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Production of Boards Made from Waste Polyethylene-
Laminated Paper Chips and Wood Particles*!

Akira IT0*?, Hiroaki SAKURAI*?,
Shigehiko Suzuki*® and Fujiichi SAITO*?

As one of the recycling methods for waste polyethylene-laminated paper (PE-paper), panel
materials were made from chipped PE-paper and wood particles. Production techniques and panel
properties are discussed.

PE-chips, which were chipped from a mixture of various types of waste PE-papers to pass an 8
mm screen, and ordinary wood particles were used for the furnish to make a thermoformable
composite. Panel material was fabricated easily by means of hot pressing at a temperature range
from 110°C to 130°C. When it was heated over the melting point of PE, the polyethylene coating of
the paper chips acted as a binder in the board made with the mixture of PE-chips and wood particles.

Bending properties, modulis of rupture (MOR) and modulis of elasticity (MOE), and internal bond
strength of PE-chip boards increased linearly with increasing specific gravity. When wood particles
with PE~chips, bending properties of the composite increased, but the internal bond strength did not
change. The effect of the moisture content of the wood particles on MOR was relatively small
compared to the effect on internal bond strength. The absence of moisture in the wood particles gave
a favorable internal bond to the composite. PE-chip board with a specific gravity of more than 0.9
had good water repellency. However, by mixing wood particles with PE-chips, the water absorption
and thickness change after one-day of water immersion increased with both decreasing specific
gravity and the increasing proportion of wood particles.

Keywords :  polyethylene-laminated paper, thermoformable composite, wood particles, wasted
paper recycling, board making.
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Fig.1. A cross section of polyethylene lamineted

paper.
Notes: PE: Polyethylene, AL : Aluminum foil.
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Table 1. Mixing ratios based on air-dried weights
for each board type.

Symbols PE-chips ‘W-chips
PE 100 0
PW41 80 20
PW3l 75 25
PW21 67 33
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Fig. 2.  Effects of board thicknesses on temperature

behaviors of PE boards during pressing.
Legend: Board thickness: O: 24 mm, [J: 12mm,

$:10mm, @: 6mm, B: 3mm. <« melt-
ing points.
Notes: Target specific gravity 0.9, platen tempera-
ture 130°C.
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Fig.3.  Effects of wood chip moisture contents (M.

C.) on temperature behaviors of PW2l
board during pressing.
Legend: Wood chip M.C. (%), @: 0%, []: 6%, A :
99%.
PE chip M.C. 5.6%, target specific gravity
0.8, platen temperature 130°C.
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Fig.4. Relationships between wood chip moisture
contents and modulus of rupture (MOR) of
PW21-board.

Legend: - : maximum or minimum, @ : average.

Note: PE chip moisture content 5.6%.
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Fig.5. Relationships between wood chip moisture
contents and internal bond strengths of
PW21-board.

Legend: -: maximum or minimum, @ : average.

Note: PE chip moisture content 5.6%.
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Fig.6.  Relationships between specific gravities and
modulus of rupture (MOR).
Legend : —@—: PE, regression line, A: PW21, [J:

PW31, O: PW4l.
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Fig.7.  Relationships between specific gravities and
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Fig.8.  Relationships between specific gravities and
internal bond strengths.
Legend: —@—: PE, regression line, A: PW21, [J:

PW31, O: PW4L
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1993 49 A1

PEZ 3 & — PRMTERS v 7L KM F v 72 ERE LR — F 084 1041

3.4 HAKMEIZOWT

2URFRIATERL B OBAE L EEOBMFE
Fig. 10 127" 3, PE F v 7R — F iZLEED0.8L4 Eiz
BB, BAENELMETLSBEIKRER S,
HEOSAT TCRETFTREL 2o T3, ZhIZHE
DWNE LD LR— FROEESET 20, K%
B A EFTE 57D THY, FlBcthER
BLESlX, PEF vy 7ML N3EANEL R
D, BEELUTHERBLT: PEBFy 7OEKEZ E
DFSFETEETH I LWL, BkESETIL
HFDFEREEZ SN D,

PW v 7R — F %, KHEESKERILT 27
Wiz, TKEISBLUEE PEFy FR=—F LD

40 T A T T Ll
g 35 L4 - i
g 30 Sa, i
£ a5t ook ° -
- ®
° | fng
2 20 o® © o8 b
(: 15 ° .. © [e] -
L)
£ 10t * .
= 5| *e e
® some
o L 1 Il I
0.6 0.7 0.8 0.9 1.0 1.1
Specific gravity
Fig.10. Relationships between specific gravities and

water absorptions after a day.
Legend: @: PE, A: PW2l, [0: PW3], O : PW4l.

~N
vl

<
E\/ oa A 4
2 20} A
= % &
15 &
H 5 o, .
g o
@ 10r i
X
Kl
£ 5t P .
.- y = 0.7059 x + 0.0320
r = 0.963
0 1 1 Il
0 10 20 30 20
Water absorption (%)
Fig.11. Relationships between water absorptions

and thickness swellings.
Legend: —@—: PE, regression line, & : PW21, [J:
PW31, O: PW4L

DR EREERL Tz, LEMNNS {25 L RIE
K& RBERERL, KEF v 7ORAIR PE
Fv 7 E—F EOEETRE, A—HETRRELE
MEE3EOERERZH, KFCHLTREDE
Rek2ZERBRTHDTH 5,

Kz, WokERICT 2 ESFEROMFR% Fig. 11
WFRT.PE Fv 78— FTCRIZZERUTHY, H
B PW F v 78— FTRZOERRL VEWE
Z2RT S, ZITERNRERSED SN,

A#Fy 7L OREHRCEHTS L, PW2L D
R— R, BkEESEREELFEFCRE N, L
» L, PE &+ v 7DBREESHEINT 512, BAFERV
ExEERLREAL, PEFv 7R— FOEIEL
LTwiz, PE &y 7ORMEOHEM & D, KT
v ZOELBIT B0 L, PESKMF v 7 2E
370 THDdLEbN3,

4. & At

PEJ % 2— M RINTHMIER L LTHHER
ZIEMDTAL, HRE LTOEN S EINT 2R
why, ZOEFEEMIRNII TS, FH%E
TR, BEFESRELENRETAVIET S XD
PE fiTH#%H & % EHEO PE IR OFF AT
BD—or LT, FyFELR-—FuT2ZE, &
VR F v 7L OEANRCET 2 ERNRARE 2
BrZEe2ENEL

(1) PE# v 7R110°CRL LI BMETHIETHE
BIEIR T &, ATy PREEGLIZEEY, 7
T A— P SN PEM/NL VF— LR D RRWRET
boiz

(2) PE#Fv 7&— KTk, BHEEE REHREET
L b HE L EOEESED STz,

@3) AMFyFERETHILICLY, HITHEE
PELEXERZEBITEDONZ. KTy TDEK
HIIIT RS I BEERRIZERVY, BER-F
DIE < D RERESAEEECEVWEIRD ST,

X 3

1) MERKIEN694  “F 3 2 — MITER", 0
THARZES, 1978, p. 3-10, 224-227, 229-308.

9) B AL FEEEMRE 1K VT ORI, 43(2),
40-45 (1992).





