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Starting from the general rate equation of the nonisothermal kineticsc]: 

da( ___- = 
dT 

-$ Trf(o() exp(-E/RI) 

Three methods for the evaluation of 

decompositions have been worked up. 

the kinetic parameters, for'solid-gas 

1) THE IMPROVED COATS-REDFERN METHOD 

From equation 1 through integration one gets: 

(1) 

J do( nr _-__-_ _ = __a__ 
o f(ooTr+' 

_e?I)@/~!j, dT 
T2 

(2) 

where in the left side integral T = T(q, and the right side integral can 

be solved exactly. Thus eqn.2 turns into: 

ArR = log ‘-_ _ &_ _& 
* (3) 

For the proper form of f(w) and the correct value of r, the plot 

1 
t --- T 

I 

should be a straight line whose slope and 

intercept allow to calculate the values of E and Ar. The method was cheched 

for the reaction: 

CaC204.H20(s) -CaC204(s) + H20(g) (1) 
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taking f(4 = (1 -MJn. The results are given in table 1. 

Table 1 

-1 
n r E (Kcal mol ) Ar(s-' K-') rxy 

s 

1 0 23.86 1,2x108 0.9995 

1 1 22.99 9.0&lo4 0.9993 

1 2 22.45 7.7X.rO4 0.9990 

For 1=0 the values of the kinetic parameters are in satisfactory agreement 

with those reported in literatureC2.31 . 

2) METHOD OF NONISOTHERMAL KINETIC ANALYSIS USING THE 

INTEGRATION OVER SI'lALL TEWPERATURF INTERVALS (I) 

For f(q = (l-qn and r = 0 performing in 1 the integration between Ti and 

T 
j 
, Ti and Tj being two close temperatures one gets: 

o4' 

/ 

t 
d& A 

/ 

3 
_--_- = -- 

&i (I-& "c 
exp(-E/RT) dT (4) 

Using the theorem of the average 
6 

ccl 

/ f(x)dx = (ba)f(c) ce[a,b] 
4 

(5) 

where if f(x) is a linear function with the general form f(x) = mx + n, 

then c = (a+b)/2. For Tj - Ti =AT~~K, 15Kjthe functions 1/(1-M)" and 

exp(-E/RT) can be considered as linear.After performing the calculations 

the following relationship has been obtained: 

Taking three pairs of Ti,Tj values, a system of three eqns. can be writen 

whose solutions are the values of the kinetic parameters E,A and n. 

The method has been cheched for reaction I. The following values of the 

kinetic pnrametern have been obtained. 
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n = 0.98 ; 

which are also 

rature[2,3]. 

-1 
E = 22.7 Kcal mol ; A = 3 45<107s-' . 

In satisfactory agreement with the values reported in lit+ 

3) METHOD OF NONISOTHERMAL KINETIC ANALYSIS USING <THE 

INTEGRATION OVER SMALL TEMPERATUkE INTERVALS (II) 

Using the second average theorem f.51, 

/ 

b 
f(x)g(x)dx = f(c) 

.a J 

6 
g(x)dx 

a 
cE[a,b] (7) 

with c= (a+b)/Z, from 1 after separation of the variables and integra- 

tion one gets: 

F(i,j) = T;;' [exp(-E/RTj) - exp(-E/RT~) 1 (8) 
where Tij = (Ti + Tj)/2. 

A similar relationship can be obtained by considering one more temperature 

Tk' 
with the condition Tk - Tj = T - 

j 
Ti =A Tf[5K , 2OK]. Introducing 

the notation: 

r+2 
F(j ,k) 

G = -______ 

F(i,j) 
(9) 

and taking the ratio of the two relationships of the general form 8, the 

following working formula was bee obtained: 

F: = _2P,Tm!!_ (TUG - ~~1 
XT -;-,&-,$-- (10) 

For the dehydration of calcium oxalate the followin& values of the kinetic 

parameters have been obtained: 

n = 0.9 ; -1 E = 22 32 Kcal mol . A = 3 1)(107s-' : 0 . 
which are in fair good agreement white those reported in literature 
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