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Degradation and Stabilization of Ethylene-Vinyl Acetate Copolymers (1)

Study of Thermal Degradation Behavior

Thermal degradation behavior of ethylene
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-vinyl acetate (EVA) copolymers has been examined by means

of thermogravimetric analysis and pyrolysis gas chromatography.

From the thermogravimetric analysis, the EVA copolymer appears to be less
ethylene-ethyl acrylate (EEA) copolymer and polyethylene. For the EVA copolymer int
of acetic acid takes place above 250°C and further de

and the EEA copolymer are found stable at 400°C.

The thermal degradation chromatogram of the EVA co

acetic acid, while the chromatogram at 400°C shows the

stable thermally than

ramolecular elimination

gradation occurs rapidly. Incidentally the polyethylene

polymer at 300°C shows one principal peak due to

acetic acid-peak and various peaks due to lower

hydrocarbons, which explain chain scission of ethylene polymer backbone.

Thermal stability of the EVA copolymer below 400
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Table 1. Sample identification

MI d. VAc. An Aw Aw/An

Low d. PE 1.2 0.917 0 wt.% 1300 A 17000 A 13
EVA-1 0.6 0.926 5 1450 11000 7
EVA-2 3.1 0.927 8 1000 8000 8
EVA-3 1.4 0.936 15 1050 6000 6
EVA4 1.5 0.942 18 1050 6000 6
EVA-5 18 0.941 17 600 3500 6
EVA-6 425 0.941 17.5

EVA-7 2.5 0.949 24 1000 5000 5
EEA copolymer 5.2 0.930 18%

An, Aw ; straight chain length from GPC curve
* ethyl acrylate content
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Fig. 1 Thermograms of ethylene polymers in the

presence of air
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Fig. 2 Thermograms of ethylene polymers in the

absence of air
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150°C Porapak-Q column and helium carrier gas at 50ml/min.
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Fig. 3 Pyrolysis chromatogram of EVA copolymer at 300°C.
150°C Porapak-Q column and helium carrier gas at 50ml/min.
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Fig. 4 Pyrolysis chromatogram of EVA copolymer at 400°C.
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Fig. 5 Pyrolysis chromatogram of EVA copolymer above 400°C.
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Fig. 9 Vinyl acetate content dependency of the
thermal degration of EVA copolymers.
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