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Degradation and Stabilization of Polyolefin 2]

Stabilization of Isotactic Polybutene~1

Masatoshi Kimura
Noriaki Emura

Yujiro Kosaka

As one of the series of researches for degradation and stabilization of polyolefins, inhibition using anti-

oxidants for the thermal oxidation of isotactic polybutene-1 was studied by measuring the oxygen absorption

rates at 140—170°C. Following results were obtained :

1) Phenolic type compounds effectively inhibit thermal oxidation of isotactic polybutene-1l, and the

inhibiting ability of phenolic type compounds is found to increase with increasing aromatic nucleus in

the molecule.

2) It was found that the relation between the inhibitor concentration and the length of the induction

period conform the general equation drawn by R.H.Rosenwald, i. e, logy=r + slogx, where y is the

length of the induction period, (min.), x is the inhibitor concentration, (p.p.m.), and r and s are

constants.
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(In the case of 2,6-di-tert-butyl-4-methylphenol, r was 0.81 and s was 0.54.)
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Sample No. Composition
i A-1 Dilaury! thiodipropionate 42
[ A-2 Distearyl thiodipropionate 67
A-3 2,6-Di-tert-butyl-4-methylphenol 70
‘ A-4 2,2’-Methylenebis (4-methyl-6-tert-butylphenol) 130
! A-5 4.4~ Thiobis (3-methyl-6-tert-butylphenol) 160
! A-6 4, 4#-Butylidenebis (3-methyl-6-tert-butylphenol) 210
i e e R S
Carbon Black ; Seast-6 (TOKAI DENKYOKU SEIZO, LTD.)
Copper Dust ; Special Grade (WAKO PURE CHEMICAL IND., LTD.)
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Fig. 1. Apparatus for measurement of oxygen uptake;
(1) polymer sample ; (2) glass box ; (3)reaction vessel ;

(4) glass wool ; (5) absorbent ; (6) oil bath ; (7) heater.
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Fig. 2. Comparison of antioxidant effectiveness at

150°C. Each of antioxidants was contained 0.1wt.

-% in PB-1: [(] zero antioxidant ; [()] copper
dust; [@] carbon black; [(D] A-2; [A] A-1;
1] A-3; [R] A-4; [x] A-5; [A] A-6.
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Fig. 3. Effect of the inhibitor concentration on
the thermal oxidation of PB-1 at 150°C.
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Fig. 4. Relation between the inhibitor concent-
ration and the length of the induction period at
150°C.
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Fig. 5. Effect of temperature on the thermal
oxidation of PB-1 containing 0.0lwt.-% 2,2’-me-
thylenebis (4-methyl-6-tert-butyl phenol).
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Fig. 6. The length of induction period or the rate

of oxygen uptake vs. temperature for PB-1
containing 0.01wt.-% 2,2"-methylenebis (4-methyl
~6-tert-butylphenol).
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