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Abstract

Chemical kinetic study of the esterification of mono(2-ethylhexyl) phthalate with 2-ethyl hexanol was
carried out to find the reaction mechanism when catalyst, such as acid or base, was not used.

The rate equation determined experimentally was second order for mono(2-ethylhexyl) phthalate and
first order for 2-ethyl hexanol. The plot of temperature dependence of reaction rate constant of this equation
gave an activation energy value of 18 kcal/mole.

Some discussion of the reaction mechanism was also given.
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Fig. 1. Rate of conversion of phthalic anhydride to
monoester at 120°C and 4 mole of 2-ethyl hex-
anol per mole of phthalic anhydride.

104re] =eh, 8 (1)K K (@)K ot =
e A AL & gk, =HehA AT 2T 2-eth-
vl hexanol 9] o =] 2{rEifEe] A HEHRS T2
e @R #eed ATt AFstd = Furelet
Fig. 2 8 3¢} (2)5 B monoester & 2-ethyl he-
xanol o] TER 2] diester & Al o3 BEfel
t REBMLY #RE E2ENAT AREBIA 3
s}ﬂlﬂ“ﬁh~§%$sslxﬂ4aﬂ

s 8

100 1

205°C

(%% )

Conversion

{ I l
60 120 180 240
Time( Min)

Fig. 2. Rate of conversion of monoester to bis(2-
ethylhexyl) phthalate at various temperature and
4 moles of 2-ethyl hexanol per mole of mono-

aster.
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3. Rate of conversion of monoester to bis(2-ethyl-
hexyl) phthalate at various temperature and 9
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4. Third order plots for the esterification of mono-
(2-ethylhexyl) phthalate with 2-ethyl hexanol.
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Nomenclature

C4:  Concentration of 2-ethyl hexanol (mol /7!)

Cao: Initial concentration of 2-ethyl hexanol {mol /71)

Cy: Concentration of mono(2-ethylhexyl) phthalate
{mol I7)

Cpot Initial  concentration of mono(2-ethylhexyl)
phthalate (mol /7%)

E: Activation energy [kcal mole™?)

k

Rate constant [/* mol™® min™!)

o~

Time [min)

3

Temperature [K°)
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