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Note 

lnffuence of the pressure on the shape of DTA 
and DTG curves of reversible reactions 
of thermal decomposition of solids 
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S&L?a (Sjxrin~ and Deparrammto a% Imestigaciontts Fm.cas y Qmhiuzs, 
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(eoMvai 6 Juiy 1976) 

Bandi and Krapf have studied in a recent and interesting paper’ the infhrence 
of the pressure of CO2 on the shape of the DTA curve of dolomite. At pressures of 
less than 200 torr a one-step decomposition of the sample to cat) and M& has been 

reported’. Moreover, taking into account the abrupt sharpening observed in the DTA 

peak of dolimite by increasing the pressure of CO2 from 0 to 70 torr, it is concluded ’ 
that the reaction mechanism at very low pressures is different than at higher ones. 

The aim of this note is to sugwt another possible explanation of the above 
behaviour without considering any change of the reaction mechanism. In order to 
show this, we wiII try to estimate the infbrence of the CO2 pressure on the shape of the 
derivatographic curve of thermal decomposition of CaCOs : 

caco3 s cao+co, (1) 

This reaction has been chosen because the values of its equiIibrium pressure, 

P,, at different temperatures have been reported in the literature2. Therefore, it can 
be easily deduced from data of previous reference2 that between 500 and 1000°C it 
is fitted very closely the equation: 

Peg(torr) = 1.4 - 10” - e-3g1RT 

R being 128 - IO- 3 kcal K- ’ mol- ’ and T the absolute temperature. 
On the other hand, the same mechanism has been reported3 for both reaction (I) 

and the thermal decomposition of dolomite under vacnum. Therefore, we c-an write: 

!?,A e- 
dr - 

r’Rr(1 _a)2ls 

i being the reacted fraction. 

(3) 

However, if the thermal decomposition of the salt is not carried out nnder 



(4) 

Substitnting eqn (2) into (4) and using for E and A the values of 39 kcaI mol-’ and 
2-108 min-’ reqorted by Morates4, we obtainz 

& -= 
dz ( 2-1@-e-3gfEr - 1: yOIO Pa (1-a)2p 

. - > 
(5) 

If the reaction rate, dz.f&, were recorded at a heating rate j?=dT/&i the 
previous cquatiou woufd be transformed, after rearTan@& into: 

da 2-W = _. e-39fnTdT _ 

(l--a)= B 

that would be in&grated in order to obtain the value of a required for cakulating the 
reaction rate by means of eq* (4% 

Fis I- Du of the reaction rate of tkrmal decomposition of Caco, wasus tan- 
cakdawd at a heating rate of 10% min-’ and difF&mt prcsurcs of CO=: (A) 0 ton; (B) 20 torr; 
Q I00 fan-* 

Reaction (I) is not thermodynamicaIly favoured untiI a temperature is reack 
at which the equilibrium pressure coincides with the pressure of CO= aroMd the 
sampIe_ Thus, integrating eqn (6) as described by eat% +d R&T’, by using.as 
lower integration limit of tempemture the-vaIue of TO previously cakulated from 
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eqn (2), we obtain: 

l-4= lo-= 

B 
-Pa-(T-To) 

‘Ikrefonz, the plots of dz/dz that wonId be expected whm performing the 
experiment under a particular pressure of CO, and a heating rate fi would be 
caIta&zted from eqns (5) and (7). The curves determined for pressures of 0; 20 and 
100 torr of CO,. rcspeaivey, and at the same heating rate of 10°C min-’ are plotted 
in Fig. 1. From this figure we can see that when reversible react&u of thermal 
decomposition of solids are concerned, an abrupt sharpening of DTA or DTG 
dkgfamsbecauseofthepn would be expected without assuming any cbange~ 
of the reaction me&a&m_ 
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