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pubs.acs.org/macroletters

100th Anniversary of Macromolecular Science Viewpoint: Needs for
Plastics Packaging Circularity 0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Stijn Billiet and Scott R. Trenor™
Insufficient mechanical properties (e.g. strength) _ 36%
Cite This: ACS Macro Lett. 2020, 9, 1376-1390 Read Online
The colour of rPM | 39%
The smell/odour of rPM of the finished goods _ 31%

The smell/odour of rPM during the production
process affecting health/safety of employees - 11%

Visual aspects in finished products _ 36%
Functionalities _ 20%

Insufficient reproducibility of properties from lot _ 47%

to lot (quality of input rPM varies too much) ’
Continuously tightening of quality requirements

» - N 39%
driven by market and regulation
No qualitative problems - 6%
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Common sense is the
collection of prejudices
acquired by age

eighteen.
|

Albert Einstein

(1879-1955)
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A Recycle PP/PE

Table.1
recycle LLDPE A recycle PP/PE A
MFR
[g/10min] 1.3~1.5 1.6~1.7
DSC
[ ] 108.3 7 121.0 121.9,163.7
5
[%] 47.58 52.04 *
HT-GPC Mn[g/mol] Mw [g/mol] Mz[g/mol] Mw/Mn
Recycle
LLDPE 51567 213078 563418 4.132
Recycle
PP/PE 41987 254074 819296 6.051
*PE PP XRD

IR




2020 11 04

2020 11 10

2021 05 18

2021 S5 24

BLUE Plastics

IBM

2021 6 1




CN,CE

32



NAATSAFYY
Q\ *IE% * 3 I,
| // e -‘:

> | . CO2,. A
100k .. ‘."

NAARAT AT
/ A ey

IED R )L
,Ehth_%_b‘,mi D
PR [MAARAKTTATYY.
Al |
BEDITIAFYI | 2 OAAATSRFVIHAWEB

ILalAFt SERATAEFRFLYS IS A

33



__ 5 i

PBS +HIVa—R
PLA ZIha—A
;_‘:ﬁ;f’\“_x s

HEESWEMARTDOES >R —DEH L~
R —PHA

SEREBE-D/\VEE
SERBE14-TE2IA—)V
INTEEEN 4T BRI A — VD EHES—PBS

ERBEIELFETOLRICKBESSPLA

AL T T EEDBRERIEELDT LYK

PR @ NEDO i ¥BR R > 2 —1ERk (2018)

aAVRAM ©
TE O
af O

dVRAR O
TE O
BE O
aAVRAR ©
18 O
BE X
OVRAM O
118 O
wE O

NEDOTSC Foresight36

A

34



35



12 553%s

O




NEDO

DACIC & V) HiRERIR

o Po o I

MR EREE
aEIHIE

2030

Copyright (C) Fukuoka University All Right Reserved 37



a O ( P
| 2025& |  2030F |  2035%
20304 TICTYIIA TS AFY IR R WHFEIH

2025FFTI(CVI-A-UBA Wlaﬁ.lﬁﬁn?";*f ~lc

)1—X- —
Ao 20304EFTICERTEDEEVYII)- VU1

2035EFTICERBEISAFYIZ100% B FIA

—

2030FFTICHEF RZEEE

2030FEFTIENAARATSAFVIEKI2005 |~>ﬁ!




8,000 7’593 .........
QU0 i 60 855556 4 A8 6,723 ...................
oo 2,297
(=300 00 [P ORO O OTTITITRIRIS W .
' 5,510
5217 ' 2,140
.............................................................................. 4,719 . . ..
o, 5000 1150
S 1,101
B 41000 M. W = .
8
S RH0]0 0 [N - W W0 e 5,297 .......

@ Bio-based/non-biodegradable @ Biodegradable Forecast @ Total capacity

Source: European Bioplastics, nova-Institute (2021)
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets

Global bioplastics production will more than triple within the next five
years European Bioplastic®.V.(europeanbioplastics.org)
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https://www.european-bioplastics.org/global-bioplastics-production-will-more-than-triple-within-the-next-five-years/
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Mapping of global
plastics value chain and
plastics losses to the
environment
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Global plastic production...

Million tonnes, 2013
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Source: Ryan, A Brief History of Marine Litter Research, in M. Bergmann, L.
Gutow, M. Klages (Eds.), Marine Anthropogenic Litter, Berlin Springer, 2015;

Plastics Europe

T Jd 4

46



BOENIE
F55

Eoghsd
F55

N
——
&
1

12 233%¢

O







Revolvtionary Mechanical Recy<le i ! 1
| 1|
[gm-x ‘/%%iiﬁﬂﬁ] E =

=

AFM

Y e @ — BN
FAVy MEBEBE XVEAYFovoY  BRRERE




Mail:shyao@fukuoka -u.ac.jp

HP:https ://www.cis.fukuoka -u.ac.jp/~shyao/index.html
Twitter: https :/twitter.com/9eVEPulelf20ouX




