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ABSTRACT

Butyl acetate is a widely known ester used as a solvent in the production of lacquers, more commonly as a synthetic apple flavoring used in foods such as ice cream, candy, jams and baked goods. The present study shows the esterification of acetic acid with n-butanol in the presence of heterogeneous catalyst Amberlyst-15 using batch distillation and batch reactive distillation. The kinetic behavior of the heterogeneous catalyst of acetic acid with n-butanol over an acidic cation exchange resin, Amberlyst-15 has also been investigated. The experiments were conducted in a batch distillation and batch reactive distillation at a temperature of 371.8K for different catalyst loading (3% - 17%) where the molar feed ratio of acetic acid and n-butanol was 1:1 (v/v). The conversion of acetic acid was found to increase with increasing catalyst loading up to 17%. The percentage enhancement in conversion was also observed.
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NOTATIONS
ρ              Density of acetic acid 
M.W        Molecular weight
M             Molar ratio
CAO          Initial concentration of acetic acid
CBO          Initial concentration of n-Butanol
T              Temperature
XA           Degree of fraction
W             Weight of catalyst
                                                             















LIST OF CONTENTS                                                                            Page no.  

CHAPTER – 1           INTRODUCTION……………………………………………….1- 3       
1.1 Esters and their industrial applications…………….........................................2
1.1.1 Esterification catalysts and processes………………………….....3
1.1.1.1 Homogenous acid catalysts………………………………..3
                                     1.1.1.2 Heterogeneous acid catalysts……………………………..3
CHAPTER – 2            LITERATURE REVIEW……………………………………….5-7
CHAPTER – 3            MATERIALS AND METHODS………………………………..8-16
             3.1 Apparatus……………………………………………………………………...8
             3.2 Chemicals……………………………………………………………………...8
             3.3 Acetic Acid…………………………………………………………………….8
             3.4 n-Butanol………………………………………………………………………9
             3.5 Catalyst………………………………………………………………………...11
                         3.5.1 Catalyst modification………………………………………………..11
                         3.5.2 Regeneration of the catalyst…………………………………………11
             3.6 Preparation of solutions………………………………………………………..12
                           3.6.1 Feed solution………………………………………………………..12
                                       3.6.1.1 For (v/v) acetic acid solution……………………………..12
                                       3.6.1.2 For (v/v) n-Butanol solution………………………………12
                                       3.6.1.3 Std. NaOH solution………………………………………..13
                                      3.6.1.4 Std. oxalic acid solution……………………………………13
                  3.7 Methodology…………………………………………………………………13
                  3.8 Experimental set up………………………………………………………….14
                                       3.8.1 Batch distillation……………………………………………..14
                                       3.8.2 Batch reactive distillation……………………………………14
                   3.9 Procedure……………………………………………………………………15
 CHAPTER – 4            SAMPLE CALCULATIONS…………………………………….17-19
CHAPTER – 5             RESULTS AND DISCUSSION…………………………………..20-28
                    5.1 Calibration curve…………………………………………………………….20
                    5.2 Results………………………………………………………………………..21
                    5.3 Discussion……………………………………………………………………22
                    5.4 Kinetic model………………………………………………………………...24
                    5.5 Conclusion…………………………………………………………………...28
APPENDIX……………………………………………………………………………………29-45
REFRENCES…………………………………………………………………………………46

iv

image1.jpeg




