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Introduction  

      The most common way to produce biodiesel is by 

transesterification, which refers to a catalyzed chemical reaction 

involving vegetable oil and an alcohol to yield fatty acid alkyl 

esters (i.e., biodiesel) and glycerol. Triglycerides, as the main 

component of vegetable oil, consist of three long chain fatty 

acids esterified to a glycerol backbone. When triglycerides react 

with an alcohol (e.g., methanol), the three fatty  acid chains are 

released from the glycerol skeleton and combine with the 

alcohol to yield fatty acid alkyl esters (e.g., fatty acid methyl 

esters or biodiesel). Glycerol is produced as a by-product. 

Methanol is the most commonly used alcohol because of its low 

cost and is the alcohol of choice in the processes developed in 

this study. In general, a large excess of methanol is used to shift 

the equilibrium far to the right.  

 
Fig. 1 Transesterification reaction 

 
Fig. 2 Flow sheet for Biodiesel Production 

Methodology 

Transesterification Experiment 

Overall reaction involved in whole process: 

  Oil + 3 MeOH                      3 Biodiesel + Glycerol 

Experimental procedure  

A known quantity of Jatropha oil is taken inside the reactor 

and heated at about 70 ºC. This temperature is maintained 

throughout the reaction by the thermostat inside the heat jacket.        

Preheating is used to remove unwanted moisture present in the 

oil. The trans-esterification is carried out in basic medium and to 

achieve it, KOH is used as a catalyst. Catalyst is dissolved in 

alcohol. Once the oil temperature reaches 70 ºC, alcohol solution 

(containing dissolved catalyst) is added to the reactor and an 

equilibrium temperature is maintained. During the reaction, 

alcohol gets vaporized. To prevent any reactant loss condenser is 

used to condense the alcohol vapor and reflux it back into the 

reactor.    

Once the reaction is over the products are taken out through 

the outlet in the lower side of the reactor and put in the 

separating funnel.  Two phases (having different density) are 

formed as a result of trans-esterification. Separation is done 

using a separating funnel. Upper layer consists of bio-diesel, 

alcohol, and some soap (formed as a result of side reaction 

saponification - free fatty acids get converted to soap). Lower 

layer consists of glycerin, excess alcohol, catalyst, impurities, 

and traces of unreacted oil.  Purification of upper layer (to obtain 

bio-diesel) is done in two steps.  

(i)  Removal of alcohol – by keeping mixture at elevated 

temperature ~80 ºC. 

(ii)  Removal of saponified products – by washing with warm 

water. Water is immiscible with bio-diesel, hence can be easily 

separated from bio-diesel. 

Experimental Set-Up 
      Reaction or trans-esterification is carried out in a reactor. 

Reactor consists of spherical flask, which is put inside the heat 

jacket. Oil is used as a medium of heat transfer from heat jacket 

to the reactor. Thermostat is a part of heat jacket, which 

maintains the temperature of oil and in turn the temperature of 

the reactants at a desired value. The reaction is carried out at 

around 65-70 ºC. Spherical flask consists of three openings. 
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ABSTRACT  

The transesterification reaction is actually replacement of alcohol group from an ester by 

another alcohol. The reaction was carried out by varying different parameters, like amount 

of catalyst in reaction, ratio of methyl alcohol to oil, temperature and stirring on the reaction; 

to find the best conversion of oil to biodiesel. Alkali catalysed transesterification is 

considered to be the best amongst all methods available for the production of biodiesel from 

fresh oil. Our aim is to establish the parametric dependency of the reaction from the 

experiments. 
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The center one is used for putting stirrer in the reactor. The 

motor propels the stirrer. Thermometer is put inside the second 

opening to continuously monitor the temperature of the reaction. 

Condenser is put in the third opening to reflux the alcohol 

vapors back to the reactor to prevent any reactant loss. 

 
Fig. 3 Biodiesel Production Reactor 

Result analysis 

Following parameters have been studied: 

* Variation of the amount of catalyst in reaction 

* Effect of the ratio of the methyl alcohol to Jatropha oil. 

* Effect of temperature on reaction  

* Effect of stirring on reaction  

Representative values of experimental observation: 

 Jatropha oil: 181 gm; Methanol: 78 gm; KOH: 1.0 gm; 

Time taken: 3.0 hrs; Temperature of Reaction: about 65
o
C; Time 

for separation: 24 hrs 

Effect of the Potassium hydroxide (KOH) concentration on 

transesterification 

  The variation of KOH was done with the range from 0.25 

gm to 1.5 gm. 

 
Fig. 4 Variation of catalyst concentration 

Effect of the amount of methanol on transesterification 

 The range of variation of alcohol was from 39 gm per 181 

gm of oil to 156 gm. 

 
Fig. 5 Variation of MeOH : Oil ratio 

Effect of Temperature on Trans-esterification 

 Temperature variation is considered from 37 deg’C to 65 

deg’C. All other parameters were kept constant 

 
Fig. 6 Effect of Temperature 

Effect of Stirring on Trans-esterification 

 Stirring variation is done from 180 rpm to 600 rpm. All 

other parameters are kept constant 

 
Fig.7 Effect of Stirring on reaction 

Conclusions 

Results in this study can be summarized as follows: 

* The best time of reaction is 1 hr  

* Optimum catalyst is 1.0 gm per 181 gm of oil. 

* Optimum amount of methanol is 39 gm per 181 gm of oil. 

* The Rate expression shows the dependence of initial rate on 

reaction conditions.   

* The parameter having most important effect on the production 

of Biodiesel is the amount (moles) of methanol.  
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