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AWhy do we use plastic?
AWhy do we use packaging?

AOptions for sustainable polymers
ARecycling
ABioplastics

ARecycling or bioplastics ? T what is better?
ACircularity

AMaterial & value flows

ACase study approach



SUSTAINABILITY
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Sustainable Development =
™mevelopment that meets the needs of
the present without compromising the

ability of future generations to meet their
qyp“"pggfuly

- Brundtland report, 1987
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WHY DO WE USIPLASTIC?

AConvenience: lightweight, fast to manufacture
AAttractive : transparant, many shapes
ACheap

Can we go without

plastic?




DILEMMA: PLASTIC SLEEVE AROUND CUCUMBER?

Waterverbruik CO.-uitstoot

Verbruik ) uitstoot met betrekking
PRODUCT <> PACKAGING B i

afvalbeheer, enz. afvalbeheer, enz.

Packaging is 10% of
environmental impact,

cucumber is
remaining 90%

0,02 10g
_ liter y Co2
[ | el
Plastic- Plastic-
komkommer verpakking verpakking




PACKAGING?

FUNCTIONS OF PACKAGING

1. To protect & preserve
2. To distribute

3. Toinform



WHY DO WE USIPACKAGING?

SUSTAINABLE OPTION DEPENDS ON:
AProduct
AContext

AUse BUT: There is not one

most sustainable
packaging solution




DILEMMA: PLASTIC SLEEVE AROUND CUCUMBER?

CHOOSING PLASTIC SLEEVE:
ASubstantiate choices as company
ARecyclableXpackaging

AState disposal options on label




WHY DO WE USIPLASTIC?

But also: C h

. anwe gO without
AShelf-life plastic?
AHygiene

ASafety



SUSTAINABLE POLYMER§ WHICH OPTIONS?

N
£ @

RECYCLING BIOPLASTICS CIRCULARITY




SUSTAINABLE POLYMER§ WHICH OPTIONS?
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SUSTAINABLE POLYMER§ WHICH OPTIONS?

RECYCLING

O B kb & W

MECHANICAL CHEMICAL INDUSTRIAL POST-CONSUMER DESIGN FOR
RECYCLING RECYCLING RECYCLED RECYCLED RECYCLING
MATERIALS MATERIALS



PLASTIC RECYCLING

REJECTS PVC,

MULTI-LAYERS,
REMOVE  REMOVE  SEPARATE  REMOVE CARBON BLACK, Only PET-bottles from
BIG PIECES SMALL PIECES FLEXIBLES  METALS WRONG LABELS the deposit-return
system can be reused

for food applications
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PLASTIC RECYCLING

The term recyclable does not
necessarily mean that the material
IS also recycled in industry. It must
also be correctly collected, sorted
and reprocessed.
A A seperate stream is needed
Not recyclable: 1% (enough volume)

A Correct sorting should be
Limited recyclability possible (technologies)

(contaminations): 24% PLASTIC WASTE BESLECE R E:TsJo][[wlilo]y

possibilities (market)
A There must be an economic
value (good quality).

- e | Low quality (mix
Poor sortability Limited recyclability plastics): 17%
(design) :13% (technologies): 19%



PLASTIC RECYCLING

RECYCLING

DOWNCYCLING

UPCYCLING




EXAMPLE: LOWQUALITY MATERIALS (SAVE PLASTICS)
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Low quality mix Reliable stream High
plastics & lower prices contaminations




PLASTIC RECYCLING

ABarcode scanning
AChemical recycling
APlastic scanner
AMaterial passport




PLASTIC RECYCLING MATERIAL RECOVERY




healthy

pevple healthy healthy healthy
pev ple

healthy pes ple

pevple
pevple PEYK




PLASTIC RECYCLING INCREASING UPTAKE IN INDUSTRY



METHOD: 1)FOCUS GROUPS

8 focus 81 74
groups people organisations




METHOD:2) MAPPING FACTORS
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3) CATEGORISATION

1. Barrier, enabler or both
2. Position Iin value chain

3. Regulatory, technical, systemic, organisational, cultural

Category Barrier/enabler Position in supply chain
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1) BARRIERS & ENABLERS

REGULATORY SYSTE!\{IIC |
Lack of clear policies Availability and reliable

and (stimulating) stream of recyclate
(from sufficient quality)

regulations

ECONOMIC

Price differences ORGANISATIONAL
between virgin & Lack of short-term goals
recycled

TECHNICAL CULTURAL

Lack of consumer
demand/willingness
& lack of knowledge

Lower material quality &
uncertainties about quality



Over 40% Communicate  Take recycled Use
recycled about use materials into Imperfections
materials account from start  (include or hide)



PLASTIC RECYCLING INCREASING UPTAKE IN INDUSTRY

raw
material
input

equal/cheaper
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! MATERIAL

SOURCING

improved
material

reliable quality

stream

REPROCESSING

SHIUNLOVANNYIN "L

PRODUCTION

landfill/
incineration/
litter

T

SORTING

more
acceptation
within sector

higher quality
= endproducts -

COLLECTION

bigger demand

flexibility from
customers

3. WASTE MANAGEMENT
SHIWNSNOD 2 SHIWOLSND T

4. OVERARCHING

- value chain step

oo needs of businesses

- requirements from industry
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SUSTAINABLE POLYMER§ WHICH OPTIONS?

BIOPLASTICS



SUSTAINABLE POLYMERS§ Wi

ICH OPTIONS?

BIOPLASTICS

V

BIOBASED
PLASTIC

PLASTIC

BIODEGRADABLE

i
BIOBASED
COMPOSITES



BIOPLASTICST BIOBASED VS, BIODEGRADABLE

Non
biodegradable

Biobased

Bioplasti
Bioplastics ialalis
e.g. PLA, PHA,

e.g. biobased PE, PBS, Starch blends

PET, PA, PTT

Conventional Bioplastics
plastics :
e.g. PBAT, PCL
e.g. PE, PP, PET
Fossil-based

Biodegradable

Biobasedthe material is obtained
from biomass (plants, e.g. sugar cane
maize, starch). This is about the
origin of the material.

Biodegradablethe material breaks
down under specific conditions. This
IS about what happens to the
material atend-of-life.

Biobased' Biodegradable

EuropeanBioplastics



BIOPLASTICS

Bioplastics are also considered plastic
in the EU. That is why, just like
conventional plastic, these are

prohibited in products under the SUP
directive (including cutlery, plates,
cotton swabs, etc.)

let’s talk about bio-baged plastic

WHEN WE

TALK ABOUT
“PLASTICS”, THE
MAIN CONCEPTS
TO TAKE INTO
ACCOUNT ARE....

VS. bio-

the material or prod
from biomass, rene
that comes from pla
sugarcane, cellulose, §

fossil-based plastics

the material or product is (partly) derived from
petrochemicals, and it is commonly thought of
as “traditional” plastic.

non biodegradable

the material cannot be decomposed or degra-
ded by natural agents.

biodegradable

Biodegradation is a chemical process during
which micro- and other organisms that are

available in the environment convert materials
into natural substances such as water, carbon
dioxide, and compost (artificial additives are
not needed). It depends on the environmental
conditions (e.g. location or temperature), on the
material and on the application.

BUT THOSE KEY POINTS ARE
IMPORTANT AS WELL...

PLASTIC is defined as “COMPOSTABLE"
when it undergoes degradation by
biological processes during composting
to yield CO? water, inorganic compounds,
and biomass at a rate consistent with
other known compostable materials and
that leaves no visible, distinguishable, or
toxic residue.

a PLASTIC MATERIAL is defined as a
BIOPLASTIC if it is either bio-based,
biodegradable, or features both
properties.

"BIODEGRADABLE" does not necessarily mean “COMPOSTABLE".
Biodegradable and compostable plastic products comply with
the EN 13432: 2002 standard (packaging products) or with the EN
14995: 2007 standard (other products).

. X o
. . . BIQ »r
BIO-BASED" does not necessarily . "BIOPLASTIC" and “BIO-BASED PLASTIC" CLASTICS
mean “BIODEGRADABLE"! _~. are notinterchangeable terms. FLUR®MO

/ bioplasticseurope.eu

Bioplastics Europe




B | OP LASTI CS There are options for using biodegradable

plastics if the packaging still contains organic
material (e.g. coffee capsules, tea bags,

Problems with biodegradable packagi .
organic waste bags) or, for example, on a

product (sticker on banana peel). Other

ADegradation under specific conditiong il Er e e i e E e ETRENE
meals, where the packaging can be thrown

ANo solution for polution away together with the food residues.

AConverted into CQz, water enmethane

A Little biomass
A Material disappears from the value chain

ARecycling orincineration yields more energy

ADegradation time is too long for composters (3-4 weeks vs. 12 weeks)
AlLabels confuse consumers

AMisunderstandings regarding plastic, biobased, biodegradable

AProblems for plastic recycling process
A Possible rejection of whole batch




BIOPLASTICST BIOCOMPOSITES

Only yecyclable Xf".
ASeparate stream
AOr large enough volumes

o Biocomposite composite of two

‘ materials, often plastic is mixed with a

fiber (e.g. wood, hemp), of which one o
both are biobased.




EXAMPLE: BIOBASED MATERIALS

Bio-PE isrecyclable
with fossil-based PE.

0il /Natural Gas g Sugarcane
‘ {\ @®) Drop-in

L (®) Green PE can be recycled
’ in the same stream
. already established for
Petrochemical PE

(@®) Green PE regrind can also
be incorporated in
coverter's production

ponr. _~

GREENG

member of the Pont Europe Group

Green PE
Petrochemical PE



BUSINESS




SUSTAINABLE POLYMER§ WHICH OPTIONS?

m Which option
c 3 IS better?

RECYCLING BIOPLASTICS




DILEMMA: BOTTLING OF WATER

A

1

Nestle
Pure Lufe




LINEAR ECONOMY




RESULT BUT: Still single-use



THE ISSUE

Earth Overshoot Day 2021 fell on July 29.




SUSTAINABLE POLYMER§ WHICH OPTIONS?
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RECYCLING BIOPLASTICS




SUSTAINABLE POLYMER§ WHICH OPTIONS?
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CIRCULARITY- CIRCULAR ECONOMY



