FLUIDSOLIDS®

BIOCOMPOSITES

OVERVIEW CERTIFICATIONS

Introduction

FluidSolids® is an innovative technology developed in Switzerland to produce home-compostable composite mate-
rials. As it uses residuals and waste streams, its environmental impact is minimal. FluidSolids® Biocomposites fea-
ture exceptional mechanical and environmental properties, making them suitable for use in countless industries.

This overview describes the certifications that are available for FluidSolids® with regards to quality, environment
and food safety. For information with regards to mechanical and physical properties please refer to the datasheet,

or get in thouch with us.
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Biodegradation in Home compost

The tested FluidSolids® concentrations ful-

filled the requirements for the proof of ae- . Ay
robic biodegradation according to the norm Aerobic biodegradation test according to DIN EN 13432
DIN EN 13432, in a much shorter timeframe e
than the maximum allowed 12 months. “"“"mmmmﬁwmmmwmmmw
(226°C)a 2 of 12 monthes is
required by iMerational certificats ms:nnmﬂ
mw by tha Cantra of £ v of Apphod

Smnous Zhrich @HAW), Switzerand.

« Original report date: January 20, 2021 athod

. mw_ of " i ] Beeordieg 10 this namned mathod
» Laboratory: Centre of Environmental ecodn TAICT, ow b LT S oo CHISKSL T
Biotechnology, ZHAW ZUrich e o Sttt s e o it conest s

« Issued by: FluidSolids® AG, ZUrich s

The samples 6%, zsnwmrsmmwmmmmw |2NDMDQ€1M.
within 8 degradation time window of 10, 7 and 4 days afier start of the

25% reached 98% degradation aftar 30 days. The sampie 1% reached B9% degradaton aftar 17
days. Sampla 5% reschod a total degradation of T5% after 33 days.

Atter finaiizing the testing, waow no kanger trom

modia
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B ]

ROTIIINIEL

_ 2ol S
T‘!u‘ualad f 1% and 2.5% in it 17
fuliled th in & much shome timoframa than the
mnmnlemnMwmcmwmm
Based on s fraade o FhatSobe: als have
i:::m?:mm m[:.m S— jon and
therafor alss exempt from the described test )
Zirich, 200172021 Emﬁwﬁ' - ll'ﬂokéﬁ%
Ch-mm.fk&hbmlﬂml - "CIZ:OI s
The tested FluidSolids® samples disinteg-
rated within 4 weeks and fulfilled the requi- o FLUIDSOLIDS!
rement of the norm DIN EN 13432 for home Disintegration test according to DIN EN 13432
composting in a much shorter time frame = of in home compast emironment
than the maximum allowed 26 weeks. iyt bt o i o cove o e e P o
(#28°C] & missmum of D% disintegration within & Mmaximum nfﬁmu s anuna
Latoratory
Th caenied out by tha L. v Organec Waste 5 Balgum
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Fignee 1. Tast o F5 - Rat 1 top! and Ref. 3 boriom) at stat and, 7 wenis of g

Conghuion
Tha tusted FS samples Retarencs 1 and 3 dsisegrated within 4 weeks and fulfifed the reguirement

o 1hes ncern DiN EN 13432 for by h time frame than the um
alowend 26 wesks
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Biodegradation in Industrial compost

The tested FluidSolids® samples disinteg-
rated within 4 days and fulfilled the require- . FLUIDSOLIDS
ment of the norm DIN EN 13432 for industrial ekt s

e . Disi fon test according to DIN EN 13432
composting in a much shorter time frame o of disintegration in industrisl compost envi
than allowed. Pl s oo 1 e nom DN EN 13422 he pcct of
disintegration mus%b:fﬂn::ml;l};ﬂm GWM nlﬂm‘mlgnmr:‘; -
Luboratory .
Tha tasts ware carried out by the Labaratary Orgaric Waste System (OWS), Belgum
« Original report date: January 19, 2021 g e Tt
. perception. The sppbed test method is based on 150 16823, which is part of the DIN EN 13432 Norm
« Laboratory: Organic Waste System (OWS], fr th dfein o the dstagaton s
Gent, Belgium bner's n.mwwmm}“ﬁ:ﬂf?umwm,ﬂ?’hﬂi%
! g ) ) o Smal” weth 8 thickness of + 20mm The samsles o shown i Figl below. i
« Issued hy: FluidSolids® AG, ZUrich s s oo ol s T vl 1o S5° vk

Figure 1. Tost iems et to gtk F5 - Ref, 3 PLA ingeo 32510, FS - Ref. 1 and 5 - Ral. 2
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Conclusion
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The tested FluidSolids® materials biodegra-
ded and disintegrated well within 10 weeks. . Cletanresiies

Applmd Aerobic degradation test ancurding to EN 13432

ion of aerobic ina ing plant

Nexrn
« Original report date: January 22, 2021 mmmw:.cm:m:ﬁwmzmm“fﬁ:
« Tests carried out by: Industrial Composting S SRS

Facility in Zurich o
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Issued by: FluidSolids® AG, ZUrich
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sirg 0.8mmj and bured in the composting mass. The deges of dogrdation was measured in
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Disintegration in Biogas plant

The tested FluidSolids® samples disinteg-
rated within 12 days and fulfilled the requi-
rement of the norm DIN EN 13432 for anae-

. FLUIDSOLIDS®
BIOCOHPOSITES

ding to EN 13432

Anmerctic i s
robic thermophilic disintegration in a much itative evaluation of anaarobic digestion in industrial biogs plants.
shorter time frame than allowed. T

dizntegration must be ol filod
I tha casa of anserchic. [=55°C)
0% disintogration within a maximum of 35 days i fequated.

Laboratory
T by

faremantes in Zirich, Switzerand

« Tests carried out by: Industrial Biogas
Fermenter in Zurich

« Original report date: January 20, 2021

« |ssued by: FluidSolids® AG, ZUrich

Mashod

A total of 6 samples was tested, Theae FluidSolds materisls (Reference. 2 and 3 wer tested 1
T of two commarcial FadSobds products sach |“FS-Hanger Small”, “F5-Hanger Larga”), ses Fig.
1 bk Wesl thickraas for both products & = 2.0men.

The ansercbic digestion of the FludSokds 1.2and ¥ good, for
Iboth peoducts “FS-Hanger Small”, "F5-Hanger Larga”™
Afvee 12 dlays of anserotic digestion all g fully s found in

th tasting chambors.
Tha test was stopped after 12 days scconsing 1o The biogas plant-processing schadule.

Conchasion
The testod F5 sampios disintegeatod within 12 days and fhfilled tha requeeimnt of th nomm DIN EN
432 for ar i ion in & shorter Sme frame than the slowsd 35 days:
Banod an tha rosuts that e Pighar wall harve tha pe!

% grsi & e

3‘.,.- e Coutrw,'
Zireh, 200172021

Dr. Feancaacs Tancini
Chemist / RED Department.
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Biodegradation in marine water

The tested FluidSolids® samples biodegra-
ded to a degree of 60% within a timeframe of
60 days and fulfilled the requirements given
by the IS0 16221 framework.

« Original report date: January 20, 2021

« Tests carried out by: Centre of
Environmental Biotechnology, ZHAW ZUrich

« |ssued by: FluidSolids® AG, ZUrich

. FLUIDSOLIDS'
BIODCOMPOSITES

Marine di lation test ding to IS0 16221

aQ of ion in marine

o

The proof af maring of FluidSokds

the nom 150 18221, The IS0Nom framawerk, for tha o degracation in
WD K, CONSUTNS tho degres of of B0% within o

78 10 60 cays.

Laboratory
Tha tsts were carrid out by the Ceetr of Ervirenmantal Siotecheoiogy, University of Appled
Sciences 2anch ZHAWY, Switzodand.

Mathod

medmmmahudmllmmﬂlsﬂlm! mmmmmm
t tha Cooygon

\70¢

The deg! ian bohavior of the Fisk

Ratorance-1. Tha formulation consists of roughly S5%-803% fibars, & bindes matrix and an addts

package. The PladSolds formulstion was bested in referance 16 0 woll Segeadiblo material Sodum

Figur 1; S Bof

Fesults

Tha degradation of the FhidSokds materl Fieforence 1 in 8 manne scvironment started after 2 days
of testing. &)&dﬂnmm s raachad afar o timediama of B0 days. isee Fig.1, black curval. The

@ Fig | describes th o thes well

a8 srongly belwed to ba shocated 1o tha mmw\gmmnm contert

The tested 5 sample bodegraded to a degroe of B0% within & timefrme of 60 days and fulfiled
givan by the (S0-Norm fra X

Fnuioe r'_auxw gl 48 E;:';\E‘h{,
Ziich, 200172021 Dr. Francasca Tancini
. Cranis BAD Dapanmont CEO

Algea test in marine environment

The tested FluidSolids® samples showed no
negative effect on the tested marine algae
growth according to norm IS0 10253.

« Original report date: January 20, 2021

« Tests carried out by: Centre of
Environmental Biotechnology, ZHAW ZUrich

« Issued by: FluidSolids® AG, ZUrich
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. FLUIDSOLIDS'

BIDCOMPOSITES
Algae growth inhibition test according to IS0 10253
Evaluation of toxicity effects of FluidSolids in marine environments,

Horm

A assesamant of the toxicity effects of depraded FludSolds material was carmied oul in terms of an
‘algas inhabitiaon growth test accanding te 150 10253 Fampmmunmu samples wanh moculned
‘with the distom ERCRTRALTY, 2 0‘\’5

A touic aMect
ap\:m\m(urmummunk Ampwnqwod by Covanting an increass in alges colls.

Labortory
The tesss ween carried out by the Centea of Environmansl Blotechnoiogy, University of Agobed
Switzariand.

Sciences Zirch EHAW,
Methed
T mathod ja based - of 150 10253 [ 1hés tast s91up tho aigae number
is logoad in comparisan 16 8 ine walo W

includodh. The alges numbee is aigae number with
T testing i Ha s esisedo o 72 e 1 21 .
The ecotaxicty befavio of the FluidSelids. L The
fomulstion conssts of mﬁ*m‘m.m"WWH"#WM Al
specimans. sxcept for wane trosted ol
daeaity of o Fikior mmwm;:umu

2°C. " 100 well
bin PLA.

Figura 1: Coloring of the specimens after the timedime of 21 deys. From ket o Saht: nagetie
conirel positier control PLA. FletiSolds Bokomposte, Rafarancs, Sodkem acetats.

Results

T algae growth was compared mhou postig control wvmmnmrm-wm
e the 21 days & waes seen that ih
oth the PLA sampls [«34%) and the FlicSokds $mpis (+280%] showed 81 Ferase, mﬂvll
numbers.

Conchusion

Tha tested FS sample showed no negative affect o the 1ested maring aigas growth scoding 1o
norm 150 10253

Arcording 1o the reautts described above FluidSolds is confidera that its matenal has na negitha
utfoct on the growth of sigen cels and that i

schames foe be reached.
Faumen Buvus’ .= %\m
Z2arch, 201080 Dr. Francesca Tancini Baat Karvar
‘Chamigt / RAD Department CEO
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Biobased content

Test item FluidSolids Standard Natur is
100% biobased.

The certification institute TUV AUSTRIA Bel-
gium prescribes a double minimum require-

ment for OK biobased certification.

« Original report date: February 9, 2021
* Report number: RA.CLD-1_Rev00

« Issued by: Organic Waste System (OWS],

Gent, Belgium

FluidSolids® AG Hohlstrasse 408 CH-8048 Zlrich

2 Introduction
21 Total carbon (TC)

The total carby is ol in M_017_ D ion ol Tobal Organic
Carbon = ToMCnmmmwmﬂwmwlmmCammmﬂmwm
ahigh {950°C 1o 1200°C) method. The formed CO; is measuned with
IR detaction, Ths t d CO:z d by IR detection, are given in percent
an wet weight.

2.2 Biobased carbon content (BCC)

The bicbased content ks wmmmnmmzm4mwmmnm
of tha “C/C and GG isotopic ralios using rvlau

by the European norm EN 18840 Bio-bused products - mloﬂf
mmmdwmwmmmmmmmmwmmm
hotmmumonw&nwnpmﬂmmlm bicbased rbmumhui
analysis was performed by BETA Analytic, an ISO 17025 accredited laboratory with head
offica in Miami, Florida, USA,

3 Results

The total carbon content (TC) and the bicbased carbon content (BGC) on TG of the test item
are shown in Table 1. The biobased carbon content on TC of the test item is aiso shown in
Figure 2. An average total carbon content of 46.0% was measured for FlulkdSolids Standard
Matur, while an average bicbased carbon content of 100% on TC was measured.

Table 1. Total carbon confent and biobased carbon confent of the test tem

andard Natur

Totad carbon (TC, %)

46.0°
(45.8146.0/46.2)
; 100°
Bicbased carbon (% on TC) 100/ 1001 1
7 ' of et dalermination:

Average biobased carbon content of
FluidSolids Standard Natur

Figure 2. Average bisbased carbon content of FlwdSolids Standard Natur fon total carbon)

RACLD:!_Revi0

X &5
Feb 06:2021 m F_210_Revert

4 Conclusion

The cartification institute TOW ALUSTRIA Beigium prescribes a double minimum requirement
for OK bicbased cerification:

(1] A specified minimum tetal carbion (TC) content of 30%;
(2) A minimum proportion of bisbased carbon of 20%.
Test item FluigSolids Standard Natur has a total carbon content above 30%, while a bicbased
carbon content of 100% on TC was obtained. Based on the resulls of this test, A can be

conchuded that FluidSolids Standard Natur is, in our opinion, eligible for OK Biobased (TOV
AUSTRIA Belgium) cestification showing four stars: maore than 80% biobased.

Gent, February 9°, 2021

- 4

Flemming Comieje Bruno De Wikde

Study Director Lab Manager

RACLD- o0 L]
b0 2021 m F_240_Revil
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Heavy metal content

In FluidSolids® Standard formulation all tes-
ted substances were below the allowed limit.
The examination was conducted according

to EN 13432:2000-12

« Original report date: December 18, 2020

« Order number: 19240/1

« Issued hy: ISEGA Forschungs- und Untersu
chungs-Gesellschaft mbH, Aschaffenburg

FluidSolids® AG

Hohlstrasse 408

REPORT

Client:

Date of order:
Racoipt of sample matorial:
Origin of samples matasiak:
Purpasa:

Forschungs- und Untersuchungs-
Gesellschaft mbH Aschaffenburg

Pt SO 17 Ay
etz 15, K174 bbby Gy
o U1 M09 e o8 60 090900
bl nbodga e gt

Aschatienury, 18 Dee. 2000

From.: Fusp
fushertzed by: [n Fang

1824001 page 1 of 2 pages
FluidSclids AG

Hohistralle 408

B048 Zrich

SWITZE!

27 November 2020

2 December 2020

Sant by the clent

Analysis of a granules for compostability -
Chemical characterization

Managing Direcor
Compoatatsity Tasbng
({ DAKKS
P e e
R b, Lot ) s b by prer-ry
o
o et e v a0 11T
Ehemical terial

Sample material
The foliowing samgple matoral was ot hand.

saergle | granules

Carrying out of the tests

Exination period: 2 Decemtsr 2020 10 17 Decomier 2020

The sxamination o condicied wooowling by EH I2-2000.12 [Peckaph
ot

Tab. 1

- . TR T
dey content [% O5) (DIN EN 150 6322009017 - ¥
roidue on igron [% DW] DIN 38400-H1:1987-01%) ag L
fuaarne! [mak W (DI 150 10004-4:2009.07%) <80 100
T fergyeg DV (DM FM 1500 1 1ARS 2000.067) 57 150
copper® [y (V4 (DN EN E50 114883 2009-067) <2 0
rickel® gy DVW] (DM EM 150 118852008057} <2 e
cadmium’ fmghg DW] (DI EN 150 17204- 22017017 “02 o8
lead” gy DWW (DN EN 150 118852000-007) <3 5
mascuey” g D] [DIN EN 150 178652012007 <026 0s
enaoerium” iy DW] (DIN EX 190 11805 200809 <2 5=
metybelaram® fmgog W] (DM EN 150 1720422007007 <08 1
smlenium [mghg D0 (DN EN IS0 17284-22017-01% <05 ors
macik? Grghy DAY GO EH IO 80433008 00%) bt L]

“afier cxictative dogesion
Tafler miFTie diation

et rwear than b of quant®oadon

08 ongnal statance

o ey weaight

END OF REPOIT

The acoredéaton marked with *
et D-PL-T4160-01-02). 1SE(RA i 8 DN CERTE-approved lesfing laboratory (Regester no.

ne. D-PLA4TB0-01-01
PLOSE)
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Food safety

The analysis results showed very good com-

pliance of the tested FluidSolids® formulati- . FLUIDSOLIDS
on with dry and powdery foods according to Food migration test of FluidSolids - Dry Foods
PN-EN 1186-1:2005 Materials and articles in S o
contact with foodstuffs - plastics - part 1. i e PRLEN 11 2008 MATERIALS AND ARTICLES I8 CONTALT WITH FODOBTURES -
m&f&:‘mmmruwwmhmmumhauwwmmmwwl
?&Tﬂmx o Ery o J.5. Haminon Poland Sp. Teating Laborstory
« Original report date: January 29, 2021 .:m i
 Laboratory: J.S. Hamilton Poland :,.h,‘::;;;,,,ﬁ’m.wmt‘:,wm:;am;:mm‘tﬁ;m
 Report number: 304698/20/FCMW o e
. |SSL,Ied by: FIUidSOlids@ AG, ZUI’iCh mmmmnmnmewomwtml_!mww.mmmw.lmsur
! Mathod | Simulant | Tost OX*“D:IMI |
| FRCEN 1786.13:2007 | Tenax 10dM0°C y:s

‘Conclusion

FlifSakds i well suitable fo cortact with dry foods a3 1asted by J 5. Hamidton Poland Sp sccording
to the intermational mashod PH-EN 1186-1:2006 MATERIALS AND ARTICLES IN CONTACT WITH
FOOOSTUFFS - PLASTICS - PART 1,

¥ fance of the lested FlsdSolds formulation with dry and
powdery foods. The measurement with Tenax simulant showed 8 eigration nesult wall beicw the
alowed oriteria of 10 midm? for piastic substrates.

-
Zrich, 200172021 Dr. Francosca T Baaz Kamer
Cx0

REACH compliance

FluidSolids® Standard Black formulation is

REACH compliant and does not contain sub- . FLUIDSOLIDS®
stances above 0.1% weight of a Substance

of Very High Concern (SVHC) listed in Annex P . o 28 850 5
XIV as of January 30, 2019. -

« Original report date: February 01, 202l
- Laboratory: Self declaration
« Issued by: FluidSolids® AG, ZUrich

Zirich, 01 022021

DECLARATION OF CONFORMANCE REACH - SVHC

Dear Valued Customes,

FhadSoids AG certifies that the S11eCle with the
Europoan Uinion Regulation (ECY Evalsation, ard
Rastriction of Cherricals {REACH) snd does nat contain substsnces sbove 0.1% waight of &
‘Subatance of Vary High Concarn ESVHC) Bsted in Anee XIV 8 of Jamary 20, 2019,

..... takis stps comply with 1he REACH
hould o have ity I this latter or any REACH
neatend is5u05, please 00 1ol hestate 10 contact FlukiSciids A&D Departmant.

Sancataty,
&) .
2 /u«_.ﬁ{ By Toutu
Boat Karrer Dr. Frarcosca Tancini
CEO Chamist { RAD Department
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CO2 reduction

FluidSolids® Biocomposites show a signi- « Original report date: February 1, 2018
ficantly lower climate warming potential * Issued by: myclimate, Zurich
than the analysed conventional plastics and « External Review: Ernst Basler & Partner

compo1séites.

14

12
Petrol-based plastics and bioplastics FluidSolids Biocomposites
] .
8 £
- z
% 2
b .
o & .
=4 .
- .
‘ :
2 i : - -
0 . -
PA PVC PP PLA PET WPC * FS-A Fs-B

PES Bio - F§-C

m|PCC GWP 100a kg CO2 eq

Total environmental impact

In terms of total environmental impact, Flu- - Original report date: February 1, 2018
idSolids® Biocomposites perform better than - Issued by: myclimate, Zurich
the analyzed comparative plastics and WPC. « External Review: Ernst Basler & Partner
1200
1000

& Petrol-based plastics and bioplastics FluidSclids Biocomposites
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