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Degradation and Stabilization of Ethylene-Vinyl Acetate Copolymers (11

Thermal Oxidation Study by pH Method
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Thermal oxidation of polyethylene and ethylene-vinyl acetate copolymers (EVA) was studied by using
pH method as a part of a series of stability studies for EVA copolymers.

The results obtained are as follows :

1. Thermal oxidation of polyethylene was not affected by density or melt index.

2. It was found that in the range of 180°C to 220°C polyethylene and EVA copolymer are thermally

oxidized to the same extent.

3. Apparent activation energy of polyethylenes and EVA copolymers on thermal oxidation at 180-220°C

was shown as approximately 20 Kcal /mol.

4. At temperatures ranging from 180°C to 220
thermal oxidation of EVA copolymer and its V.
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°C, no correlation was found between the extent of
AC content.
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Table 1 Properties of polymsr samples
Resin Density 1 VAC (%)* AO (ppm)¥*
PE-1 0.919 0.37 0 70
PE-2 ‘ High press. 0.916 22.2 0 110
PE-3 polyethylene 0.923 5.2 0 100
PE-4 | 0.923 22.1 0 110
PE-5 J 0.915 39 0 120
EVA-1 0.924 22.6 0.94 0
EVA-2 | Ethylene-vinyl 0.930 69 9.2 0
EVA-3 Hacetate copoly. 0.937 41.3 18.7 0
EVA-4 0.937 1.6 14.1 0
EVA-5 0.949 2.3 26.2 0

* VAC Vinyl acetate ¥k AOQ Antioxidant
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Table 2 Effect of Density and MI on the thermal oxidation of polyethylene
- . Time required to reach pH 4.6 (min)
Resin Density MI  AO-free 70-120 ppm (AO)
» PE-1 0.919 0.37 8 16
- PE-2 0.916 22.2 13 18
: PE-3 0.923 5.2 14 18
+PEA4 0.923 22.1 14 18
PE-5 0.915 39 14 19
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Table 3

Effect of vinyl acetate content on the
thermal oxidation of EVA at 200°C

Sample \é%()l Time required to reafil.lﬁp?min)
EVA-1 0.94 13
EVA-2 9.2 13
EVA-3 18.7 13
EVA-4 14.1 13
EVA-5 26.2 12
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