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Abstract Rise in energy demand, unpredictable diesel fuel prices and fossil fuels-a finite source, will 

not remain forever draws the attention of researchers looking other alternative sources of energy such 

as biodiesels, an alternative fuel, is derived from fats of animals and plants. Biodiesel derived from 

vegetable oils also known as edible oils is one of the alternatives can be used for running internal 

combustion engines or for other energy requirements. Moreover, these fuels can be added to diesel 

fuels which will further lower the demand of diesel. The purpose of this study is to analyze 

experimentally the characteristics of biodiesel made from vegetable oils which includes WVO oil, 

soybean oil, sunflower oil, palm oil, refined oil and mustard oil while comparing them with each other 

and with diesel. The properties of various biodiesels are calculated by using standard procedure. 

Characteristics include density, viscosity, flash point, fire point, calorific value, and base to eliminate 

acidic content in the oil before processing. 
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1. Introduction 

The Biofuels are produced by using the standard process of transesterification. Vegetable oils 

can be easily grown in fields hence can be used to produced biofuels. In the recent years 

Government has indulge more into the renewable or other alternative energy resources as the 

Government identifies the need of the hour since depletion of natural storage of fossil based 

fuels.  

2. Research Methodology 

The research is carried out to evaluate the thermo-physical-chemical properties of the 

vegetable based oils so that their characteristics can further be used to analyse whether the 

oils can be used in an automobiles. The Six samples of different vegetable based oils has 

been prepared in the lab and then testing of various parameters as mentioned in table 1 is 

performed by using standard procedures in the lab. The Samples results are then 

comparatively analysed. 

Table 1: Oil used and Evaluated Characteristics 

Oils Used Characteristics 

 WVO oil 

 Soya bean oil 

 Sunflower oil 

 Palm oil 

 Refined oil 

 Mustard oil 

 Calorific Value 

 Soap Content 

 Flash Point 

 Fire point 

 Density 

 Viscosity 
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3. Result and Discussion: 

3.1: Amount of base required to eliminating acid content in oil: Using the standard procedure, 

the observation are depicted in figure 1.It can be seen that Waste vegetable oil (WVO) is 

required maximum base to neutralize as compared to other biofuels. 

 

Figure 1 : Base Requirement to neutralize Biofuels 

3.2: Density of Biofuels: Using the standard procedure, the observation are depicted in figure 

2. It can be seen that Sunflower oil biofuel is having maximum density as compared to other 

biofuels. 

 

Figure 2: Density of Biofuels 

3.3 Soap content: Using the standard procedure, the observation are depicted in figure 3. It 

can be seen that Waste vegetable oil is having maximum soap content as compared to other 

biofuels. 
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Figure 3: Soap Content of Biofuel 

3.4 Viscosity: Using the standard procedure, the observation are depicted in figure 4. It can 

be seen that sunflower oil is having maximum viscosity as compared to other biofuels. 

 

Figure 4: Viscosity of biofuels 

3.5 Calorific Value: Using the standard procedure, the observation are depicted in figure 5. It 

can be seen that WVO is having maximum Calorific value as compared to other biofuels. 

 

Figure 5: Calorific Value of Biofuels 

3.6 Flash Point: Using the standard procedure, the observation are depicted in figure 6. It can 

be seen that Soyabean oil biodiesel is having maximum flash point as compared to other 

biofuels. 
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Figure 6: Flash Point of Biofuels 

 3.7 Fire point: Using the standard procedure, the observation are depicted in figure 7. It can 

be seen that Soyabean oil biodiesel is having maximum fire point as compared to other 

biofuels. 

 

Figure 7:Fire point of Biofuels 

4. Conclusion: Comparison with the diesel: In figure 9 and figure 10 shows the 

analytical comparison of diesel with other biofuels prepared from vegetable based 

oils. It can be seen that  

 All  biofuels have less calorific value than diesel.  

 Soap content is high in biofuels as compared to diesel.  

 Flash and Fire point is relatively low for diesel as compared to other biofuels. 

 Density of diesel is less as compared to other biofuels. 

 Density of diesel for all biofuels and diesel are in range from 0.7 Kg/litre to 

0.85Kg/litre. 
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Figure 8: Comparison of Properties of various biofuels (i) 

 

Figure 9: Comparison of Properties of various biofuels(ii) 
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