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Degradation and Stabilization of Polyolefin [3]
Thermal Oxidation and Stabilization of Polyethylene

Masatoshi Kimura
Noriaki Emura

Yujiro Kosaka

Influences of the melt index and density on the thermal oxidation rates of various commercial polyethylene

resins for film application, and the inhibition using commercial antioxidants for the thermal oxidation of

polyethylene resins were studied by measuring rates of oxygen absorption of the samples at 130—170°C. The

results of the studies show:

1) The lengths of the induction period on the thermal oxidation of commercial polyethylene resins at

150°C are considerably varied between from 150 to 300 minutes with the maker and formulation of the

resins.

antioxidant in the resins.

These variances are considered to be attributable to differences in the kind and quantity of

2) The oxidation rates of the purified resins have nothing to do with the melt index and density of the

resins, and the oxidation rates are found to be essentially identical.

3) In the case of adding the same antioxidant in the same quantity to the purified resins, the melt index

and density of the resins do not affect the oxidation rates of the resins, and the same thermal stabilities

are shown.

4) The ability of commercial antioxidants to inhibit polyethylene oxidation was compared.
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1) ASTMD 1238-57T, 2160g. wt., 190°C

2) ASTMD 1505-60T, 23°C
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Polyethylene Samples

Use |

0.924 General package film

0.926 Thin film |
0.921 General package film

0.918 #”

0.921 ”

0.923 Lamination

0.923 film i

General package

— S A — |

Table 2 Antioxidants
Trade name Source Composition M. P. (°C)
DLTP Yoshitomi Seiyaku Dilauryl thiodipropionate 42
DSTP ” Distearyl thiodipropionate 67
BHT ” 2,6-Di-tert-butyl-4-methylphenol 70
Yoshinox SR ” 4,4’ -Thiobis (3-methyl-6-tert-butylphenol) 160
Yoshinox BB ” 4,4’ -Butylidenebis (3-methyl-6-tert-butylphenol) 210
Antioxidant 2246 American Cyanamid 2,2’ -Methylenebis (4-methyl-6-tert-butylpheno!) 130
Irganox 858 Geigy — 130
Irganox 1076 ” — 54 |
Irganox 1093 ” — 57
Topanol CA I.C. L Trialkyl phenol type 188
Nonox WSP ” —- 120
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Fig. 1 Rate of oxygen absorption of commercial

polyethylene resins for film application at
150°C.
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Fig. 2 Oxygen absorption by purified commercial
polyethylene resins at 150C.
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Fig. 3 Effect of temperature on the oxygen

ahsorption  of  purified commercial

polyethylene resins.
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Fig. 4 Oxidation rate vs. temperature in purified

commercial polyethylen resins.
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Fig. 5 Oxidation rate of polyethylene resins
stabilized by 0.1 wt % of BHT at

170°C.
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Fig. 6 Effect of commercial antioxidants on the
thermal oxidation of resin G. Sample was

contained 0.1 wt-% antioxidant.
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Fig. 7 Oxygen absorption of resin G containing

0.1 wt-% of antioxidant at 170°C.
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