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Abstract— In present days of fuel crisis and rising price of conventional fuels, it becomes extremely important to search for 
an alternative one. As the days are passing away the demand is increasing enormously. However, country is not fully 
sufficient to meet its present day’s fuel demand. A large amount of fuel used in our country is being imported. So this 
constitutes a major loss of foreign exchange. Another important thing is that the burning of fossil fuels is polluting the 
environment considerably. The exhaust  pollutions from the  engines are crossing safety limits. All these aspects have forced 
a search for an alternative fuel which is abundantly available in India. There are several possible alternative sources of fuels, 
namely, vegetable oils, alcohols, natural gases, hydrogen gas, biogas, producer gas etc. Among them vegetable oils present a 
very promising alternative to diesel oil, since they are renewable. Since the vegetable oils are not available surplus in India, 
this is the high time for the researcher to go for non-edible vegetable oils which grow with less moisture, care and 
maintenance. This paper deals with a critical review of use some non –edible vegetable oils and their related technologies. It 
has been finally discussed that which will be  selected non-edible vegetable oil in near future.  
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1. INTRODUCTION  
 
The concept of using biomass fuel specially vegetable 
oil as a diesel fuel alternative is not new. Rudolf 
Diesel, the inventor of diesel engine demonstrated 
that engine could run on vegetable oil fuels. Since 
then various vegetable fuels and their esters have 
been tested as the   diesel fuel alternatives. With the 
increased availability of petroleum based fuels, 
studies on biomass based fuels are decreased. During 
the oil shock era of the 1970s , interest is these fuels 
again increased.   
Diesel engines are widely used as power sources for 
heavy and medium duty  applications because of their 
good fuel economy and low emissions of unburned  
hydrocarbons (HC) and carbon monoxide (CO).  
However, diesel engines usually exhaust higher 
amounts of particulate matter (PM) than spark 
ignition engines. Alkyl esters of vegetable oils, called 
‘Biodiesel’, hold promise as fuel alternatives for 
diesel engines. A number of researchers have shown 
that biodiesel has fuel properties and provides engine 
performance that is similar to diesel fuel.  
 
There are two types of vegetable oils (i) edible 
vegetable oils and (ii) non-edible vegetable oils. In 
India, there are less  surplus vegetable oils which 
could be used as diesel engine fuels and these are 
very costly. But non-edible vegetable oil, which can 
be abundantly, obtained from Jatropha, Koranja, 
Neem and Debdaru   plants. These plants can be 
cultivated abundantly in the rural areas. There is a 
problem of using these non-edible oils which have   
high viscosity and less cetane number in comparison 
to diesel. These two main properties have to be 
modified by some chemical processing 

(transesterification) to suit diesel engine.  Use of bio-
fuel has the possibility of less environmental 
pollutions in comparison to diesel.        
 
II. REVIEW OF LITERATURE  
 
In the present study it has been discussed the use of 
non-edible vegetable oil (Biodiesel) in diesel engine 
to safe the environment as well as to ensure 
independency of fuel sources. In India, many 
researchers have been shown interest to develop 
technology on non- edible vegetable oils to make it 
practically viable and comparable with diesel oil. 
Bhatt et al. [1] run a diesel engine using some non-
edible vegetable oils as a source of energy and 
observed that the performance characteristics of the 
diesel engine ester fed non-edible vegetable oils are 
almost comparable to the diesel engine performance. 
T. Backer et. al  [2] introduced a relatively new 
alternative fuels. They observed that Jatropha oil in 
low heat rejection (L.H.R) engine gave better 
performance and lower smoke emissions compared to 
the normal diesel engine.  Blending Jatropha oil with 
diesel and using such blend in the L.H.R diesel 
engine had the advantage of improving the 
performance of the blends over 100% Jatropha 
operation. The Jatropha oil also could be used as 
diesel fuel extender. 25% blend in L.H.R engine gave 
better performance and reduced emissions compared 
to Jatropha oil. There was a significant reduction in 
combustion duration and ignition delay with  
blending. Bose et al.  [3] operated a naturally diesel 
engine with etherified non-edible (Koranja) to study 
the performance and emission characteristics. The 
brake specific fuel consumption and brake thermal 
efficiency generated using ester fed Koranja oil and 
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diesel are found comparable. Nag et al. [4,5] run a 
diesel engine using 50%  ester fed non-edible 
(Debdaru) vegetable oil without sacrifice in 
performance of diesel engine.  Mathur and Das  [6] 
have studied on the utilization of non-edible wild oils 
as diesel engine fuels. Though the investigation on 
different non-edible vegetable oils have been carried 
out by many  researchers, Jatropha has suited mostly 
acceptable of its environmental benefits and the fact 
that it is made from renewable sources and can be 
prepared locally. Since India is deficient in edible 
oils, therefore, the non-edible oil like Jatropha could 
be the desirable source for India for production of 
bio-diesel. These plants could be grown on 
wasteland, about 80 million hectare of which is 
available in India. These crops grow in arid and semi-
arid region and require almost no post plantation 
management and care. Since, all most all the 
wasteland is available in rural and economically 
underdeveloped region, the large -scale bio-diesel 
production has an enormous potential for 
employment and development of these areas.    
 
Prof.D.K.Mehto and his team at Mechanical 
Engineering Department, B.I.T., Ranchi, India has 
tested non edible oil as bio diesel to investigate the 
performance and emission characteristics of Recardo 
variable compression ignition engine (Diesel version) 
using the non-edible vegetable oils such as Karanja, 
Jatropha and Debdaru as Biodiesel [6]. The 
motivation of this project is to select the appropriate 
non-edible vegetable oil on the basis of performance 
and emission characteristics and to run a 5 HP 
Kirloskar diesel engine  with the selected appropriate 
non-edible vegetable oil. So far they have studied the 
performance and emission characteristics of Recardo 
variable compression  ignition engine  using the non-
edible vegetable oil as mentioned above with a simple 
chemical processing of the oils. This chemical 
process is called ‘De-gumming’.    
After critical analysis of the results, it is noted that 
the performance characteristics of the diesel engine 
with diesel and Jatropha  are comparable but on the 
other hand emissions using Jatropha oil (Biodiesel) 
are low in comparison to diesel oil and specially 
smoke emission with Jatropha are quite low making 
conscious of researchers, scientists, professors  and 
publics to use Jatropha as biodiesel very promisingly 
on national and international levels.   
With the help of the de -gumming of non-edible 
vegetable oil such as Karanja, jatropha and Debdaru, 
it is observed that 20% of the non-edible vegetable oil 
blended with diesel can yield the satisfactory results. 
It is very  interesting to note that out of these three 
vegetable oils Jatropha give promising results.  
In future, the motivation of the research team is to go 
for full substitution of diesel with the non-edible 
vegetable oil by transesterification process. 
Ultimately, after selecting the appropriate non-edible 
vegetable oil a 5 HP Kirloskar diesel engine will be 

operated to run a pump for the irrigation purposes and 
demonstrated in the nearby village surrounding BIT 
Ranchi.  
 
The special properties of Jatropha are such as cetane 
rating, calorific value, which are most important 
deciding factors for the performance and emission 
characteristics of diesel engines are approximately 
parallel to diesel oil.  
 
III. HIGHLIGHTS OF BIODIESEL   
 

 Biodiesel is alkyl ester of vegetable oil.  
 The primary incentive for using biodiesel is 

that it is non-toxic, biodegradable and 
renewable fuel.  

 A good cetane numbers, low sulphur, low 
volatility and the presence of oxygen atoms 
in the fuel molecule of biodiesel.  

 Potential of emission reduction including 
CO, HC and PM.  

 In India great emphasis is on public 
transport. Thus all major cities operate buses 
powered by diesel engines.  

 Biodiesel has good performance and 
emission levels comparable to diesel fuel.  

 The Jatropha curcas tree is abundantly 
available in India.   

 Seed cake obtained from transesterification 
can be used as fertilizer.  

 Simple alcohols are used for 
transesterifiation and is usually carried out 
with a basic catalyst (NaOH,KOH) in the 
complete absence of water.  

 Esterification decreases the viscosity of oil, 
making it similar to diesel fuel.   

 
Disadvantages of biodiesel are  severe engine 
deposits, injector choking and ring sticking have been 
detected in long term usage when neat vegetable oil is 
used.  
 
IV. JATROPHA CULTIVATION ECONOMY  
 
What make s the GROWING GREEN FUEL 
sustainable and economic? 
  

 Trees are planted once only and produce 
seeds for upto 30 years.  

 They are inexpensive to maintain and easy 
to harvest.  

 Additional industry developed from the by-
products (Fertilizer and Glycerin)  

 Massive job creation and expansion for rural 
communities and farm co-operatives.  

 Reclamation of Non-productive Desert.  
 Positive Environmental Impact.  
 Fuel Import Generation of Foreign Currency  
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V. TARGET OUTPUT PER HECTARE  
 

 Seed 12.3 tonnes  
 Seed cake 8 tonnes  
 Vegetable oil 4 tonnes  
 Glecerol 0.3 tonnes  

 
CONCLUSION  
 
Biodiesel derive from non-edible vegetable oil have 
found attractive results which comparable with 
convention diesel oils. These are the conclusion may 
be drawn in favour of biodiesel.   
RENEWABLE is made from vegetative sources.   
HEALTHIER reduces air pollution and related 
public health risk  
BETTER higher cetane and lubricity than Diesel.  
VERSATILE similar performance to Diesel, can be 
blended.  
PRACTICAL mixes with any % with Diesel and can 
be distributed existing oil distribution infrastructures.  
FLEXIBLE Diesel engines can use with no 
modification  
ENVIRONMENTAL biodegradable, non-toxic, less 
pollutants PRICING cheaper than other alternatives.   
 
By proper Transesterification 100% Jatropha oil can 
be used to run a Diesel engine.  Vigorous testing is 
necessary to see the long term effect on engines.  
Transesterification is costly. Without 
Transesterification Diesel up to 20% Jatropha oil can 
be blended and can be used by a simple chemical 

processing (DEGUMMING) making economical.  
During transesterification process, the byproducts of 
methyl ester can be utilized on the chemical and 
fertilizer industries.   
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