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COMPUTER ANALYSIS OF NON-ISOTHERMAL TG DATA FOR
MECHANISM AND ACTIVATION ENERGY. PART 1l

LEO REICH and S.S. STIVALA

Department of Chemistry and Chemical Engineering, Stevens Institute of Technology, Hoboken,
NJ 07030 (U.S.A.)

(Received 22 November 1983)

In Part I [1], 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 L.

THEORY

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

In|g(a)(T5/T)"] = In[g(a5)] - (E/R)(1/T~1/T5) (1)

where g(a) = [§da/f(a);a = conversion; and TS5 = temperature (K) at 50%
conversion (a5). 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)] [1] are presented in
the Appendix. The following ten mechanisms were tested: A4, A3, A2, R2,
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R3, F1, D1, D2, D3, and D4 [1]. Results are summarized in tables in the
Appendix (DIFF = PD/100). 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.
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L1122 1.7
12544 z.2
- 15248 5.3
- 02478 12.7
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