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Kinetics of Thermal Decomposition of Racecadotril in Air

TAO, You-Tian” ZHAN, Dan’ ZHANG, Ke-Li**
(“ College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072)
(® Centre of Nanoscience and Nanotechnology Research, Wuhan University, Wuhan 430072)

Abstract The thermal decomposition processes taking place in the solid-state racecadotril have been stud-
ied in air using TG-DTG/DTA and DSC techniques. TG-DTG/DTA and DSC curves showed that the de-
composition proceeded through a well-defined step in air with the melting point of 77.4 ‘C. The activation
energies were calculated through the Friedman, Flynn-Wall-Ozawa and ASTM E698 methods, and the pos-

sible conversion functions were estimated through the multiple-linear regression method.
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Figure 1 TG curves of racecadotril in air at different heating

rate
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Figure 2 TG/DTG/DTA curves of racecadotril in air at heating

rate of 10 “Cemin !
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Figure 3 DSC/DDSC curves of racecadotril
Atmosphere: static state air; heating rate: 10 ‘Cemin '
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Table 1 The enthalpy change during the melt process of race-

cadotril
A SR BE/C bR C TR/ 'C AHIJeg ™Y
77.4 86.6 82.2 —94.98

Atmosphere: static state air; heating rate: 10 ‘Cemin .
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Table 2 The activation energies obtained by the TG data at
different rate (=2, 5, 10, 15 C emin" ") of racecadotril

E/(kJsmol™ ")

’ Friedman 72 FWO 7%
0.20 133.80 131.26
0.25 138.08 132.71
0.30 132.58 132.76
0.35 133.14 133.30
0.40 133.12 133.54
0.45 130.36 133.55
0.50 130.95 133.54
0.55 130.13 133.43
0.60 131.60 133.35
0.65 132.49 133.50
0.70 132.60 133.53
0.75 143.78 134.16
0.80 161.28 136.79
14 135.69 133.49
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Table 3 Comparison of the results obtained from the model-fit
and the different calculation methods

ASTM E698 7 133.04
e ool 1y Redman X 135.69
FWO % 133.49
LIRGIE 13327
Ig A/(sfl) 872
5 K .
R 1.87
lg Kea 1.1886
Corr. coeff. 0.998954
PARH F @)= (1K)

“ Logarithm of the balance constant for autocatalysis reaction.
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f@)=(1—a)" (I+Kya) . HUF T8 %25
0 oA MBI, SIS RIS BEAR A, AT TR E 1% R
N Zh 12550 E=133.27 kl/mol, 1g A=8.72, KN
HHn=1.87.
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