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Materials

Energy —m Sl
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—m» Wastes

——» Wastes
Energy ---m |Materials Manufacture| A
| .
o Wastes
Energy — s | Products Manufacture
-
Fner Product Use or -
nergy —3 Consumption - Jll
Final Deposition »> Wastes |
Energy —» [ landfill, incineration, >|
Recycle, or reuse Reuse _

Product Recycling
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(QE-2) BRIAE MEES HEE
COLLECTION
D
y Separation from
nonplastics Ay
L

Sorting according to
object

‘

- Separation according to
polymer
- Reclamation/Refining

Single.
Impure. or
Mixed

SINGLE ¥

- Limited Sorting/Separation
- Reclamation/Refining to
various degrees

- Reuse of Objects
- Melt Reprocessing
- Chemical Conversion

a) to chemicals/monomers/oligomers

b) pyrolysis/refinery
¢) chemical modification

{

- Melt Reprocessing

- Chermical Conversion

a) to chemicals/monomers/
oligomers

b) pyrolysis/refinery

¢) modification(compatibilization)
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. A ZetsE AL 7=

J}. okl Y& HEZ2EAEN(Generic Plastic Wastes)

(2B-3ole EFY A71229H AYAAE DAY FRLZ A1TL B
ke RS Ui Belrl B ARee 2] ABERoE urEol A

l

71 BAS AA AF3Ent. d 24 hand sorting® PETE (Z#-4>9F 20|
Aegs et A4 '92d ke o] 2 A flakedtE PET % HDPE® #2 37.5
/1o 2 33¢/1bE =] 9lel (John Brown Recycling Co. Al-3)

(Og-3) 2t HY s MEl2tS

Electromagnetic m__>1 A NE > Shred, bale H—&
belt separator
* Recovered
| Clear |—»| Crush |——» |
: . Glass .
Inclined gravity |-p Materials
bottles
separator ‘ Brown ]—-——»‘ Crush F‘>
Optical
scanner ‘ Green }—~‘>4 Crush }”—‘*»
X R for sale
Eddy current | 205 71
1 g 2 Perforate, bale |—&
separator = ‘ ]
and
Y —>l HDPE Container 1-—>‘Granulate )*—"

~—>1 PET Containers ]—»]Perforate, bale }——>

I Reuse
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(AE-4) PETH Recycling System(CPRRA} 7|&)
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(126> Yamanashi Prefectural Agricultural Films Recycling Center2l

SUE E MeSHRNBVIE2E AlZH 100kg A&8] MelsH)

08 No.5 evelene

Primary dirvieg
Secandae deving

Dirying

Pulverizingl | Airflow drying | 1 Classilicativn J | Praduc |

Waste D No. 1 eyclone - )

ais foura] e N, 2 evelone 8 Na. 9 eyekne
agricultural . AN

-~ | Crushing | —

lastic - P . Jlassifier o -
p BHa sy @ Classifier Qi No. 4 eycione
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0
o My neL \
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@@ No. A blewer @ Ne, 1 blower @ No. 2 biower

HEebrele] Bi= 488 T4 AdAR hd B2 upe} £447] (shred-
der). 327 (crusher), BT (cutter) 5o o-£%5n v}, 4 AZelrE F
AAY AT BAE ALRShE F 97l Ba, QA SR B 9

<
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g Adlsjol g}, B FAH 2 ball mill, hammer mill, ¥2]7}(separator) & %
Z B2, AEE M (eryogenic grinder) 322 o] R 21 b F 7o ofaf 2
FEG 2olv)le 54 27 R A og Bejibde] o &5 ; :
v

]
g go] FRE o] /3 AEls wet granulator B A ‘}Ur u]=;2]
Nelmor Atell 4= rotating knife granulator® 0.25~1.25" 2V &
Al sereeningS E6 3/87, 3/16° A= 7|2 Eelohe 7|&& A
W, U2 Wellman A= Modern Machinery A} 71&Q1 W &4 2] e
2 PRT HDPE, WX PSE Belsteu] A3, Australia®l CryogrinsAts
PVC B2 recycling o Y% 24H-g o]&sl3 ut.
247 B AEgage o BAE Aol dir) He] AHEEE A
A 27 2 TRE £ 9l=d, wet granulator 258 3 E granule 54
Z AF D) (friction washer principle) & ©] &3 A#H& FE ARESH=H
7

water sprayE o|&ate] & EAMAA 21F HAAUAM AH TG A3
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A G5 AHAE AFSSHA HeH A E AFAd 28k e do] RMEtA] %A
8k Zlo] Fasitt, WEEATE-E wet %ol Bla] ¥ BAEA U} 5
GE BLo, &g B T ool o, WEAA} v aE nrleke o
A% A v=9} Ultra Pac Inc. Modern Machinery AF¢] Cryoclean
2000°12hs WE24 2l& 8 std PET 28 PVC B 718} 24EAS

3 AEALE T4 PVC £ 7HEF F4(Clav S4HHCD S 2gA 2
7o) Fol AEFL] B4 9| °§’~?}°l 2 B9 old, AT 7o RS

FRA7 2R Bad) ok gtk 7@ Zetad BHogE grain 5‘-71—4
x| 93 sieved ol E3l= BElyT t}%‘r’%g] 5448 23 22 &l A

AH e S5 Sehege] Fid net o2 e g o fato] Balels whgol &l
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C HAZele FHa8e] U (density), Fa4 (wettability
tivity) 2 ©]-83 hydrocyclone, electrostatic £F% So| 52 AR&E 5 9l
th ol9]e] b]=Z¢] National Recovery TechnologyAl, Center of Plastics

Recycling ResearchA}, OIF—HFﬂP—] GonoviAte2 PVC £9] €477} yAd <&
he £29 X HE et 2202 ol gl PET 9l “zk'a PVC S
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27} 7V o= 4viA vt z2elu PETS 1”\--—] e Mlt 7@;‘47T7P o] &

H
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2l 4%57) (fter vibbon press)ols &4&S & o-& ©f
SEAR =7 5y 9] 7AZ7](drum drien)lellA EF o8 dzA7] & Wije
30| filter ribbon pressellA] AAH T drum drierE A ?fl
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5% o2 £d & 3ok
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L. 8 HEZIAE (Commingled Plastic Wastes)

o HZe}AE AEEL v mH 48 WololA AFAA ] ALE7E
AFg, 4433, 123, 233 § A3l sl | a4
et AAE RelgA vt o] Folzinkel = Lgke] thE EefaEe] £

83 U7 Wl FH N A ERIFHE & AH AAE TEL
Yzl 223782 F 2 hand sortingS AFEShR AN 91Avw] 7} kel
22 Yer. AAFHel ek ABDAYE &A1 214 ol A

o] o1z YAV, E HrIAEC] EgkE o] 7] uiiel olZe] AAE F

TelFgel dasit). webd 28y Eohad s el S AR g

Agsie 7140 Geslith o] Fohs AN B AT WaE T YA o}z
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T HEgag o] AELd= ik 2o alloy), EH=(blend). FHAR
(composite) 7]1&ol 2 27k o]F1 g, o] 2ot iz d4= nll¢ &
wstrt, F71A] o]4tel Eekad £8P A (phase seperation) 7t Zolut

7] |

o]
FepaEle] 2] A Aste ol T3P 2l 71 3 A A

_ﬂ“

AL

B Aok st} ol gk B4 2 A sy] $ish ikt 4-4-3HA (compatibi-
lizer)&°] ¥4 o /dsa glom A4 Ayse AFE e

38 ek 7ol AFst dEEW th2a 2T} Belgiumel ARTA
v 8 dZetad S st BE S Agbela sl of e f3
AgelA] o] gE 1 Uz shFelt. A4 £ HFLAE S granuled} 3o

= oy %
AASE, FHFo 8 Ueg w3k, 2 thf 1444 hopper©ll
YA HE7] Jolld g2 Ady ez yiEste] 3R bEdEnt. 2 poly-
olefins H¥¢1d] PS, PVC, PET T2 polyolefinstell A 7+8+221 A4 (reinforced
filler) & 2-8-gc}h ol2de] Greiner{Austria). Berstorff(5¥), Institutfur
Baustotte der Bauakademic(:5%Y), Cadauta(ltaly). Revive System,

Sikoplast(Z% )}, Superwood International(Ireland), Reverzer(d£),
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Recycloplast(5%) 55 ¥4 #AlZelig S o] &3}
1 e Ao deid Atk Fuel AT oleld hEy
(thick profile)l A&z, Svjcf, 2| shupA,
2, ZAF2AE 52 A g2, = N2 AE
2 SddFe] Zaky o] B
T HEaE e AAVLEde et 7lge] 2752 e, 7457 Wel
A recycle = Z2+2E meltE filtering 3He 716, 471 screwS S SHA
AAek 1A oM &St 7%, PlEt Azdel /‘MW polyoletin 2ol A]
PP(polypropylene) ¢t feld /3 7Z3A28 nEA 242 7128 £ ge
Injection-Compression 7% 5| dlEe|t}. &2l AZFUAHI] FolZ g
Egote 712 e, oe £F HZhagd AE LA 52 Brabender PL
2000 ©]u} Plasti-Corder &4 2F 175" C2 E£3A|7] & compounding 71 &%
W H o it

HZekrd o] L83 93t /a3 o m vhEo) QAMEL F4d0] virgin 5]
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el Aoz And } nj2ba 7129] 38-8Hcompatibilization) 7| € < &

ZepaE AEY agdel 7S a3tk o 24 HDPE/PET(50/50)¢0
FE3A = U5 Shell AH Kraton G1652% 10%3 = 371 e 2 484 $7F
“0‘}04 100% A9 F71e WEFAAd ] IA FFHUTE Kraton G1652F
polystyrene-b-polybutadiene®] block &FFAE FastA# polystyrene--b—

poly(ethylene/butylene) ©= WM& Aoz FL F8&siAz deix] sivth ol
£9 A Fehoge) A3 S 9l ABaAE Te T 2

LDPE/PVC : 7§54 PMMA-g-LDPE
LDPE/PS : 2g3kx 4319 PS-b-PBD rubber
Q5
0
&%

ot

PS/PVC 8434 PS-g-PVC
PA/PP : 22244 MAH-g-EPDM

oz Arlsle Al 39 B2 AT THBUIN e
S8 T4 Aol 78 34 S0 gaso] AY] Hetd BF w= 34
25ol o3 $A AYE 1AM Bl 2A AR FEF DA L2
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- &S sk A3l 2 block,
graft FZ A9 vhgA S| lem, o5 F block FFEA 7 7MY &3
Ao Aoz diA 2t} <128 block FEFEAE F4E + U= Yol =
A =] gle], o] okl qF d7vt der A7) JldEz vk dA A
¥ L& AEAe) TH9 AEAS (F-3)l VR

et g ey dZeiaE JEEEE NS dolR ), HA
AEgEE e 23 dSetage 58 ALE do] ATty 918 e FEX
Aol Ak, HEekAge] AL AFe 55 (E-4o e IR, A4
Z9 5o mgt dekg §x side] rldiEn 3t €24 HZ RlF Du
PontAlte ZFebxE W3 Az HHE AqLEste] RES Y masts A&}
A,

St B E2taE QLS A IArY R ofF 2R dA It A=A
AFZA] 4 ART AN 5EE 55 AAYSle] HDPE(EH- LDPE)E HE=Es
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b) PBT/EPR,

ALgstw| gz e
MA-modified PP/Nylon Increased toughness

TPE )
MA-modified a) Olefins/EVOH a) Scrap reclaim, combined bar-
Olefinic PS/EVOH, PE/ rier properties with inexpen-
copolymers Polyester sive materials
b) PP/Nylon b) increased toughness
Polyacrylic a) Olefins/Nylon a) Increased toughness
imide b} Olefins/PC b) Moisture and Chemical resis-

tance, paintability

AA-modified PP | Olefins/PET Scrap reclaim o
'Peroxypolymers EPR/ Engineering resins | Increased toughne-s‘é‘ .
Silanes a) PPE/Nylon

i a) Combined crystalline and

amorphous properties
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PBT/styrenics i b) Higher elongation, impact
resistance o

Reactive PS3 Styrenics/nylon. Increased toughness. scrap

Styrenics/Olefins reclaim

Styrenics/PC
SMA PC/Nylon . Increased toughness
Phenoxides PC/SAM Improved weld strength

PC/ABS Higher impact resistance
'Polycaprolactone |a) PVC/PS a) Higher HDT, Scrap reclaim
’ b)PC/SAN b) Increased toughness
CPE s PVC/PS Higher HDT, Scrap reclaim
PS graft a) PS/PE a) Scrap reclaim
copolymers b) PS/Nylon b) Increased toughness
Styrenics TPEs |PS/Olefins : Higher elongation. impact

i resistance

.

Belch
she) A4 %

ol ARE Bel Fa7t BAN
& Bashe 7150 7 9

'qﬁ O_s_.

n S ol £

\o

g AAED HA15
95209 neAE oF



36 RN iy
(B-4) 2E HBalAs0) 88 8=
g 4 2 8 5
'HDPE(milk jugs, PET bottle | Pipe. toys. drums. traffic cones : Plastic
Cases %) lumber for boat. piers, docks 5
LDPE(pl astic bags garment | HDPLRESH £3F pellets or cases A&
bags 5

PET(molded beverage
' bottles )

PVC(Iousehold products) |

I\on-food packaging, fibers, fiberfil, insulé.l.—m

tion. recreational/household items, additive
for Lngmeenng plastics 5
Pipe, Bulldm;,, products, hose, mudflaps &

PS(foam containers &
cultery &)

PP(film, Crates, Cases)

Insulation, food trays, fence posts. benches,

. flower pots &

Household and janitorial products &

PC(5 gal-water hottles,
industrial scraps)
Nylon{fiber and textile)
Unseparated PE/PVC cable
Insulation scrap mixed with
HDPE, PP, PS scrap

! Commingled Plastics

struction products &

" Value-added engineering compounds to cre-

ate tiles, sinks, pallets, furniture and auto-

 motive trim &

w.."I"{.};cycling & other storage container'é;',m

T.umber, animal pen floors, Building con-

(B-5) 2| HIZpAS T EEHABAL

& A W= |
S A A A F A [IDPE 548 28 A4
(23 7) & 2 20, ()005/"’¥ (HF. s, B Al
AN &~ g Ak 15178 PP, HIPS. ABS PC PA. scraps &
TR A ok 11RIESA
W= EPS AN SE0EE, olelsat, | EDS £ U184 955, F287]
REF

}'?L"é BASF. LG2I8}, 4lot Al e,

288 5 6714 (939 5

95 79712 80% xﬁ%ﬁ A&

(F) A
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