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Table 1

Activation enegy obtained by Flynn-Wall-Ozawa and Friedman methods

Conversion, X

Flynn-Wall-Ozawa method

Friedman method

Activation energy, E (kJ-mol =) Correlations, R Activation energy, E (kJ-mol ™) Correlations, R
0.25 343.91 0. 99942 349.10 0.99753
0.3 333.22 0.99671 356. 98 0.99730
0.35 355.54 0. 99854 344.81 0. 99837
0.4 358. 16 0. 99857 387.03 0. 99353
0.45 362. 84 0.99439 386. 85 0. 99288
0.5 356. 67 0.99419 387. 66 0. 99200
0.55 365.07 0. 99496 374. 46 0. 99003
0.6 375.45 0. 98596 377.42 0. 97404
Average 356.36 370. 54
39 Table 2 Activation energies obtained from Coats-Redfern method for
several mechanisms
5 38r Activationenergy, Correlations,
R Mechanism G(X) N
\sl':/. 37l E (kJ-mol ™) R
3 A, [ In(1-X)]2 289.49 0.99818
5 36 As [ In(1-X)7° 370. 66 0.99790
§ Ay [ In(1-X)]* 548.78 0.99747
= R, X 85.15 0.99011
E R, 201 = In(1 = X)"?] 16.91 0.99316
34 | | | | | R, 3[1-In(1-X)"?] 9.79 0.98860
-12 -1.0 -08 -0.6 -04 02 0 D, X? 186.67 0.99126
In(1-X") D, (1-X)In(1-X) +X 210.26 0.99361
D, [1-(1-X)""7? 237.98 0.99578
Fig. 4 The reaction order and the pre-exponential factor D, @] (1-X)% 219,40 0.99446
from experimental data F, In(1-X) 126. 11 0.99693
F, 1/(1-X) 75.91 0.99458
. Coats-Redfern 3 il Phadnis-Deshpande 2% 2 & F, 1/(1-X)2 166. 67 0.99546
FH 8 FH DR ffy 5 A8 00 ik S AL A 04 T 3k FRATTR
ﬁ W‘j‘ﬂ 7\5‘725 ﬁﬁ%“i PI-HQDPA ﬁl\‘ F%ﬁé{: E/‘J }im*ﬂ, ﬂi‘u ) Table 3  Activation energies obtained from the Phadnis-Deshpande
method
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InX 92.71 0.99319
2InX 185.41 0.99319
W[1=(1-X)"] 116.27 0.99664
W[1=(1-x)"] 110.00 0.99594
2In[ In(1-X)] 268. 34 0.99844
3In[ In(1=X)] 367. 80 0.99844
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THERMAL DEGRADATION KINETICS OF POLY(BENZOBISOXAZOLE IMIDE )

. . 1,2 2 1
Xiang-li Meng ', Dan-dan Wang”, Wang Peng
(' Municipal and Environmental Engineering Institute, Harbin Institute of Technology, Harbin 150090)

(* Department of Chemistry, Faculty of Science, Harbin Institute of Technology, Harbin 150001 )

Abstract Polyimide ( PI-HQDPA) derived from 2,6-bis( p-aminophenyl ) -benzo[ 1,2-d;5,4-d’ ] bisoxazole
and 1,4-bis(3,4-dicarbosyphenoxy) benzene dianhydride ( HQDPA) was synthesized via a conventional two-
stage method. The intermediate poly( amic acid) had inherent viscosities of 1. 70 dL/g and could be thermally
converted into light yellow polyimide film. The thermal degradation of the polyimide was studied by
thermogravimetric analysis ( TGA) using four different methods in order to determine the actual reaction
mechanisms of the decomposition process. The apparent activation energy ( E) of the solid-state process was
determined using Flynn-Wall-Ozawa and Friedman methods, which do not require the knowledge of the reaction
mechanism. And the apparent activation energies were resulted to be 356. 36 and 370. 54 kJ/mol,respectively.
So the average activation energy of the polyimide was 363.45 kJ/mol. The reaction order (n) and pre-
exponential factor (A) were determined by Friedman method ,and the results were 4. 22 and 6.44 x 10" s ™",
respectively. The activation energies of different mechanism models were determined by Coats-Redfern and
Phadnis-Deshpande methods, the most probably results were 370.66 and 367.80 kJ/mol, respectively.
Compared with the value obtained from the Ozawa method and Friedman method, the actual reaction
mechanism of PI-HQDPA obeyed the nucleation and growth model, and could be described by the Avrami-
Erofeev function (A4,) with an integral form of g(X) =[ —In(1 - X) 1°.

Keywords Benzobisoxazole, Polyimide, Decomposition reaction mechanism, Activation energies



