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The possibility of applying the KEKAM equation --In (1 -- a) = k t  n to the kinetics 
of non-isothermal transformations is discussed. The derived form of this equation in 
the shape 

d~ 
. . . . .  nk l l " (1  - -  ~)[--ln (1 - -  ~)]l-v~, 
dt 

according to the logic of the reasoning, cannot be applied to kinetic curves under the 
conditions of programmed heating. 

One of  the methods for the mathematical modeling of  thermoanalytical and, 
correspondingly, thermokinetic curves in thermal analysis is the use of  general 
kinetic equations deduced on the basis of  model conceptions regarding the mecha- 
nism of the transformation in isothermal kinetics. An equation used for this 
purpose might be the well-known topochemical equation of Kolmogorov, Ero- 
feev, Kazeev, Avrami and Mampel (abbreviated K E K A  M) 

- l n ( l  - cr = k t  n. (1) 

This equation is of  particular interest for kinetic analyses aiming to determine 
the value of the exponent n, its knowledge allowing to find the limiting stages 
of  the transformation [1-3] .  The correspondence between the conversion am and 
the value n in the point where the speed of transformation is highest is demon- 
strated by the following figures: 

n 1 1.28 2.04 3.22 11.1 - 5 - 1.67 
cq~, 0 0.2 0.4 0.5 0.6 0.7 0.8 

Equation (1) can be presented in the derived forms 

d e  
- n k t n - l ( l  - ~ )  (2a) 

dt 

de n 
- (1 - e ) [ -  In (1 - cr ( 2 b )  

dt t 

de 
d t  - n k l l n ( 1  - cr [ -  I n(l - ~) ]1-1In. (2C) 
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Among these, only Eq. (2a) can be used to describe non-isothermal transforma- 
tions. In fact, after the logarithmation of Eq. (1) and subsequent derivation, Eq. 

d l n  k 
(2b) is obtained, whereby - -  -- 0 and hence the rate constant k will be elimi- 

dt 
hated. Eq. (2c) is the derivative of Eq. (2b). 

In addition to the usual kinetic interpretation, the starting equation Eq. (1) 
can be regarded as the probability function of the dwelling time in the unreacted 
state of the substance investigated, under the chosen experimental conditions [5]. 

For non-isothermal conditions, at n = const, and k = k 0 exp - ~-/; it may be 

presented as 
P = (1 - e) = exp ( -  kt n) = exp ( -  koO n) (3) 

where O = t exp ( -  25~i  I . 

If, to describe the non-isothermal curve, one starts from the derived kinetic 
equation Eq. (2a) at linear programming of temperature, i.e. T = To + at, the 
following expression will be obtained: 

d- -?  " 

Integration of this equation at the condition T ~ To according to [6] results in 

_ l n ( l _ a ) =  nko RT n+l ( E I 
a n E + (n + 1)RT exp - - ~ -  . (5) 

If  it is considered that the value nk~ varies only slightly within the 
[E + (n + 1)RT]a n 

temperature range of  the transformation investigated, one obtains, after loga- 
rithmation 

E 
In [ - I n  (1 - ~)] = RT + n In T + const.  (6) 

Consequently, in order to establish the activation energy value E, the preliminary 
knowledge of  the kinetic exponent n is indispensable. This value can be evaluated 
by selection using a computer. 

Earlier [7] we suggested a procedure to determine the value h for Eq. (3) within 
some interval of conversion cq(q) and c~2(t2) by means of the formula 

ln{ [_  [ - l n  (1 - -  ~ m e d ) ]  2 

2 1hi t ~ 
qt2 I 
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where  Ctmed(tmed) is an in te rmedia te  value,  sat isfying the condi t ion  

T,.,,od -- 7'1 T ~ -  Tmod 
, , 

Tm~d " / 1  Z:2 " Tmod 

However ,  this p rocedure  is sensitive to the  width  tha t  the kinetic  curve spans,  
tha t  is, na r rowing  o f  the interval  c q . . .  ~2 will lead to indefiniteness,  and  may,  in 
cer ta in  cases, y ie ld  results  lacking physical  meaning.  The  la t te r  c i rcumstance  may  
indicate  tha t  the kinetic  curve in ques t ion canno t  be mode led  by  means  o f  Eq. (1). 
By all accounts,  the above  p rocedu re  mus t  still be conf i rmed by a sat isfactor i ly  
large exper imenta l  mater ia l .  

F ina l ly ,  the au thor  wishes to express his thanks  to D o c t o r  J. M. Cr i ado  for  his 
cr i t ical  and non-cir i t ica l  r emarks  [8] to our  p a p e r  ci ted in Ref. 7. 
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