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Several diKerent methods have &en proposed’. ’ for treating the experimentally 

recorded thermo_gravimetric (TG) curves of decomposition reactions to extract the 

kinetic parameters_ Among them the empirical equation of Coats and Redfcm’ has 

been n-idely employed. The equation expressed in the most general form can be 

written as 

where p is the linear heating rate, E is the apparent activation energy and 2 is the 
pre-exponential factor of the Arrhenius equation. In all the analyses of the therm+ 

gravimetric curves the Iinearity criterion of log [g(z),W’] vs. l/Tis taken as sufiicient 
proof for the correct form of g(z) and hence the model of the reaction mechanism 

proposed_ However recently Criado and ~Morales~, based on their theoretical 
anaiysis, have concluded that this linearity of log [g(cr)/T’J vs. 1/Tis a n ecessary but 
not a sufficient criterion to assign an unequivocal g(z) function. They have shown 
that g(z) = po= (1 - z)]“., yielded about the same linear correlation between 

log C&)/W vs. l/T for n = 1, 2 or 3. They therefore reiterated the necessity of 
recording at least one isothermal run of the same reaction in the temperature intervai 

of the TG measurement in order to assign the proper g(s) form. We present in this 
paper experimental data on the decomposition of CdC03 which supports their 
theoretieaS analysis_ 

Thermo_mvimetric cunres (Fig_ 1) for the decomposition of CdCO, on small 
(- 3 mg) samples were obtained in a flowing stream of argon at a 5” min- ’ heating 
rate using the mierothermobahuree constructed in our laboratory5. 

The TG curves were analysed assuming the Avrami and Erofeye#* ’ rehtion 
for g(a) as 

g(2) = [- log(I - z)y= (2) 

for n = I,2 and 3. These plots of log [g(z)/T’] vs. I/Tare shown in Fig- 2 As cart be 
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Fig. 1. Thamogravimctric curye for the decomposition of CdCOs in wgon. 

Fig2 ?lotsofW 
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{- log (1 - a) )u* 

F 1 vs. + for the dammposition of cdct.b in argon. 
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TABLE 1 

b 

-___- -- 

1 1435 &452 0.998 - (7-499 & 0X0) (5.938 i 0347) 
2 665 + 4.6 o-997 - (3.487 5 0.105) - (0246 & 0 174) 
3 41.0 t 1.7 0.997 - (2150 5 0.081) - (2308 -’ 0.118) 

E 
=a=-- -;b=log 

23 R 
t[z]_ 

seen ail the three forms of g(z) with n = I, 2 or 3 yielded linear plots with con-elation 
coefkients of ahnost unity (Table 1). It is therefore not possible to unambiguously 
determine the correct form of g(z). These results support the theoretical conclusion of 

Criado and kforaIesl. 
Using the same apparatus and experimental arrangement, the isothermal 

decomposition of CdC03 was followed at 593 +. 1 K which was in the range of non- 

isothermal decomposition viz, 540-660 K. The isothermal data of z vs. I was aJso 
analysed using the equation of Avrami and Erofeyev for n = I,2 and 3. 

g(z) = [- log (I - z)]‘+ = Kt = Z_esEniRr 

i 

n-1 

9 CC) = [-Im-cd-j+ Q-2 

n=3 
. 
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Fig 3_ AQ) b= rhc plots for the irothcnrd &composXon of CdCot in argon at 593 I 1 K. 
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where K is the specific reaction rate constant and E’ is the corresponding activation 

enerm of the isothermal process. This analysis yielded a linear plot for g(z) vs. t with 
the correlation coefficient near unity (0.998) only for n = 3. As can be seen for n = 1 
and 2, non-linear plots were obtained (Fig. 3). 

These results therefore underline the necessity of collect& isothermaI data for 
?L vs. t for the decomposition reaction in order to choose the properg function to be 
used in the analysis of the TG data. 

As seen from Fig. 2 and Table 1 each of the linear plots for n = I, 2 or 3 had 

excellent correlation coefficients. However, the slopes for each of these were quite 
different, and hence the apparent activation ener&s calculated had to be different 
(Table 1) for different values of n. This however is in contradiction to the theoretical 
deduction made by Criado and _Morak?_ Such dependence of “apparent activation 

energy” on the value of n is to be expected and in fact was recently reported by Fang 
and Chen’ in their study on the decomposition of Mg(OH),. Similarly ktik et al.’ 
have also observed that the magnitude of the activation energy computed from the 
TG curves is dependent on the form of g(z) chosen for the data analysis_ 

In conclusion, the present investigation supports the theoretical analysis of 

Criado and Morales4 and emphasizes the neazssity for making isothermal measure- 
ments before attemptin, Q to calculate kinetic parameters from the TG curves. It may 
be stated that we have in a number of earlier publications’- 1 2 pointed out the Iarse 

variations in the values of the kinetic parameters calculated from TG curves and have 
cautioned about the necessity to carefully evaluate such value. Further invest@tions 
on these lines are in progress in our laboratory the details of which will be publis-bed 
elsewhere in the near future_ 
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