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Discriminatin of polyethylene grades by near-infrared spectroscopy 

Mechanical System Section: Kazumitstu SAEKI 

Human Life Technology Research Institute: Wataru MIZUNO  

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 a 
near-infrared reflection spectra measurement. The near-infrared spectra in the 1.1-2.2 , m wavelength region was measured 
five times for each sample of 9 kinds of high-density polyethylene, 8 kinds of low-density polyethylene and 6 kinds of linear 
low-density polyethylene ; a total of 115 spectra were obtained. Normalized 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, low and linear low-density polyethylene samples. 
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