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The authors present some theoretical considerations concerning the influence of the 
form of the conversion function f(cx) on the values of  the degree of conversion correspond- 
ing to the maximum value of the reaction rate (O~max) as well as on the inflexion points 
(O~inO of  the DTG curve. The obtained equations are characterized by a general validity no 
matter the form off(m). 
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Introduction 

As known from literature, the shapes of TG and DTG curves depend essen- 
tially on the reaction mechanism i.e. on the form o f f ( a )  [1-12]. 

Among the various parameters introduced to characterize the shapes of TG 
and DTG curves one has to mention the degree of conversion corresponding to 
the maximum value of the reaction rate (0~max) and the inflexion points of the 
DTG curve (~inf). 

In this paper equations which allow to calculate O-max and O~inf for any form 
f (a ) ,  will be derived. These equations will be applied to the common form of the 
conversion function corresponding to the 'model of the reaction order'. 

Theoretical aspects 

As a starting point the well known differential kinetic equation: 
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d~ _ A  e_~R T (1) 
dT 15 f (u )  

where the notations have their usual meanings, will be used. Through variable 
separation and integration one obtains: 

ale- R, y 
f ( 0 0 -  I] 

0 0 

(2) 

The temperature integral from the right side of Eq. (2) can be approximated 
as follows [13]: 

T 

e-E/Ry RT ~ e-E/RT ='--~- Q (x ) 

o 

(3) 

where 

x=E/RT (4) 

and Q(x ) is a function with smooth variation with x and close to unity. 
Introducing the notation: 

g(a)=If-~a a) 
o 

(5) 

Equation (2) taking into account the approximation (3), turns into: 

g (~) ART 2 e_F_/RT 

The value ~max can be obtained from the condition 

(6) 

I d2~'~ 

t Jm. --~ 
(7) 

taking into account relationships (1) and (6). After performing the detailed cal- 
culations one obtains [7, 11, 12]: 

g (O~max)f' (~nax) = - Q (x) (8) 

J. Thermal Anal., 38, 1992 
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In order to evaluate the ainf of the DTG curve the condition 

~dT3 ~nf_ 0 (9) 

together with the relationships (1) and (6) will be used. The detailed calculations 
lead to 

g2 ,2 " (ainf) g (ainf)f' (ainf) + X-2 0 (10) (ainf)f (ainf).( 1 + f ( a in f ) f  ) + 3 = 
a2(x ) f ,2 (ainf) a (x) x 

Equation (10) allows to obtain the value of ai~f, no matter the form o f f ( a )  
and is equivalent to equation (7) from paper [12]. This equation admits in the 

general case two solutions oq 1 and a2,f , while in some particular cases only one 

solution a~f. 

Applications 

Equations (8) and (10) will be used fo r f ( a )= (1 -a )  n, i.e. on the framework of  
the model of  the reaction order. 

The following second degree rational approximation from [13] 

x 2 + 5.347x + 1.376 
O (x) - x2 + 7.347x + 10.069 

(11) 

was used. This approximation ensures an error lower than 2.10-4% forx>10. 

The values of amax, o2nf and ai2ne have been calculated for n ~ [0, 3] and 
x ~ [10, ~]. 

From Eq. (10) one can see that for n<1/2, a2nf does not exist while for 

n ~ b~, a?nf--") 1. 
The results obtained are listed in Tables 1-3. 

A comparison between the calculated values of amax, tz~nf and a2nf and the ex- 
perimental ones for the reactions 

[Ni(NH3)6]Br2 (s) ~=5 deg.min -1) [Ni(NHa)2]Br2 (s) + 4NH3 (g) (I) 

Mg(OH)2 (s) ~=5 deg.min-~ MgO (s) + H20 (g) (II) 

J. Thermal AnaL, 38, 1992 
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shows that for reaction (I) [14] 

experimental: amax=0.682; a~=0.346; ~,F0.981 

calculated: t~ax=0.667; tX~nF0.325; txi2~,=0.972 
The calculated values were obtained by using the following kinetic parame- 

ters: 

n=0.7 ; E=82.88 kJ.mol-1; A=9.83.106 s -1 
For reactions (II) [15] 

experimental: ama~=0.553; ct~,~=0.229; Ct2nF0.725 

calculated: 0~max--0.522; tX~F0.218; t~2ra=0.820 
In this case 

n=l.6; E=221.86 kJ.mol-1; A=l.20.1015 s -1 
The agreement between the calculated values and the experimental ones is 

satisfactory. 

Conclusions 

1. Two equations corresponding to 0{max and air, f have been presented. 
2. The two equations were used to calculated in the framework of the 'model 

of the reaction order' the values of e{max, a!nf and txi2nf. 
3. The calculated values agree satisfactorily with the experimental ones for 

the thermal decomposition of [Ni(NH3)6]Br2 and Mg(OH)2 
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Zusammenfassung- -Es  werden einige theoretische Oberlegungen beziiglich des Ein- 
flusses der Form der Konversionsfunkfion f(t~) auf die Werte der Konversionsrate bei max- 
imalen Reaktionsgeschwindigkeiten (~ma~) sowie auf Inflexionspunkte (t~) der DTG-Kurve 
angestellt. Die erhaltenen Gleichungen sind unabh~ingig von der Form von f(~) durch eine 
all-gemeine GiJltigkeit charakterisiert. 
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