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Development of innovative standard system for microplastic analysis using
2-dimensional hyperspectral imaging.

Ikejima, Kou

13,700,000

FPA-FT-IR

MP

In this study, a two-dimensional mid-infrared spectroscopic imagin? system
for microplastic analysis was developed and its measurement conditions and plastic materia
discrimination were examined. We established a two-dimensional measurement system for absorption
spectra data at mid-infrared wavelengths using a general-purpose microbolometer, and demonstrated
the possibility of constructing an analysis system with significantly lower cost and short
measurement time compared to a conventional FPA-FT-IR imaging system. In addition, we analyzed the
causes of microplastic contamination in the analysis process and developed a contamination
minimizing protocol based on the results, showing that it is possible to reduce the number of
contaminants per specimen to less than one and evaluate the concentration of microplastics at the
level of individual organisms.
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Identification and measurement
Dissecting Table 1 Number of microplastics in various types of samples before and after measures to remove contaminants (mean+S.E.)
. Samples sources Before After Reduction No. of samples  No. of polymers
Digesting (F ‘s reagent) ( ple®) prevention  prevention taken rate (%)  (FTIR analysed) identified (type®)
taken
Hot plate (40°C), 24 h
Water (*MP/L"')  Tap Water 6.6+2.11 0 100 11 1(CF), 1 (UD
v Deionized Water 3.8+1.69 0 9 1(CF), 1(UD)
Few residues Reskuos remaine Plastic Tank Water 22+074 0 6 2(CH)
Filtered Deionized Water 0 0 -
Filt Density .
L i’"‘ﬂ Supematant (ZnCl) 24h Chemicals H,0, 2.6+1.54 0.60+0.60 76.92 9 9uUn
(MP/sample FeSO, 324248 0 100 11 8(UD
Staining 500 ml™)
ZnCl, 224092 0 100 6 2 (PAN), 1(PS)
Drying Filter papers 2.6+0381 0.60+0.25 76.92 5 1(CF), 1 (PET)
4 I (MP/ (GF/F, C))
Microscope Observing/Detecting Nile red ‘pooled’ Airborne 1.4+0.51 0.40+0.25 71.43 7 5(CF), 1 (PE)
‘ Not good (MP/Filter paper)
+ Image Massive “Sample size: Water, 1000 mL; H,0,, 500 mL; FeSO,, 2.5 g for 165 mL solution; ZnCl,, 1.6 kg for 1 L; and filter paper, one filter
Image oM bAbbreviations: MP, number of mi ics; CF, ic fibre; Ul, unidenti polymer; PET, polyethylene terephthalate; PE,
PAN, polyacr itrile; PS,
Image snap
ImageJ Software
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