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Application of Multiple Regression Analysis to Determine the Composition Ratio of Recycled Plastics Consisting of
Polyethylene, Polypropylene and Polystyrene

FHE— - (WA - A AR - A - SEEESC
Shinichi Yoshida, Chishou Yamamoto, Takuya Murata Hitoshi Hakamoto and Naofumi Terada
A - AHEEMAIERT AR

VYA I NTFTAFy 7HORY=F Ly, R Tt Ly, BIORY ZAFL L DRGEEGDERLH
LB X O RE (LT 2 2 L2 B E LT, TR Z O CRERIFONTIE CORGMNEIT- 72, WEEF
I TIEL BT VAR DIRIMRIUL A L7 b VT — 2 & W CRE LT, SRR OTEIC K 5 3 RME T,
PREAE & & O RBIRE B ST, —F T U A 2 VT T AT o 7 OEOEHIZAV S5 NMR 3Tl
RNYAF L OFFEMEITFEREL Y BEVVEZ R L, N 7oL OFRMEITFERME X 0 (EVEZ R LT,

The mixing ratio of polyethylene, polypropylene, and polystyrene in a model resin was determined using different
calculation method of regression analysis to simplify and speed up the determination of their quantities in recycled plas-
tics. In the regression analysis, infrared absorption spectrum data of the model resin were used for calculation. The cal-
culated values were highly correlated with theoretical values. The value of polystyrene calculated by nuclear magnetic
resonance (NMR) spectroscopy method, which is used to calculate the ratio of recycled plastics, was higher than the

theoretical value while the calculated value of polypropylene was lower than that.
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No. 1 Y=+0.1426X;+0. 8227X,+0. 1256X,,+0. 0062 R2=0. 99654
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PE PP PS PE PP PS PE PP PS PE PP PS
No. 1 9.0 75.4 15.6 16.4 63.9 19.6 13.1 75.4 11.5 9.2 73.9 16.9
No. 2 20.6 69. 4 10.0 21.3 61.3 17.5 23.7 64. 3 12.0 19.3 66. 1 14.6
No. 3 29.4 63.8 6.8 36. 1 55.6 8.4 29.2 62.4 8.4 23.3 66. 6 10. 1
No. 4 39.6 40.2 20.2 43.6 32.8 23.17 40.4 43.3 16.3 36.9 43.5 19.6
No.5 49.6 43.3 7.1 59.0 33.7 1.3 48.3 44.0 1.1 47.0 44.9 8.1
No. 6 58.0 31.3 10.9 59.3 29.4 11.3 56.8 34.2 8.9 55.9 33.9 10.2
No. 7 66. 5 23.5 10.0 69. 1 19.5 11.4 65. 2 24.6 10.2 67.1 23.7 9.2
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