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ABSTRACT 

The energy crisis contributed to the development of bio-diesel production. Petroleum, charcoal and natural gas 

sources are limited and will be exhausted by the next century. Thus, looking for alternative source of energy is of 

vital importance Vegetable oils are a renewable and potentially inexhaustible source of energy with an energetic 

content close to diesel fuel. In recent years, bio-diesel has become more attractive as an alternative fuels for 

diesel engine because of its environmental benefits and it is made from renewable resource. 

The process leaves behind two products -- methyl esters (the chemical name for biodiesel) and glycerol, a 

byproduct that can be used for the production of cosmetics. This process can happen on any scale: in a mason jar 

or in a large-scale production facility. In Trans-esterification the vegetable oil or animal fat reacts with alcohol, 

like methanol, and a catalyst, (which helps the reaction take place). By volume, these reactants are about 75% 

vegetable oil or animal fat, 22% alcohol and a little lye. Once together, they are mixed thoroughly for about an 

hour and then left to settle. The heavy glycerol settles to the bottom and biodiesel sits on top. 
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1. INTRODUCTION 

Biodiesel fuel is a clean burning alternative fuel that is made from 100% renewable materials.  It is 

considered the fuel of the future. Some people may also call it as Biofuel.  Biodiesel does not contain 

petroleum, but can be mixed with petroleum to produce a biodiesel blend (e.g. B20, B50) that can be 

used in many different vehicles.  Pure biodiesel fuel, though, can only be used in diesel 

engines.  Biodiesel is biodegradable and non-toxic, making it so safe that common table salt has been 

proven more toxic. 

Biodiesel is not like vegetable oil alternative fuels.  Biodiesel can be used in its unaltered form in diesel 

engines.  Vegetable oil fuels must be modified and used only in combustion- ignition engines.  This 

makes biodiesel one of the easiest alternative fuels to use.  In fact, it is a great option for use on farms in 

farm equipment. 

Biodiesel fuel is made through a process called trans-esterification.  This process involves removing the 

glycerol from the vegetable oil or fat.  During the process byproducts are left behind, including methyl 

esters and glycerol.  Biodiesel is free from such substances as sulfur and aromatics which are found in 

traditional fuels. 

 

2. LITERATURE SURVEY 

Because of huge availability of area for cultivation of edible and non edible oil rich plants, Brazil is one 

of the leading manufacturers of biodiesel. This is the most burning topic where, several researchers 
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have made attempts to develop derivatives from vegetable oils. These derivatives are very similar to the 

physical, chemical, thermal properties of petro-diesel. Esters (biodiesel) derived from fatty acids of 

WCO, produced by the process of trans-esterification of vegetable oils are of properties similar to petro-

diesel (Enweremadu and Rutto, 2010). Literature is abundant showing merits of biodiesel: Biodiesel is 

found to reduce the emission of carbon dioxide (CO2) in the atmosphere, it is of renewable nature and 

its handling is safer, it does not have aromatic compounds, sulphur content is almost nil and atoms of 

oxygen in the molecules of biodiesel fuel may also reduce the emissions of unburnt carbon particles, 

Particulate matter, total hydrocarbons and carbon monoxide (CO) (Lapuerta et al., 2002; Alamu et al., 

2008). As discussed earlier, biodiesel is suffering from some demerits like increased emissions of 

oxygenated hydrocarbons, higher BSFC (Brake Specific Fuel consumption), lower indicated and brake 

thermal efficiency and high cost of production (Dunn et al., 1996; Canakci and Van-Gerpen 2001). This 

problem of high production cost can be solved partially by the use of waste cooking oil (WCO) or fats 

derived from animals as the raw materials for the process of trans-esterification (Dorado et al., 2003, 

2004). However, it is a well known fact that during the process of cooking/frying, vegetable oil is 

subjected to several changes in physical properties and chemical structure; also so many unwanted 

compounds are formed. These unwanted compounds may include polymerized triglycerides and free 

fatty acid as a result of which molecular mass of oil may and volatility of oil generally decreases. 

Hence, esters of fatty obtained from cooking oil will influence the characteristics of fuel like dynamic 

and kinematic viscosity; also it is believed that combustion characteristics become poorer. It leads to a 

increased concentration of Conradson carbon residue (Kulkarni and Dalai, 2006). Kulkarni and Dalai, 

2006; Enweremadu and Mbarawa, 2009 have presented detailed and comprehensive reviews of 

biodiesel production.  

 

3. EXPERIMENTAL WORK 

1 liter of oil is measured with the help of a measuring cylinder and it is then poured into the beaker (1 

lit.) which is further placed over a magnetic stirrer. Now the magnetic stirrer is switched ON and the oil 

is heated at a constant temperature of 55°C for some time until a constant temperature of 55°C is 

achieved. It should be noted that while the heating of oil is done, the magnetic bead should be rotated. 

In the meanwhile, 300 ml of anhydrous methanol is measured with the help of a measuring cylinder and 

6gms.of anhydrous KOH is dissolved in the methanol with the help of a glass rod. It is very necessary 

to handle the methanol as well as KOH very carefully. Heating should be done for 45-60 minutes. After 

heating of oil, the solution of methanol and KOH is poured in a jar with the help of a funnel. Ensure 

that jar is tightly closed and now stir the jar for 2 minutes so that solution and oil is completely mixed 

.Now, pour this mixture into a separating funnel and leave it for around 12 hours to settle down. After 

12 hours glycerol is separated from the oil due to its lower viscosity. Then the glycerol is separated 

from the oil. Now after the glycerol is separated, the left out content is a form of bio-diesel. In order to 

convert it in the form of pure bio-diesel we must remove the potassium methoxide which is still present 

in the oil. This is done with a process known as water washing. In water washing, we heat approx. 200 

ml of water separately up to a temperature of 75-80°C and this hot water is added to the left out 

solution. After this it is shaken vigorously and is then allowed to settle for about 6 hours the 

experimental setup consists of the following basic necessities: 

This procedure is repeated two to three times and every time a small proportion of diesel is checked 

with the help of litmus paper into the solution. If the colour of the litmus paper changes that means that 

still washing is needed. After this testing, if the colour of the litmus does not change, that means the 

Bio-diesel is now ready.  
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S. N. NAME OF THE EQUIPMENT REQUIRED QUANTITY 

1. Linseed oil 5 liters (as needed) 

2. Magnetic Stirrer 1 

3. Methanol 2.5 liters(approx.) 

4. Potassium hydroxide(KOH) 50 grams(approx.) 

5. Beakers 1 

6. Measuring flask (1000 ml) 1 

7. Glass stirrer 1 

8. Redwood viscometer 1 

9. Muffle furnace 1 

10. Cloud and pour point testing apparatus 1 

11. Flash and fire point testing apparatus 1 

12. Density measurer 1 

13. A lab setup should be done so an empty room 

where setup can be done 

1 

14. A diesel engine for load test 1 

15. Temperature sensor which senses temperature 

above 200°C 

1 

16. Thermometers below 0°C 3 

17. Laboratory thermometer 1 

18. scales accurate to 0.1 grams 1 

19. Litmus paper 5-6 strips 

 

 

 Further, now the chemical parameters are tested to ensure that the properties of bio-diesel match with 

the conventional diesel available or not. Various tests are being done. The various tests that are 

undergone are as follows: 

1. Viscosity Test 2. Flash and Fire point test 

3. Cloud and pour test 4. Density test 
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        Results of test are as follows:  

S.N OIL VISCOSITY 
CST 

FLASH 

POINT 

FIRE 

POINT 

CLOUD 

POINT 

POUR 

POINT 

DENSITY 

g/cm
3
 

1 Diesel 2.5 - 6.0 52°C 96°C 0.2°C -11°C 0.845 

2 Bio-diesel 3.57 152°C 180°C 0°C 3.2°C 0.892 

3 linseed oil 30.5 241°C 269°C 1.7°C -9.1°C 0.929 

 

4. CONCLUSION 

It is observed that the biodiesel made from linseed oil can be used as an alternative fuel to diesel. The 

physical and chemical properties of biodiesel so extracted are discussed above and on comparing them 

with conventional diesel oil we conclude that these properties are of nearby values of the diesel oil. 

Biodiesel is a safe alternative fuel to replace traditional petroleum diesel. It has high-lubricity, is a 

clean-burning fuel and can be a fuel component for use in existing, unmodified diesel engines. This 

means that no retrofits are necessary when using biodiesel fuel in any diesel powered combustion 

engine. It is the only alternative fuel that offers such convenience. Biodiesel acts like petroleum diesel, 

but produces less air pollution, comes from renewable sources, is biodegradable and is safer for the 

environment. 
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