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ABSTRACT

The thermal degradation of the homopolymer poly (methyl methacrylate) (PMMA) and
flame-retardant tetrabromobisphenol-A (TBBA) as well as of their blends were carried
out using the thermogravimetric method in the stream of nitrogen gas with 60ml/min at
various heating rate from 1 to 20C/min.

Friedman and Ozawa mathematical methods were used to obtain the value of activation

energy.
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1. nitrogen cylinder 7. recorder 13, timer
2. atmosphere control unit 8. electric furnace 14, thermocouple
3. sample holder 9, vacuum pump 15. temperature controller
4, TG, DTG unit 10. gas sampling valve 16, data station
5. DTA, DSC unit 11. gas chromatograph 17. Infrared spectrometer
6. temperature controller 12. electro magnet 18, flow meter
Fig. 1. Schematic diagram of experiment apparatus.
0.30 L0 -1
* | 0.70 Q% 0.50
—3L \
0.15f o5 ¥ \ L0, 90
de v In(dc/dy [ LY
dt 0.04 0.02
—s5k \
- N\
0.00 L pme oy 1 - 0.0 N L N
0 100 200 300 400 500 1.5 1.9 2.3
T
emperature (C) 10°/T (K~)
Fig.2. TG and DTG curves of 90/10 mixture Fig.3. Friedman plots for the various fractional

of PMMA and TBBA in the thermal
decomposition at various heating rates.

weight losses in the thermal decomposition
of 90/10 mixture of PMMA and TBBA.
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Fig.4. Ozawa plots for the various fractional
weight losses in the thermal decompo-
sition of 90/10 mixture of PMMA and
TBBA.
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Fig.5. Variation of initial decomposition tem-
perature for blends of TBBA/PMMA

with composition.
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Fig 6. Variation with compasition of the activ-
ation energy determined using F riedm-
an’s method of thermal degradation in
mixtures TBBA/PMMA.
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Fig.7. Variation with composition of the acti-
vation energy determined using Ozawa’s
method of thermal degradation in mix-
tures TBBA/PMMA.
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Table. 1. Activation energy of mixtures of PMMAand TBBA by TG.

. Fractional Global activation energy
Composition . .
Region weight loss Friedman’s Method Ozawa’s Method
PMMA/TBBA
C E (Kcal /mol) E(Kcal/mol)
100/0 stage 1 0.01-0.17 2.6+ 2.7 23.2+ 2.8
2 0.20-0.50 27.6+ 3.7 2.7+ 2.7
3 0.52-0.99 48.3+ 5.2 43.1% 4.2
95/5 stage 1 0.01-0.23 21,9+ 5.9 21.0+ 3.3
2 0.25-0.81 33.84% 6.3 31.4% 7.2
3 0.88-0.99 64.5+ 9.8 56.3%11.5
90 /10 stage I 0.01-0.16 23.7+ 1.0 21.0+ 3.3
2 0.20-0.85 33.8+ 8.3 30.4+ 8.8
3 0.90-0.99 55.6+ 1.1 94.0t 2.3
80/20 stage 1 0.01-0.14 14.5+ 1.0 17.7+ 2.0
2 0.18—0.87 3.9+ 7.2 29.5+ 5.1
3 0.91-0.98 64.0% 4.1 66.0+ 7.2
60/40 stage 1 0.01-0.15 16.6+ 0.7 17.9+ 1.4
2 0.16-0.90 35.3+11. 1 28.6+ 8.8
3 0.95-0.97 1267+ 6.2 88.9+10.5
50/50 stage 1 0.01-0.10 24,2+ 2.1 28,3+ 2.1
2 0.15-0.92 37.7x 8.8 32.1%+ 6.4
3 0.94-0.96 142.1+12.0 107.2+17.2
40/60 stage 1 0.01-0.08 52,1+ 9.9 60.3+ 8.7
2 0.12-0.95 39.8% 5.2 33.8x 5.4
20/80 stage 1 0.01-0.03 17.0+ 3.3 4.5+ 9.7
2 0.05-0.90 41.3+11.4 3.3+ 9.7
0/100 - 0.01-0.80 46.1x12.4 38.01+10.4
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Fig.8. Infrared spectra of thermal decompos-
ed PMMA film.
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Fig.9. Infrared spectra of thermal decompos-‘

ed 90/10 mixture of the PMMA and
TBBA film.
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Fig. 10. Effect of reaction temperature on ca-
rbonyl index.
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Fig. 11. Effect of reaction time on carbonyl
index.
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Fig. 12. Plot of the determination of A and ki-
netic order of 95/5 mixture of PMMA
and TBBA.
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Fig. 13. Experimental and calculated TG curv-
es for the 12T /min heating rate of 35
/5 mixture of PMMA and TBBA.
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