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Effect of Color and Shape on Discrimination of Plastic by a Portable Near-Infrared Spectrometer

Hua Lit, Masanori Kumacartt, Yutaka Takanasart, Toshio Amanottt,

Kazuhiko Fusiwarat, Noboru YosuiMurat and Nobuaki Ogawaf

NIR spectra of plastic wastes with different color, thickness, and particle size of polymer
materials were measured by using a portable NIR spectrometer to investigate their effects for the

discrimination of plastic materials.

NIR and UV /vis spectra for 80 pieces of wastes plastic were measured and analyzed by princi-
pal component analysis (PCA) after standardization. The NIR spectra for different color samples
had a little difference in the shape and the intensity. These differences could be brought by the
difference of pigment additives and its particle size in each sample. And the results for PCA
indicated that the color and form of the plastic samples were not affected to the discrimination of
the plastics. It was also found that the types of waste plastic were discriminated by PCA with

barcode NIR spectra effectively.
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Table 1 Fifteen distinguishable plastics by the package

software.
Abbreviation Materials
ABS Acrilonitrille Butadiene Styrene
AS Acrilonitrille Styrene
PA Polyamide(Nylon)
PBT Polybutyleneterephtalate
PC Polycarbonete
PC/ABS Polycarbonete/ABS
PE Polyethylene
PET Polyethyleneterephthalate
PMMA Polymethylmetacrylate
POM Polyacetal
PP Polypropylene
PS Polysthyren
PUR Polyurethane
pPVC Polyvinyl Chloride
PVDC Polyvinylidene Chloride
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Figure 1 Visible (a) and Near infrared (b) spectra of sam-

ple for various colored polypropylene (PP) films.

Parentheses in figure indicate absorption
maxima in visible region.
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Table 2 Assignments for the NIR bands of the plastics.

Wavelength/nm Assignments
1195 C-H str. second overtone (CHa)
1215 C-H str. second overtone (CHy)
1395 2 %X C-H str. + C-H def. (CH,)
1715 C-H str. first overtone  (CHz CHz)
1729 C-H str. first overtone  (CHz)
2280 C-H str. + C-H def. (CH3)
2323 C-H str. + C-H def. (CH2
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Figure 3 Loading versus wavelength plots for the primary
components of the PP film samples.
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Figure 4a) Effects of thickness of polypropylene films to
original NIR spectra;
b) Plots of absorbance versus film thickness at

A =1215nm;
¢) Plots of absorbance versus film thickness at
A =1395nm.
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Figure 5 Score plots of PC2 vs. PC1 for colored PP films
based on standardized normalization NIR spectra.
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Figure 6 Plots of score in PC1 vs. thickness for colored film
samples.

Rk

BOY TN DRRI MATREE -7 DERBIZEA SRV,
Py L 2R OB ABBRIE D E VI EMbr B, TDT
L5, EE ORI ZEPRENT B L UEM vV ORIEEE
LS, FBER )7 P VORIEREICEEERIT LT
5 10}, 11)O

NIR EZX <7 b VF— 5 B>V TERSI LI, K8
BBk I THAR TS 5, WECKERED, FEHEK
TREERECHNTEEPEN & PR RIT Y, Thd
PERTREORE, HELLOBEPLHRIT/NT Y FBEL B,
FOREER, MIESNIcAR7 bicid, BT —-251
YBETT 2L BMBEMGEERHP RS P V2RO DR
BHSEBIENG, 2%, SEEOHEHEORB VSR <
7 N VEIERER IR T B EE 52 5,

3.4 T3RFoI7DHF

75 AF v 7 OFEIC X 5 BRIRETOFER, PlaScan-SH T
P80+ v iz & 1 o 8 EE (PS, PE, PP, PVC,
PVDC, ABS, PC/ABS, PET) HBlE iz, T T, FX
TP NETRES LTS, N—a—-F{ERELT, Eoh
froN— g~ R RS PR E -7 EBEP A F R HFEOFERE
A-EHBAT 585, Thick - TEEO X o ZuBIsEgRic
BB EHPEEGERTELYY, 2OWE LTI I 8 EHE
DT IAF 9 I DN—a— KRR FIVERT, 2EDT I R

L2
w0 L ——— Whole PET
-------- Comminute PET
B 08 |
E 08
04 L .
a2 |
00
02 1 1 1 S S S 1

1100 1800 1500 1700 100 2100 2300 2500

Wavelength/nm

Figure 7 Dependence of shape of polyethylene terephthalate
sample on original NIR spectra.
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Figure 8 Score plots of PC2 vs PCl for whole PET and
comminute PET samples based on standardized
normalization NIR spectra.
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Figure 9 Barcode spectra for PP, PE, PS, PVC, ABS, PA,
PVDC, PET films.
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