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Examination of a quantitative evaluation method of plastic deterioration
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Abstract

By clarifying the effects of environmental factors on the deterioration of plastics, we believe that our
findings will lead to the efficient collection of plastic waste before the generation of microplastics.
Acceleration tests using a film of polyethylene or polypropylene, which are typical plastics, in which a
sample piece is either artificially deteriorated by ultraviolet irradiation or heating, or the sample piece is
deteriorated by sunlight were carried out. An outdoor exposure test was performed. In the accelerated test, it
was found that both ultraviolet rays and heat play an important role in plastic deterioration because the
higher the temperature is, the more likely the sample is to deteriorate at a constant level of exposure to
ultraviolet rays, and the stronger the level of exposure to ultraviolet rays, the more likely the sample is to
deteriorate at a constant temperature. It was also confirmed that the sample would not deteriorate in the
absence of ultraviolet rays. In the outdoor exposure test, it was confirmed that in the summer, when the
temperature is high, the sample becomes brittle within 2 to 6 months and deteriorates to a state where it is
easy to deteriorate into microplastics. For this reason, we determined that it is important to carry out
cleaning activities before the summer.
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