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Descriptions of the kinetics of chemical reactions are very often based on the 
use of the same form of equation with no regard to whether or not the reaction is 
investigabzd under isothermal conditions_ There is no agreement as to whether 
dealing with the subject in this way would be correct’ or not*_ In many cases this 

problem is not particularly discussed, for the opinion is held that the possible errors 
resulting from this procedure are not very significant in comparison with those 
arising during experimental work_ 

In the cze where the progress of a certain chemical reaction merely depends’on 
time and temperature, 

x = x (T, c) (1) 

and thus 

where x is the ratio of the amount of reacted substrate to initial amount of substrate, 
T is the absolute temperature and I stands for time. According to eqn. (I), a given 
value x = b may be achieved in two different ways, either as a result of the isothermal 

course of the reaction, or during a non-isothermal reaction run. There is only one 
value x = b for each point P(T,, 2,). 

The differential equation describing the kinetics of a given chemical reaction 

under isothermal conditions is oflen presented in the form 

(3) 

where 

f(x) = (1 - xy, or f(x) = 2, etc, (4) 
:. 

g(T) is usually given in the form of the Arrhenius equation .. . 



(5) 

whew n is the constant (order of rtXiCt.iOn), A is the pre-exponentid corrstan~ E is the 
zctidon crarrgy and R the _eas constant. 

Integrating eqn. (3) on both sides for isothermal conditions, Oni obtains 

0 

results in an equation analogc ds to eqn_ (l), namely, 

x = h&j(T) - zJ (8) 

where h(x) is the anti-function to F(x). Differentiation of eqn. (8) with respect to T 
+T!5 

As, for continlrous and monotonous functions, relation (IO) applies, 

F’(x) = --!-- 
h’(xj 

the following expression can be written, when cqn. (7) is considered: 

= f(x) - z - g’(T) 

Substitnting cqns_ (11) and (3) into eqa_ (2), one obtak 

a - t - g’(T)] - f(x) 

(91 

(10) 

(11) 

(12) 

(13) 
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where To the initial temperature, we have 

dx 
-=Aexp(- - dt ‘(15) 

Comparing eqns. (3) and (15), it must be stated that a given chemical reaction will 
appear to proceed faster;. under ‘conditionk of linear temperature increase,. than 
predicted if eqn, (3) is used for non-isothermal reactions_ Depending bn the method o-f 

elaboration of the experimental data, the resulting error may influence the value of 
kinetic equation constants evaluated from experimental data in various ways. These 
constants include the activation energy E, the order of rtictiori ri, and the pre- 
exponential constant A_ This however, presents a separz:lte problem. 
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