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In recent years, MicroPlastics (MPs) are considered a threat for the environment. Understanding deterioration

state of MPs in the environment is necessary to suppress outflow of MPs. However a method for investigating the

deterioration state has not been established. Since MPs are trace and minute samples, the analysis method of the

deterioration state is limited. We developed an analysis method of deterioration state using Fourier Transform

Infrared Spectroscopy (FT-IR), Size Exclusion Chromatography (SEC) and a micro hardness tester. In this study,

we evaluated the carbonyl index, molecular weight and hardness of UV-irradiated polyethylene model samples, and

used these as deterioration index. We estimated years of outdoor exposure of MPs collected from the environment

by comparing the evaluation results of MPs with the deterioration index.
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Fig. 1 Photo-oxidative deterioration mechanism
of polyethylene
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Fig. 2 Photograph of the MP sampled from Yodo river
in November 2018
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Fig.3 FT-IR spectra of UV-irradiated low density
polyethylene film
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Fig. 4 Molecular-weight distribution curves for UV-irradiated
low density polyethylene film
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Fig.5 Martens Hardness for UV-irradiated low density
polyethylene film
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Table 1 Properties of MPs sampled from Yodo river

Index Value
As715/Avaro 0.27
My 1.3X10*
Martens Hardness 21.3°
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Fig.6 Representation of combined carbonyl index,
molecular-weight and martens hardness on the
UV irradiation time of low density polyethylene
and MP sampled from Yodo river
Open symbols indicate low density polyethylene
and closed symbols MP sampled from Yodo river
(>, Carbonyl Index; O, Molecular-weight; &,
Martens Hardness).
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Fig.7 The number of MPs particles produced by
UV-irradiation and stepping on by foot (400 steps
and 60 kg weight) (Reprinted with permission
from Ref. 10)
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Fig. 8 Representation of combined carbonyl index,
molecular-weight and martens hardness on the
UV irradiation time of plastic bags
<>, Carbonyl Index; O, Molecular-weight;
A\ Martens Hardness.
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