
Thesrwxhimica Acta, 92: (1985) 1614.64 
Elsevier Science Pub.llshers B.V., Amsterdam 

!L%e mrk deals with the defects of the use of the Zkfaearized 
foms of the ntalp equatictn of the nQnm~s5the~~ kinetics, shows 
+2x? poss~b~~t~es of theb? ~~~dat~Q~ T&.t;h Lhe help of the use 
of t&e non-L1Lne~ regression tmaxysisr 

The linearized form of the marin equation of tl3e non-fsothetic 

kinetics is used, as tie, 5.n the ntethods of dete~~at~~~ the kf- 

net%0 parmeters @PI, erg*, in the method of Goats-Redfern Et1 , 

Acha~r" f21,and others 1310 

Tha chaise of the type of the kinetic functions (D) and of 

the corresponding KP is sealLfsed accord%ng ei%her to the maxtim 

value af the abso2ute future of the cox=X+eXatlon coefficlenf 

[Ri) or the ~~ value of the res%dx&L sllfo. of squares f$l* 

EXevertheless, such a varisnt has some defects. The ffrs% de- 

fect is such that Cbe values 02 the confidence intervals fos the 

BP (logAo,E"> corresponding to the tin- 2%: or the maximuxxt tl$r 

are loo d~~~~ed~ 2eeaZl.y because of the Xp r?;orrelatioz icompen- 

saM.~lfan effeot) the conf%dence range for b&h the Xp (ePU.psel is 

much bigger than the confidence titerval for the logA ad E" (re- 

ctang3.e). 
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E 

Pig.1 Bounds for KP 

h 
n; n" n; 

Pig.2 Dependence S2 on n 

APPIJXATION 03' NO&LINXAil STATISTICS 

When using the kinetic function of the type f(O()=(l-O<)n the 

dependence 3f on n is as shown on Fig,2. This is the section of 

the surface of the residual sum of squares by the plane perpWLi.- 

cular to the plane (lo&i, X) and going through the big axe of the 

ellipse, 

It is possible to obtain the real bounds of the change of the 

KP by defining the upper bound for S&n with the help of the Pi- 

shex dispersion relation 
S2,S2. p (1) 

TEenm? znd n!-J are RS the ahscisses of' the points of the intersec- 

tion o$ the line S2=f(n) with the straight line S2=Sz; and the 

bound values of the KP may be found with the help of the bound va- 

lues n, The use of the (I) makes it possible to overcome the men- 

tioned defect in the limits of the linesr regression analysis. 

The second defect of the methods using the linearized form of 

the main equation of the non-isothermic kinetics is connected with 

their poor sensitivity to the type of the KF because the lenght of 

the big axe of the ellipse (Pig.1) significantly depends just on 

this sensitivity. Turning back to.Pig.2 let's make it clear that 

the sensitivity of the method of calculation to the type KlLas We 

understand it is the steepness of the dependence of S 
2 on n. It's 

natural that the steeper this dependence, the narrower this inter- 

val and accordingly the interval of the KY. 

PractLce shows that 3.x general all the methods of calculation 

of the KP using the linearieedform ofequation of the non-isother- 

mal kinetica are similar in their sensitivity. ITevertheless, if we 
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don't use the forsed linearization in the methods of calculation 

of KP, then it is possible to increase the sensitivity of these 

methods to the type of the KF. 

For the integral method of Uoats-Redfern [l'l the defining of 

the XP is, really, the finding of the minimum of the value 

(2) 

and for the differential method of Achar [2] - the corresponding 

minimum 

(3) 

Minimum Sf can be found with the help of the gradient methods, 

that is, with the help of solving the system of equations of the 

general type 

(4) 

for each Ki?. 

The bounds of the change of the KP are defined taking into 

consideration (1) as 
s2,s2 
TEe value So 

i minFp2 (5) 
obtained with the help of (5) gives in the section 

of the surface of the residual sum of squares ellipse which lenght 

of the big exe is less due to the bigger sensitivity of the line- 

ar form of the main equation of the non-isothermal kinetics to 

the type of the KE'. 

Practically, using the data of [4] , e.g., we could obtain 

the lessening of the value 'change interval n from an=0.66 for 

the linear form of the the Coats-Redfern equation up to nnaO.46 

for the non-linear form (2). The result of this is the more cor- 

rect solving of the inverse kinetic problem, that is, the single- 

-valued chaise of n=1.5, corresponding to a certain mechanism of 

the process. 
So, the second of the mentioned defects may be liquidated in 

the limits of the non-linear regression analysis. 
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CoNcLusIoNs 

Summing up, the authors of the given paper propose to use (1) 

and (5) when estimating the real. bounds of the change of the KP; 

and increase the accuracy of the solving of the inverse kinetic 

probl.em they propose to use non-linearized forms of the main eq- 

uation of the non-isothermal kinetics. 
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