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Abstract: Esters from coconut oil or palm oil was prepared by reactions between fatty acid and alcohol using 

sulfuric acid as a catalyst. The experiment started from refluxing the edible oil with 7 M sodium hydroxide at the 

ratio of 5:6 v/v and the temperature of 75 0C for 9 hours to form soap.    Fatty acid was then prepared by adding 4 

M hydrochloric acid to soap. It was further reacted with either methanol, ethanol or isopropanol in the present of 

sulfuric acid for 8 hours to obtain esters with the percentage yield of more than 80 %. t-Butyl ester, however, was 

prepared by a different route. t-Butanol was reacted with fatty acid chloride to give t-butyl ester. t-Butyl ester 

prepared has the characteristics of having low ash and low viscosity. It has a boiling point in the range of 160-210 
0C which is lower than the other esters and a specific gravity of 0.8593 Kg/L which is comparable to that of methyl 

ester.  It is expected that t-butyl ester prepared form palm oil is able to use for better diesel oil.

Methodology:  Vegetable oil 50 ml and 60 ml of 7 M NaOH was added to 250 ml round bottom flask, followed by 

adding 5 ml of ethanol and then refluxed at 75 0c for 9 hours.  The soap was obtained by adding saturated NaCl 



solution and washed several times with distilled water. Soap was then reacted with 10% excess of 4 M HCl, after 

washing several times with distilled water, fatty acid was collected through filteration. Fatty acid 16 g and either 

methanol, ethanol or isopropanol with 20% excess was put into 250 ml round bottom flask. Sulfuric acid of 1 ml was 

added. The reaction mixture was allowed to reflux for 8 hours. The excess alcohol was distilled out and finally dried 

by adding anhydrous Na2SO4 to receive methyl, ethyl, or isopropyl ester. Preparation of fatty acid chloride was 

carried out by adding fatty acid 16 g and thionyl chloride in excess in 250 ml round bottom flask and refluxed for  50 

mins. The excess thoinyl chloride was removed by distillation.  When fatty acid chloride 17 g was brought to react 

with t- butanol in excess by refluxing at 85 0C for 2 hours and cleaned up. t-Butyl ester was obtained. All of the 

products were confirmed their structures by FT-IR and performed other tests. 

Results, Discussion and Conclusion: The yields of all products were more than 80%. The structure of palm oil is 

confirmed by FT-IR spectrum at  1705 cm-1 for C=O stretching ,1265 cm-1 for C-O stretching and 3472  cm-1 for O-H

stretching.  The structure of  fatty acid chloride  shows  FT-IR spectrum at  1792 cm-1 for C=O stretching ,1291 cm-1

for C-O stretching and 717 cm-1 for C-Cl  stretching. The structure of  ethyl ester  is confirmed by  FT-IR spectrum at

1726cm-1 for C=O stretching and 1188 cm-1 for C-O stretching. The structure of t-butanol shows   FT-IR spectrum at 

1206 cm-1 for C-O stretching and 3376 cm-1 for O-H  stretching. The structure of  t-butyl ester  is confirmed by  FT-IR 

spectrum at  1710 cm-1 for C=O stretching and 1203 cm-1 for C-O stretching . Ester of fatty acid and primary or 

secondary alcohol was prepared readily by esterification in the present of sulfuric acid. t- Butyl ester , however , 

could not be prepared from fatty acid and t- butanol by the same method due to steric  hindrance of tertiary alcohol.

Stronger acid ,i.e. fatty acid chloride was used to obtain the ester with the percentage yield of 81. t-Butyl ester has a 

potential to be good biodiesel, because its percentage ash, viscosity  and specific gravity are  comparable to methyl 

ester but it has much lower boiling point. 



Properties of esters of vegetable oil

 Properties  Palm oil Methyl ester 

(coconut oil) 

Ethyl

ester(coconut

oil)

Isopropyl ester 

(coconut oil) 

t-butyl

ester(palm

oil)

Status at room temperature 

flamability

time of combusion (sec) 

boiling point ( C)

melting point ( C)

viscosity (cps) 

specific gravity  (kg/l) 

ash (%) 

liquid

high smoke 

~80

>300

17.3

100

0.9542

0.020

liquid

low smoke 

~40

263-272

<0

20

0.8584

0.000

liquid

low smoke 

~40

230-250

<0

20

0.8607

0.015

liquid

low smoke 

~40

230-245

<0

20

0.8651

0.030

liquid

low smoke 

~40

160-210

<0

20

0.8593

0.013
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