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MAIN SCOPES OF THE CALL

« Design of bio-plastics that are recyclable and/or bio-degradable

+ Develop new biotechnologies, based on enzymes or enzyme combinations and
microorganisms, for improved recycling or biodegradation of plastics

» Develop novel standards and certification schemes applicable to packaging materials made
from recyclable and biodegradable bio-plastics

* Include Social Sciences and Humanities (SSH)

« Take a systemic approach and involve cooperation among actors in the supply chain, from
producer to final consumer

EXPECTED IMPACT

« 60% food and drink packaging is upcycled by 2030

« 60% of the plastics used for packaging of foods and drinks produced from renewable sources

« New and upgraded waste recycling facilities to facilitate recycling via biotechnological or
biochemical methods

* Novel standards and certification schemes to be applied together with market pull measures
such as public procurement and tax exemptions
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PARTICIPANT ORGANISATION NAME

Aalborg Universit (Coordinator)
Forschungszentrum Julich GmbH
Austrian Centre of Industrial Biotechnology GmbH
Technical University of Denmark
Lunds Universitet
TECNARO GmbH
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Bio Base Europe Pilot Plant
Leibniz-Institut fuer Naturstoff-Forschung und Infektionsbiologie - Hans Knoell

Asociacion de Investigacion de Materiales Plasticos y Conexas
University College Dublin
Bioplastech Ltd.
Sustainable Innovations Europe SL
Rheinisch-Westfaelische Technische Hochschule Aachen
IS Vestforbraending

Advisory Board
ADVISORY ORGANISATION NAME  COUNTRY  TYPE
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SHORT NAME
AAU
FzJ
ACIB
DTU
LUND
TECNARO
BIO-MI
BBEPP

HKI

AIMPLAS
ucb
BIOPLASTECH
SIE
RWTH
VFB

ACTIVITY

COUNTRY

Denmark
Germany
Austria
Denmark
Sweden
Germany
Croatia
Belgium

Germany

Spain
Ireland
Ireland
Spain
Germany
Denmark

TYPE

RTO
RTO
SME
RTO
RTO
SME
SME
SME

RTO

RTO
RTO
SME
SME
RTO
LE

To support with conversion and the techno economic evaluation
Engineering of the enzymes and microbes for depolymerising plastic
Sharing requirements for end-producer for Food & Drink packaging
Food & Drink packaging industries’ point of view
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UPLIFT consortium

V VESTFORBRENDIN

D) AIMPLAS

15 Partners from 8 different Countries
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PROJECT OVERALL CONCEPT

+ Couple bio-depolymerization with the bio-based building blocks to obtain smarter carbon-neutral eco-plastics
(Integrate the biological upcycling within already existing and more mature recycling processes to reach large volumes)

PROJECT AMBITION

+ Redesign the F&D packaging value-chain by infroducing chemoenzymatic recycling and eco-designed materials, to
back up the transition of the plastic packaging sector in its way to 2030 goals.
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EXPECTED IMPACT

« Contribute in the medium —long ferm (5 to 10 years after the project ) to a higher share of
bio-based and upcyclable packaging in the sector by 2030.

« The UPLIFT biochemical upcycling platform will be able of handling the currently dominant
plastic materials, which are expected to also represent the highest market share by 2030.
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How will UPLIFT reach this goal?
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WP 1: Plastic value chain analysis
(AIMPLAS, DTU, VESTFORBRAENDING, SIE)

WP2: Depolymerization of plastics and purification

WP Organization IO .t o ivaisamsieol sestisciondscdriizasses:. [ R

2.1: Non degradable fossil 2.2: Non degradable bio- 2.3: Degradable bio-
bosed based bosed

«  WPI1: Food&drink packaging value chain
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*  WP2: Depolymerization and purification
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«  WP7: Dissemination and exploitation of results Purchase of bio-based
e e i - building blocks and
«  WP8: Management | mm

WP 6: Scale-up & Manufacturing
{BIO-Me, BBEPP, MK), AMIPLAS, TECNARO, IOPLASTECH)
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WP 7: Dissemination and/or exploitation of project results
(SIE)
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UPLIFT Material Flow
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POLYSACCHARIDES

Thermoplastic starch
Paper composites
+ Cellulose Furandicarboxylicacid
Glucose/fructose i Terephthalic acid
Glycolicacid
4-Hydroxybutyric acid

Caprolactone PBAF
POLYESTERS s Terephthallc acid PEF
+» Adipicacid FELPLA
* PET * Ethylene glycol * PHA-PLA
+ PBAT S A bS] Polyhydroxyalkanoates » PET-4HB
PLA Sy * PHB * PHB-copolymers
g + P(HB-co-HEX) . Cleavable PE/PP
* P(HB-co-HEV)
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Depolymerization Fermentation .
Eco-design
Harlzen 2020

and purification and Upcycling
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UPLIFT pathways: towards a “plastic biorefinery”

St.arting depolymerization  Useful + Fermentationproducts = Carbon-neutral
Plastic blends Monomers eco-polymers
W ~ Adipate
3 — P ; + Furandicarboxylic acid -> PBAF
PBAT 1,4BDO
S
t T——, TPA
- Fermentation process -> PHA
e o TPA B
PET
_ ‘ \-—> EG + Furandicarboxylic acid -> PEF
S
t
r PLA E— Lactide + Caprolactone -> *-‘ PCL-PLA
e -> “’ PHA-PLA copolymers
a _— PE monomers Fermentation process ->  PHA
m (bio)PE
- \—’ PE oligomers Biodegradation towards hydrophilic end groups =2 “C'eavable PE"
mnt:m Mh 1"?9"" .l'ﬁ(h:::’f.ljﬁlm ';h;?'\'\-“fﬂ r;;l‘;‘:"‘;“ﬂ!{:‘ r:“:\'l;?ﬂﬂl'.ll :Y"x

o e & Mmoion e s Grant e o 953073 UPCYCLING BIO-PLASTIC OF FOOD & DRINK PACKAGING



U P I.I FT - sUstainable PLastlcs for the Food and drink packaging indusTry m}

£

Towards a plastic circular economy

PEF
PCL-PLA

PHA-PLA
* PET-4HB
* PHB-copolymers
* (Cleavable PE/PP
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The AAU Team
Dr. Cristiano Varrone

Associate Professor in Fermentation Technology

Section for Sustainable Biotechnology AALBORG UNIVERSITY
E-mail: / Tel: +4599403572

Mr. Ccoesar Szwebs

Project Manager and Special Consultant
Department of Chemistry and Biosciences
E-mail: / Tel: +4599407901

Dr. Jeppe Lund Nielsen
Professor in Environmental Microbiology L - N——
Center for Microbial Communities RRREUERG @ ESN
E-mail: / Tel: +4599408506 '

Dr. Peter Kristensen

Associate Professor in Protein Engineering
Section of Biotechnology

E-mail: / Tel: +4599403631

Dr. Helene Balslev Clausen

Associate Professor in Global Development & Sustainability
Department of Culture and Learning

E-mail: / Tel: +4599402852

Dr. Lei Yang

Assistant Professor in Molecular Biology
Section of Biotechnology

E-mail: / Tel: +4599403631
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