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Research on plastic material identification based on

portable near infrared spectrometer
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Abstract: Portable NIR spectrometers was used for the identification
of six kinds of food-contacted plastic material including polyethylene
terephthalate (PET), high-density polyethylene (HDPE), low-den-
sity polyethylene (LDPE), polyvinyl chloride (PVC), polystyrene
(PS) and polycarbonate (PC). Four kinds of spectral preprocessing
methods including 5-point smoothing, multivariate scattering correc-
tion (MSC), first-order derivative and standard normal variable
transformation (SNV) were used to preprocess the spectra of plastic

samples. Principal component analysis ( PCA) and partial least
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squares-discriminant analysis (PLS-DA) were used to analyze the
spectral space distribution of plastic samples and establish qualitative
discriminant models. The results showed that six kinds of food-con-
tacted plastic material could be clearly separated in the first three
principal component spaces after the pretreatment of SNV and MSC
methods. The PLS-DA combined with SNV could be used to get a
concise plastic material qualitative discriminant model, and the
correct recognition rates (CRR) were 100% both for calibration and
prediction datasets. The method was expected to be a reference meth-
od for rapid identification of food-contacted plastic materials.

Keywords: portable NIR spectrometers; near-infrared spectroscopy
(NIRS) ;

food-contacted plastic material; principal component

analysis (PCA); partial least squares-discriminant analysis (PLS-

DA)
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Original spectra of six kinds of food-contacted

plastic material
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Table 1 Correlation coefficient between six types of

plastic spectrum

pip et PET  HDPE pPvC LDPE PS PC

PET 1.000 0 0.520 1 0.086 7 0.3025 0.910 0 0.984 0

0.520 1 1.000 0  0.001 2 0.820 7 0.500 7 0.470 4

pvC 0.086 7 0.001 2 1.000 0 —0.054 2 0.311 0 0.123 8

LDPE  0.3025 0.820 7 —0.054 2 1.000 0 0.300 1 0.237 7
PS 0.910 4 0.5007 0.3110 0.3001 1.000 0 0.938 2
PC 0.984 0 0.4704 0.1238 0.2377 0.9382 1.0000
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Table 2 The calibration and prediction results of PLS-DA

models for six types of plastic samples

oAb 38 7 % B T3 ®IEH CRR/ % W4 CRR/ %
J5 I 10 100 100
5 FOPE 10 100 100
SNV 7 100 100
MSC 7 100 100
— T 8 100 100
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Figure 2 Distributions of the first three principal compon-

ents for six types of plastic samples
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Figure 3 The comparison of reference values and prediction
results of SNV-PLS-DA model for six kinds of
plastic samples
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