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Ecotoxicity Statement
This statement confirms that plastic products biotransformed by Polymateria’s additive

technologies, speciied hereunder, have mel all ecolosiclty oiteria set out by
BS PAS 9017:2020 for:

+ Freshwater agualic and;
s Soil invertebrates and;
+ Plant eco-toxicity

And can thus be considered safe for contact In these environments,
The testing and reporting were conducted at RECETOX, a third-party laboratary 15017025:
2005 sccredited for chemical frace analysis and conducting the ressarch, development and

utilization of environmental sco-toxicity testing.

Persons responsible for the ecotoxicological testing and reporting — Mgr. Jana
Vaditkowa, PhD. & Mgr. Marek Sudoma, Ph.D.

Study dates: 22" Decembar 2020 - 20™ February 2021

Place of study - Research Cenire for Toxic Compound in the Envirenment (RECETOX]),
Faculty of Science, Masaryk Universily, Brmo, Gzech Republic,

Elotransformed products in study:

URTY

Sample 1D Description of the material tested PAS S017 Annex B category

Plastic botibe {FF] containing Masterbatch formulation | Polypropylens |+ BA)

Product 8 | No. 1 of Cyche+

Plastic film (PE) containing Masterbatch formulation | Polyethylene [+ BA)

Product 9
Mo, 1 of Cyche+

Biotransformed products met criteria for:
e Chronis toxicity:

QECD 208 QECD 21 QeCD 222

Temestrial plants Daphnia sp. Eartiwaorm

QECD 208:; Terrestrial plant test (Sinapis atba and Hordeun virgare): Terrastrial Plant Test
Seedling, Emergence and Seedling Growth Test

QECD 211: Daphnia magna Reproduction Test (freshwater aguatic eco-toxicity test).

QECD 222: Eartiworm reproduction lest (Eisenia feiida).
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Conclugion: The trial conclieded that the bdotransformed plastic products (PP and PE)
containing Polymateria's technologhes (Cycle+) have met the critera for all ecoloxicity tesls
required to reach BS PAS 2017 speclication and can thus be considered safe for contact in
soil, plant and water amironments.

Professor Ludék Blaha
Deputy Director of RECETOX

In Brno, CZ, on date 30% April, 2021

Stamp:
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INSTITUTO TECNOLOGICO
DEL PLASTICO * The marked activities are not

covered by the ENAC accreditation.

Number: AST-21-097-06
TEST CERTIFICATE Date of tests: 03/02/2022-09/11/2022
Certificate issue: 07/02/2023

POLYMATERIA LTD

Imperial College i-Hub White City Campus
COMPANY 80 Wood Lane

W120BZ LONDON

UNITED KINGDOM

PETITIONER Florence Huynh
PP_PVM_25072021_559_W

- Description: Polypropylene sample from a polypropylene product, containing
Polymateria Technology at 2% loading rate (wt%), manufactured by | R

PRODUCT NAME

]
- Code: AST-21-097-06

TESTS PERFORMED ACCORDING Determination of the ultimate aerobic biodegradability of plastic
TO STANDARDS OR INTERNAL  materials in soil under controlled soil conditions according to the
PROCEDURES UNE-EN ISO 17556:2019 standard.

According to reports:
AST-21-097-6-EN/1

SAMPLE

Customer’s reference
PP_PVM_25072021_559_W
Polypropylene sample from a
polypropylene product, containing
Polymateria Technology at 2% loading

rate (wt%), manufactured by | N N

RESULTS

AIMPLAS code
AST-21-097-06

Description
Yellowish crushed

Reception date
19/01/2022

Page 1/10
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Number: AST-21-097-06

TEST CERTIFICATE Date of tests: 03/02/2022-09/11/2022
Certificate issue: 07/02/2023

Test method

Standard: Determination of the ultimate aerobic biodegradability of plastic
materials in soil under controlled soil conditions according to the
UNE-EN ISO 17556:2019 standard.

Method: The determination of the aerobic biodegradability of the plastic
material samples has been carried out under controlled soil
conditions.

The test method used is based on the method reflected in the UNE-
EN ISO 17556:2019 standard and is based on the measurement of
carbon dioxide generated by gravimetry.

In the present test, the soil used is a standardized soil and the
material to be analyzed is tested in a size of 20x20 mm.

2500 mg (dry solids) of sample are mixed with 300 g (dry solids) in
each 3-liter capacity reactor and intensively maintained under
optimum oxygen conditions, temperature 25 + 2 ° C and humidity
(optimum water content between 40% and 60% of the total water
holding capacity) for a test period of six months, extendable to 2
years under specific circumstances.

Air was supplied into the vessels to ensure aerobic conditions
throughout the test. Furthermore, the test vessels were subjected
to stir twice a week in order that the air distribution was
homogeneous throughout the vessel.

The test vessels were distributed as follows:

- Three reactors for the blank (compost).

- Three reactors for reference material (cellulose).
- Three reactors for each test material.

During the aerobic biodegradation of the material, the amount of
carbon dioxide generated in each of the reactor is continuously
recorded and analyzed by an IR detector and the flow rate is
determined by an on-line flowmeter. The percentage of
biodegradation is calculated as the ratio of the carbon dioxide
generated from the test material to the theoretical maximum amount
of carbon dioxide in the test material (ThCO.).

The amount of carbon dioxide generated is absorbed in a column
and measured at intervals of time by weighing the grams of CO,
retained using a precision electronic scale. The percentage of
biodegradation is calculated by the relationship between the carbon
dioxide generated from the test material and the maximum
theoretical amount of carbon dioxide (ThCO.) that can be produced
from the test material.

Standard: Determination of Total Nitrogen (Nt)°

Method: - Compost matrix: Internal procedure PI-LTL-6.038.

- Plastic matrix: Internal procedures B-N211 and B-N214 according
to ASTM D5291
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Number: AST-21-097-06

TEST CERTIFICATE Date of tests: 03/02/2022-09/11/2022
Certificate issue: 07/02/2023

Test method D for matrices: Biomass (wood, pruning residues,
sludge, manure, residues from the agricultural, wood and paper
industries), solid biofuels and for Petroleum Products

Standard: Determination of Total Organic Carbon (COT)?
Method: - Compost matrix: Internal procedure PI-LTL-6.081 (Oxid.
Dichromate)

- Plastic matrix: Internal procedures B-N211 and B-N214
according to ASTM D5291

Test method D for matrices: Biomass (wood, pruning residues,
sludge, manure, residues from the agricultural, wood and paper
industries), solid biofuels and for Petroleum Products

© Subcontracted test covered by ENAC accreditation N° 121/LE1782 in compost matrix.
¢ Subcontracted test covered by accreditation RvA N° 135 in plastic matrix.

Results

Start date: 03/02/2022
Finish date: 09/11/2022

1) IDENTIFICATION AND CHARACTERIZATION OF PARAMETERS

¢ Normalised soil composition

Table 1
Normalised soil Theoretical amount (g dry mass/reactor)
Amount of normalized soil/ reactor 200,000
Quartz sand 140,000
Clay 20,000
Natural soil 32,000
Compost 8,000
KH:PO4 0,040
MgSOs 0,020
NaNOs 0,024
Urea 0,012
NH.4CI 0,024
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Number: AST-21-097-06

TEST CERTIFICATE Date of tests: 03/02/2022-09/11/2022
Certificate issue: 07/02/2023

2) TEST QUANTITIES

QUANTITY OF CARBON DIOXIDE AND CALCULATION OF THE PERCENT OF BIODEGRADABILITY

The following tables and figures show the evolution of CO; production and degree of biodegradation of
the vessels containing the blank, the reference material and the test sample, respectively.

W R1-Blank Replicate 1~ # R2-Blank Replicate 2 4 R3-Blank Replicate 3

€O, production (g)
: g
=

0 50 100 150 200 250
Time (days)

Figure 1. Evolution of CO: production (for each replica) of the blank

W Average Blank

€O, production (g)
¢ IS
°

3,0

2,0

1,0

0,0 T T 4 T T
0 50 100 150 200 250

Time (days)

Figure 2. Evolution of CO: production (average value) of the blank
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¢ Reference (cellulose) results

The graphical evolution of CO, production and the percentage of biodegradation (for each replica) and the
average percentage of biodegradation of the reference material are shown below:

B R4-Cellulose Replicate 1 # R5-Cellulose Replicate 2 4 R6-Cellulose Replicate 3

14,0
12,0
10,0
=
§ 80
k1
s
°
2
a 6,0
o
o
L=
4,0
2,0 ;‘
0,0
0 50 100 150 200 250
Time (days)
Figure 3. Evolution of CO: production (for each replica) of the reference material (cellulose)
® Average Cellulose
14,0
12,0
10,0
]
c
S 80
T
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2
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¢ /
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0,0 - - - -
0 50 100 150 200 250
Time (days)

Figure 4. Evolution of CO: production (average value) of the reference material (cellulose)
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# R4-Cellulose Replicate 1
180

160

4 R5-Cellulose Replicate 2

® R6-Cellulose Replicate 3

140
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60 +—
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Figure 5. Evolution of the percentage of biodegradation (for each replica) of the reference material (cellulose)
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Figure 6. Evolution of the percentage of biodegradation (average value) of the reference material (cellulose)
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Results sample AST-21-097-06

The graphical evolution of CO. production and the percentage of biodegradation (for each replica) and the
average percentage of biodegradation of the reference material are shown below:

W R13-AST 21-097-06 Replicate 1

16,0

14,0

# R14-AST 21-097-06 Replicate 2 4 R15-AST 21-097-06 Replicate 3

12,0

-
=
=)

€O, production (g)
g
o

40

i

2,0

rd

0,0
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Time (days)

Figure 7. Evolution of CO: production (for each replica) of sample AST-21-097-06

® Average AST 21-097-06
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Figure 8. Evolution of CO: production (average value) of sample AST-21-097-06
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# R13-AST 21-097-06 Replicate 1 4 R14-AST 21-097-06 Replicate 2 W R15-AST 21-097-06 Replicate 3
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Figure 9. Evolution of the percentage of biodegradation (for each replica) of sample AST-21-097-06
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Figure 10. Evolution of the percentage of biodegradation (average value) of sample AST-21-097-06
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3) MAINTENANCE OPERATIONS CARRIED OUT DURING THE TEST AND AT THE END OF THE
TEST

e Temperature control during the test
e Humidity control and other maintenance operations during the test

Water is added to each reactor during the stirring process to maintain the total weight of the reactors, and
thus, to maintain the optimum humidity in the mixture.

e pH control

4) VALIDITY OF THE TEST

In accordance with the UNE-EN ISO 17556:2019 standard, the test is considered valid if the following criteria
are met:

(a) The degree of biodegradation of the reference material is greater than 60% in the plateau phase or at
the end of the test.

(b) The DBO or carbon dioxide in three blanks are at 20% in the plateau phase or at the end of the test.
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*CONCLUSIONS

Determination of the ultimate aerobic biodegradability of plastic materials in soil under controlled
soil conditions according to the UNE-EN ISO 17556:2019 standard.

The percentage of biodegradation average value of the samples after 278 days of testing, is shown in the
following table:

Sample Dim (%) 278 days
AST-21-097-06 99,40
Standard requirement >90%

To demonstrate that a product is biodegradable under controlled soil conditions according to this standard,
90% biodegradation has to achieved within a minimum of 6 months and a maximum of 24 months.

Electronic signature of the authorized signatories:
INEUS|SORIANO|MARCO
‘Material Characterization & Testing Group Leader
1‘2023‘02‘08 12:04:02 +01'00"

Valencia Parc Tecnolégic Tel.: +34 96 136 60 40
Calle Gustave Eiffel, 4 Fax: +34 96 136 60 41
Apartado de correos 51 http://www.aimplas.es
46980 PATERNA Valencia - Espafia email: info@aimplas.es
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