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Prediction Method for Thermal Degradation of Plastics using Accumulated
Hydroperoxides Estimation by Chemiluminescence

Yoshitada SHIMIZU, Saori ISHIMI, Mariko Takeuchi, Takashi UCHIDA and Mitsuru ARAI

The degradation of plastic materials is unavoidable especially by thermal and/or UV factors in use. In general, the
weather resistance test by a fade meter is used to estimate the degradation period but the estimated term have been
longer according to development of high durable plastics. The purpose of this study is to establish the prediction
method for plastics for the contribution to the decreasing the term of those estimations for plastics.

In this study, chemiluminescence which can detect the initial oxidation of the samples with high sensitivity was
applied for estimating the degradation degree of the samples, and polypropylene without oxidation inhibitor which
degraded by oxidation in a thermostatic oven was used as the sample. The accumulate rates of peroxides amount on
these samples caused by degradation were estimated by chemiluminescence measurements under a nitrogen
atmosphere.

The degradation prediction of the samples at 60°C was calculated by these rates at 130-150°C. This prediction
value by this method showed good agreement with the actual measurement result, compared with the prediction

method by oxidation induction time.



