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ABSTRACT

The thermal degradation of the homopolymer poly (methyl methacrylate) (PMMA) tetra cyano
quino dimethane (TCNQ) blend and Eccogel” TCNQ blend were carried out using the thermogravi-
metric method in the stream of nitrogen gas with. 60ml/ min at various heating rate from 1 to
20°C,/ min.

Friedman and Ozawa mathermatical methods were used to obtain the value of activation energy.

Produced electrical properties and activation energy by electric conductivity method that used LCR
meter
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8. temperature controller

1. nitrogen cylinder

2. atmosphere control unit 9. recorder

3. sample holder 10. data station

4. DTG unit 11. thermocouple

5. TG unit 12. alumina tube

6. CSC. unit 13. temperature controller
7. CTA unit 14. infrared spectrometer

Fig. 1. Schematic diagram of experiment apparatus.
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1.LCR meter(Phillips 4, electrometer Keithley
PM 6030) 617

2. dry oven 5. temperature controller
3. speciman 6. siever paste
7. sample

Fig. 2.Schematic diagram of experiment apparatus.
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Fig.3. TG and DTG curves of 95/5mixtures of
PMMA and TCNQ in the thermal decomposi-
tion at various heating rates.
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Fig. 4. DSC traces for PMMA.” TCNQ blends at 10°
C/min heating rate.
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Fig.5.Friedman plots for the various fractional Fig. 6. Ozawa plots for the various fractional weight los-
weight losses in the thermal decomposition

of 95/ mixture of PMMA and TCNQ.
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Table 1. Activation energy of mixtures of PMMA and TCNQ by TG.

Fractional Friedman method Ozawa method
Sample weight Activation Reaction Preexponen- Activation
loss C energy E order n tial factor A CR energy E
(Kcal/mol) (min) (Kcal/mol)
P100 0.39-099 434+42 13 96X10" 0.9939 368+ 4.1
97 0.27-0.96 589+ 52 19 58%X10" 09977 53.7+ 60
95 0.18-0.98 489+ 56 15 19X10* 0.9947 463+ 24
90 0.34-092 400+ 4.3 12 15%10" 09851 467+ 15
0 008097 250%19 02 85X10° 0.9590 269+ 14
Table 2. Activation energy of mixtures of Eccogel and TCNQ by TG.
Fractional Friedman method Ozawa method
Sample weight Activation Reaction Preexponen- activ:;tjon
loss C energy E order n tiacl fator A CR enegry E
(Kcal/mol) (min™) (Kcal/mol)
E100 0.04-097 484+ 82 16 74X10% 0.9969 436+ 5.7
E75 0.16-0.98 499+ 81 19 2.8%10% 0.9965 512+ 48
ES50 0.03-097 508+ 71 17 53X10% 0.9980 46.1+42
E25 0.12-0.95 38.7+42 12 32X10% 0.992%, 365+ 32
Eo 0.08-0.97 250+ 19 02 85X10° 0.9590 269+ 14
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Fig. 7.Plot of the determination of A and kinetic or-
der of 9773 mixture of PMMA and TCNQ
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Fig. 8.Dielectric constant versus temperature at va-
rious frequencies. :
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Fig. 9. Temperature dependence of the dielectric co-
nstant of various PMMA/TCNQ at 1KHz .
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Fig. 10. Temperature dependence of the dielectric loss
tangent of various PMMA/TCNQ at IKHz.
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Table 3. Activation energy of mixtures of PMMA,
Eccogel and TCNQ by electric conductivity.

Sample | Ed  (eV) |Ed (Kaal”moD| CR

P100 0753 17.62 09976
P97 0446 1044 09942
P90 0435 10.18 0.9899.
P75 0471 11.02 09976
P75 0373 873 09943
@ 0485 11.35 09942
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