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ABSTRACT

The thermal degradation of poly( methyl methacrylate)( PMMA) and poly( a- methylstyrene- co
- acrylonitrile) ( SAN) mixtures were carried out using the thermogravimetry( TG)and different-
ial scanning calorimetry(DSC)in the stream of nitrogen and air with 50 ml/min at the var-
ious heating rate from 4 to 20°C/min and temperature from 20 to 500C.

The value of activation energies of thermal degradation determined by TG and DSC in
the various PMMA/SAN mixtures were 34-54 kcal /mol in the stream of nitrogen.

The value of activation energy of SAN60% mixture were appeared high in comparison
with addition rule.

PMMA/SAN mixtures by the analysis of infrared spectrophotometer were decomposed by

main chain scission in the stream of nitrogen.
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Fig. 1. Schematic diagram of experiment
apparatus.
1. nitrogen cylinder 7. electric furnace
2. air cylinder 8. thermocouple
3. carbon dioxide cylinder . 9. sample boat
4. flow meter. 10. temperature controller
5. sample holder 11. gas chromatograph
6. thermal analysis system 12. infrared spectrophoto~

meter,
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Fig. 2. TG and DTG curves of PMMA
PMMA 50/SAN 50 mixture and SAN

in the thermal decomposition.
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Fig. 3. DTG curves of PMMA degraded in
the stream of nitrogen at various hea
ting rate.

= 1.0

1.4 2.2

1.8
10' /T(K'")
Fig. 4. Application of derivative method of
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Fig. 5. Integral method plots at the several
fractional weight losses for the ther-
mal decomposition of PMMA 80/SAN

20 mixture in the stream of nitrogen.
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Table - 1. Activation energies of PMMA and SAN mixtures in the stream of nitrogen.

Composition Fractional Derivative Integral DSC
weight method E | C.R. | method E | C.R. | method E C.R.
PMMA/S AN loss C (kcal /mol) (kcal /mol) (kcal /mol)
100/0 0.02—-0.08 311 0.902 35.0 0.884
0.10-0.44 19.6 0.923 21.0 0.899
0.46-0.98 43.4 . 0.999 36.8 0.994 35.1 0.946
Average 37.0 34.1
80/ 20 0.02-0.06 36.8 0.932 51.4 0.943
0.08—-0.24 33.4 0.999 34.6 0.952
0.26—0.98 41.4 9.999 38.8 0.987 38.0 0.913
Average 40.5 38.2
60/ 40 0.02-0.14 25.2 0.972 39.9 0.975
0.16—-0.64 41.2 0.923 39.5 0.933
0.66-0.98 38.8 0,982 37.6 0.914 5.0 0.927
Average 38.1 38.9
50/ 50 0.02-0.50 42.9 0.903 42.8 0.888
0.02-0.98 44.7 0.952 42.4 0.943 44.1 0.982
Average 43.8 42.6
40/ 60 0.02—-0.44 46.1 0.893 45.2 0.977
0.44-0.98 49.3 0.971 50. 8 0.999 0.989
Average 47.9 48.3 18.5
20/80 0.02-0. @ 43.8 0.982 45.3 0.991
0.22-0.98 50.2 0.999 51.7 0.998
Averge 48.9 50. 4 485 0.999
0/100 0.02-0.98 52.2 0.972 53.1 0.941 51.3 0.972

Table - 2. Activation energies of PMMA and SAN mixtures in the stream of air.

Composition Fractional Derivative Integral DSC
weight method E C.R. method E C.R. method E C.R.
PMMA/SAN loss C (kcal /mol) (kcal /mol) (kcal /mol)
100/0 0.02-0.30 35.9 0.907 44.1 0.903

295



ASREE o+ =% Fo

0.32-0.40 23.7 0.933 30.6 0.938
30.4 0.932
0.42-0.98 25.1 0.998 24.8 0.974
Average 28.3 3L.2
80/20 0.02-0.26 311 0.924 28.9 0.929
0.28-0.54 32.4 0.963 33.1 0.908
31.8 0.946
0.56-0.98 30.7 0.987 33.8 0.967
Average 313 32.3
60/ 40 0.02-0.16 30.6 0.965 30.9 0.944
®.18-0.62 28.4 0.983 315 0.952
32.4 0.983
0.64-0.98 33.4 0.991 32.3 0.997
Average 32.2 31.7
50/ 50 0.02-0.12 29.7 0.929 33.2 0.912
0.14-0.50 34.6 0.937 31.4 0.977
’ 33.1 0.972
0.52-0.98 34.2 0.994 33.2 0.947
Average 33.8 32.5
40/ 60 0.02-0.38 36.1 0.992 38.4 0.973
0.40-0.98 37.1 0.989 37.1 0.996 37.9 0.967
Average 36.7 37.6
20/80 0.02-0.20 34.3 0.945 36.4 0.991
0.22-0.98 36.3 0.993 34.9 0.084
36.1 0.979
Average 35.9 35.2
0/ 100 0.02-0.98 38.4 0.977 37.2 0.993 37.9 0.955
55
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Fig.10. Infrared spectra of thermal decomposed PMMA 50/SAN 50 mixture for 30 minutes in the

stream of nitrogen.
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mposition products at 600°C.
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