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Abstract:

In this study, the kinetics and mechanism of oxidation of some
esters (ethyl ,butyl and methyl benzoate) by potassium permanganate in
acid medium were established and this study showed that reaction rate
law 1is depended to permanganate ion concentration only at high
concentration of ester according to following equation:

r =k [KMnOy4]
(k) rate constant of pseudo first order reaction where: k=k[ester]

The value of k is calculated from Aplot of (In a/a-x) againet the time.

Arrhenis plot (Ink) against (1/Tk®) allowed us to determine the value of
(Ea,A,AH#,AG#,AS#). Addition the [H,SO4] increase the rate constant
increase. this results are in accordance with the mechanism proposed of
oxidation reaction.
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t min A 5550m A 5550m A 5550m
ethyl acetate butyl acetate Benzyl acetate
5 0.422 0.473 0.474
10 0.383 0.430 0.442
20 0.279 0.341 0.369
30 0.187 0.257 0.307
40 0.123 0.187 0.257
50 0.088 0.142 0.198
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Tk° 298 303 308 313 318
kx10* st | 3.07 3.46 537 | 921 9.60

Benzyl acetate 5
R 0.992 | 0.993 | 0.995 | 0.998 | 0.997
kx10™ st 3.84 4.99 6.14 | 9.60 | 10.36

Butyl acetate 3
R 0.990 | 0.994 | 0.982 | 0.985 | 0.993
kx10™ st 4.99 5.76 6.53 | 11.52 | 20.35

Ethyl acetate 3
R 0.983 | 0.985 | 0.993 | 0.993 | 0.992
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Ethyl acetate > butyl acetate > Benzyl acetate
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ester Ea kJ/mole Ax10% ! R
Benzyl acetate 49.302 12.675 0.940
Butyl acetate 40.190 0.428 0.975
Ethyl acetate 39.076 0.331 0.873
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T 298 303 308 313 318

M A(kl/mole) | 46.824 | 46.783 | 46.741 | 46.699 | 46.658

Benzyl acetate | OA" (&I/mole) | T8211.97 | T8305.57 | 18305.54 | T8618.49 | 1830549
SA” (J/mole k°) | -61271.1 | -60260.0 | -59281.8 | -59334.8 | -57417.6

M A(kl/mole) | 37.712 | 37.671 | 37.629 | 37.588 | 37.546

GA" (ki/mole) | 65426 | 654.02 | 654.18 | 654.14 | 677.29

Butylacetate o7y Te ko) | 2068.96 | -2034.82 | -2001.78 | ~1969.81 | -2001.78
" A(kJ/mole) 36.598 | 36.557 | 36515 | 36.474 | 36.432

vl acetate |-GA~ (l/mole) | 51342 | 513.18 | 51333 | 529.03 | 513.25
cthylacetale 'SA" (J/mole k°) | -1600.06 | -1573.65 | —1548.11 | -1573.65 | -1499.43
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[erster]x10™ M 4.82 4.32 3.82 332 | 2.82
kx10* s | 3.46 | 3.098 | 2.279 | 1.742 | 1.065
benzyl acetate 5

R 0.993 | 0.991 | 0.987 | 0.992 | 0.988

-4 -1
Butyl acetate | 10" 499 | 4.607 | 2.303 | 1.920 | 1.537
R 0.994 | 0.994 | 0.991 | 0.997 | 0.844

-4 -1
Ethyl acetate | K<10" s 5373 | 5373 | 4.99 | 4.607 | 3.072
R 0.985 | 0.976 | 0.996 | 0.994 | 0.981

[KMnO4]=4.82x10*M , [H2SO4]=1.83M , Amax=525nm.
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[H,SO4] M. 1.83 [ 137210915 ] 0.55 [0.275
kx10* s | 3.46 | 2.122 | 0.555 | 0.209 | 0.127
Benzyl acetate 5
R 0.993 | 0.990 | 0.984 | 0.990 | 0.989
Butvl kx10™ st | 499 | 2687 | 0.768 | 0.383 | 0.307
utyl acetate .
R 0.994 | 0.990 | 0.977 | 0.981 | 0.988
Ethyl acetate kx10* s | 5758 | 2.303 | 1.152 | 0.383 | 0.307
R® 0.985 | 0.983 | 0.987 | 0.984 | 0.913

[ester]=4.82x10°M , [KMnO,]=4.82x 10*M , Amax=525nm
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