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The relations of the initial temperature of thermal transformation to the sensitivity of 
thermal analyzer and to kinetic parameters of the studied transformation taking place under 
non-isothermal conditions are analyzed. 

The init ial temperature of a transition is one of the most important characterist ics 

m thermal analysis. This temperature can be determined direct ly f rom the record on 
the basis of a noticeable deviation of  the thermoanalyt ical curve f rom the baseline {1] 
or can be calculated I2,3] in the case of known kinetic parameters of  a studied one- 
step transformation. 

In Logvinenko's monograph [4] it is accepted w i thou t  an analysis of the pheno- 
menon that the init ial temperature of a transformation or thermolysis is the tempera- 
ture where equal rates of  the process are attained, on condi t ion of the sample ma'ss 
remaining constant. This conclusion is made on the basis that the amplitudes of  DTA, 
DTG, DSC and EGA curves are proport ional in each point  to the rate o f  trans- 
format ion de/dt. Such a treatment of the initial observed temperature of a trans- 
format ion generally is not quite accurate. 

Let us suppose that a process is described by the wel l-known kinetic equation: 

doddt =A exp ( -E/R7-)  (1 - 0~) n (1) 

where the designation generally accepted in J.Thermal Anal. and recommended by 

ICTA is used [5]. 
Kinetic exponent n at values < 1 characterizes movement of the interphase surface; 

at n > 1, according to [6] it describes diffusion of a volat i le product from the depth of 
a grain to its surface and the subsequent desorption from the outer surface. In ranges 
of low degrees of  transformation ((~o < 0.01) the init ial kinetic equation (1) is 
simplif ied to 

(de/dt) o = A exp ( -E /R  T) (2) 
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If we turn now directly to thermobalances, then 

d~_ 1 dm 
dt 3,M "~-- 

where M is the initial sample mass, and 3' is the portion of the initial mass volatilizing 
during heating according to the scheme: A(s)-~ B(s ) * C(g). In the range of maximum 
sensitivity of masses ~Vno, the following holds: 

1 dm 
K(T'tl = ~--M( ~ -  )o =A exp ( -E /RT i) (3) 

where T i is the observed initial temperature of transformation. 
The equation 

A m  T .  
o i 

f dm =3"MA ~ exp ( -E /RT i) dt 
0 0 

should be integrated as described earlier [7] in order to obtain an analytical relationship 
of the sensitivity of balances (Amo) to the rate constant of transformation/K(Ti)/and 
the initial temperature of transformation l td. After mathematical transformations we 
obtain: 

7 MART 2. 3' MRT 2 K(T i ) 
I 

~ n = ~  (E + 2 RTi ) exp (-E/RTi) - ~ (E + 2 RTi ) (4) 

where/3 is the linear heating rate. The term 2 RT i can be excluded from consideration 
without introducing a considerable error, and the ratio 7MR/~ = ~ must be kept at a 
constant level for the series of transformations under consideration. As a result, the 
following simple relationship is obtained: 

1 / ~ - n ~  E 

= V 

Consequently, if all the other conditions are identical /~,, Arn o and K(Ti)/, then 
the initial temperature of transformation will be affected by the activation energy of 
each reaction. It should also be mentioned here that the relation of the initial 
temperature of transformation T i to the sensitivity of the thermoanalytical instrument 
with regard to the scale of the rate of transformation is less definite, i.e. a number of 
values of (d~/dt) i for the studied transformation can correspond to a definite value of 
Am o . 
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For differential thermoanalyt ical curves in DTA, DSC and EGA (the last one 
coupled to differential gas chromatographic detectors) the init ial  temperature o f  

transformation is determined by sensitivity recording of the peak in the form of  
minimum height hi, i.e. 

dS hi 1 
(dc~/dt)i =~-'~v2C ( d T - ) i  =S--~ and h i =S~ (doddt) i 

where S~ is the total area under the peak in mm.s. However, this area can be 
expressed for DTA and DSC as a ratio S~ = QM/K, and for EGA as S~ = 3'M/K, whereK 
is the calibration constant, and Q is the heat of transformation. It is obvious that 

dif ferent values of K(~)  = (doddt) i can correspond to a f ixed value of  h i. 
Final ly, the fo l lowing conclusion can be drawn: using the observed init ial temper- 

ature of transformation (determined from the record on the basis of  a noticeable 
deviation of the curve from the baseline) for comparison of  the thermokinet ic stabi l i ty 
of di f ferent compounds is not a reliable operat ion in general, since this temperature 
also depends on a number of non-kinetic factors which distort its true value (for 
example, on the adjustment of the recorder sensitivity), and because of the indefi- 

niteness in the init ial degree of transformation c~ o. 
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