Vol.24 No.1 2002

WX BERARIVRAFLU-BEAMESHKOBEMLR

—
=N
FR

o OWRETL . RIE T2 iR wET

BEE . AR TIE, BERIEAARY RAF L (FEEPS) 2 AF L R L T-IRIR A e e LT
RV, A F v 72t SRR ) ZF L —BAMBE SR EE L, Z0mEN
WIZOWTHRFILTWD, ZOREE, BERIEAR T AF L v —BEAMEA RO iT & OVEHEHR
X, MEAMEOHEMN, AMF > TRBALEORD K OAM T v 7 — FEM OB E- T
WL, FEM AL 025 TRRMEISET S, X, BREAKND AF L2 —BERMEAS K
DT E-T2 b AL, F& L TEAMOMEIZ L > TRES KR S, KT EL
W D b S s B 2N BB T 2N & D,

F—D— R BEREARY ZAF L, BEAM, 2F Ly, BUEHI, HAK, mE, Va0

1. EFL&®HIC
AR, TR TR 2 EM O AR

2. (ERAMHE
2.1 MBEMROMK

IR DM &Y A 7 k) | KON T
FREIEY YA T NE] OREATIZHE, BEAM K
VBEFIAR Y ZF L v DB RN EAE TH 5
L2 EHDIE, BRIEAIAFLUDAT L
CESHRIZ RGN, BAA A K QMR ER 2 ushn4 %
Z LTk o T, FIREALHEREEM B LR =
—E LA NLORGEICKS LTS Y, KB
TIE, BEAM K OBERIR Y AT L o OGRS
BI~OBFIM %2 B8, KiEFE BRI 3
BT HMEARMZT v b L, TR EBERER
UAF Uik AT ai Tk S 7 sl
RNYAF L —BEAMEGRZRIEL, Zoim
SHERIZOWVTHRET LTS,

Table 1 Properties of Materials for Binders

FERIEAY AF L (EPS) & LTIE, £0
Bgin L LT, JISA9511 (BT 7 AF v 7%
EMCHET 58— XERWARY ZF LD
TR 4 50 (B, 17kg/m®) 2 Lo,
KHEAFEEMHE , ~—L L TIE, IS K
6727 (AF L ) IZHET D TEHAF L 2 (ST)
Z, X, BEALLTL “EREEETE/ ~—T
HHRNIATFa— LT a/X Ny AZTY L—
~ (TMPTMA) %Ml L7z, BAtaAlE LTI,
WER LR A NV S0% G T 7 X NVEEY v U |
~F L (BPO) %, X, fR#EH L LTIE, N,
N=—UAFALT7=VUr (DMA) ZfEH L7,
B BB OMEE % Table 1 (2777,

el

200) (©) ©) ©) (ppm)
ST 104.1 0.91 —30.6 141.5 31 99.8 TBC*40
TMPTMA 338.4 1.06 — — — 97.3 MEHQ** 63
BPO 242.2 1.30 103.0 — 80 — —
DMA 121.2 0.96 2.5 193.0 62 — —

Notes, TBC*: p -t-butyl catechol.

MEHQ**: methylether hydroquinone.

*1 HARRFRFRE
*2 H AR d%
*3 H AR A%

TR BEEEHE (E2EH)
TEEREEER TH (E=2R)
T Tl (ERR)
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Table 2 Properties of Ground Calcium Carbonate

Size Density Water Organic
5 | Content .\
(mm) (g/em”) (%) Impurities
o
<25%x107° | 270 <0.1 Nil
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Fig.1Grain Size Distribution Curve for Wood Chips
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—, EPS ¥R M OVIR L > D448l % Photo 2
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EPS Solution

Styrene Monomer

Liquid Resin
Photo 2 Appearances of Styrene Monomer, EPS

Solution and Liquid Resin

Table 3 Properties of Liquid Resin

Density Viscosity ST |TMPTMA

(20°C) (20°C)  |Content| Content

(g/em?) (mPa-s) (%) (%)
0.99 8860 48 20

Table 4 Formulations of Binder for Waste Expanded
Polystyrene-Waste Wood Composites

Formulations (%)

Liquid Resin BPO DMA
EPS ST [TMPTMA| (phr*) | (phr*)
32 48 20 2.0 0.5

Note,* : parts per hundred parts of resin.

3.2 #HEREMADIER
BERIAR U AF Lo & WA & FEEM
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Table 6 Mix Proportions of Waste Expanded
Polystyrene —Waste Wood Composites

Mix Proportions
(vol %)

Binder| Filler

Proportioning Conditions
Wood

Chips

Binder Content (vol %) | 45 | 45 18 37
[Wood Chip-Filler 55| 55 15 30
Ratio=2.0(by volume)] 65| 65 12 23

0 74 26 0

Wood Chip Content
(vol %) 25 56 19 25
[Filler-Binder 30 52 18 30
Ratio=0.35(by volume)] 35 | 48 17 35
0| 70 0
Filler-Binder Ratio [ 25| 56 14
(by volume)
[Wood Chip Content 0.35] 52 18 30
=30 (vol %)] 0.45] 48 22
0.55] 39 31
1.0 22.5 | 225
Wood Chip-Filler Ratio | | 5 18 27
(by volume)
[Binder Content 20] 55 15 30
=55(vol %)] 2.5 13 32
3.0 11 34
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B OV & 7 2 AR ENCHE - T, BEFETAAR
U AF L —BEAMEE RO MEE O i T 58 B
REBRAITV, AR, ¥ 732 Z2HH L,
3.4 [EHEsR E AL BR

H P ERBRZ O 2 H T, JIS A
83XV DI HICE AR = AT LY
> 7 U — N OJEMETRERER N HE T T, L
KD ERERERBR AT - 72,

4 EBRERRUERE

Fig.2 X O Fig.3 121X, BEHWARY ZF Lo —
BEARMBE A RO # T & OVERETRE |2 KT TS
MEROAKRMTF > TIRAEOEBEL RS, AM
F o7 —FEMEE 2.0 & —EIC L, FEZN
WY AT L — BEARMBES RO I T & OVEAER
FEIX, A REOHEIICHES THINYT 5, i
M—fEaMib% 035 L —EIZ LTz, BERIERY
AF L —BEAMES RO X, AT
v TIRANROHEINE - THIML, AMF v 7
IRAZE 25vol% TR REIZIET D, X, FEXRIE
WY AF Vv —BEARMBES RO EMTRE L, K
T TIRANEOEIN E > TR T 5,

80.0 u Wood Chip-Filler Ratio
=2.0 (by volume)

60.0

40.0

Strength (MPa)

Flexure

20.0 |

0.0 by

N

45 50 55 60 65
Binder Content (vol %)

Fig.2 Binder Content vs. Flexural and
Compressive Strengths of Waste Expanded
Polystyrene-Waste Wood Composites
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Fig.3 Wood Chip Content vs. Flexural and
Compressive Strengths of Waste Expanded
Polystyrene-Waste Wood Composites
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Fig.4 Filler-Binder Ratio vs. Flexural and
Compressive Strengths of Waste Expanded
Polystyrene-Waste Wood Composites

80.0 g Binder Content
=55 vol %

60.0 Compression

40.0

Flexure
00} Oﬂ%\@

00 4, | | 'l 'l 'l
1.0 1.5 20 25 3.0

Wood Chip-Filler Ratio(by volume)

Strength (MPa)

Fig.5 Wood Chip-Filler Ratio vs. Flexural and
Compressive Strengths of Waste Expanded
Polystyrene-Waste Wood Composites
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Fig.6 Flexural Load-Deflection Curves for Waste

Expanded Polystyrene-Waste Wood
Composites with Binder Contents of 45, 55,
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Fig.7 Flexural Load-Deflection Curves for Waste
Expanded Polystyrene-Waste Wood Composites
with Wood Chip Contents of 0, 25, 30, 35vol%
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Fig8 Flexural Load-Deflection Curves for
Waste Expanded Polystyrene-Waste
Wood Composites with Filler-Binder
Ratios of 0, 00, 0.25, 0.35 (by volume)
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Fig.9 Flexural Load-Deflection Curves for
Waste Expanded Polystyrene-Waste
Wood Composites with Wood Chip-Filler
Ratios of 1.0, 1.5, 2.0, 2.5, 3.0 (by volume)
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Fig.10 Binder Content vs. Flexural Toughness
of Waste Expanded Polystyrene-Waste
Wood Composites
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Fig.11 Wood Chip Content vs. Flexural
Toughness of Waste Expanded
Polystyrene- Waste Wood Composites
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Fig12 Filler-Binder Ratio vs. Flexural
Toughness of Waste Expanded
Polystyrene-Waste Wood Composites
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Fig.13 Wood Chip-Filler Ratio vs. Flexural
Toughness of Waste Expanded
Polystyrene- Waste Wood Composites
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