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According to our previous paper [1], the reaction rate equation used to
determine non-isothermal kinetic parameters by a single non-isothermal
DSC curve (see Fig. 1) is

1+%(1—%)] exp(—%) (1)

where a, T, f(a), Ty, t, R, A and E have the usual meanings [1,2].
Differentiation of eqn. (1) with respect to T gives
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where ¢ is the constant heating rate.
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Fig. 1. Schematic diagram of typical DSC curve.
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At the point of maximum transformation rate one can obtain from the
well-known condition
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Differentiation of eqn. (2) with respect to T gives
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At the point of inflection of the DSC curve in Fig. 1, one can obtain
from the condition
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By substituting all the forms of f(a) listed in Table 1 and the corre-
sponding forms of f'(a) and f”(a) and the values of T, T, T,,, ¢, «; and
a,, into egns. (3) and (5), the corresponding values of E and 4 may be
determined by computer. Equations (3) and (5) are suitable for computer
programming for fast computations. For example, by substituting the origi-
nal data of the dehydration process of the ammonium salt monohydrate (I),
potassium salt monohydrate (II) and copper salt tetrahydrate (III) of
3-nitro-1,2,4-triazol-5-one, listed in Table 2, and all the forms of f(a),
f'(a) and f"(a) into the eqns. (3) and (5), the corresponding values of E
and A and the probable mechanism functions (see Table 2) are obtained
by the method of logical choices [1]. These values of £ and A4 are in
agreement with the calculated values obtained by the methods of Ozawa [3]
and Kissinger [4]. This fact shows that eqns. (3) and (5) are suitable for
computing the values of E and A.
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