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Abstract— The hypothesis is made was correct; this 

experiment is proved that ester can indeed can create by 

combining carboxylic acid and alcohol.  Different scent can 

be created form combination of different types of alcohol 

and different types of acid.  This means that it is in fact 

possible to create or scents that could possibly have 

therapeutic properties. Potential sources of error include that 

the concentration of the ester created was too high, and 

hence the scent of the ester was difficult to determine 

accurately Another Source of error was that the ratio of 

carboxylic acid and alcohol might have slightly varied from 

each sample due to inaccurate measuring in the experiment 

was to be redone more attention could be paid to more 

accurate ratio of each sample more attention also need to 

paid to the concentration of each ester so that is easier to 

identify the smell. The  deference rates of esterification are 

due to chemical structure of alcohol was first reported by 

German chemist NikolayMenschutkin in 1879 during world 

war second. He developed solid acid catalyst or ion 

exchange    resin for use in manufacture of ester  .The 

reason for this is that although esters cannot form a 

hydrogen bond with each other, they can form a hydrogen 

bond with the water molecules. One of partially-positive 

hydrogen atoms in water molecules can be attracted to one 

of the lone pairs of oxygen in the esters thus, a hydrogen 

bond is formed. This intermolecular attraction will release 

enough energy sufficiently to solvate the ester. As for the 

ester with longer chain, the hydrocarbon portion forces itself 

between the water molecules and break the hydrogen bonds 

between the water molecules. This makes the solubility 

decreases. Lewis acid sites are formed but Bronsted acid 

sites are removed, and Bronsted acid sites are more crucial 

factor in the catalysis esterification reaction. Hence, if 

increases the reaction temperature the Bronsted acid sites 

were reduced and decreases the activity of catalyst. In the 

part of simulation work, this has been done by nonlinear 

least square method and Arrhenius law with the help of 

Matlab software. It was obtained the equilibrium rate 

constant increases as increase the reaction temperature and 

catalyst loading hence increases the rate of reaction. 
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I. INTRODUCTION 

There is an increasing the inclination of chemical industries 

toward new processes that should meets requirement such as 

generation of nearly zero waste chemicals, less energy, and 

sufficient uses of product chemicals in various application. 

Hence the esterification is widely employed reaction in the 

organic process industry. 

 Esterification reaction is classical example of an 

equilibrium limited reaction. Esters are widely used in 

various processes of industries in esterification use of large 

excess of reactant increase the cost for separation 

A. Fisher Esterification 

A Fisher esterification is the condensation reaction between 

a carboxylic acid and an alcohol that occurs in the presence 

of a mineral acid (normally, H2SO4 or HCl). The mechanism 

for this reaction is shown below for the synthesis of the ester 

methyl butyrate, which has an apple fragrance/flavor. First, 

protonation of the carbonyl oxygen lowers the carbonyl 

LUMO (π*) sufficiently for addition of the weakly 

nucleophilic solvent, methanol. Within the tetrahedral 

intermediate, proton transfer occurs to generate water as a 

good leaving group. Reformation of the carbonyl π bond by 

elimination of water generates the protonated ester. Loss of 

the proton then regenerates the acid catalyst and provides 

the product ester in a reaction that is called a nucleophilic 

acyl substitution reaction. This reaction occurs at high 

temperatures and can be pushed to completion by removing 

water as it is formed. Performing the reaction in the alcohol 

solvent (methanolin this example) also favors ester 

formation in this thermodynamically controlled Procedure 

B. General Reaction 

 

C. Available industrial chemical process 

There are different chemical reaction processes are   

available: 

1) Isomerization: 

In chemistry isomerization is the process by which one 

molecule is transformed into another molecule which has 

exactly the same atoms, but the atoms are rearranged. In 

some molecules and under some conditions, isomerization 

occurs spontaneously. Many isomers are equal or roughly 

equal in bond energy, and so exist in roughly equal amounts, 

provided that they can 2 interconverts relatively freely, that 

is the energy barrier between the two isomers is not too 

high. When the isomerization occurs intramolecularly it is 

considered a rearrangement reaction an intramolecular 

isomerization that involves the breaking or making of bonds 

is a special case of a molecular rearrangement. 

2) Dehydration: 

Dehydration is defined as an excessive loss of body fluid. It 

is literally the removal of water from reaction system which 

forms during reaction process. In the case of Carboxylic 

acid and alcohol reaction system the dehydration play vital 

role because during reaction excess water has been losses 

3) Esterification: 

Esterification is the chemical process for making esters, 

which are compounds of the chemical structure R-COOR', 

where R and R' are either alkyl or aryl groups. The most 

common method for preparing esters is to heat a carboxylic 

acid with an alcohol while removing the water that is 

formed. A mineral acid catalyst is usually needed to make 

R OH + R' C

O

OH
H

R' C

O

OR+ H2O
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the reaction occur at a useful rate. Esters can also be formed 

by various other reactions. These include the reaction of an 

alcohol with an acid chloride or an anhydride. The chemical 

structure of the alcohol, the acid, and the acid catalyst used 

in the esterification reaction all effect its rate. Simple 

alcohols such as methanol and ethanol react very fast 

because they are relatively small and contain no carbon 

atom side chains that would hinder their reaction. These 

differing rates of reaction were first reported by. German 

chemists, during World War II, developed solid acid 

catalysts or ion exchange resins for use in the manufacture 

of esters. These solid catalysts work well with acid sensitive 

esters because they can be separated from the product by 

filtration and therefore, the catalyst does not spend very 

much time in contact with the acid unstable product. The 

esterification process has a broad spectrum of uses from the 

preparation of highly specialized esters in the chemical 

laboratory to the production of millions of tons of 

commercial ester products. These commercial compounds 

are manufactured by either a batch or a continuous synthetic 

process. The continuous process for making esters was first 

patented in 1921 and has been used extensively in the  

manufacture of large quantities of ester 

D. Process 

1) Synthesis of Allyl  propionate: 

Allyl propionate were prepared by taking 20 ml of propionic 

acid in RB flask then add 20 ml of allyl alcohol &2 ml of 

sulphuric acid then reflux for 60-75 minute, cool the mixture 

at room temperature, layer is form that is organic and 

aqueous layer separate organic layer of ester by the 

separating or extracting funnel ,wash it by using sodium 

bicarbonate  and sodium chloride 

 

E. Properties 

Product-I:- 

Name:-Allyl   Propionate 

Colour:-Colourless 

Odor:-Fruity 

State:-Liquid 

Boiling Point:-120oC 

Structure:- 

 

F. IR Spectral Data 

1) Allyl Propionate: 

Sr. 

No. 

 

Bonds 

Stretching 

frequency(cm-1) 

Standard 

stretching[28] 

frequency(cm-1) 

1. 
-C-O- 

stretching 
1178.63 cm-1 1000-1300 cm-1 

2. 
C-H  

stretching 
2974.64 cm-1 2850-2950 cm-1 

3. 
-C=O 

stretching 
1733.71 cm-1 1700-1750cm-1 

4. 
-C-C- 

stretching 
1078.56 cm-1 1100-1120 cm-1 

 
Fig. 1: Allyl Propionate 

G. Synthesis of Ethyl acetate 

Ethyl acetate were prepared by taking 20 ml of acetic acid in 

RB flask then add 20 ml of ethyl alcohol & 2 ml of 

sulphuric acid then reflux for 60-75 minute, cool the mixture 

at room temperature, layer is form that is organic and 

aqueous  layer serrate organic layer of ester by the 

separating or extracting funnel ,  wash it by using sodium 

bicarbonate and sodium chloride and separating 

corresponding ester. 
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H. Properties 

Name:-Ethyl   acetate 

Colour:-Colourless 

Odor:-Aromatic 

State:-Liquid 

Boiling Point:-77.6oC 

Structure: 

 

I. Ethyl acetate 

Sr. 

No. 
Bonds 

Stretching 

frequency(cm-1) 

Standard 

stretching[28] 

frequency(cm-1) 

1. 
-C-O- 

stretching 
1237.50 cm-1 1000-1300 cm-1 

2. 
C-H  

stretching 
2927.47 cm-1 2850-2950 cm-1 

3. 
-C=O 

stretching 
1733.58 cm-1 1730-1750cm-1 

4. 
-C-C- 

stretching 
1044.55.14 cm-1 1100-1120 cm-1 

 
Fig. 2: Ethyl acetate 

J. Synthesis of methyl propionate 

1) Process: 

Esters can be synthesized by refluxing a carboxylic acid 

with an alcohol in the presence of an acid catalyst: 

 You will explore this reaction by varying a reaction 

condition and examining the effect that it has on the yield 

and purity of the product. You can change one of the 

following conditions 

1) Mole ratio of carboxylic acid to alcohol 

2) Amount of catalyst 

Pick one of the above conditions to explore 

 The Methanol and Propionic acid reactants are 

liquids. Use on the order of 10-15 ml of the limiting 

reactant. Do not use more than 20 ml of either reactant for 

Reflux. Do not use more than 3 ml of concentrated sulfuric 

acid as the catalyst. Resulting in the formation of Methyl 

Propionate by following procedure. 

1) Assemble the apparatus for a reflux  setup. 

2) Measure the amount of prop ionic acid required for your 

preparation. 

3) Measure 3 ml of concentrated sulfuric acid. Carefully, 

pour the sulfuric acid into the dry 50 mL ground-glass 

round bottom flask. 

4) Using the graduated cylinder from the sulfuric acid, 

measure the volume of methanol. 

5) Add the methanol to the flask containing the acid. 

6) Add two or three boiling chips to the flask. 

7) Light the Bunsen burner and heat the mixture in the 

flask to boiling. Adjust the burner flame (or heat) to 

achieve a slow rate of reflux (boiling liquid with 

condensed vapor dripping back into the flask) of about 

2 drops of condensate per second. Reflux the mixture at 

this rate for 15 to 20 minutes. 

8) While the mixture is refluxing, set a clean separatory 

funnel into a ring clamp support. Check that the 

stopcock is properly seated and in the closed position. 

9) After the mixture has refluxed for 20 minutes, turn off 

the burner. Continue running water through the 

condenser until the liquid has stopped boiling. 

10) Carefully, remove the flask from the apparatus. Cool 

the flask in a beaker of cold tap water. 

11) Shake the mixture in the Buckner funnel, venting every 

few shakes. Then set the Buckner funnel in a ring 

support, on a ring stand and allow the mixture to 

separate. 

12) The liquids in the separating funnel should be separated. 

Drain the lower aqueous phase into a flask or beaker 

and discard it. 

13) Drain the remaining organic layer into a 125- mL 

Erlenmeyer flask. The liquid will be cloudy due to 

small amounts of water mixed with it. Add two small 

spatula loads of anhydrous sodium sulfate, Na2SO4, to 

the liquid in the flask and swirl gently. 

14) Separate the two organic and aqueous layers by 

Buckner Funnel. 

Carefully, note the odor of the corresponding ester in the test 

tubes. Reaction:- 
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Color:-Colorless 

Odor:-Fruity like Banana 

State:-Liquid 

Boiling Point:-92oC 

Solubility:-  Benzene ,Ethanol, Methanol 

K. Structure 

 

L. IR Spectral Data 

1) Methyl Propionate: 

Sr. 

No. 
Bonds 

Stretching 

frequency(cm-1) 

Standard 

stretching[28] 

frequency(cm-1) 

1. 
-C-O- 

stretching 
1192.96 cm-1 1000-1300 cm cm-1 

2. 
C-H  

stretching 
2950.49 cm-1 2850-2950 cm-1 

3. 
-C=O 

stretching 
1731.99 cm-1 1700-1750cm-1 

4. 
-C-C- 

stretching 
1080.14 cm-1 1100-1120 cm-1 

 
Fig. 3: Methyl propionate 

II. CONCLUSION 

Experiments for esterification of prop ionic acid with 

methanol were carried out. Esters also produce some other 

smell like souring smell like alcohol and acid because esters 

are produce from alcohol and acid. Example of the alcohol 

was methanol and propanol. It produced two different power 

of smell. The smell is like the same, but the power of the 

smell makes them different. Methanol and propanol are 

reacted with propionic acid to produce esters. Esters can be 

smell easily when we mix it with water and never to try 

smell directly the esters while it still hot. Waving some 

vapors to your nose to smell it correctly. We must use esters 

correctly because it can make air pollution to our 

environment and also our nature. The wasted esters, alcohol 

or acid must be thrown it in the right way. We cannot dump 

it into the pond, river or sea. It can affect the habitat in the 

water. The fishes may die easily because of our bad 

manners. For this experiment, the solutions produce two 

types of smell one is mild smell and another one fruity 

smell. 

A. Effect of Structure 

The rate at which different alcohols and acids are esterified 

as well as the extent of the equilibrium reaction are 

dependent on the structure of the molecule and types of 

functional substituents of the alcohols and acids. Specific 

data on rates of reaction, mechanisms, and extent of reaction 

are discussed in the following. In making acetate esters, the 

primary alcohols are esterified most rapidly and completely, 

ie, methanol gives the highest yield and the most rapid 

reaction. Ethyl, n-propyl, and n-butyl alcohols react with 

about equal velocities and conversions. Under the same 

conditions, the secondary alcohols react much more slowly 

and afford lower conversions to ester products; however, 

wide variations are observed among the different members 

of this series. The tertiary alcohols react slowly, and the 

conversions are generally low (1−10% conversion at 

equilibrium). With isobutyl alcohol at 155°C, acids 

containing a straight-chain (acetic, propionic, and butyric) 

and phenyl acetic and β-phenylpropionic acids are esterified 

readily. Formic acid has the highest initial rate of reaction. 

The introduction of a branched chain in the acid decreases 

the rate of esterification, and two branches cause a still 

greater retarding effect. However, the conversions to ester 

products from these substituted acids is higher than for the 

normal straight-chain acids. Similarly, aromatic acids, 

benzoic and p-toluic, react slowly but have high equilibrium 

conversions. The introduction of a nitrile group on an 

aliphatic acid has a pronounced inhibiting effect on the rate 

of esterification. With the chloroacetic acids, the velocity 

decreases with increased chlorination. Double bonds also 

have a retarding influence on the rate of esterification. Tests 

on substituted acrylic acids have shown that α,β-unsaturated 

acids are esterified much less easily than the saturated 

analogues. A triple bond in the α,β position has about the 

same effect as a double bond. Conjugated double bonds, 

when one is in the α,β-position, afford a great retarding 

effect. Cis-substituted unsaturated acids esterify more 

slowly than the trans isomers. In the preparation of ethyl 

esters using anhydrous ethyl alcohol and hydrogen chloride 

 O

O

m ethyl prop ionate
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catalyst, the rate of esterification of straight-chain fatty acids 

from propionic through static is substantially constant: 

branching of the fatty acid chain causes retardation. In the 

saturated dibasic acids, the rate of esterification is a 

maximum at glutaric acid. The ease of esterification of the 

cycloparaffin monocarboxylic acids increases in the order 

C3, C7, C6, C5, and C4 rings; with the exception of 

cyclopropane carboxylic acid, these are esterified more 

rapidly than the corresponding open-chain acids. 
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