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In Part I [l], the authors presented a computer program (in BASIC) 
whereby one of ten theoretically possible mechanisms for solid-state decom- 
position could be distinguished and its corresponding activation energy ( E) 
determined from TG data. Also, in Part I, a so-called p(x) function was 
employed in order to establish an algorithm [2,3]. This p(x) function 
involved the integral of the Arrhenius function (which cannot be solved in 
closed form). In the present paper, another algorithm is presented which 
involves integration by parts of the Arrhenius function in an attempt to 
achieve the same goals as in Part I. 

THEORY 

Employing integration by parts [3], it can be shown that 

ln[ g( a)( TS/T)‘] = ln[ g( a5)] - (E/R)(l/T- l/7?) (1) 

where g(a) = j,“da/f( ) (Y ; a = conversion; and T5 = temperature (K) at 50% 
conversion ((r5). For each of ten different possible decomposition mecha- 
nisms, the corresponding slope and intercept of eqn. (1) can be obtained 
from TG data using a least squares treatment. The mechanism whose 
intercept value affords the lowest percent deviation (PD) from the corre- 
sponding theoretical value of g(a5) is considered to be the most probable 
mechanism. The corresponding E-value can then be calculated from the 
value of the slope. 

RESULTS AND DISCUSSION 

Theoretical and experimental TG data [a vs. T (K)] [l] are presented in 
the Appendix. The following ten mechanisms were tested: A4, A3, A2, R2, 
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R3, Fl, Dl, D2, D3, and D4 [l]. Results are summarized in tables in the 
Appendix (DIFF = PD/lOO). From these results, it can be ascertained that 
the computer algorithm employed has a limited potential. Thus, whereas it 
can be used successfully for theoretical TG data (cf. lines 530 and 540) it 
cannot distinguish D3 from R3 using experimental data (see lines 550 and 
560). (Although values of DIFF for D3 and R3 were different using 
experimental data, the difference was considered to be too small to be 
significant.) Further, small changes in T5 can greatly affect final values of 
DIFF. From the preceding, it can be concluded that the computer procedure 
employed in this paper possessed limited capability. 
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APPENDIX 

Results of a computer algorithm, to distinguish one of ten theoretical mechanisms, which 
involves integration by parts of the Arrhenius function. 

MECIWSM. DIFF. E !!;.‘M: 

AI,‘CLN(?-&a::- (l/4> 
AT.,‘<--LV!!?-A); ( ? ,‘Z ! 
A,=,‘< LPI:?-A:! cl.‘_‘: 
fJ~,,~-!~-;,; <i/2: 
Fc.‘?- i:-fYI: (1,‘; 
Fi/-Lhl!l- A: 
!??/A 2 
DZ/A-! Cl-A!LN!?-A! 
I-S/l-!2H/Y.-(1 A! (2/T! _ or183 27.6 

D-Z/(1-(1-A: (1 ‘Z) ! .7 ZE- !I!5 79.q 
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5 4 0  ~,.r'AW A, .,_.,'~°,,~,~,~'~ .~v°'- '~95,41-0,.='- '°~' ,  - . - , ~ . 4  ~=.., . 441<~5 ,420 ,  . "  ~oLo 4 2 5 , . 8 1 8 7 8 , 4  
~(-, o~oo~  4 7 ~ .  c,i-- M T L~ Z,'-,E. B A T A  

. . . . . . . .  , _ . . . . . . . . . . . . . . . . . . . .  : 2 3 K / M ,  R2-MECH. , 7  ~ . = . e  ~ ~ - ~ - ~ - , ~  

( K ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A3/(-LN(I--A>) (i/3) .32514 10.8 

R211-~I-A) ( ~ "~" 5 . 2 9 E  C3 oc~ 

~'~- (' ~ ( '  ' ~ "  . , _ l , , J ~ ,  3'5%3 
~'/-LN(I A; =,?o~, ~=: o 

r , , . , A  2 ' ~ ' ~ '  4S.4 

I ; , 2 , ' A + (  ' - A ' ' .  ~ , _ N ' , , - r . ~ , , ,  , - 0 , ~ ,  5 - ~ °  ~ .  o 

O3; (', -'~-A ~.. , - ( i , - ~  - . 2 ,  _ . , ,  , - , , o - , ~ ?  L "  

~!FF.= ~._~°!E-07, __ ..,~ _-~- ~° KCAL/MOL 

DATA ,-,~ ~=r~ 4 = o 022472.423.2 ........... , ....... ,. . . . . . . . . . . . . . . . . .  , -  . . . , - ~ o ~ o ~  ~ =  ? 078652,443.2,. 191 

4 - o . ~ . J 4 ~ , , 4 ~ j . ~ ,  . ~ 4 , : ,  , 4 7 3 .  . 8 7 ~ 4 ,  ~ o ~  -~ o ~ 1 9 i , 4 9 3 . 2 :  ~ ~ , - ' n  

DATA, CMF'LX.I ~ T5--4~O ~ _ c . ~ , r ~  ~c~uc ~_ OL,~ ,'/M (9 ~.DC 

......................................................... 

A4/(-' . . . . . .  h~(,_A~) (I,,4) . 0 6 0 2 5  5,7 

A3/~_~ k ~  ^~ ' ' ' / 3 )  . . . . . . . . . . . .  06465 8.2 

A2/ (-LN ~'-~' . . . . . . . .  ~ (i '~'~ .06911 !3.3 

R 2 , '  1 -  ( .' _.A~.,, ( . , '  ,o~, . ~. , _ , ~  , - , o ~  ~, 2 5 .  1 

' ~  / A  2 } 1 4 3 4  4 7  

r"?'"~',1-'x'~ ~"~ A '  ~ ~ 4  4 9 . 9  

D4,'~,- (2Ax3)-- ~i -A> (2/-) ."°,.,~,,~,' ~,~ ~'~,.2 

JAN' T DISTIHOUZSH D3,'F:3 ~EEHA~,ISMS 

"~T DN. A .... ~,,-,o, ....... 4'- o -' ~ ~ .- ~ ~-~, ~.~ -- ..,6, . 4.-~..-L n --'0 

~, o ~  ,~ , - - ,  ~. REM SOD.BICARZ:. F 5 = 4 2 , 2 . 1 . - - c , ~ r , ~  ~ , - u =  E=22/46 KCAL 

....................................................... 

A~/~--' ~(I-A)) (i i,~_., .05617 5.3 

A3/ (-LN(I A)) (I/3) .05768 7.6 

A2",~--JL.~ ~'(I-A),~ " (i12> .~,~--''~°'~'? 12.2 

R2/I- (I-A) (I/2) .U2645 20.5 

R3/I-(1 A) (1/3) [ IIK38 22.3 

~ , _ ,  k ~ _A ~ ,,L,-.~O 26.2 
r, 1 ,~ 
..... 0 9 8 8 4  ~ =  o 

D21A+ (I-A) LN ( i- A) .05234 39. 1 

D4/1--(2A/3)-~II-A)" (2/3) .02326 41.5 

D3/(I-(I-A) (1,'3)) 2 .01017 46.2 

CAN'T qISTINGUISH D3/R3 MECHANISMS! 


