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Recycling plastics is indispensable from an environmental perspective. In plastic recycling, it
is required not only to discriminate among all types of plastics, but also to discriminate among all
grades. For this purpose, a rapid and intact method has been developed for discriminating
polyethylene grades by combining a near-infrared reflection spectra measurement and a neural-
network analysis. The near-infrared spectra in the 1.1 ~ 2.2 um wavelength region was mea-
sured five times for each sample of 6 kinds of high-density polyethylene and 8 kinds of low densi-
ty-polyethylene; a total of 70 spectra were obtained. Normalized second-derivative spectral data
were analyzed by a principal-component analysis, which showed a possibility to discriminate
between polyethylene grades. Although only a small number of spectral data were used for
training, a leave-one-out test of a neural-network analysis revealed an overall performance of

100% to discriminate high and low-density polyethylene samples.
between the grades of other plastics (e.g. polypropylene, polystyrene).

It is possible to discriminate
This method is found to

be useful for recycling plastics efficiently and accurately.
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Fig. 1

Observed NIR spectra of LDPE #1 sample (a), averaged and normalized spectra of

HDPE and LDPE (b), and averaged second-derivative spectra of HDPE and LDPE (c)
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Fig. 2 Plot of principal component analysis for 70 kinds of second-derivative spectra:
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score plot of factor 1 and factor 2; (b) loadings plot of factor 1 and factor 2
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Fig. 3 Effective peaks for discrimination of HDPE
and LDPE
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