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Non-isothermal Kinetics (1) Single Elementary Process

Takeo Ozawa

(Received May 10, 2004; Accepted June 14, 2004)

Fundamental relations are derived for a single elementary process by using concepts of
"generalized time" and "generalized rate". These concepts are useful for describing reactions in
which only a single elementary process is involved, and by using these useful relations iso-
conversion methods for kinetic analysis, both of integral methods and a derivative method, are
derived and explained with some illustrations. The methods for kinetic analysis and other
descriptions in this article are also applicable to physical changes of a single elementary
process, such as diffusion and thermal stimulated currents.
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Fig.1 Experimental master curve of mass loss of
polyvinylformal enameled wire by thermo-
oxidative degradation under various temperature
conditions.®) The symbols are o for isothermal
run at 2100, e for constant rate heating and
cooling cycles between 1550 and 2400 with
period of 6 hs, O for constant rate heating and
cooling cycles between 1900 and 2250 with
period of 2.5 hs, a for constant rate heating
and cooling cycles between 1550 and 2400
with period of 3hs, o for isothermal run at 1900
and m for constant rate heating and cooling cycles
between 1350 and 2200 with period of 3 hs.
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Table 1 Relation among C, a, da/df and dC/d6 for typical reaction models.
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Fig.2 Kinetic analyses for final step reaction forming
Y Ba,CuzO755 high temperature superconducting
material from co-precipitated oxalates.’® (a)
Ozawa-Flynn-Wall plots and (b) experimental
master curve.
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Fig.3 Friedman-Ozawa plots for thermal decomposition

of polyimide film in nitrogen flow.19 The symbols
are o for constant rate heating, e for sample
controlled thermogravimetry and o for isothermal
run.
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