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54+

JIS P 3902:2011

ISO
o % kN/m kPa %
170 1.56 493
180 1.77 522
LA 210 2.14 588
220 2.31 616
280 3.31 756
170 151 442 80 1.0
180 1.59 468
LB 210 2.07 525
220 2.17 550
280 3.03 672
160 1.21 288
LC
170 1.29 306
1SO (KN/m) = (N)/ (0.1524m)/1000 21
P3902-1963
/ /
180 6.3
200 7.0
240 8.0
A 280 =5 9.8 +5 350 (8.0
320 11.2
360 12.6
400 14.0
240 74
B 320 =5 9.9 &+5 3.10
360 11.2
200 45
C 240 =5 54 +5 2.25
320 7.2
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RLARE#K J1sP3904:2011

1SO
[ol} % KN/m kN/m %
180 2.01 9.0
MA
200 2.43 10.0
120 0.91 4.8
125 0.94 5.0
MB 160 3 1.42 6.4 8.0+1.5
180 1.59 7.2
200 1.97 8.0
115 0.72 3.5
MC 120 0.75 3.6
160 1.21 4.8
1SO (kN/m) = (N)/ (0.1524m)/1000
P3903-1963
mm km
0.32 25 9+1
P3904-1963
/ / mm km
130 2.34
140 +5 2.52 020 030 40 0+1
150 2.70
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34+ 2 4.6mm
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8328.8 8138.9 8088.2 8376.6 8383.4
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1164.4 1076.1 1081.8 1164.7 1259.3
(2.0) (2.0) (1.9) (1.9) (2.0)
1461.4 14548 1453.8 1382.2 1167.9
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PET

1/2

2000 2004 2001
2011 PET 2003 2008
2004 2008 - 2008 2018 -
JEPLAN 9 2001 2010
2003
2000 JFE 2000
1996 1997 1995
2010
EU
2030
55
2022 ST T
EU
EU
EU
1995 2010
1.
1.1
3517594 1998/10/29 :12004/01/30
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274 300

PET
PET PET
3492104 1996/08/28 12003/11/14
420
500 2
23 30
5246996 JX 2005/09/15 :2013/04/19
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PE

1.2

Cat-HTR

TACOIL

CTC

HiCOP

50
JX

30
PP

ppm

Licella

Maschmeyey

Cynar

RECENSO

HICOP

EP 2556132 Mura Tchnology

BR,CA,CN,AU,KR,MX,US Renew ELP

EP 2516592 Plastic energy

GB, IE

EP 1538191

DE,BRP,RU,US

JP 4474510

CN,US
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1.2.1 Cat-HIR

Cat-HTR Thomas Maschaneyer Licella
Licella 2007 1
5
PP 30%
6
EP 2556132 B1 Licella Pty Limited :2011/04/07 2017/08/09
[Chaim 1]
1
250 400 100bar 300bar
1
3492104
104
Cat-HTR EP AU BR CA
KR MX Us
US 11339330 B2 MURA TECH LIMITED 12017/12/14 2022/05/24
[Chlaim 1]
200 300 100 350
90
400 600 100bar  300bar
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104 104

CN
MURA Technology Licella Cat-HTR
HydroPRS HydroPRS
)
Renew ELP
ENEOS
2
2023 Mura
Technology
9
1.2.2 TACOIL
TACOIL Plastic Energy Plastic Energy
Almeria Seville 2
2016 2017 SABIC SABIC TACOIL
2021 2021 3 25 ExxonMobil
2023
25,000 33,000
9
EP 2516592 B1 Cynar Plastics Recycling Limited 12010/12/20 2018/12/20
[Chaim 1] 1
Q)
6
13 7
12
7 20
26 1 13
13
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EP us
1.2.3 CTC
CTC Catalytic Tribochemical Conversion RECENSO
10
EP 1538191 B1 ALPHAKAT GMBN :12004/02/26 2011/08/31
[Chaim 1]
400
4
10 17
1
6 7
RU US BR
ALPHAKAT RECENSO
BASF 2018 10 5 RECENSO
2019 1000 BASF m
QUANTAFUEL
EP 3818132 Al QUNTAFUEL AS :2019/07/05

[Claim 1]

2
QUNTFUEL
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AU BR CA CN KR NO 6 Us
1.2.4 HiCOP
HiCOP / HiCoP
4474510 2007/01/22 :2010/03/19
50 50
us  CN
HiCOP
SKC
2.
2.1 EUP
(EUP 4 /
Hy 0 Co, C0,
2001
2008 H Co
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PE

8 H, CO CO, H0
Ho CO CO, N HO
EUP
P
2.2 ENERKEM
ENERKEM(
5576394 2009/12/18
:2014/07/11
EP US CN AU CA
EUP 900 1000 EUP 1300
500 750 800
EUP
CA 2639806 ENERKEM, INC. :2008/09/23 2016/04/19
[Chlaim 1] a
25

b
ENERKEM

2017 3

PE
PE
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Co
25 75
H2
ENERKEM BR CN
EP US ZA
2.3
Lanza
Tech ¥ ENERKEM
7004763 2020/04/07 :2022/01/06
o) %o %o
Lanza Tech
o) %o %o o)
X %o
o) o)
5600296 2008/11/13
:2014/08/22

Clostridium autoethanogenum
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Anellotech
40
2023 2027 20
5 Anellotech
100 PET
6933577 2015/07/01
:2021/09/23
p-

400

300 620 100 4000

US CN AU



4304237 2002/09/24 :2009/05/15
Anellotech
500 800 5 50MPa
Cat-HTR 250 400 500 800
3. PET
3.1
PS PET
PET
4067306 2000/10/19 :2008/01/18
175 190
0.5MPa
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0.1 10

PET EG B
BHET) BHET DMT
EG DMT EG PET
PET EP US CN
KR
3715812 1998/12/10 :2005/09/02
B
PET EG BHET
BHET PET
BHET
3.2 Eastman Chemical
Eastman Chemical 2 5,000
PET 10 16
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PET

1

4294859 1998/10/15
=2009/04/17
Eastman Chemical PET
PET DMT EG DMT EG
TPA PET
3.3 Carbios
Carbos PET
9 18)
6449165 2013/11/19 2018/01/11
(EC3.1.1.74)
3.1.1.3)
pH
0.005 0.1
1 EP US CN CA
6449165 2014/08/20 2019/10/11
@ O @
®)
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PET Ideonella sp. No.201-F6 PET
ORF2645
Ideonella sp. No.201-F6
Crabios
Ideonella sp. No.201-F6

PET PET

1995 2010

Cat-HTR Anellotech

PET
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vol.4 And Tech
22 9

1) 2022.indd https://wmw.pami .or.jp/pdf/panf2.pdf
2)
(icpra.or.jp)
https://mw. jcpra.or. jp/recycle/recycling/tabid/428/index.php
3) (asahi-kasei.co.jp)
https://arc.asahi-kasei .co. jp/report/arc_report/pdf/rs-1046.pdf
4) 28 Partl (pvc.or.jp) (2000.09)
https://ww._pvc.or . jp/contents/news/34-04 .html
5) Cat Htr | Licella https://ww.licella.com/technology/cat-htr/
6) Licella https://ww.licella.com/news/the-kitkat-thats-the- sign-of-a-break-in-
austral ias-waste-challenge/
7) Technology } Mura Technology Limited https://muratechnology.com
8) Mura
(m-chemical .co.jp) (2021.06.16)
https://ww.m-chemical .co. jp/news/2021/1211673 7471.html
9) Plastic Energy Collaborates with ExxonMobil on Advanced Recycling
Project in France - Plastic Energy https://plasticenergy.com/plastic_
energy_collaborates with_exxonmobil_on advanced recycling project in_france
10) RECENSO GmbH - Chemical recycling
https://mw.recenso.eu/en/chemical-recycling-en.html
11) RECENSO is BASF' s partner in making new high-quality products on
the basis of plastic waste - Chemical Recycling (2018.11.21)
https://wmw.chemical recycl ing.eu/news/recenso-is-basfs-partner-in-making-new-high-
quality-products-on-the-basis-of-Plastic-waste/
12) EUP
2020 : (jgc.com) (2020.10.06)
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https://wmw. jgc.com/jp/news/2020/20201006 - html
13) Carbon Recycling ; Advanced Thermochemical Process ; Enerkem
https://enerkem.com/process-technology/carbon-recycling/
14) « "o ”
(sekisui.co-jp) (2017.12.06)
https://mw.sekisui.co. jp/news/2017/1314802_29186.html
15) : (rplusjapan.co.jp) rplusjapan.co.jp/technology/
16) 2 5000 (acs.org)
(2021.02.01) https://cen.acs.org/environment/recycling/Eastman-build-250-million-
plastics/99/web/2021/02
17) Eastman to invest up to $1 billion to accelerate circular economy through building
world’ s largest molecular plastics recycling facility in France (2022.01.17)
https://wmw.eastman.com/Company/News_Center/2022/Pages/Eastman-to-invest-to-
accelerate-circular-economy.aspx
18) How * super-enzymes’ that eat plastics could curb our waste problem } Plastics | The
Guardian (2022.02.05) https://ww.theguardian.com/environment/2022/feb/05/how-super-

enzymes-that-eat-plastics-could-curb-our-waste-problem
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EU 2050

Package and Packaging Waste Directive

Package and Packaging Waste Regulation(PPWR) 2030
2020 10 14 EU
e 2050
2050

Package and Packaging Waste
Regulation(PPWR) 18 2026
interpack 2026

2024/06/26
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EU

JPI
PE PP
4
EU PPWR
PPWR EU
2024
PPWR
EU
2.1
(1)2030 1 1 2029 12
()
Recyclable
(3) Recyclable EU
1
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(4)

recycled plastics

5 5% aEOp CaE
Contact sensitive plastic 85 EReSERD, 30%
packaging W o N
(PET as major component) BREPETRRIL (>509%)
2030%& |Contact sensitive plastic PS. PE. P. iy Skt 10%
1H1H backaging BEm EERRE (>25%)
(20404) (all other than PET)
Single use plastics (beverage|  pe ppiep e 30%
bottles) : ¢ (>65%)
ER3BSOTIRFvosoEs| st | 3o
1
(5) recyclable 70
EC  DfR Design for Recyclability 2028
2.2
Recyclability Assessment of
Performance recyclability 2030|2035 | 2038
Grade per unit, in weight
Grade A higher pr equal to
95% 95 95 95
Grade B higher pr equal to
80% 80 80 80
Grade C higher pr equal to
70% 70 70
Lower than 70% X X X
2
(6) minimize
(7 (
)
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(8) (

)
)
HORECA
HORECA
( HORECA Hotel, Restaurant, Cafeteria
( )
(10)
2030 2040
(
40% 70%
)
( 10% 25%
)
( 10% 40%
)
2.2 DfR Design for Recyclability
EC

_90_



ElementE% Parameter /INTOX—%—

Predominant packaging Materials ##

material

Colors / Optical transmittance &,/ yt&EEFR

ERDEMF Additives / Fillers mngl- soiEH

CE: EMBNTT 0 %LU TISAA) Barriers / Coatings_ /\"J?/:I\—?—»r 21
Decoration, information, Coding  J—TFT4 VU (FIFRE)

branding Inks/lacquers/Vanishes 129/5vh—/TJ =X

T8 B TS5 T100 Labels / Sleeves — Materials(SRJV/XV)—T - F&#)

Labels / Sleeves - Packaging coverage
INIV/R)—=T - BFETHI\—

Tamper evident elements (shrink wrap / rings)

Closing and opening systems | PIERFEPAIEESR (2000 SV T /D)

BV AT LA Closures / Openings 20— +v—/EO
Liners / Seals / Valves 51473 —/2—=JU/IN)L T
4 DfR
Element Parameter /\SX—%5—
23
Adhesives

(packaging body, labels and components, closure)
EEH(8EARE SAVELUSEGR. E)

Dimension of packaging 8%~H%

Separability of packaging parts (ease of dismantling)
TEERm D DB (D FRE)

%tg?{%r Product residues BEEEY (ex.BREHE)
Recycled content U1 z)bsnizdo720
Content of biodegradable materials
S oBREMEIEEEV MO EEE
Integrated and separate components
BEINEIVR—RVMEERIDIVR—R N
Others ZFDith
DfR-2 1
EU
PPWR
PPWR

2022
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Hols 2 &%
| B (k) wae | B | mer 4

{3 3,189 36.2% 1,963 43.5% 15
7AhEE 2,625 29.8% 1,617 35.8%

Jj J“?JT%"%@ ) 2017 5
Vivac) 564  6.4% 346]  7.7%
7T 1,924] 21.8% 8741 19.4%
&5 501 5.7% 225{  5.0%
P 470l 5.3% 20 4.9% certified recycled PE
z0fth 953 10.8% 428!  9.5%

KM 1,855 21.0% 7321 16.2%| | tokushu 202209.pdf
A-ZANY7 1,539 17.5% 572 12.7%| | (customs.go.jp)
z0fth 316] 3.6% 161 3.6%

ic] 5 954] 10.8% 417)  9.2%

A324 522 5.9% 218 4.8%
z0fh 433]  4.9% 199}  4.4%

Z0fhithisk 890 10.1% 5271 11.7%

R 8,812| 100.0% 4,5141 100.0%

31

PPWR
stream
27 7
stream
EU2022/1616
EFSA 95
EFSA

certified recycled

plastics
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PPWR

recycled plastics

5 CEFLEX

Dow
Dow 2022 7

EVOH ™ ™
Institute cyclos-HTP GmbH(
cyclos-HTP
2488-2022-002775 Certificate.pdf (soarnol.com)

Mitsubishi Chemical UK Limited
SoarnoL Division, Soarnol House
Saltend, Kingston upon Hull HU12 8DS | UK

The company receives the certification of recyclability for the following packaging material.

Designation

LDPE based multilayer packaging films with < 15% EVOH, SoarnoL™ with an
ethylene content of 2 29 mol% and Compatibilizer Soaresin™ RG500

Coextruded film structure must contain = 0.5 g per g EVOH of maleic anhydride-grafted PE as tie layer
specified for EVOH/PE coextrusion and = 0.3 g per g EVOH of Soaresin™ RG500 in a neighbouring
layer. Additional printings or labels can affect the recyclability of the final packaging.

Test result

Assessment via path Recyclability

Path 1: Plastic films / LDPE 100 %

Package sizes Collection and recycling structures Recyclate Recyclate
yield

> DIN A4 AT, BE, DE, ES, FR, IT, NL, NO, PT

> DIN A5 and < DIN A4 AT, BE, DE, NL LOPE 100 %

Regranulate
< DIN A5 BE
1

™ 15wth PE

Certified Recycled Plastics
PCR PIR

_93_



PE

reproduced PE

EU
reproduced plastics
recycled plastics
certified recycled plastics
recycled plastics
recycle
2023
I i
ﬁﬁ@ J*T’f?)l/ﬁﬁﬁ} CO, LanzaTech
A DIV RIEDEH: SEERTR ) A 2 LD SHRIE JL__EtOH. PE
= XAZHIV BERinci i
 — ﬁzaﬁw-gzun R — {coz]
=5 ) (CCU, Carbon dioxid i
e e N \fmﬁwvzaﬁw%ﬁw Captire, Utlzation) || anza
SBRPELExtrusion [E]W/;%BU/&:\%’é NN B
Physical-Chemical eég"g;d?nn;'ca
Recyelig SEXEBERN, RE
AEDissoluti %ﬁm@Pyrlwolysisl
1 )=— | AfDissolution Thermochemica
WIBEU T Reeyeling
o1
ERDBE RS R Depolymerization —
Emzymolysis Solvolysis BES + Superecritical
Biochemical Chemical Thermochemical + Microwave
Recycling Recycling Recycling . A
= v
B o Euatsis | lasics
2 2023
8




interpack 2023

Huhtamaki
OPP//CPP
>90% PP OK recyclable
-, - : 'h
Md‘l‘l?@;ﬁu » Mitsui Chemicals SAuCkNeR f
. L @\ageusn - TS . >90% PP
1. BOPP (M) E/ITUTIAER « LMUROK
2. Admar(IE&HEiE) B recyclable
3.BOPP(Topbeam SiOx) ==
4. 2RI T975voTOPcoat & ﬁ _______
B. FS15=
6.CPP MASCHREN
7.8&/INJT72 2cc,
KER TIUT(UMVME) =T =3 7 LS
T ——_ N7 U7 IVFER
+ Bruck Huht k .
L e oo S—tan LU A\AISUFOPP//CPP
+ Applied Materials - .
(barrier Oxide Coating) PP Monomaterial Packaging: i ;
_ Retortable, high barrier S-BOPP /| CPP ¢
PP
3.2 STIFFNESS ) MDO-HD,PE
PE HDPE OPP
stiffness
HDPE MDO-HDPE
9
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100% mono material for better recyclability rkw
MDO-PE---20 ~50 um

MDO-PE + PE MDO Printable Film
non-barrier
duplex structure Adhesive
> _ won  MDO-PE/PE
MDO-PE Printable Film with barrier/
MDO-PE + PE N MDO Printable Film
barrier
duplex structure Adhesive MDO'PE/EVOH/PE
4 s o \

|Mono-material oriented|

MDO-PE Printable Film

MDO-PE + PE
barrier Adhesive
triplex structure

MDO-PE//\UF#&IJ—k/PE

PE Sealing Film

4 mono material oriented

EB scope3
Comexi OFFSET CI-8 ROTATEK

scope 3

RECYCLABLE ,m;;’
BAG 7 COBEHBNIRE

) -
e

fess £B ﬂ“ ol
e INUPHPETA VL,
e AKRUEBA Tty DR
-l




33 PCR
PCR PIR recycled plastics

certified PE/PP
certified PE/PP
win-win certified recycled PE/PP

F2v AHATZOPOULOS S.A.

1.X-LOOPIZ. BftH2023FICHFKK U
HUWRREEIEL, BREORINIY
31— —UHAIIJL(PCR) TS AF VY
EHBANTEMEEE .

2. BaENIO0—XRIL—FICTEBNIC
BLTW3,

3.PCRIq LD SERINESIR—~

T .BRETDERBFEHAITIOINERR

DREARELEEEREAT0%E T:ERK.

6 PCR stand-up Pouch

3.4 Recycled plastics
APK Saperatec

recycled PE/PP
220 rPET
NEXTLOOPP EFSA, USDA
FDA EFSA

11
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Origin Polymer Colour range
PCR & PIR PP in almost all colors
PCR & PIR PE black, natural

PCR & PIR ABS black, grey, green
PCR & PIR PS in almost all colors
PIR POM black, natural

PIR PA 6 & PA 6.6 black, natural

PCR & PIR TPE black

PCR & PIR PET natural

https://www.fachpack.de/en/exhibitors-products/b/bio-plastics-pcr-recycling-

gmbh-cokg

3.5 Minimize

3.6

minimize

Minimizeft. 221k, ERML

REIDHEDEF CHRIRBEHER \ L?

1 TS LUV TOE R (RS S LB R

2. 91 F7EFERBN: &R, AIZIEA—RFF—XBDIMLT S
BRI

3RO L VDOERZEZE20%HIEL. CO2% 2 0%Ei#.

4.DMK Deutsches Milchkontor GmbH & Pdppelmann
GmbH & Co. KG

Kleiner Becher, groRe Wirkung |Auszeichnungen | K4 V85 A#2024 A~V b | KAV EEHE

verpackung.org

7 minimize

EVOH renewable

EVOH PVA PVDC

12

_98_

Renewable



PTP PVC

PVDC, PVvC
1
---PVDC EVOH
---AlOx SiOx VM
_— renewable materials)
---EVOH PE/EVOH/PE(Co-Ex
(
(2)
renewable materials
AlOx SiOx
PVA
HS
66 450

SOR £ G e

1.88Esnr=UT1 0%

2.BNZINU T 95 %DER.
FE(ZUYAI)UAIEE,

3.HS DFlexPaper\U7 L EEHE 2.
85%.

4 BN\ 7R BN EERERE
BVWRERE. AL E M,

5.2 D45TKARIEFSCREELI B HVS.

6.7 5 ET7HIRIE LYV EIRIATRE,

7RO BEM B EBERRER B RIC
BTz 5,

Felix Schoeller Holding GmbH & Co. KG

8

13
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ERRmEMTENIRHERES

1.PAPACKS®

2.Plant-Based CoatingTs&1t.,

3N—=IfHHEDRREEFALUCERD
ZEeEENUTOEEERZL TS,

4. BREDEENEREREEL TS

5. BEBADEREEBROZEEDTTER
NS URERIH,

PAPACKS Sales GmbH

DualPakECOT a7 A—T kLA

1. A= 5)7DConfoil i8I T, BASFEDHE,

2. 7F—=ZSTPHIHEAS 4736-2006 DHEREILFTEE.

3.WEICBASF/N\1 7R ) ¥—ecovio® PS1606%
J—F4 T Ui ZER.

A BRDBNSNA AN —R TERE S NI HAE L RTRE/ A
FiR)<—,

5. 48RODBERDPET/\T—IICHNDBED,

6. 4—J U THIET409MH. &A180EXT. BFL
DU THNEARTRE.

7. ERRNHAE LR T T4~ 6:BRBLIRICK, —B#&1E
R RESESHEICH

7 =)V FRXZ —%E#:DualPakECORE ML AIREBBR b LA
worldstar.org)

10

2015

4.1 PE stand up pouch, 5
(1) MDO-PE/ / / /PE

14
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(2) 5
&
3) PE

(4) Siegwerk
(5) Siegwerk( Cirkit OxyBar BC 1582 ) Henkel( Loctite Liofol
BC 1582 RE )

(6)

4.2 Recycled Plastics

(1) EREMA, COPERION
2
3

O
(1) Nextek Limited Alliance to End Plastic Waste
Alliance Prize 4

(2) Nextek 300 COtooCLEAN
3)

4) AIMPLAS Plastics Recycling Update

(5) Viridor
(6) Nextek Viridorha

(7 HDPE
(8) 81,000 PET 60,000
9) PET HDPE PP
(10) Nextek NIR
15
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(11) co2 LDPE

(12) Acteco
Enplast
(13)
Resource-Recycling-decontamination. pdf

Material p
recuperado

Inyeccién
sc-CO2

B

L/
Material
Extrusora 2 descontaminado

Extrusora 1

Filtracion

Figure 1. Diagram of the extrusion process with supercritical CO; injection.

CITEO
TS URCHFBERBER Y — DX
[EUX. R, EEDEH
I @
L2TOINYT—IZER/IN— PPk @t EhE -
J—R. DigimarcZEDRl DEBRR 35% LLED

certified plastics

s
[ERE HEREMEIIR Mechanical R. T
RECERORcyclaveiioy | [NEXTLOOPP |- Certified r PE/r PP |

BERID 2T L - :
(BE+ I 7+ vo00ORY ~+AD) Chemical Recycling
o - CITEO
= = « TotalEnergies X
saear| |aRan —rra | /. i PET/HIL
| PETESRAMIAUY 12 |
/

16
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1) PPWR
)

EU

plastics  recycled plastics

6.1

EU PPWR
(1) EU
(2) PPWR

PPWR
EC
6.2

17
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(1)

(2) Certified Recycled PE/PP

(3) Bio-based Polymers

4) PPWR PCR PIR recycled plastics
(5) recycled plastics

(6)

(7
r PE r PP

(8) Recycleye
)

r PE r PP
(10) PPWR

(11)

(12)

(13)

(14)

(15)
(16) 60

(17) 3 10 3

18
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face-to-face

19
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