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BIO-BASED PLASTICS vs. POST-CONSUMER RECYCLED (PCR) PLASTICS:
LOW-CARBON COMPARISON &
o t. _ SECTION 2: POST-CONSUMER

J
SECTION 1: BIO-BASED PLASTICS = ’ \
| RECYCLED (PCR) PLASTICS
e BV R A

FRER = HENE @R BRAR FEER  HANE = AGER  GEAN

(RAW MATERIAL (MATERIAL (PRODUCT USE) (END-OF-LIFE (RAW MATERIAL (MATERIAL (PRODUCT USE) (END-OF-LIFE
SOURCING) MANUFACTURING) DISPOSAL) SOURCING) MANUFACTURING) DISPOSAL)

LPYY : AT
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EmRIgCO, R - BE - ERCIOE W gy SHNARE B (75 &)
RE - ® b W REREE 5oy -

RERER -

R LIFE CYCLE CARBON FOOTPRINT COMPARISON
(#BEFIAPI LCA EALER)

PCR generally offers a greater immediate reduction; Bio-based

VIRGIN FOSSIL BI0-BASED PCR PLASTICS has long-term potential with non-food crops & green energy. .
PLASTICS PLASTICS ) /
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{Efix 12 N AVAR BT EL N T2 1i0-Bioplastics @ NatureWorks

Ingeo PLA does not create persistent microplastics e

Totalenergies  COrbION

Photosynthesis

I
I
Hydrolysis produces intermediates :

of ever lower molecular weight, '

which are consumed by microbes !

and turned into biomass or used as :

Factors that can energy for metabolism leading to ]
1

I

accelerate disintegration, — the mineralization of the polymer
but are not required into CO, and water

Y %’Ii o — b, ‘

Plant Sugars ‘Q uv

: ) Biodegradation
\‘E( ea b Continued biodegradation
& lowering of molecular
W weight
-— Continued
— A Biodegradation
Hydrolysis
— 3\ "
/ 7
Disintegration via Continued Hydrolysis b
hydrolysis is a Results in a continual lowering Lactic Acid
PLA Products b rea:‘tlun |nvollwn?u ” of molecqur '-U‘EiE‘lh'v of the The final product of hydrolysis
I’:C' :I"Q C_‘ mo '?CtU r Temporary micro and microplastics is lactic acid, a notural product
ond using water nanoplastic particles cornmonly used in food products

and generally recognized as
safe by the LS. FDA. Lactic
acid is soluble in water and can
also be further biodegraded by
microbial life.
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Braskem I'm green™ 4 E#1#

« MDO Film (Machine Direction-Oriented Film) with I'm green™ bio-

based PE

TRV B M B

« PE wax with I'm green™ bio-based

+ Medcol :

*« EVA21% :

P n ——
%) °
3
Beverages Cleaning Toys Hygiene
products
Ay ﬁt’ ! L
Food Agriculture Coating Retail
and Industry
PE wax

LDPE with I'm green™ bio-based (B &)
« HDPE I'm green™ bio-based for Nonwoven Applications
Ultra-Soft Foam I'm green™ bio-based

% {3 -Bioplastics

Products
made from
I'm green™
bio-based
polyethylene

EVA

Y Shoe
;2’ Soles

» Brassiere

g,_ Tatami
Mats

Sport

\ pol
‘ w | ltems

, . Toys
’\ and
Educational
Games

. Ball

e ®

Adhesives Compounds  Coatings

Braskem)

o) &

Sugarcane
captures CO,

Ethanol and
» renewable

ener;
I m D prgd%)t,:tion
green

BIO-BASED

Production of
renewable ethylene
and I'm green™
bio-based
polyethylene
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Mechanical Sorting

Chemical
Recycling ‘ Recycling

BRE

Solvent-base

BB

Thermochemical

KB =114 AR EREER
Pyrolysis  Hydrothermal Gasification | Depolymerization Solvolysis  Dissolution Flakes
Liquefaction
=R
1 1 1 l l l Plastic Wastes

2l BRERE

Products

Ee Bay

Monomers Polymers Granules

=10% g
Monomers

Lo HRREN SRR
Crude Oil Feedstock Feedstock Syngas

A R T 3§35 4 5 JR TR D> a_
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rpm: 40~300
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rpm: 40~300

& Green : plastics
g~ : coupling agent
» Ball: acid Rxn.
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Circular-ready and bio-based bicycle helmet

ICT

an y add-on parts « Shell : PLAfilm or self-reinforced PLA,

+ Core : expanded PLA (EPLA)

A key to closed-loop recycli g
using the example of a bicycie,

e e made of palylsct A - Straps, Clips and size adjustment : PLA

Mono-Materials
Instead of

: : 'Y,
Mutti-MatSE Recyclablglbio-ba#€d” mono-material + Density : 0.03 ~ 0.15 g/cm3

bicycle helfnet made from PLA.

& > + Reduces CO, emissions by about 2/3

Sandwich

https://www.ict.fraunhofer.de/en/conferences/tradefairs/k.html @c E @ I % H ﬁi ﬁ E :Fl ’i:.\ a—

PLASTICSINDUSTRYDEVELOPMENT CENTER




& cineTosernEnTRl- B—7E

Reienhéuser%J=:=.E=’."Ji\1‘fiEl IR ARG

+ Reifenhduser@tt R K ERB M KB4
BERREZMERED  E2EKNBZENIE
R REERER - 1911 EEEE LI -
K ANZRBHMEENEE - AAEREA
B R BB M BB R AR R
BEZREINEREME -

« >100FDI EWES - BRER - BEXE
BRI IEE (R E - KraussMaffei -+ HUSKY
# 2 1FE At I REERVIZAT -

o) BEIRRHRE D a_

PLASTICSINDUSTRYDEVELOPMENT CENTER



ZEAHLREEE—MHN LHNER

Reifenhduser

All-PE Pouch 18 All-PF Panch-16
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Priot carrier film MDO PE Print carrier Hlm: MDO-PE
» Thickness: 16 ym +Thickness: 14 pm
PE

Print carrier ';’”' MO0 Seatant Alm P 5 layee Sealant film PE 5-layer
s-"hv(:f;,r'ﬂ ‘I,El;"’; » « Thickness: 80 ym “Thickness: 70 ym

alant film 1y

I« Thickness: 120 ym

E—MHEPE(ZEE) E—MHEPE(ZER)/FHREEVOH
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