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The CHEMISTRY Area is divided in:
* Instrumental Analyses (GC, LC, UV - FTIR - ICP Spectroscopies, Calorimetry,

‘ Microscopy (MOCF-SEM))
* Desk Analyses

O/\RO_V\ * On-site sampling
Lab The BIOLOGY Area mainly deals with:
* Biological and microbiological analysis on several matrices
* Food control
* Health & Safety on work
* Public Hygiene
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WHAT ARE BIO-PLASTICS?

Bioplastics are bio-based, biodegradable or both.

Bio-based

“Bio-based claims” should be backed up by sound
measurements based on approved standards (e.g. EN, ISO or

Bioplastics : Bioplastics
» : ASTM norms) and ideally third-party certification. They can be
made by indicating either the bio-based mass content or the
bio-based carbon content as a percentage of the total carbon
gD cessemmmessisssronn T N ... i.\cradable content or the material balance of a material/product
Conventional Bioplastics

plastics f Biodegradability and compostability are widely used in the

| : bioplastics industry. Simply claiming that something is
biodegradable without indicating specific standards is
misleading. If a material or product is advertised as
biodegradable, further information on the timeframe and
level of biodegradation, as well as the surrounding conditions

SOUFCG: Fossil-based

European Bioplastics should be provided.

oV
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HOW AND WHAT CAN YOU CLAIM
BIODEGRADABLE PLASTICS?

TUY e TUY o8 TUV o8 TUV
AUSTRIA CE e e g AUSTRIA L) AUSTRIA degradable AUSTRIA

aad TOV

oL @S AUSTRIA

HOME SOIL WATER MARINE

INDUSTRIAL

For certification aim, the test must be performed by

OFFICIALLY RECOGNISED LABS by TUV Austria. O /\RQ_V\
Lab

RECOGNITION BY TUV AUSTRIA
Laboratory recognition for certification schemes on
compostability and biodegradability for bioplastics

. and components under all environments
https://www.tuv-at.be/it/green-marks/ P (TOV Austria)

https://www.european-bioplastics.org/bioplastics/standards/

composiabin
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Regulation EN 13432:2000

Packaging—Requirements for packaging recoverable through composting
and biodegradation—Test scheme and evaluation criteria for the final
acceptance of packaging

EUROPEAN STANDARD EN 13432 ( )
NORME EUROPEENNE
EUROPAISCHE NORM September 2000 Chemical characteristics Biodegradation

ICS 13.000 99. 55 020

Enghish version

Packaging - Requirements for packaging recoverable through
composting and biodegradation - Test scheme and evaluation

criteria for the final acceptance of packaging pr—— COMpostability

Emtalage g s > - g an e W von
o atage ot e Gon Qurch & G und teclogy
Frogramame § easa o Citres § evalaton dw acceptaton Abbay - Py et D e
trase s e Talages Fratdurg «on Verpachungen

T K L . by CEN on & A 2000

CEN mermten are bound i comgly win Be CENTENELEC intam Aaguietons wheh sigaiaie De conditons for gving Tes £ urgpesn
Caacadard O stata of 3 wnhOut Ay Ugr to-dame hets ard 7 WG Bch
may e on © the Cental % o 0 vy CEN mamber

Ecotoxicity Disintegration

Mhaa European ardas] esdin ot Pvee oMo varsors (Engiah Frerch Cenman) A seruon @ ey offes Wsgeage muie by Yarekston
e the y of s CEN D 83 owe language end Aolfied 10 he Cortrul lacretandt Nas T Marvw ats as the oMol
s

CENn am e Dodes of Ausria Betpurn C2ech Reputsc Derwmars Frand Frarce Germmany Gmmece
lcmtand reland ety Lasrasy Nefharands Noresy Pomor GOan Sweden Seflerand and Uned Srgoon
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EN 13432:2000 — Main requirements

Heavy metals

Thickness and Fluorine
concentrations
Components > 90% within
>1% 6 months
>90%
below 2 mm

Chemical-physical
composition (pH, Volatile

Heavy metals
solids, C org, N, ...) concentrations

MU EN 13432:2000

As mg/kg dm 5

cd mg/kg dm 0,5

Cr tot mg/kg dm 50

Cu mg/kg dm 50
Volatile solids Hg  mg/kgdm 05

Mo mg/kg dm 1

Ni mg/kg dm 25

Pb mg/kg dm 50

Se mg/kg dm 0,75
Zn mg/kg dm 150

ViZ ms =
aad TUV

oL G 8| AUSTRIA

=Nl

INDUSTRIAL

Phytotoxicity
tests
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Components

Biodegradability > 1%

Biodegradability tests are carried according to official method ISO 14855-1

> 90% within
6 months

Test methods determine the degree and the rate of aerobic biodegradation of
plastic materials on exposure to a controlled-composting environment

DESCRIPTION:

#+ Test is performed on 3 replicates for every
specimen and employs a cellulose as
biodegradability positive control, a blank
control containing only the inoculum and
the test material;

<+ Test material can be defined a
“biodegradable under composting e
conditions” if its degradation results at
least 90% in less than 6 months.

Climatic Chamber @ 58° C

Humidity

Bioreactor

Condenser

Dryer

co2
Detection

44

OK compost

TUY

AUSTRIA

NIA

INDUSTRIAL
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Components > 90% within v
>1% 6 months _J

SRS AUSTRIA

."‘ INDUSTRIAL

100

MAIN RESULTS:

80

e After 150 days, all tested materials

are biodegradable g

%

 Uncoated substrate = 95%

——Reference

e Cutin coated substrate = 94,5% 0

—Substrate alone
——Substrate + Cutin coating

* Chitin coated substrate = 94,3%

- ——Substrate + chitin coating

* Protein coated substrate = 96,5% e pllie e

—Target value

0 20 40 60 80 100 120 140 160
Days
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> 90%

below 2 mm

DESCRIPTION:

4+ Pieces of the plastic test material are mixed with a
prepared solid matrix (synthetic solid waste and
mature compost). Test is performed on 2 replicates for
every specimen.

4+ Each reactor is placed in an air-circulation oven for 12
weeks.

4+ The degree of disintegration is determined after a
composting cycle, by sieving the final matrix through a
2 mm sieve in order to recover the non-disintegrated
residues.

+ The disintegration test occurs efficiently if less than

10% of the original mass of loaded samples is above 2

mm sieve after 12 weeks.

ISO 16929 “Plastics - Determination of the degree of
disintegration of plastic materials under defined composting
conditions in a pilot-scale test”

TUY

AUSTRIA

INDUSTRIAL
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< 10% ISO 16929 “Plastics - Determination of the degree of
disintegration of plastic materials under defined composting
conditions in a pilot-scale test”

above 2 mm

Disintegration

100%

Sustrate alone
(55 - 58um)

Cutin coated
sustrate (60 pum)

Time zero
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< 10% ISO 16929 “Plastics - Determination of the degree of
disintegration of plastic materials under defined composting

above 2 mm conditions in a pilot-scale test”

Disintegration

100%

Sustrate alone
(55 - 58um)

Time zero 4 weeks elapsed 8 weeks elapsed 12 weeks elapsed

Chitin coated
sustrate (60 pum)

ONE . a BT

s ¢ ¢

4 wAeé.ks elapsed 8 weeks elapsed 12 weeks elapsed

Time zero

;?/cofunr’ FINAL EVENT 11



1t CONFERENCE ON
GREEN CHEMISTRY &
SUSTAINABLE COATINGS

> 90% ISO 16929 “Plastics - Determination of the degree of
disintegration of plastic materials under defined composting
conditions in a pilot-scale test”

below 2 mm

Disintegration

100%

Sustrate alone
(55 - 58um)

Time zero 4 weeks elapsed 8 weeks elapsed

Protein coated
sustrate (60 pum)

| 4 3 . - & - —
pe - S g -
Y b o \
e i Nee s d 00 | TR s

Time zero 4 weeks elapsed
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Chemical-physical Heavy metals Phytotoxicity
composition (pH, Volatile trati test
solids, C org, N, ...) concentrations ests

OECD 208 (July 2006) “Terrestrial Plant Test: Seedling Emergence and Seedling Growth Test”
DESCRIPTION:

4+ Tests evaluate the differences in toxic or phytotoxic potency
between control compost (blank sample) and final compost

obtained from the degradation of the developed materials, at
two levels of concentrations

“nl“%
TN

I

’v

I

4+ According to EN 13432, the determination of phytotoxic effects
can be performed:

+germination test iind TUY

oL e S AUSTRIA

A

INDUSTRIAL

+plant growth test

Requirement: the germination rate and the plant biomass of both plant species, at each
dilution tested, must be 90% greater than or equal to that of the control test

z?COfUﬂf” FINAL EVENT
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Phytotoxicity
tests

Final Results — Barley

Germination rate

25%

Uncoated substrate 0%
. 25%
Cutin coated substrate 0%
» 25%
Chitin coated substrate 0%
] 25%
Protein cotated substrate 50;
0

(%)
96.67
99.34
97.99
99.67
100.7
99.00
100.3
96.35

Fresh Weight

(%)
96.04
97.07
97.43
102.2
96.76
94.55
94.11
95.52

All results:
> 90%

OK compost

Nl

AUSTRIA

INDUSTRIAL
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Phytotoxicity
tests

Final Results — Cress

Germination rate Fresh Weight
(%) (%)

U tod substrat 25% 96.92 96.03
ACOAtEd SUDSLIate 50% 98.59 94.25
. 25% 93.49 93.96 .
Cutin coated substrate - All results:
50% 95.41 100.7 0
Chitin coated substrate 2% 96.58 DES > 90%
it u 50% 100.0 104.9
Protein cotated substrate 25% 94.86 95.39
' . 50% 96.82 93.40 7 (T\'4
I PSS AUSTRIA

Nl

INDUSTRIAL
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Chemical-physical
composition (pH, Volatile
solids, Corg, N, ...

)

Heavy metals

concentrations

MU Compost Uncoated Cutin coated Chitin coated Protein coated Reg. EU D.Lgs.
(controll sample) substrate substrate substrate substrate 2019/1009 75/2010
pH 6,11 6,43 6,7 6,51 6,18 - 6-8,5
Cd mg/kg dm <0,1 <0,1 <0,1 <0,1 <0,2 2 1,5
Cr tot mg/kg dm 3,88 2,58 4,27 5,10 2,70 200 -
Cu mg/kg dm 14,8 13,5 15,3 21,8 11,8 300 230
Hg mg/kg dm <0,1 <0,1 <0,1 <0,1 <0,1 1 1,5
Ni mg/kg dm 3,14 2,28 3,40 3,40 2,43 50 100
Pb mg/kg dm 2,97 1,90 2,38 2,89 1,75 120 140
Zn mg/kg dm 53,8 47,3 64,1 52,7 44,1 800 500
P mg/kg dm 2310 1930 2220 1590 1560 - -
K mg/kg dm 4500 3570 4420 3710 3700 - -
Mg mg/kg dm 1500 1490 1720 1590 1570 - -

L340

TUY

AUSTRIA

OK compost

N

INDUSTRIAL
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Substrate 2 + CHITIN

> 90% within

1 year
AUSTRIA
HOME
> 81% after
6 months

ezcofunco FINAL EVENT 17
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Substrate 2 + CHITIN

> 90% within
1year

TUY Cu

AUSTRIA

HOME

Average biodegradability degree (reference and test material)

100,0
90,0

80,0
70,0
60,0
50,0

40,0

Biodegradability (%)

95,7% after 250 days

30,0
20,0
10,0

0,0
0,0 50,0 100,0 150,0 200,0 250,0
Days

—a»—Reference —»—Test
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> 81% after
6 months

TV |

HOME

TIME ZERO
15 DAYS

1 MONTH

2 MONTHS 3 MONTHS

4 MONTHS
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WHAT ABOUT THE OTHER CLAIMS FOR

BIOD

EGRADABLE PLASTICS?

 >90% within

p

:

WATER

OK bio-
degradable

2 year

. >90% within

TUY

AUSTRIA

MARINE

' > 90% within

6 months

> 90%
below 2 mm within
6 months

Speed of biodegradation

d & Anaerobic
® digestion
(thermophilic)

Environment Temperature
conditions

Industrial
oo composting

& Home 1
==  composting -
-

Marine
" I Water

Soil

A~~~ Fresh :‘
s \Water /‘}‘(

.@COfUhCC‘ FINAL EVENT
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CUTIN & CHITIN COATED
BIODEGRADABLE FILM

Biodegradability (%)

100,0

90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

> 90% within o8 TUY <

GGl El | AUSTRIA

6 months
MARINE
Average biodegradability degree (reference and test material)
94,7% after 58 days
0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0
Days

—=o— Reference —»—Test

2coluNCcoO FINAL EVENT
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MAIN CONCLUSIONS

v’ Cutin, chitin and protein coatings applied onto biodegradable plastic don’t decrease these

properties of the substrate

v All coatings demontrate to be FULLY BIODEGRADABLE and COMPOSTABLE under

INDUSTRIAL COMPOSTING conditions

v' Chitin coated substrate provides the compliance with HOME COMPOSTING conditions

(both for biodegradability and compostability)

v Cutin & chitin coated biodegradable film demonstrates to be compliant with MARINE

BIODEGRADATION requirements

v’ Final validation of ECOFUNCO demonstrators in terms biodegradability and compostability in

different environments is provided for the main developed coatings during the project

,Ggﬁﬂ“

FINAL EVENT
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ECOFUNCO PARTNERS

ARCHA (etavor “bio-mi (Y condensia Huhtamaki
The .
Z Fraunhofer E o SEIRIS Kneia

“’ LUCENSE € SSICA d (K) ORGANIK KIMYA

ALYAS SR T R R A L (G M

TI i Universitat d"Alacant
e aic = Universidad de Alicante
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Contacts:

Patrizia Cinelli— ECOFUNCO Coordinator
patrizia.cinelli@unipi.it

Francesca Braca — WP7 leader
francesca.braca@archa.it

OARCHA ONRCHA
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