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ABSTRACT 
Biodiesel derived from the neem oil has been proved as an alternative fuel sources. Since neem is most common edible 

and medicinal plant could be grown at any places in India, it was selected for the biodiesel purpose. Selected grades 

of neem seeds are collected and they are dried for some time. Dried seeds are crushed and the oil was extracted in the 

oil mill. Collected oil was tested to know their various properties. Since it was found to be more suitable for biodiesel 

then it was trans-esterified as the acid value was not suitable for the single stage trans-esterification. Hence two stage 

trans-esterification was done. First stage to reduce the acid value and second stage was a usual methanolysis process. 

Trans-esterified biodiesel was tested for the various other biodiesel properties. Neem oil biodiesel will be the 

prominent source for alternate fuel in the future. 
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     INTRODUCTION 
Biodiesel extracted from various vegetable oils play a vital role today. Various vegetable oils including both the edible 

and non-edible oils have been serving as a promising source as an alternative fuel in the market. Biodiesel has 

numerous desirable fuel properties. It is intrinsically very low in sulphur and tends to be cleaner-burning than fossil 

diesel as well as reducing engine wear. Many modern vehicles can run on pure biodiesel (B100), but it is more 

commonly blended prior to sale in ratios up to about 30% v/v (B30). Dissolved in the solvent.Recent trends in the 

biodiesel have been involving the development and commercial fuel purpose.  

 

Neem oil biodiesel will be a prominent alternative for the commercial fuels without doubt as it was available abundant 

in the environment at lower cost in the form of boifuel and as seeds. Oil extraction from the seeds doesn’t require any 

major techniques and it is also quite easier. Once the oil was expelled from the seeds it has to be tested for the various 

properties and then it has to be trans-esterified. After trans-esterification we obtain the biodiesel which also be tested 

for the various properties. Those properties involve flash point fire point, pour point, cloud point, density, viscosity, 

calorific value, iodine value, saponification value and cetane number. After testing the properties that biodiesel can 

be tested on the engine with biodiesel blends with the diesel. Because of the property of the neem oil biodiesel it was 

not tested as straight vegetable oil in the engine. Biodiesel is one of the most promising alternative fuels to meet these 

problems. It is renewable, biodegradable, non toxic and has almost very close property to that of diesel fuel [1]. The 

process of esterification integrates chemical reactions and an external contribution of heat [2]. Muthu et al. [3]. The 

current trend focuses on search for an alternate fuel for the replacement of fossil fuels due to the increase in the price 

and environmental concerns [4]. Biodiesel gives also a shorter ignition delay than conventional diesel fuel, this and 

its higher content in oxygen lead to an increase of NOx emission and combustion efficiency [5]. Neem comprises 

mainly of triglycerides and large amounts of triterpenoid compounds. It contains four significant saturated fatty acids, 

of which two are palmitic acid and two are stearic acid. It also contains polyunsaturated fatty acids such as oleic acid 

and linoleic acids [6]. Transesterification (alcoholysis) is a chemical reaction between triglycerides present in the 

vegetable oils and primary alcohols in the presence of a catalyst to produce mono-esters (biodiesel) and glycerol [7]. 

The soyabean and the rapeseed biodiesels are generally used in USA and Europe respectively [8]. American Society 
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for Testing and Material (ASTM) define biodiesel as a fuel comprises of mono alkyl ester of long chain fatty acids 

derived from vegetable oil or animal fats [9]. In addition, it can be used in diesel engines alone, or blended with diesel 

oil [10]. 

 

MATERIALS AND METHODS 
Extraction of the oil from the neem seeds was done with the oil expelling machine. Initially the seeds are dried for 

48hours in the sunlight to remove the water content in the seed if present any. After removing the water content from 

the seeds they are expelled with the oil mill. A kilogram of the neem seeds can yield upto 400ml of the oil 

approximately. After extracting the oil, it was filtered or left for the settlement for a period of 24hours. Filtered oil 

was used for the trans-esterification process. Trans-esterification could be done depending upon the acid value of the 

oil. Acid value of the oil was tested with titration against the phenolphthalein. If the acid value was less than 2% then 

a single stage trans-esterification is sufficient. If it was more than 2% a double stage trans-esterification was 

mandatory. Hence acid value was tested for the biodiesel production and the test results showed 35% of acid value 

and the two stage trans-esterification was done.  

 

Initially 1 liter of oil was preheated upto 100degree Celsius to remove any water present in the oil. After removing the 

water content 2% of H2SO4 was added and it was stirred constantly. After 30minutes 1:5 molar ratio of methanol was 

added, And the temperature was maintained at 60degree Celsius as the boiling point of the methanol was 65degree 

Celsius beyond which the methanol could be evacuated due to higher temperature. Hence the temperature was 

maintained constantly. Then 2% of KOH was added in v/v ratio to the oil. After 30minutes once again 1:5 molar ratio 

of methanol was once again added to the oil. The complete mixture was stirred constantly for 60minutes continuously 

and then left for settlement in a settling flask. After a settling period of 24-48hours two layers will be found in which 

the upper layer noted as biodiesel and the lower layer was glycerol which is a highly dense fluid. Biodiesel was 

separated from the glycerol and it was tested for various properties.  

 

RESULTS AND DISCUSSION 
Oil extraction from the neem seeds was done with the oil expeller. Expelled oil was tested for various properties. 

Table 1 shows the properties of the neem oil and comparision with the other oils. 

 

Table1. Properties comparison of neem oil, Karanja oil and sesame oil. 

PROPERTIES NEEM OIL KARANJA OIL SESAME OIL 

Density(Kg/m3)@ 30°C 947.4 935.8 920 

Kinematic viscosity (mm2/sec)@ 40°C 36.7 35.8 32.5 

Flash point(oC) 234 212.0 260 

Fire point(oC) 249 224.0 284 

Pour point(oC) -5 -4 -3.9 

 

The properties of the neem oil biodiesel was mentioned below with comparison with the Karanja and the sesame oil 

biodiesel and it was tabulated in the table 2. The properties were tested as per the ASTM standards in the laboratory 

and it was compared with neem oil methyl esters 

 

Table 2. Properties comparison of Neem oil methyl ester with, Karanja and Sesame oil methyl ester 

PROPERTIES 

NEEM OIL 

METHYL 

ESTER 

KARANJA 

OIL 

METHYL 

ESTER 

SESAME 

OIL 

METHYL 

ESTER 

DIESEL 

Density(Kg/m3)@ 30°C 876.7 797 870 835 

Kinematic viscosity (mm2/sec)@ 40°C 4.52 7 4.28 3.9 

Flash point(oC) 168 97.8 162 56 
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CONCLUSION 
Thus the Neem oil methyl ester was found to be more suitable for the IC engines as fuel. It could replace the 

commercial fuels partially and when utilized properly, it can cut off the cost of commercial fuels. Properties of NOME 

obtained was compared with standard diesel and other biodiesel and found to be in ASTM Limits. Also that extraction 

of neem methyl ester from corresponding neem oil was done at high efficiency 
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