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Kinetic Analysis of Thermal Decomposition
of Solid State by DSC-Data

Sachio Tanabe* and Ryohei Otsuka*

In the kinetic analysis of thermal decomposition of the solid state, the writers have tried to express the

reaction rate in the form, de/dt=Zexp(--AE/RT) f(a):

flay=a™(1-a) [--In(1—a)]? proposed by Sestak

and Berggren, using a series of DSC data under different heating rates.

This method has been applied to the thermal decomposition of magnesite, giving the following results;
activation energy (AE), 37.9 kcal mol™(158.6 kJ mol™); Frequency factor (£), 1.29x10%; f(a)=a>7 (1 — q)*-°

[—In(1-a)] 59,
and are good agreement with literature data.
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These values are supported by those obtained by the method of Achar, Brindley and Sharp,
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Fig. 1 Plots of In[(da/dT)-v] versus 1/T for «_

indicated in the figure
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L Table 1  Kinetic parameters for the decomposition of the
25.0 magnesite obtained by the method of Achar ef al
(The kinetic equation used is
fla g T8 (] gy (—ln{l—a) ]5.017 )
© .30k heating activation frequency
g rate energy factor range of
+ v»./C min' AE/kcal mol™ Z
E No. 1 197 37.86 1.230x10° 0.07-0.99
S oolb Ne.2 977 39.37 3410x10° 0.09-091
= No.3 486 3635 0.485x10° 0.09-0.93
No. 4 1.22 38.74 2.286%10° 0.16—0.99
19.0 b
. . . . 5. % & &
0.0 0.25 0.50 0.75 1.00

fraction reacted, o

Fig. 2 Plots of In[f(a)] +InZ versus «.
Filled circles indicate the values obtained
from In[{(da/dT)-v] — 1/T plots.
The full line corresponds to the function,
SA)=a ™ (=) —qp(] —a ),
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Fig. 3 Plots of In[(da/dT)/f(a)] versus /T
(f(a)=q 57 (1—a) Lo —In(1-a Un,(m )
under different heating rates;

No.1: 19.7 C/min, No.2: 9.77 °C/min,
No.3: 4.86 C/min, No.4: 1.22 °C/min.
The ranges of « shown in Table 1 are
indicated by open circles in the figure.
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