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Problem:

Today’s PET/polyester lifecycle ishot a closed loop

PET = 82m tons

Polyester fibers Polyester film Pet resin
54 tons 4m tons 24 tons
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14m tons 6m tons 4m tons
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Source: ICIS 2017 data and Petcore
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~180m tons 18bn € of social costs
from virgin PET production (100 €/ton of CO,)

Mechanical recycling is suitable for
treating only a small percentage of items
(~ 15-20% of total production)

All the remaining items are incinerated,
landfilled or dispersed into the
environment after use

More than 70% of recycled PET produced
(about 10m tons per year) is down-cycled
or cascaded for the production of fibre,
which in their turn could not be recycled
anymore
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Solution:
gr3n up-cycling technology!

PET = 86m tons

* gr3n enables the chemical recycling of
plastics

Polyester fibers Polyester film Pet resin * Vlrtua”y a" treatable PET as fEEdStOCk:
54 tons 4m tons 24 tons ODR paCkaglng, p0|yeSter, Coupled
plastics, film, ...

- -  Virgin grade monomers obtained, thus
= new virgin grade plastic could be
Mixed colors Light blue Light blue .
14m tons ém fons 4m tons produced endlessly out of waste without
— recurring to depletable fossil fuels
ﬁ& v v v Vv - * PET equivalent monomers price
recyeling competitive with oil-based
m aren
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How much textile can we recycle? -
What Is There to Be Recycled?

POST-CONSUMER MATERIAL
INDUSTRIAL WASTE MATERIAL

7%
— et ‘f-“s"
% DIVE RTED ,_,,,.......%5?:-
DIRECT TO - WIPERS M 2020 ELECTION OPEN SOURCED CORONAVIRUS RECODE THE GOODS FUTURE PERFECT MORE ~ L 4
LANDFILL/ '/
INCINERATION T 3;5 %
- "\Q\ n’tl/s;abby - - - y
~ Why fashion brands destroy billions’ worth of
COQ ., - -

POTENTIALLY T their own merchandise every year

DIVERTED FROM

LANDFILL/INCINERATION An expert explains why Burberry, H&M, Nike, and Urban Outfitters destroy

unsold merch — and what it says about consumer culture.

By Chavie Lieber | @ChavieLieber | Chavie Lieber@Vox.com | Sep 17, 2018, 8:00am EDT

by 2025 all European municipalities will have to organize

|
35% 45% 20%

READILY RECYCLABLE POTENTIALLY RECYCLABLE NOT LIKELY RECYCLAMLE separate collection for textile waste
We can recycle the 47/0 of the post-consuming textile material
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https://www.acceleratingcircularity.org/
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“basic concepts:
How PET/polyester is produced?

K -

PET monomers

Terephthalic Acid (PTA) Ethylene Glycol (MEG)

OH &+

polymerization

HO/\/OH >

Po

Other co-monomers examples

isophthalic Acid

(IPA)

H%&(OH

O

O

Cyclohexanedimethanol

(CHDM)

OH

5-Sulfoisophthalic acid sodium salt

Na
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diethylene glycol
(DEG)
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PET polymer chain
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Chemical Recycling process

m gggﬁ[«} Watch the video from euronews.

ttps://www.eurone -recycling-loo
PET-based waste
MEG Purification
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PTA Purification

\ Electrolysis /
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https://www.euronews.com/2018/12/28/solving-the-planet-s-plastic-problem-by-closing-the-recycling-loop
https://youtu.be/_ZbFMI87p04
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Circularity through-electrolysis

Electrolysis is the enabling technology to make the process
circular and profitable

Y =
NaOH and HCl are NaCl (process waste)

provided by chloro-alkali NaOH and HC] NaCl instead of being a cost
system instead of being becomes a resource

bought on the market \} e /‘
c a 5
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Depolymerization andf
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nTests

Mix Colored Bottles

Mix Colored Bottles

White Opaque Bottles

Yellow Opaque Bottles

Plastic Trays \

Textile Superficial
Treatment byproduct

B

Polycotton
(60 40 wt%)
e

Post-consuming Clothes

Mix Fabrics For \
Collection Technical Outerwear

Y

)

PET-based foam

We collect starting material from Packaging and
Textile companies in order to have
high variability in PET contaminants

Purpose of tests :
Prove robustness of gr3n chemical recycling
process
especially for purification steps of the -monomers
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epolymerization and*r=mohomers-purification-Tests
| Sampletlist = T e \
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Textile Superficial PET-PU Blends Polycotton Post-consuming Clothes Mix Fabrics For Technm
Treatment byproduct (70 :30 wt%) (60 : 40 wt%) Collection Outerwear
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| gr3 f‘i I'c')"tpjé”ﬁt tests.

(10 Kg scale)” | - ‘
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r-MEG analysis results

Typical Values
Gr3n r-MEG
les

Typical Values

PARAMETERS STANDARD METHOD For MEG From Oil

Acid Number [mg KOH/g] WN-B010-1046D <0.03 <0.01
Chlorides [mg/kg] WN-B010-1011D <2 0.76
WN-B010-1017D <20 6.2
WN-B010-1065D <0.2 0.1
ASTM E-2193 270 46*
ASTM E-2193 290 91
ASTM E-2193 295 95
WN-B010-1020D <0.05 <0.05
WN-B010-1089D <10 <10
WN-B010-1052D <5 <5
APHA Color after 4 h boiling WN-B010-1052D <20 <20

* guality parameter is out of the specification range, non-critical for PET production
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gr3n pilot plant tests’
(10 Kg'scale)" e
r-TA analysis results

& i) &
STANDARD TYPICAL VALUES Gr3nr-PTA
PARAMETERS METHOD FOR PTA FROM OIL samples #
L=0

AL TS ARl VAN WN-B010-1027D 674(+ 3) 675(% 3)

Colour L (hunterlab) WN-B010-1144D >97 >97
WN-B010-1144D <10 1.5 (+ 0.6)

WN-B010-1028D <0.2 0.09 (+0.04)
WN-B010-1148D <150 27(+ 17) Hunter Lab Color Space
ICP-OES <2 <0.65
ICP-OES <1 <0.35 0 0 H
N Crimg/Kgl | ICP-OES <1 <0.9 "-‘:'-\.__"'-E.r""
p ICP-OES <1 <0.42
ICP-OES <1 <0.97
ICP-OES <1 <0.92
ICP-OES <1 <1.06

CH
& - P-Toluic Acid
-}r“" EU GREEN WEEK 2021 PARTNER EVENT
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Polycotton Sample: Cotto

FT-IR polycotton spectrum
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weashed and drie
Recovery Initial .Sample
weight
cotton
[e]
1 1.0045
2 1.0002
QOutn
- Average
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nreacted material sample 8
F|r.1al Cellulose Cellulose Residual
Residue .
T Weight content content
% %
2] [g] [%] [%]
0.00330 0.99715 99.67 0.33
0.00414 0.99606 99.59 0.41
99.63 0.37

ton‘recovery tr
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4000
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—
3500

SAXCELL

Cellulose content
>99,6%

Suitable for production of r-Rayon
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(10 Kg scale)
r-MEG analysis results

PARAMETERS

+ Acid Number [mg KOH/g]
Chloride [mg/kg]
Sulfates [mg/kg]

Water content [wt %]
UV Trasmittance at 220 nm [%]
UV Trasmittance at 250 nm [%]

TYPICAL VALUES
STANDARD METHOD Nl e 2020-11#16

WN-B010-1046D
WN-B010-1011D
WN-B010-1017D
WN-B010-1065D
ASTM E-2193
ASTM E-2193
ASTM E-2193
WN-B010-1020D
WN-B010-1089D
WN-B010-1052D
WN-B010-1052D

* guality parameter is out of the specification range, non-critical for PET production
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DUCE, REUSE,

<0.03
<2
<20
<0.2
270
290
295
<0.05
<10
<5
<20

FoTE

<0.01
0.76
6.2
0.1
46*
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’ ar3n pilot plant test
(10 Kg scale)
r-TA analysis results

STANDARD TYPICAL VALUES
PARAMETERS METHOD FOR PTA FROM OIL 2020-11416

WN-B010-1027D 674(z 3) 675(z 3)
WN-B010-1144D >97 >97
WN-B010-1144D <10 1.5( 0.6)
WN-B010-1028D <0.2 0.09(+ 0.04)
WN-B010-1148D <150 27(+17)
ICP-OES <2 <0.65
ICP-OES <1 <0.35
ICP-OES <1 <0.9
. ICP-OES <1 <0.42
ICP-OES <1 <0.97
= ICP-OES <1 <0.92
ICP-OES <1 <1.06
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gr3n
details and contact
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*Prize”
Kommission fiir Technologie und Innovation, KTI =
Confederazione Svizzera Overall Winner
Label received 09.04.2014
2018

Thanks for your attention

gr3n sa
CHE-218.379.125
via Probello 19
6963 Lugano
Switzerland

http://gr3n-recycling.com/
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Disclaimer

By receiving this document, and the information herein (hereinafter, the “Deck”) each recipient acknowledges and agrees to the following: the Deck, is strictly confidential and
intended for the exclusive use of the recipients to which it is supplied merely for the purpose of preliminary discussions of the items addressed herein. This Deck was prepared on
the basis of information, data, documents, opinions, assumptions and other informative elements supplied by gr3n and of publicly available information - without any duty to
independently verify any of the information contained herein.

gr3n nor gr3n’s shareholders assume any responsibility for the accuracy, completeness and correctness of the abovementioned data, although it has used all due attention and
care in setting up and reporting information, estimates and projections contained in this presentation. Therefore none of gr3n or gr3n’s shareholders (nor their respective
directors, auditors, officers, employees) assumes any responsibility whatsoever, direct or indirect, and neither gr3n or gr3n’s shareholders make any representation or warranty,
express or implied, with reference to any information contained in the Deck or any other written electronic or oral information and opinions made available to any interested party
or its advisers at any time in connection with the transaction. In particular, but without prejudice to the generality of the foregoing, no representations or warranties are given as to
the achievement or the reasonableness of any future projections, forecasts, prospects, estimates or returns contained in this Deck. Similarly, gr3n and gr3n’s shareholders
disclaim any and all liabilities for any decision about the issues addressed herein. The Deck and all related information, data, assumptions, estimates, projections shall not be used
for other purposes or, without the prior written consent of gr3n and gr3n’s shareholders, distributed, disclosed or supplied to third parties, or reproduced or partly considered. In
furnishing this Deck, neither gr3n nor gr3n’s shareholders undertake any obligation to provide the recipient with access to any additional information, or to refrain from providing
different or further information to other Recipients. The Deck does not constitute or contain investment advice. It is not and shall not be construed as an offer, invitation,
recommendation or solicitation to sell, issue, purchase or subscribe for any securities or other interests in any jurisdiction, or to enter into any transaction. Each recipient of the
Deck should make its own independent assessment of the merits or otherwise of acquiring any such securities or other interests and should take its own professional advice. The
delivery of this Deck shall not be considered as implying any obligation for gr3n, its Shareholders to commence a negotiation process with the recipient, or any of the recipients,
aimed at entering into contracts regulating the proposed transaction. Recipients of the Deck should inform themselves about and observe all applicable legal requirements in their
jurisdictions. In particular, the distribution of the Deck in certain jurisdictions may be restricted or prohibited by law and, accordingly, recipients represent that they are able to
receive the Deck without contravention of any unfulfilled registration requirements or other legal restrictions in the jurisdiction in which they reside or conduct business. Recipients
of the Deck are required to inform themselves of, and comply with, all such restrictions or prohibitions and none of gr3n, its Shareholders accept liability to any person in relation
thereto. The Deck is directed solely at persons who are by virtue of their characteristics either an investment professional, a qualified investor, a professional investor, a
sophisticated investor or a high net worth investor, or an accredited investor or any person who could, by virtue of their characteristics, be deemed to be such a person and/or any
other persons to whom the Deck may otherwise lawfully be distributed (all such persons together being referred to as a “Relevant Person”). By accepting the Deck the recipient
warrants and represents that it is a Relevant Person. If you believe that you are not a Relevant Person then you must immediately return the Deck to gr3n.

Any request for further information or questions regarding gr3n should be addressed to: info@gr3n-recycling.com



