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Separation of wasted plastics by thermal adhesion
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Abstract

Separation of mixed plastics is not a simple task due to similarities of specific gravity and limitations of sizes, etc. In this study,
a new technique was developed to separate plastics selectively by a thermal adhesion method using the different softening or
melting temperatures of various types of plastics. Tests were conducted to investigate softening or melting temperatures and
adhesion probabilities of plastics with change in temperature. Tests also were conducted to analyze the operating variables,
including contact times, size and color pigment. It was founded that LDPE, HDPE and PVC, PET, etc among mixed plastics
could be separated selectively according to the change of temperature.
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Fig, 1. Schematic of thermal adhesion unit.

AgleiiolEa A 12 W A 45, 2003



stainless steel Y2 A3} TH

2.3. 483 Mg

7y AddE P 2= WeE s Sl 5°C

7FE3k= bach 402 HHE

& A7) 34 U 2t dake 2 =
98 g7tx] Al & Zzkel FekaE dA
I g(pellet & F 30~5070)2 T2 Aol ¥ I
AZHEF 428t AT F BIUE 180°31 1A A A
e MRS AHHA 2 NEE S F O 2%
il HaeL Adsigit. M4 2= yele Y3
7] AFke ERE ZE AlE7 55 Wt 43
she @Al H3 {5 e 100% FFshs 25)2
FAETE A7 Ade ol 2mst A7t 2
b At 83 w58 A TR veplol EA
Hog ARSI

ro

10

3. MEEH ¥ D8

31, MEE ME 2c Heel MAE A

Fig. 20 o8] 7}2] ZepElge] Ha 29
HEASEC BAE 2gele EekaEy 1A AlF
HozRH 100% A&Asts LL71x9 ¥ejoltt,
LDPE7} iAo 2 7H¢ W 2591 85°ColA A&
317) Al&ated 100°CA 100% FAEE 23S U
Wt E7F AAM3] ZrleRAM ERE R 105°Cet

rlo

LDPE |- —— }—L$ —
HDPE
GPPS| & ] - - -
HIPS 1 i
ABS | ]
COPP |-—
PvC |——
PET

! l
80 90 100 110 120 130140 150 160 170180 190 200
Temperature (C)

Fig. 2. Field of Thermal Adhesion of Plastics.
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Table 1. Melting Temperatures of plastics (°C)

plastics melting point (°C)
LDPE 115
HDPE 134
PS 240
PVC 170
PET 260
COPP 165
ABS 175
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Fig. 3. Adhesion Probability via Adhesion Temperature.
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Fig. 4. Adhesion Probability of PE (LDPE, HDPE).
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Fig. 5. Adhesion Probability of PVC and PET.
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