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Correlation of Reaction Rate Constants for Isoprene and Maleic Anhydride in Mixed Solvents

Haruo Katof, YulIrot, Setsuko Yonezawatt, Katsumi Honpatt and Yasuhiko Arartt

A correlative method for determination of reaction rate constants in mixed solvents system
previously proposed was applied for Diels-Alder reaction of isoprene-maleic anhydride. In this
study, several binary mixed solvents such as hexane, toluene, ethyl acetate and monochlorobenzene
with nitrobenzene were examined. By adjusting the model parameters for the excess activation
energy, the relationship between rate constants and compositions of mixed solvents used were well
explained. The excess activation energy was compared with the excess Gibbs energy predicted by
an activity-coefficient equation.
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Figure 1 Rate constants for isoprene-maleic anhydride
reaction at 20.8°C and 30.0°C in the hexane (1) +
nitrobenzene (2) mixture
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Table 3 Correlation performance for rate constants of
isoprene-maleic anhydride reaction in mixed
solvents containing nitrobenzene (2)

Component (1)  Temp. [*C] an bia N Error {%]
Hexane 20.8 9 6.5
-12 -1.6
30.0 9 4.5
Ethyl Acetate 20.8 4 36
-0.82 -0.40
30.0 8 3.1
Toluene 208 9 10.5
-0.72 0
30.0 9 6.0
Monochlorobenzene  30.0 -0.45 0 9 23
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i=1

N=number of data points
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Figure 2 Rate constants for isoprene-maleic anhydride
reaction at 20.8°C and 30.0°C in the ethyl acetate
(1) + nitrobenzene (2) mixture
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Table 4 Excess activation and Gibbs energies

Mixed Solvent Max. Point Max. Point
M+ @ X2 —AE, | RT Xz GE/RT
Hexane + Nitrobenzene 031 039 0.52 0.51
Ethyl Acetate + Nitrobenzene 0.38 0.22 0.50 0.13
Toluene + Nitrobenzene 0.50 0.18 0.50 0.08
Monochlorob + Nitrob 0.50 0.11 0.50 0.01
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