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Innograaf BV

Innograaf B.V assists companies to make a transition to
sustainable materials.

Board member of the Dutch Plastics and Rubber Federation
NRK (portfolio Construction and Bio-Based )

25 years polymer processing experience (E)PS ,PLA, PE and a
focus on biodegradability

2022: Assisted Kirbi-Lego in TDD for investment participation in
APK- PE recycling

Consultancy for value chain cooperation and application of
sustainable processes and materials.
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Types of

Fossil vs. bio-based, degradable vs. not-degradable

Non-degradable

infill

Infill types fossil vs bio-based

Fossil based Bio-based

PE infill SBR rubber

Degradableft

olive pits Bioflex ECO
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Types of Infill SYNTHETIC INFILLS ORGANIC INFILLS SUSTAINABLE INFILLS
SBR TPO PBAT Olive Pits Wood Cork BioFill BioFlex ECO
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Degradation legislation and

standards

» Industrial composting
» Home composting
» Degradation OECD norms

» Microplastics

What s

the OECD?

(Organization for
Economic Cooperation
and Development)

P e

- It aids developing countries
outside membership and
promotes reform

B) the balance

+ Itis an association of 38 nations in Europe,

- It helps member countries

« Members and key

5

the Americas, and the Pacific

formulate economic
and social policies

partners represent
80% of world trade



Degradation standard EN13432
Industrial composting

»  Testing for certification according to EN 13432 / EN 14995 encompasses:

Global Standards for compostable plastics
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EN13432 (Europe)

ASTM D6400/DGB6E (USA & Canada)

COMPOSTABLE ’_‘“6
pteedatiesr
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» Chemical test: Disclosure of all constituents, threshold values for heavy metals are to be
adhered to.

» Biodegradability in controlled composting conditions (oxygen consumption and
production of CO2): Proof must be made that at least 90 percent of the organic
material is converted into CO2 within 6 months.

»  Disintegration: After 3 months’ composting and subsequent sifting through a 2 mm sieve,
no more than 10 percent residue may remain, as compared to the original mass.

»  Ecotoxicity test: Examination of the effect of resultant compost on plant grow
(agronomic test)




Degradation standard
Home composting
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Home composting

The certifier TUV AUSTRIA BELGIUM, offers home compostability certification scheme
DIN CERTCO offers a certification to the Australian standard AS 5810.
Italy has a national standard for composting at ambient temperature, UNI 11183:2006.

The French Standard NF T 51-800 Plastics — Specifications for plastics suitable for home composting
was introduced. This standard is covered in the DIN CERTCO scheme.

Room temperature testing , testing may take up to two years

AUSTRIA

HOME




Ready biodegradability
Five groups of testing

REACH microplastic regulation (EU) 2023/2055 of 25 September 2023 '\\

Group 1

Group 2

Group 3

Group 4

Group 5

Ready biodegradability (OECD TG
301B,C,D,F)

Ready biodegradability - CO, in sealed
vessels (OECD TG 310)

Fresh water Ready biodegradability
(OECD TG 301B,C,D,F)

Ready biodegradability - CO2 in sealed
vessels (OECD TG 310)

Modified biodegradability in seawater
(OECD TG 306)

Aquatic aerobic modified MITI test (ll)
(OECD 302C)

Fresh water (EN I1SO 14852:2021 or EN
ISO 14851:2019)

Soil (EN I1SO 17556:2019)
Seawater/sediment interface (EN ISO
19679: 2020 or 1SO 18830:2016)
considering test methods and
requirements (ISO 22403:2020),
Marine sediment (I1SO 22404:2019)

Soil (OECD TG 307:2002),

Aquatic Sediment Systems (OECD TG
308:2002)

Surface water - Simulation
Biodegradation test (OECD TG 309:2004)

28 days

Up to 60 days

14 days

6 months

. aquatic test

24 months

. soil sediment test

. water/sediment test

60 days

. Fresh, marine or estuarine
water

180 days

. Sail

. Fresh, marine or estuarine
sediment

60% mineralisation \

60% mineralisation \

70% mineralisation

Of >90% relative to
the degradation of
the reference
material

Achieving half life
in specified time



REACH microplastic regulation (EU)

regulation 2023/2055 of 25 September 2023

* Natural materials are exempt

* Inthis legislation 5 groups of degradation intervals exist

OECD 3018B,C,D,F
OECD 310, 306
OECD 302C

ISO 14852,14851 Fail OECD TG 307

150 17556 one
IS0 19679,18830, OECD TG 308

OECD TG 309

ISO 22404

Pass in 3
compartments

Pass in 3 compartments

Pass one

No more testing
needed

* Not linked to existing composting standards

* Solution based aerobic biodegradation by measuring oxygen consumption.
* The OECD tests were originally used to screen persistent chemicals, 50+ years ago
* OECD degradation norms were included in the final version.




Non-microplastic certification
ongoing

» Infill ready degradability testing with 60 days OECD-301F standard

»  Formal certification being finalised \
\
. . Tesled under OECD 301F, in accordance to the
- §ESD Ir-.,rEk microplastics regulation
INN-3228 City Sludge; inoculum not pre-adapted
Digital Photos 50 \
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Pure polymer result

Tests are conducted by laboratory accredited to ISO 17025 and is GLP certified




Bioflex cellulose polymer coating
sand composition degradation.

» Industrial composting ?‘ZPASS
Testing certification according to EN 13432
No soil toxicity
» Home composting ?‘ZPASS
» No-microplastics testing OECD 301 F ?‘7
PASS

Pure polymer coating material

» Test of coated sand under OECD 301 F
with 1% coating; ongoing at Respirtec (USA)




Long experience in evaluation of biodegradability
Loss of Mn of Foamed PLA ,over a period of 6 years VER A PERIOD OF 6 YEARS "

Duplo PLA samples as early as 2013

Fully immersed in water, buried in the soil,
left on a soccer field or put in the freezer. 4000
Every year part of the samples was retrieved 100000
and the decay of the Mn value, which is an
indication of the molecular length, was
measured.

¢ freezer

20000 [ ] A insoil

+. water
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Mn value in Da

W office/field
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Based on experience since 2013 :
Breakdown on the soccer field is much slower o wn o wm o om om o
than in the normal environment e
Source : Publication
Noordegraaf- van der Wende

SpeFlfIC maintenance applies durmg Fhe use ® European Bioplastics Conference
period, which extends the service life. Berlin Dec 12 2018




Degradation is well understood

10+ years of experience

Why long life in field and faster degradation outside \

>

In the field

Drainage of field/rather dry
Presence of salt slows degradation
Rather in-active microclimate

SLOW degradation

Guarantees a prolonged player usage
Continuous evaluation of the maintenance program to contrg

degradability

>

\

Outside the field \
\

\

Continuous moisture |
Presence of fungus \
Active microclimate

FAST degradation



Sustainable feedstock
for cellulose polymer

Cellulose Factory Processor Retailer Consumer

( 3 The FSC Chain of Custody certification traces
FSC the path of products from forests through
" the supply chain.

responsible forestry

ﬂ\ The PEFC chain of Custody is a process

}E{C. for tracking forest products form their place of origin

e | through all tages of transfer and production
e to the end product used by the consumer




Coated sand
' Coating applied by
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SEM pictures
-white: original sand surface
-black: cellulose polymer coating

Nett coating: only covers sharp
edges and fills unevenness




POINTS TO TAKE AWAY

BioFlex Eco ™ is:

Non- spreading infill

Circular <-> take back scheme

Based on a renewable feedstock
Biodegradable

Contains 1% Microplastic free coating

Commercially available in large quantities

Used in turf systems that meet FIFA standards
» Field References are available
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For contact:

jan.noordegraaf@innograaf.com




