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ment of time constant and heat resistance.
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=25T at £=0. The temperature of DSC cell
is constant at 7,=151.0C.
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Table 1 Measured time constants and heat resistances

Temperature range T Rn Rs
C) (s) (K -s/cal) (K +s/cal)
130 — 150 9.53 2.8x103 4.1x103
180 — 200 9.10 2.6x10? 4.0x103
230 — 250 8.53 2.5x 103 3.8x 103
320 — 350 8.41 2.2x 103 3.9x 102
B0 " — fa SHMLREATHSTLMTbAL,
= W™ —/\/ ' 3 FEOHFLEF, @RL(), 9), OXOWLHT
N 15 N . - =
2 1, 5 FH 8K % Runge-Kutta-Gilliiz & Y BiZtHLC T,
£,.1 T Tak®s, ST, w, QUIBOBMEICKES
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Fig. 3 Measured DSC curve of PETN, and its
simulation curves. (a) Measured DSC
curve of PETN (1.532mg, 10T /min,
30atm) . Upper curve is plotted sam-
ple temperature rising rate divided by
heating rate. (b) Simulation curves
(solid line ; £=48.0, log A=20.1, n=1,
selected values to agree with measured
DSC curve, dotted line ; E=61.9, log
A=265, n=094, values obtained
Freeman & Caroll analysis on measured
DSC curve)
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Table 2 Comparison of calculated kinetic parameters obtained
by several methods on DSC curve of PETN.

Method ¢’ E log A n*?
(kecal /mol) (1/s)
Multilinear regression 54.0 22,7 0.36
Freeman & Carroll 61.9 26.5 0.94
Differential 63.6 27.3 1
Integral 55.7 23.6 1

*) p=reaction order, dg/dt= (1 — @)" « A «exp(—E/RT)
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Fig. 4 A simulation example of influence of
time lag on DSC curve. (a) solid line :
Aq (DSC output), dotted line ; dH/dt
(rate of energy evolution by sample) .
(b) Ditto, as function of sample-holder
temperature (solid line), or sample
temperature (dotted line).
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A Kinetic Analysis of Themal Decomposition by DSC

by Mitsuaki IIDA*, Nitaro KUWABARA®*, Kazumi TANAKA®

The effect of time lag on the heat-flux DSC curves has been discussed. From the
basic equation of heat-flux DSC, formulae to correct errors caused by the time lag
were derived. And a method of measuring the time constants of the apparatus was ob-
tained. Using these constants, it was shown that kinetic parameters could be obtained

by the simulation of DSC curves.
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