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ABSTRACT 

Due to increasing demand for petroleum based fuels in the transportation sector, there is a need for 

alternative source of fuels. These fuels are renewable, eco-friendly and cheaper. The present work describes the 

production of Fatty Acid Methyl Ester from Calophyllum inophyllum oil and its Characteristics. The Calophyllum 

inophyllum seed has 62% of oil content and the oil is non-edible, the extracted oil from the seed has 11% of free 

fatty acid, so the oil is subjected to three stages of processing. The first stage is acid catalyst esterification that 

reduces the acid value of oil below3 by adding 2.5ml(optimized value) of sulfuric acid. The second stage is alkali 

catalyst transesterification here a heterogeneous catalyst (calcium oxide) is used for the first time. Thus the 

catalysts are reusable, environmentally being cost effective. Finally the third stage is where biodiesel is subjected to 

purification process to produce clean fuel. 
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INTRODUCTION 

Present day’s energy demand is increasing continuously because of the fast industry development, 

increasing population and increasing the pollution due to the petroleum based fuels. To fulfill this energy demand 

and the pollution are by using alternative fuel. The alternative fuels like biodiesel production. Vegetable oil are 

high fatty acid with high viscosity compare to the pure diesel fuel, so it is need to reduce the free fatty acid level 

and viscosity of vegetable oil. The main scope of the project is to use the Calophyllum inophyllum vegetable oil as 

bio diesel, due to high acid value of oil, preprocessing were carried out to reduce it by using sulfuric acid. Calcium 

Oxide (CaO) is used as heterogeneous catalyst in transesterification process to reduce the viscosity of biodiesel by 

removing glycerol content, after that post treatment processes were carried out to remove the excess alcohol and 

catalyst in the biodiesel.  

MATERIALS AND METHODS                       

Selection seed and extraction of oil: The seeds are extracted from Calophyllum inophyllum vegetable and oil is 

extracted from these seeds under mechanical extraction. The wild seeds contain up to 60-62% oil content, and it is 

non-edible oil, the oil is a potential source of biofuel         

Catalyst preparation: Initially catalyst is in the form of calcium hydroxide (Ca (OH)2), it  is one of the wastages 

in the gas welding industries. Then it is dried in hot oven to remove the moisture content. After that calcium 

hydroxide is heated up to 10000C to convert it into calcium oxide (CaO).Then it is kept in tight sealed packs during 

the process of producing biodiesel 

 
Acid catalyst Esterification: Acid value of the calophyllum inophyllum oil is high compare to normal vegetable 

oil, to reduce the acid value of oil, mixture of methanol and sulfuric acid solution were added with oil and kept it 

for heating and stirring process.  

Seed oil + H2so4+ methanol                   (H2so4+ methanol+ acid content) + pure oil to Transesterification process 

Transesterification: Transesterification (or) Alcoholysis is the reaction of a fat or oil with an alcohol to form 

esters and glycerol. The main purpose of transesterification is to reduce viscosity more or less equal to diesel, here 

methanol is taken as alcohol and calcium oxide as catalyst. The chemical reaction is 
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Figure 1.Transesterification Reaction 

Post processing: After transesterification process there is some excess glycerol, unreacted vegetable oil, methanol 

and catalyst content in methyl ester, so it can be removed by adding petroleum ether and methanol, water washing. 

After completing of post processing process drying were done to get pure biodiesel. 

Process optimization and properties:  

Acid Catalyst optimization: the acid catalyst is the parameter to affect the acid value and the yield, the catalyst 

H2SO4 level in between 2-5ml. the effect of catalyst in acid value and yield is shown in figure 2. 

 

  
Figure 2 Figure 3 

Alkali catalyst optimization: the alkali catalyst for Transesterification ic major role of production in biodiesel in 

that the quantity of using CaO catalyst are 2- 4g. That may also affect the yield and better quality of biodiesel. 

 
Fiqure.4.Catalyst Vs Biodiesel yield 

RESULT AND DISCUSSION          

 properties of the Calophyllum inophyllum biodiesel: The property of the produced biodiesel is measured 

and it will be tabulated to optimize best one having better quality compare to other. 

  
Fiqure.5. Biodiesel yield Vs specific gravit Fiqure.6. Biodiesel yield Vs density 

CONCLUSION           

 This study on biodiesel production from Calophyllum inophyllum oil by three-step process satisfies the 

objective of reducing the FFA present in the oil, followed by CaO catalyzed Transesterification, which comprised 



National Conference On Recent Trends And Developments In Sustainable Green 

Technologies 
Journal of Chemical and Pharmaceutical Sciences       www.jchps.com                              ISSN: 0974-2115 

JCHPS Special Issue 7: 2015                                                           NCRTDSGT 2015 Page 148 

of acid esterification, alkali Transesterification and post treatment. The acid esterification with 2.5 ml anhydrous 

H2SO4 at 60 ± 10 C for 60 min at 4:1 (methanol to oil) molar ratio gave the maximum conversion efficiency of FFA 

to triglycerides. Then the acid value will be reduce 11.5 from 2.1 after that post treatment the properties ane 

measured it and optimize parameter 
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