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In Japan, plastic recycle appeared close-up as urban refuse disposal in the 1970s, but
it was not settled because of economical problem. After 1990, plastic recycle has became
a social problem with an upsurge of a critical mind for international environmental
issue, again.

Material recycle technology of EPS (Expanded Polystyrene) is shown using published
materials in this paper. EPS has been recycled from old in comparison with other
plastics. And, the main method of EPS recycle is material recycle recieved better
appreciation as one of ideal methods. Therefore, EPS recycle system is a good guide to
the study of overall plastic recycle systems.
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Fig. 4 EPS recycle flow by use of petroleum solvent

HEA5E L, BFICH LVHABSHEE SN WRY, &
N OB LEMIED 2\,
TFNTIVIFA 7 NVE L TR —KILShTw
HON, —HEBFL T Ty bRRYRAF LV
NLy MIL, RELEM, YEBEREARL DL
RYZAFL V8 (EPSE&L) WWHETAHET
HY, 19TEEEBTLIEVTFA 7 VEDOHTI %
EEDTVWE, FIOEFEEMIZLE LI MHTTWAS
D, BESRLY bMAOTTFYUT VA 2V TH
b, COERI, BWAE JEPSRA BH Lk o> TY
FA 7 NVEHEL TWBELTY - ITHFOREDNE
AR EINTWEZ EIZHBEEbNRL, PET
AR MVERE, RUEHZD» X5 EPS O%4
DT 5 AF v 7 FERICRHLEOEFIE—IZE
BETHHEER D,
3. BEIEBAWEEREE

EPS OBAEALICIE, MMBEE & BRIRBED S
bo WARIEIEIES EPS Ok A P EWHE 2
L7-OWIIMETHY, HL b ELBEEITIZEA
EDOGEMBLEAERAIN, 4Ty FMED
NTW5b, MBERAROBE L L TiE, #2E, EX
=%, BEACERIMEREZFRALLONS
Vo ST TIFFEL L BRZWDS, RabidREE sh
TEEHRBUBREORSRICL 25 FEVKT L,
MO RBROFAEIIR L THRITED LN TS,
K2, BFEER SN TVBBRIBAEICDOWTHEN
%o

YA 7Nty —FTIRETLIHEIA R
HBREROYWBHET 2 EOREEH ) BEEE LT,

BHEZ AW BEEND b, BHIOEEIL, Ak
BHE ERRBBND 2085 5%,
3.1 mAERAEAE

&IETIE, H- X VY TEHBAERFEZ/ P70 T
Wh, HI-A VY TiENH L, D) A7)V 70—
ZEARKYICRT,

ZOBEF (TIBH) &, BERATF O - IVOBER
BEDSE C, Wi CORMENIIANETHB, HL
RIRE S, ST E RIFOR Y IS TE HBH|I Tk
HoY, BESHEIBRCTERIBAZ T AZ L
PRERZHIZHEERDbNSL, FORDTHS )W,
BAHZHARE LTHELNANY T -2 XELER
EORY)AFLYREGTIZ R L, BRBREHEIC
[ROENTWA LI TH D, B, ZHWEDENL
2, ZIgb & EFET, AWRBEIEBEWC) A
IV AT LEREY LTS,

3.2 XRBFH

VAR, AMRERTIEh { RRBEZHW2) 4
A TNV AT AN, ERILEINDODH 5,

RIBICFDBMEZTRT,

4, RRBBE#HNEITYTIIY ALY

J17

ZOYHAL I NVERITVZ—, DWTAFZ AT v
YD IRDPLEFNFNRERINTV S,

kORI, /DY A 7 NVAERTIEEIZ
MBIGER OB LIC L D EEMETLTLEIRXR
B (icER, BYRA, REOESD0%) &, A
HRBHOW Y F W LGRS SET 57D I12H
ZENS, BREYFAZNVVATFAEEDRTY

Vol. 43 No. 1 (1999./9)

MY T o R

109



b, FORHERITRT,

1) RRBAITHHDT, ME, BEIIRZETHS,

2) BEEMZ2VWIHEHERDOT, YWiESILrFE
BB WERIEAF O — VOFEMIESNS,

3) B THBITADT, BAEBOIFIVF—
HELEALENS RV,

4) BENIZFOREG%EV B LEFRENTESLD
TR MEREATEE,

5) 1/25~1/100ICBE €5 DT, WEI A MY

BRTE5,
4.1 UH4qa 70—

A ATy R O)F A 7NV TO—%5ED
B2 I2RT, Vo—#o7o—-3ZIZFEETH S,
1) BWE

BEHIE L TR EPS BELFI CRAEZIT). ZD
BRICRAEELYREBET L), TLRBRBRAEL
REIEET, RABAICL VBES SRS VERL
77 MIAT B,

2) AL

WA SNVt ¥ OV TINRBHRAAE 2B %
BN, TCTELICHEHZEIML TREL LTV
BICHET S, RICEEREZELCEYERELL
%, BAMETKGTOBREEZIT),

3) Wi

B L KRS DBEINLTSIVIE, BEERETE
FERYZAF L VIZHBESN S,

4) RLv Mt

RYAF LV UBIRIIKERER, AMFFhyd—
TRLy MI&R, Uy M QBRI N
BEDINTHITEINS,

5) &HIEIX
BREIhEAZay 7oy —CERE N, FH
HEhs,
4. 2 FHIhZRRABE

Vo= A ATy BEFENFER LT
LHERNOEBEE 1 RIIRT

d-V E A VIIHIEEICER STV SR
—E(ﬁV//®&MMW%@ﬁ)T,ﬁ§%ﬁ
T5, B POEER, SHHERL A NVDOIAF VT
#l, TEHAEEHZECFIHINTE R, d-UES
YOEPS AT ABEMENEZBEORYIIRT, A
yATV VT, BIKESE L EGTORY) H=
Bk, ®ik7e EEELOZEWEIE T L DR L
ENTWE, M, BIRICRINTVARAEEIL,
WEMEOFIERIAHTH ) it o i T mHEET
Hbo

Volumeric reduction
machine user

Recycle plant

EPS

Volumeric
reduction

j machine

=10
Gel recovery v

car

Strainer

—>

al,

o Heat
Solvent [STYRO SOLVE] cal

T Heat
distribution car medium ‘ > medium

Recieving tank

Recovery
Condenser solvent
Cooling - Cooling > — >

.o

Dehydrating tank

water walter

Q0

Pellet hopper

R Film
> evaporator
—>
Heat
medium
—>

Reclaimed
pellet
v —
oo
\ D e T Yo
e & ——»

Strandcutter

BN RRBEHEFAVWATTUTVIFA 7 vT70— (RFA4 0T vV FR)
Fig. 5 EPS material recycle flow by use of natural solvent (STYRO JAPAN’s method)

110 L DA SR S E -

Vol. 43 No. 1 (1999./9)



A

TRE RIREHRI ORI & FriEe"

Table 1 A kind and characteristics of natural solvent for volumeric reduction

Method SONY STYRO JAPAN
Name . _ d-limonene STYRO SOLVE
(citrus fruits-vegetable 0il/ORANGE OIL) (Ester-vegetable oil)
Manufacture Yasuhara Chemical Co., Ltd. International Form Solution INC.
Number of volumeric reduction 1/25 1/50~1/100
Flush temperature 48 C 95 C over

Others

Specific gravity (20 C)0.844

Viscosity (25 C) 0.98¢cp

Boiling point 175~179 C

Solubility Insoluble for water
Soluble for IPA

FDA qualified product

Molecular structure
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Fig. 6 Solubility capacity of d-limonene
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Table 2 EXEVA’s test data of impurity distillation
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Fig. 8 Lowering of molecular weight by heating time

Feed Discharge Operating Data
Product Rate | Polymer | Viscocity | Rate |Solvent/Monomer | Viscocity | Press. | Temp.
kg/m*/h % Pa's | kg/m’/h % Pa-s Torr | Deg.
PVA 175 38 0.25 67 1.0 44 264 220
EPOXY RESIN 90 25 15 23 1.1 5000 10 230
EPOXY RESIN 75 98.9 3500 74 0.005 3500 S 240
AS 400 49 500 206 4.8 3000 503 260
AS 110 99.8 2500 110 0.01 1000 5 235
FLUOROPLASTICS 150 60 30 90 0.8 3100 6 92
SILICONE RESIN 150 97.3 300 146 0.43 300 0.5 190
MMA 150 99 3500 149 0.07 600 30 235
PS 150 97.2 2500 146 0.015 350 1 160
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