KRS 42 SHHL2307032255SD_CN Hi: 202342 08 /] 28 H YR 1/19

POLYMATERIAL LTD.
LMPERIAL COLLEGE LONDON I-HUB WHITE CITY CAMPUS,84 WOOD LANE, LONDON W12 0BZ
UNITED KINGDOM

FE itk . BPE
Ploymateria £ 5 ID :JJ1200(+)
PRI . BPE
ey N ix . BPE
oA CORYITE B R A TR A
IR H © 2023407 H05H
W HA © 2023407 H 05 H% 2023408 H 28 H

W E iy ) %
R I B3 B BPE /
BRIEFEEL >1 1.54 e
3518 (Mn) <5000 Da 1560 Da e
Z¥)0 18 (M) <30000 Da 9009 Da e
FHNTE (Mw) #KE % >90% 95.0% e
L T AL A KRR OECD 208 - AU
KA % B A e OECD 211 - AU
oz ] 2 g OECD 222 - HU
35 AR ) B AN X2 >90% 94.28% s

HVE:

1. MRS RFFS OECD 208, 222 Fl 211 A A SF M EOR, MA7E RECETOX 58, 1 WAk J& b
(P A A BRI 5 B SO, % WSO G PAS9017 FHICEEK .

2. MHRSE RS PAS9017 AHCER, kB 1SO 17556 J7 3178 AIMPLAS Z2 R, ML S TE 278 K
WEZHL T 94.28% 1 LW [ fif . IR v WFH 4 “AIMPLAS #i75 AST-21-097-06" .

3. GBIT 22047-2008 £5[7] % F I1SO 17556-2003 {13 rh 3Rl bk} 5 248 75 S8 W0 20 i e i
TR A 30 % P O 1 R R A e B R ) AR T BRI R e A .

HEARPRERCAR MRS (B HIRAR
BERAREE

5 %5

KT
BTN

BRAESAH BEIHR, FREURATRE (BEBHELR ) HA.

¢ B EA &K ) BBIEEAMSGKFE, RiBxL http://www.sgs.com/en/Terms-and-Conditions.aspx #i#], ¥ # XL
# 7@ http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. W4 HXEL TP R FERE, B
BEUEZRAZEROMLER. EARERFATRME, LRENFTURHBSCSERTE AT, AELNFALR.
SGSIXIFE M, FAMBERMERZS X HTRBZ LS LHFEAHRAMMETH LS. KXBLATBEAE, &
SCAEARREAT M, ASCRRSh . AEFT RGN R & A& R RGHAT M, Db s M R R H, HERE R ML E
MAAE. BRIEHAHH SRR & FRG RO R R AR, R RREHI0K.

Attention: To check enticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
m

] or email: CN.Doccheck@ com
District Shanghai, China 200233 t (86) 400 960 9661 f (86-21) 61156899 WWW.sgsgroup.com.cn

" Bulding, No B85, Yshan Rcd,
B - Hiff - HICKEWLHSB9S4SHE  EB4: 200233 t (86)4009609661  f (86-21) 61156899 sgs.china@sgs.com

Member of the SGS Group (SGS SA)




miﬂﬂﬁ% 4i*5: SHHL2307032255SD_CN

HEWT:

H#{. 20234 08 H 28 H

TG, 2/19

T H T KA H S = AR WkbrnE | Mg R
IR BN | AST-21-097-06 | 07/02/2023 AIMPLAS ISO 17556 R

MRS R:

UV MRS BN 75 &

TR Z& A
T . UVA-340

PAS 9017:2020 #i&, Z [ ASTM D4329 /1SO 4892-3.

PEIRZAE: BARIRE (60£2) °C, 1/hEGH, EHIRE (60+£2) °C, 23 /INifAE
EIERE.  (0.80+0.02) W/ (m2enm) @340nm

SN TA) . 336h

RIERHR «

REEGHR LU I, 5 UV Z & MRS A 55, IR,

BEASKAEEIRG, MUV BB R ECGE—AFES (257 5.5™) HBANRFH, FREITESEM . A

FE AR AR T BRI AL S i 1D RISRAE I 1845 B AR 2% .

FER T
1. e H4ast

b E@NIND)

FEL

B

0 ZLhh & BRI IBIE (i
72 AW
168 AW
240 AW
336 2I4h & B IBIE L

Bl B 4 8T (ATR) Bt Thermo Nicolet IS10 FTIR, T RES LT AN 3H7 -

ATR 2 — M 5 LLANEE S5 & 8 P ARFESOR AT DAL A ] 25 BB T A A i 17 JE 7 2 — Al
o ATAETARER S5 S R dh AT . FTIR st R 4F 38BN QIR CREIMHEAT R HE . 4B A4k

.

FEMAPRE BEASREER ] S A =APATRE . FTIR WS En

WHEE: 550 cm™t & 4000 cm™t

[ ]

o  FNHEE:. 4cm?
o FAIREL: 32k

[ ]

Ja G HEMIRE: BRICRFERT 32 Ik

s FTIR Mulrb AR M e, ki, JRHSEROtaa g, HRIERE CLit R T

BRAESAH BEIHR, FREURATRE (BEBHELR ) HA.
¢ B EA &K ) BBIEEAMSGKFE, RiBxL http://www.sgs.com/en/Terms-and-Conditions.aspx #i#], ¥ # XL
# 7@ http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. W4 HXEL TP R FERE, B
BEUEZRAZEROMLER. EARERFATRME, LRENFTURHBSCSERTE AT, AELNFALR.
SGSIXIFE M, FAMBERMERZS X HTRBZ LS LHFEAHRAMMETH LS. KXBLATBEAE, &
SCAEARREAT M, ASCRRSh . AEFT RGN R & A& R RGHAT M, Db s M R R H, HERE R ML E
B, BRIEAH A, ARG FOREROE RZIRE R, S RRE30K.

Attention: To check the authenticity of testing /inspec
]  or email: CN.Doccheck@sgs

gs.com
4" Buiding,No.889, Yshan Road, Xuhui Distict Shanghai, China 200233
FE - i - TR ELHB89S4SH  HB4: 200233

1 (86) 400 960 9661
1 (86) 400 960 9661

f (86-21) 61156899
f (86-21) 61156899

tion report & certificate, please contact us at telephone: (86-755) 8307 1443,

WWW.SgSgroup.com.cn
sgs.china@sgs.com

Member of the SGS Group (SGS SA)



KM 4E 42 SHHL2307032255SD_CN Hi: 2023408 /I 28 H FiRg: 3/19

P 1714 cm ] FE B0 BRIV AR
VL 1470 cm L A I CH, B JJ W4T AR

AT =

TETFHEILIRET, A DL R g X 3k
$e g 1650 cm™! to 1850 cm™?
CH2 I%: 1420 cm™1to 1500 cm™

2. BB E AL

K 10 mL AT 20 mg FE SRRV R4 IR/ 160°C T RR% 4 /NN, BE B FEVA
fifto RERPECE A B SRS, A SRR NRIED WA AR B AR I TRRR AT
R MA

o {X 3% ZHEE PL GPC220

o (il JBRE B

W um: 1, 2, 4-=EHE CERELFD
o« fiE: 1.0 ZTH 0 R

< RmFEF. 160°C (FrFR)

o Rl g IR ZEITCFIERES

BdE R AEA 5 S5 E AL BRI 225 BB A | “Cirrus” 84543047
GPC ARGl —RA Oy TR IR EGYLK = EasiVial PS-H R @b it 417 12
#E, A Mark-Houwink S3ks IE PSR 2 1G sk BRI B 4 5% (fF A Mark Houwink

BITFR) .
Mark Houwink Z:%§ BRI CbruEiD) RN
Alpha 0.65 0.725
K x 105 dL/g 19 19

PSS A VR N 3 R0 8 B A T ) ) AL

BAERABEIHL, FREMRATRE (BEBEELR ) HA.

BB FK ) BBIEIEAMEG MK E, RiBiL http://www.sgs.com/en/Terms-and-Conditions.aspx #i#], M FH# XL
#TT5E 3 hitp://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. WA H X LT Y R FERT, B
BEUEZAZERHMAER. CARENFATRME, LRENFURHSCSERTE AT, AELNFALR.
SGSIAIF i #, HFEMBETMERZS X FREZ S LHREAORAMMETH LS. RKBLATBEAiE, &
AR RS, 23R EARSRIURE A EF SR RRAT OB HERA B REET N, ERETHLPOERE
B, BRAEDAHI, ARG FOREE RO R ZWRRE R, S S RRE30K.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

4" Buikding, No.888, Yishan Road, Xuhui Distict Shanghai, China 200233 t (86) 400 960 9661 f (86-21) 61156899 WWW.sgsgroup.com.cn
HE - L TR EWLRS8IS4SHE  BB4: 200233 t (86)4009609661  f (86-21) 61156899 sgs.china@sgs.com

Member of the SGS Group (SGS SA)




KNS 42 SHHL2307032255SD_CN 9. 20234 08 A 28 H TR 4119

WAL R
1. RERBOIME (CD
FE i UV AL G B3 Fe B1H (CD
i} 1] Oh 72h 168h 240h 336h
FF i 0.05 0.04 0.78 0.97 1.54
bRt 7 72 0.01 0.01 0.02 0.01 0.03
B3 — LD ANIR B
B
g T AR g T AR . N
1850-1650 cm-! 1500-1420 cm-! HILEREC(C)
1 0.18 3.02 0.06
2 0.12 3.01 0.04
WIHERE R, 3 0.13 3.08 0.04
¥E 0.14 3.04 0.05
PR 2 0.03 0.04 0.01
1 0.10 3.21 0.03
2 0.14 3.24 0.04
Uv &t 3 0.16 3.20 0.05
72h BE 0.13 3.22 0.04
i 2 0.03 0.02 0.01
1 2.23 2.81 0.79
2 2.19 2.87 0.76
Uv &t 3 237 2.08 0.80
168h HE 2.26 2.89 0.78
PR 22 0.09 0.09 0.02
1 2.70 2.79 0.97
2 2.40 2.47 0.97
Uv 2 3 2.90 2.95 0.98
240h Bl 2.67 274 0.97
PR 0.25 0.24 0.01
1 4.76 3.02 1.58
2 4.45 2.93 1.52
Uv 2 3 471 3.07 153
336h ¥iE 4.64 3.01 1.54
PRES = 0.17 0.07 0.03

BRAERABEIHK, FREHRATRE ( BEBHLK ) HA.

¢ S IBA KK ) EBIEEAMSG K E, RiBxd http://www.sgs.com/en/Terms-and-Conditions.aspx #i#], ¥ # XL

#TriE i http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. #HHFHXEL TP R FERE, &

BEUERRAZEROMLER. CARENFATRME, LRENFURBSCSERTE AT, AELNFALR.

SGSWAILEF iH, HFEMBERMERZS X HTRBZLHLHREAHRAMNETH LS. KRBLATBEME, &

SARARAATEN, SRS ARSI E WSO AT R, BB MR BTN, BEREHERBRE
J wHiR &Fﬁmfﬁﬁﬁﬁvﬂiﬁﬁﬁﬂﬁ{#ﬂ ﬂtﬁ”’“{;‘?ﬁﬁok

t 'yo(lesnl\q spection report & certificate, please contact us at telephone: (86-755) 8307 1443

lsrict Shanghai, China 200233 t (86)4009609661  f (86-21) 61156899 WWW.Sgsgroup.com.cn
B - bl TR EWLHS89S4SH  BB4: 200233 t (86)4009609661  f (86-21) 61156899 sgs.china@sgs.com
T

Member of the SGS Group (SGS SA)



KRS

%5 : SHHL2307032255SD_CN

H#: 2023 4 08 ] 28 H

TikG. 5/19

2. 5 FEWR

Witk 336h original 336h original 336h e (%) Wit 3360
¥ i 89995 4476 26372 1560 218627 9009 95.0% 341 2.87
Eg 1473 143 4282 277 16919 600 / / /

%’ﬂf Mw: Ei@ﬁ%%, Mn: ﬁi‘/}jﬁ%i, Mz: Zi@ﬁif%%

B — BRIBSE B U H

%A FE i
1 90137
2 88456
Mw, HIUERE T 3 91392
¥ME 89995
bR Ty 7= 1473
1 4552
2 4311
Mw, 3 4564
UV 21k 336h BiE 4476
brifE Ty 7= 143
1 21578
2 29816
Mn, FILEFE 5 3 27721
e 26372
briE T 7% 4282
1 1241
2 1697
Mn, 3 1741
UV #4k 336h BE 1560
brRiE T 7% 277
1 231793
2 199544
Mz, WIUERE 3 224543
A 218627
FrifE Ty 22 16919
1 9521
2 8349
Mz, 3 9156
UV &1k 336h Bk 9009
brifE Ty 22 600

#ik: GPCIB L) PN A AR e 5 A 38 F 7E T

BRAERABEIHK, FREHRATRE ( BEBHLK ) HA.

4 BB &K ) ERIZEEAMEG K E, BT http://www.sgs.com/en/Terms-and-Conditions.aspx ##l, #FH# R
#TriE i http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. #HHFHXEL TP R FERE, &
BEUERRAZEROMLER. CARENFATRME, LRENFURBSCSERTE AT, AELNFALR.
SGSWAILEF iH, HFEMBERMERZS X HTRBZLHLHREAHRAMNETH LS. KRBLATBEME, &
XA BREAT RS, SRS EARGEEAUGIR G WA R RGET OB, HEREMBRERTH, BEEHSWBRE
I BRIEAAHHY AR & FTR 48RO R R R R, SRS RARBI30K .

Attention: To check the ticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.c

or com
4" Buiding,No.889, Yishen Road, Xuhi Distict Shanghai, China 200233
FE - L - TR EWLHB89S48H  HB4: 200233

1 (86) 400 960 9661
1 (86) 400 960 9661

f (86-21) 61156899
f (86-21) 61156899

WWW.SgSgroup.com.cn
sgs.china@sgs.com

T
Member of the SGS Group (SGS SA)




SGS

KMR4E 4. SHHL2307032255SD_CN Hi: 20234 08 /I 28 H Fii: 6/19

GPC4r- AR A

Distribution Plots

0.8 los
0.B5— |-z
08— b= B5
.75 |-&0
0.7 =75
065 =70
06| 65
D55 | &n
E, 0.5 =
=50 T
B 045
E e
0.4
40
0.35—
|35
0.3 | aa
D.25 | s
02— a0
D015+ 15
01— l-10
.05 -5
il o
T T T TTTITIT I T TTTTTIT T T TTTTTT I T T TTTT1T
100 1000 10000 100000 1ed
MO

BRERA BEBIR, FREWEAFTKE  BEBHKK ) HA.

4 BB &K ) ERIZEEAMEG K E, BT http://www.sgs.com/en/Terms-and-Conditions.aspx ##l, #FH# R
#TriE i http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx M. #HHFHXEL TP R FERE, &
BEURAZEHROHXER. EARENFAIBOE, LBEABTNRUSCSERTE M BTAT, AELAHAEALER.
SGSWAILEF iH, HFEMBERMERZS X HTRBZLHLHREAHRAMNETH LS. KRBLATBEME, &
SCHEARRHRAT M, 2B EARGRIUTRE A E R RRT OB HIERA B REET N, EREH LR
AL, BRAEDA A, AT RIRE R RO KRR R, B R UREB0OR .

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

4" Buiding, No.889, Yishan Road, Xuhui Distit Shanghai, China 200233 t (86)4009609661  f (86-21) 61156899 WWW.Sgsgroup.com.cn
PE - - TR ELEBIS4SH  HB4: 200233 t (86)4009609661  f (86-21) 61156899 sgs.china@sgs.com

o Rt s
9}1’ Inspection & Testing Services
‘?;\

H

.

I
Member of the SGS Group (SGS SA)



WRAES: £ B

KNS 42 SHHL2307032255SD_CN 9. 20234 08 A 28 H

TG, 7/19

HRENI)

Wk 72h J5 CRESL D

Mt 336h 5 CREdh D)

BESHEBEBR, FREUFAFRE ( REBHFK ) HA.

4 BB &K ) ERIZEEAMEG K E, BT http://www.sgs.com/en/Terms-and-Conditions.aspx ##l, #FH# R
#FTT3E3E hitp://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx ML, ¥4 5 X H i b R FAEWE, W
BURTEEROMAEK. EOREDBAIBOE, LREABTNKUSCSRRTEAHRT, AELHFALR.
SGSWAILEF iH, HFEMBERMERZS X HTRBZLHLHREAHRAMNETH LS. KRBLATBEME, &
SR RHAT M, ASCRRSE . ARG IR G WA R GHAT OB, O s MR RAT R, RN S

)
L. BB

%lﬂsmm”ﬁm‘!&mmf AL, BRAEDA A, AT RIRE R RO KRR R, B R UREB0OR .

R ion: To check the icity of testing /i ion report & certificate, please contact us at telephone: (86-755) 8307 1443,
EFINSBARE (L8.@SAR  or email: CN.Doccheck@sgs.com
gy iyt 4" Buiding,No 839, Yishen Road, Xuhu Distict Shanghei, China 200233 t (86)4009609661 1 (86-21)61156899 WWW.SgSgroup.com.cn

E - - HCREWLH89S4SHE  BB4: 200233 t (86)4009609661  f (86-21) 61156899 sgs.china@sgs.com
T
Member of the SGS Group (SGS SA)



KMR4E 4. SHHL2307032255SD_CN Hi: 20234 08 /I 28 H Fii: 8/19

Besswrch Cantre
far Taxzie Compeundi
nthe Envinsnevent 1

©

Ecotoxicity Statement
This statement confirms that plastic products blofransformed by Polymatera’s additive

technologies, specilied hersunder, have met all ecoloxicity oiteria set out by
BS PAS 90172020 for;

+ Freshwater aqualic and;

= Soil invertebrates and;

+ Plant eco-toxicity
And can thus be considered sale for contact In these environmenis,
The testing and reporting were conducted at RECETOX, a third-party laboratory 15017025:
2005 accredited for chemical frace analysis and condwcling the research, development and

utilization of environmeantal eco-toxicity testing.

Persons responsible for the ecotoxicological testing and reporting — Mgr. Jana
Vaditkovd, Ph.0. & Mgr. Marek Sudoma, Ph.D.

Study dates: 22" December 2020 - 20" Fabruary 2021

Place of study - Research Centre for Toxic Compound In the Envirenment (RECETOX],
Faculty of Science, Masaryk University, Brno, Czech Republic.

Biotransformed products in study:

Sarmple I Description of the material tested PAS 01T Annex B category
Product & Plastic bottle {FP) containing Masterbatch formulation | Polypropylens |+ BA)
! Mo, 1 of Cyche+ |
Plastic film [PE} containing Masterbatch formulation Polyethylens [+ BA}
Product 9
Mo, 1 of Cycle+

Biotransformed products met criteria for:
e Chronle toxicity:

QeCD 208 QECD 211 QeCD 222

Temestrial planms Daphnia sp. Earthwworm

QECD 208; Terrestrial plant test {Sinapis aiba and Hordeun viigare): Terrestrial Plamt Test:
Seedling, Emergence and Seedling Growth Test

QOECD 211: Daphnia magna Reproduction Test (freshwater aguatic eco-Toxicity test).

QECD 222: Eartnworm reproduction 1es! (Eizenia fetiga),

“‘{‘?,lf‘SPﬂM"!‘TES\‘HQSENiusg WU, BRIEAGHED, AWRREFRLE RS RZIRER, R/ RRAIOK.
79 ¥k : 5

Attention: To check the of testing report & certificate, please contact us at telephone: (86-755) 8307 1443,
/A7  or email: CN.Doccheck@sgs.com
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Conclusion: The trial conclieded that the bdotransformed plastic products (PP and PE)
containing Polymatera's technologhes (Cyele+) have met the criterla for all ecoloxicity lesls
required to reach BS PAS 2017 speclication and can thus be considered safe for contact in
s0il, plarnd and water amironments.

Professor Ludék Bliha
Deputy Director of RECETOX

In Brno, CZ, on date 30™ April, 2021
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INSTITUTO TECNOLOGICO

ey,
SN\,
S

No—

R

ENAC

1

o o\

% /\/\}‘ 150 1705
“, b SO 17025
KOS N6/ LETBE

* The marked activities are not
covered by the ENAC accreditation.

Number: AST-21-097-05
Date of tests: 22/12/2021-09/11/2022
Certificate issue: 07/02/2023

COMPANY

POLYMATERIA LTD

Imperial College i-Hub White City Campus
80 Wood Lane

W120BZ LONDON

UNITED KINGDOM

PETITIONER

Florence Huynh

PRODUCT NAME

PE_EPA_09072020_297_W

- Description: Polyethylene sample from a polyethylene product, containing
Polymateria Technology at 2% loading rate (wt%) and white masterbatch at
6,5%, manufactured by)|
- Code: AST-21-097-05

TESTS PERFORMED ACCORDING
TO STANDARDS OR INTERNAL
PROCEDURES

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

RESULTS

According to reports:
AST-21-097-5-EN/1

SAMPLE

Customer’s reference
PE_EPA_09072020_297_W

Polyethylene sample from a
polyethylene product, containing
Polymateria Technology at 2% loading
rate (wt%) and white masterbatch at

6,5%, manufactured by ] R

AIMPLAS code
AST-21-097-05

Description
White powder

Reception date

08/09/2021

HJH: 2023408 H 28 H URTY

Page 1/10

#F T3 http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx R ¥#t. 455Kk i R FAERE, B
HEURAEEROBXER. EARENFAIHAE, LBRENFURBSCSERTEARAT, AEUNFAELER.
SGSIAHE A ¥, HERMERMERZLEHREXHLHFERORAMBEATHLS . REBEATHEARE, £
SHEARHAT B, RS, EFRGEAUHRE W8 R RMAT MR, s MR R AT R, A RO
HWHME. BRIEAGHD, ANRREFTERPRZRER, PR RRRIOK.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us attelephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

4" Buiding, No.889, Yishan Road, Xuhui Distit Shanghai, China 200233
RE - b TREWLRB89S4SH  HB4: 200233

1 (86) 400 960 9661
1 (86) 400 960 9661

f (86-21) 61156899
f (86-21) 61156899

WWW.SgSgroup.com.cn
sgs.china@sgs.com

Member of the SGS Group (SGS SA)

10/19



SGS

KMR4E 4. SHHL2307032255SD_CN F39: 20234208 A 28 1 ifd: 11/19

Number: AST-21-097-05

TEST CERTIFICATE Date of tests: 22/12/2021-09/11/2022
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-21-097-05

TEST CERTIFICATE Date of tests: 22/12/2021-09/11/2022
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.
4 Subcontracted test covered by accreditation RvA N° 135 in plastic matrix.
Results

Start date: 22/12/2021
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
)  Quartzsand 140,000
Clay 20,000

Natural soil 32,000

Compost 8,000

KH,PO4 0,040

MgSO, 0,020

NaNO; 0,024

Urea 0,012

NH.CI 0,024
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Certificate issue: 07/02/2023

2) TEST QUANTITIES
QUANTITY OF CARBON DIOXIDE AND CALCULATION OF THE PERCENT OF BIODEGRADABILITY

The following 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.

®R1-Blank Replicate 1 # R2-Blank Replicate 2 4 R3-Blank Replicate 3

12,0

10,0

6,0

€O, production (g)

4,0

2,0

oA

150 200 250 300

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

™ Average Blank

12,0

.
=)

€O, production (g)
3

>

F
°

0,0 T T T T
0 50 100 150 200 250 300

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:

)
pection & Testing Services §

]
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W R4-Cellulose Replicate 1 # R5-Cellulose Replicate 2 4 R6-Cellulose Replicate 3
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Figure 3. Evolution of CO2 production (for each replica) of the reference material (cellulose)
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ure 4. Evolution of CO; production (average value) of the reference material (cellulose)
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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-21-097-05

The graphical evolution of CO2 production and the percentage of biodegradation (for each replica) and the
average percentage of biodegradation of the reference material are shown below:
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Figure 7. Evolution of COz production (for each replica) of sample AST-21-097-05
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Figure 8. Evolution of CO2 production (average value) of sample AST-21-097-05
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# R16-AST-21-097-05 Replicate 1 A R17-AST-21-097-05 Replicate 2 ® R18-AS1-21-097-05 Replicate 3
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Figure 9. Evolution of the percentage of biodegradation (for each replica) of sample AST-21-097-05
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Figure 10. Evolution of the percentage of biodegradation (average value) of sample AST-21-097-05
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3) MAINTENANCE OPERATIONS CARRIED OUT DURING THE TEST AND AT THE END OF
THE TEST

o Temperature control during the test
¢ 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 sample after 315 days of testing, is shown in the
following table:

Sample Dim (%) 315 days
AST-21-097-05 94,28
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 authonzed slgnatones

‘NEUSlSOFiIANOlMARCO
Material Characterization & Testing Group Leader
‘2023 02.08 12:03:34 +01'00"

Valencia Parc Tecnoldgic 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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