium dispersion of optically isotropic fluid 

microstructures with dimensions generally in the range of 1–

150 nm formed spontaneously from two normally immiscible 

liquids and one or more ionic or non-ionic amphiphiles. 

These can improve spray characteristics by explosive 

vaporization of the low boiling constituents in the micelles. 

All micro emulsions with butanol, hexanol and octanol will 

meet the maximum viscosity limitation for diesel engines. 

 
Fig. 3(b): Basic emulsification process 

 
Fig. 3(c): Micro emulsion 

C. Pyrolysis 

Pyrolysis is another important thermo chemical conversion 

process in which raw oil is degraded to bio fuel at medium 

high temperature (300-6000c) in the absence of oxygen. The 

paralysed material can be vegetable oils, animal fats, natural 

fatty acids and methyl esters of fatty acids. The Pyrolysis of 

fats has been investigated for more than 100 years, especially 

in those areas of the world that lack deposits of petroleum. 

Since World War I, many investigators have studied the 

Pyrolysis of vegetable oil to obtain products suitable for 

engine fuel application. 

 
Fig. 4(a): Pyrolysis process diagram 

D. Transesterification 

The biodiesel process (Transesterification) turns the oils into 

esters, separating out the glycerine from the main product 

(biodiesel). The glycerin sinks to the bottom and the biodiesel 

floats on top and can be decanted off. The process is called 

Transesterification, which substitute’s alcohol for the 

glycerin in a chemical reaction, using a catalyst. 

 

 
Fig. 4(b): Trans-esterification process 
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E. Thermal Cracking 

This method is able to crack the complex hydrocarbons to 

yield the less complex structures. The reaction is conducted 

at lower pressures and temperatures with or without the help 

of a catalyst, moreover the quantity and quality of the product 

is very nearer to that of diesel fuel, which is far superior to 

the oil produced by the transesterification process [35]. The 

most common catalysts used in thermal cracking are 

aluminium, red mud and Zeolite. In the catalytic cracking 

process, a batch reactor is packed with raw oil, which has a 

highly bonded structure along with known amount of 

alumina, red mud and zeolite catalyst per litre of oil in first, 

second and third reactor respectively. When heat is applied a 

speedy chemical reaction takes place, in the process complex 

structure is split into a simple structure, producing low 

viscosity and low density biodiesel. Scheme of thermal 

cracking process and treated procedure is shown in figure 4. 

The yielding of biodiesel starts at a temperature of 250°C and 

continues up to 300°C with some per cent of residue 

remaining in the reactor. Catalytic cracking plant consists of 

a reactor with oil inlet to pour raw oil mixed with the catalyst, 

safety valve to safeguard the reactor, a pressure gauge to 

indicate the pressure inside the reactor and drain hole to 

eradicate the residue and waste. 

 
Fig. 5: Process flowchart of thermal cracking 

III. LITERATURE REVIEW 

A. Mansukh Pushparaj Suresh, C. Jadhav Vishal Rakhama, 

“Experimental Investigation on the Production of Biodiesel 

from Various Oils and Determine Various Properties” 

International Journal of Engineering and Management 

Research March-April 2016. 

Among various fuels used for the experiment the minimum 

and maximum FFA (Free Fatty acid) content was found for 

coconut oil and soya bean oil respectively. Amount of NaOH 

required was found minimum and maximum for coconut oil 

and soya bean oil respectively. Minimum and maximum 

kinematic viscosity was found for coconut oil and soya bean 

oil respectively. Minimum and maximum flash point 

temperature was found for sunflower and groundnut biodiesel 

respectively. Minimum and maximum fire point temperature 

was found for coconut and groundnut biodiesel respectively. 

Minimum and maximum density was found for coconut and 

soya bean biodiesel respectively. Different parameters for 

different Feed stocks were tested and shown below with the 

help of Bar graph. 

B. Soni Sisbudi Harsono “Biodiesel Production from Palm 

Oil Technology”. Research Journal of Agricultural Science, 

2011 

Soni Harsono successfully produced biodiesel from palm oil 

by Transesterification process. In Transesterification the base 

catalyst sodium hydroxide pellet of 5 grams are weigh and 

kept in atmospheric temperature for 24 hours, then the liquid 

NaOH mixed with 100ml of ethyl alcohol which is added 

with the boiling crude palm oil between 50-60 °C.   

Comparison between palm oil   biodiesel and neat 

diesel is shown in the table below 

 
Table 1: Parameters comparison between Palm oil fuel and 

neat Diesel 

Palm oil biodiesel satisfies the important fuel 

properties as per ASTM specification of biodiesel. Engine 

works smoothly on Palm methyl ester with performance 

compared to diesel operation. The palm oil biodiesel can be 

successfully substituted as alternative fuel for CI engine. 

C. M Sulaiman Oguntola J Alamu, Opeoluwa Dehinbo and 

Adedoyin “Production and Testing of Coconut Oil Biodiesel 

Fuel and its Blend” Leonardo Journal of Sciences ISSN 

1583-0233 Issue 16, January-June 2010  

In the Laboratory scale production of coconut oil biodiesel, 

the following materials were used; 1 litre of coconut oil, 200 

ml of ethanol 99+% pure, potassium hydroxide (KOH), 

blender, scales accurate to 0.1 grams, measuring beakers for 

ethanol and oil, translucent plastic container with bung and 

screw-on cap, funnels, bottle for settling and washing, duct 

tape and thermometer. The major feedstock source used in 

this work is coconut oil, locally produced in Nigeria. It was 

purchased at the local market in Ayetoro, Ogun State, 

Nigeria. By the stoichiometric equation of the process, 1 mol 

of coconut oil is required to react with 3 moles of ethanol to 

produce 3 moles of the biodiesel and 1 mole of glycerol. 100g 

coconut oil was used for the Transesterification process. 

Reaction temperature for the process must be below the 

boiling point of alcohol (ethanol, 78°C) used [12]; therefore, 

a reaction temperature of 65°C was selected. Different 

researchers have reported different reaction times for 

Transesterification process as well as the entire biodiesel 

production process. The reported reaction time ranges from 

less than 30 minutes to more than 120 minutes [13]. Reaction 

time of 120 minutes was therefore selected. 

Two physical properties of neat diesel and coconut 

biodiesel were compared which is shown in the table given 

below 
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Table 2: Parameters comparison between Coconut oil and 

Diesel 

The potential for use of coconut oil for the 

production of alternative renewable and environmental 

friendly diesel fuel (biodiesel) was investigated. 

D. Khiraiya Krunal, Dinesh Dabhi, Nityam P. Oza “Review 

Paper A Review of Recent Research on Palm oil Biodiesel as 

Fuel for CI Engine” International Journal of Applied 

Research & Studies ISSN 2278 – 9480 Jan, 2013/293  

Palm oil biodiesel was made from Transesterification process 

in presence of Potassium Hydroxide as a catalyst which gives 

out crude biodiesel and glycerol. 

 
Properties of Palm oil before and after 

Transesterification were tested. Some of the properties which 

were tested are shown in the table given below. 

 
Table 3: Before Transesterification 

 
Table 4: After Transesterification 

Palm oil biodiesel satisfies the important fuel 

properties as per ASTM specification of biodiesel. Engine 

works smoothly on Palm oil biodiesel with performance 

compared to diesel operation.  Palm biodiesel gives lower 

performance on diesel engines for torque and thermal 

efficiency, compared to petroleum diesel. This is caused by 

the lower heat value of palm biodiesel to that of petroleum 

diesel. 

E. Dr. Rita Bajpai “A Review on Soya Bean Oil Biodiesel - 

An Alternative Source of Fuel”. International Journal of 

Science and Research (IJSR) (2013) 

Soya bean oil was made by using trans-esterification process. 

 
Different Parameters of soya bean oil were tested 

and compared with neat diesel. Different parameters of 

Soybean Biodiesel were:  

Parameters Soya bean biodiesel 

Viscosity (cp) 3.1 

Yield (ml) 77 

Flash point 0c 127 

Specific gravity 0.765 

Heat value (gm) 3.27 

pH 3.5 

Table 5: Different parameters related to soya bean oil 

Biodiesel obtained from the soybean oil has been 

chosen as feedback for fuel production. In this work biodiesel 

from soybean oil were successfully produced and analyzed 

under different observations (viscosity, flashpoint, specific 

gravity, yield, and heat value). Based on the above 

observations the biodiesel obtained from the soybean was 

found to be a better alternative as renewable biodiesel source. 

F. Krushna A. Antarkar, J. J. Salunke “Use of Jatropha 

Biodiesel in C.I. Engines- A review”.  Int. Journal of 

Engineering Research and Applications November 2015,  

Jatropha Biodiesel was made by using transesterification for 

this process, a specified amount of 450 ml methanol and 10 

gm Sodium Hydroxide (NaOH) was mixed in a round bottom 

flask. The alcohol/catalyst mix is then charged into a closed 

reaction vessel and 1000 ml Jatropha oil is added. Excess 

alcohol is normally used to ensure total conversion of the fat 

or oil to its esters. Biodiesel and neat diesel properties were 

compared as shown in table below 

 
Table 6: Parameters comparison between Jatropha and neat 

Diesel 

From this experiment it was concluded that: 

1) Jatropha biodiesel can be used as an alternative fuel in 

C.I. engines without any substantial hardware 

modifications in the engine. 

2) The physical, chemical and thermal properties of 

Jatropha biodiesel is improved by the process of 

transesterification. 

3) The oil bearing capacity of Jatropha plant is higher than 

the other plants from which vegetable oils are extracted. 
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IV. CONCLUSION 

1) Fossils fuels are non-renewable forms of energy 

resources and they are depleting day by day so the 

production of bio fuels such as biodiesel is increasing 

rapidly. Bio fuels like biodiesel are renewable, eco-

friendly and non-toxic energy resources. 

2) It can be produced by number of methods. But 

Transesterification process is the most common and 

industrialized method to produce Biodiesel 

3) Biodiesel was successfully produced from number of 

feed stocks. This gives alternate energy source for 

coming years. 

REFERENCES 

[1] Monisha J, Harish A, Sushma R, Krishna Murthy T P*, 

Blessy B Mathew, Ananda S. Biodiesel: A Review. Int. 

Journal of Engineering Research and Applications ISSN: 

2248-9622, Vol. 3, Issue 6, Nov-Dec 2013, pp.902-912 

[2] Dr. Rita Bajpai. A Review on Soya Bean Oil Biodiesel - 

An Alternative Source of Fuel. International Journal of 

Science and Research (IJSR) ISSN (Online): 2319-7064. 

[3] Krushna A. Antarkar , J. J. Salunke. Use of Jatropha 

Biodiesel in C.I. Engines- A review. ISSN: 2248-9622, 

Vol. 5, Issue 11, (Part - 2) November 2015, pp.17-24. 

[4] Mansukh Pushparaj Suresh, C. Jadhav Vishal Rakhama   

Tamanu (Calophyllum Inophyllum) Biodiesel 

Alternative Fuel for C.I.Engine: review. ISSN 

(ONLINE): 2250-0758, ISSN: 2394-6962. 

[5] Oguntola J ALAMU, Opeoluwa DEHINBO and 

Adedoyin M SULAIMAN. Production and Testing of 

Coconut Oil Biodiesel Fuel and its Blend. Leonardo 

Journal of Sciences ISSN 1583-0233. 

[6] BK Venkanna, C Venkataramana Reddy. Performance, 

Emission and Combustion Characteristics of Direct 

Injection Diesel Engine running on Calophyllum 

Inophyllum Linn Oil (Honne Oil). Bio resource 

Technology Volume 100, Issue 21, November 2009, 

pages 5122-5125. 


