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STEPS

— Sustainable Plastics and
Transition Pathways

A research programme at Lund University funded by
Mistra (a foundation based on one of the old wage earner
funds):

* Programme period 1: 2016-2020
* Programme period 2: 2021-2024 L M I ST R A
e 2 universities, 2 institutes, Region Skane and 22

industrial partners Stiftelsen for miljostrategisk forskning
* 12 research groups, 10 PhDs

e 95 MSEK from Mistra SEK
* 32 MSEK from participating partners




STEPS — Vision and approach

Vision of a future society where plastics are produced,
used and recycled in a circular economy
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STEPS — Multidisciplinary research programme

TECHNICAL DISCIPLINES A x4 SOCIAL SCIENCES

Biotechnology Environment and Energy Systems / CIRCLE

Chemical engineering Political Science

Polymer technology, CAS UNIVERSITY Human and Economic Geography

Product design

Textiles, Molndal EIE >

Div. Production, Marketing and Policy

UNIVERSITY OF
COPENHAGEN



In collaboration
with public
organisations and
industry along the
whole value chain.
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An independent, initiated and
committed Board of Directors with
extensive and broad relevant
knowledge

Britt-Marie Bertilsson
Chair of STEPS Board

Lars Mortensen
STEPS board member
Expert at EEA

Sgren Hvilsted
STEPS board member
Professor Emeritus at DTU

Maria Gustafsson
STEPS board member
Project Manager at the Swedish Standards Institute (SIS)

Leif Nilsson (TH
STEPS board member d
Rentus AB N1

’(’ STEPS

And a committed management group from both

industry and academia

Rajni Hatti-Kaul
Program Director
Leader WP1
Biotechnology
Lund University

Christian Hulteberg
Leader WP1
Chemical Engineering
Lund University

Nicola Rehnberg
Leader WP1
Bona and CAS, Lund University

Torsten Geissler
Leader WP1
Nordic Sugar

Baozhong Zhang
Leader WP2

CAS

Lund University

Mattias Andersson
Leader WP2
RISE

Reza Sarabandi
Leader WP2
Clariant

Lars J Nilsson
Leader WP3
IMES

Lund University

Teis Hansen

Leader WP3

Department of Food

and Resource Economics (IFRO)
University of Copenhagen

Ellen Lindblad
Leader WP3
Sysav Utveckling AB

Peter Andersson
Leader WP3
General Plastics Scandinavia (GPS)



http://www.biotek.lu.se/
https://www.lth.se/chemeng/
https://www.bona.com/sv/
http://www.kilu.lu.se/cas/
https://www.nordicsugar.se/
http://www.kilu.lu.se/cas/
https://www.ri.se/en
https://www.clariant.com/en/Investors/Clariant-Key-Facts/Our-Businesses/Plastics-and-Coatings
http://miljo.lth.se/english/
https://ifro.ku.dk/english/
https://ifro.ku.dk/english/
https://www.sysav.se/In-English1/
https://www.gpsab.se/wp_eng/
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Three intertwined work packages

WP1 WP2

O Rational choice
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5 missions

MISSION 1 Bio-based plastics for packaging applications

MISSION 2 Bio-based textile fibre

MISSION 3 Bio-based toothpick
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MISSION 4 3D printed foam

T I

MISSION 5 Networking with nature
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Touch down: WP1 - utilize both bioprocess technology and traditional
chemistry processes

* Sugar — useful feedstock in short to mid term hexanediol
HO/\/\/\/
* Cellulose — potential feedstock
e
* Platform for a wide range of building blocks for chemicals, materials and energy T FDCA ¥
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5-HMF is one important biobased platform
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Touch down: WP2 - improving chemical recycling by bio-based spirocyclic acetal
monomers
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Warlin et al. (2019) Green Chemistry 21, 6667

Mankar et al. (2019) ACS Sust Chem Eng 7, 23, 19090
Valsange et al. (2021) Green Chemistry 23, 5706
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Touch down: WP 3 - monitor and report on the ongoing Global Plastic Treaty and
influence EU

3 PATHWAYS TOWARDS SUSTAINABLE PLASTICS



STEPS missions are to driven by the industrial partners

Mission 1: Bio-based plastics for packaging applications: Level of food protection
versus ease to recycle (study finalized)

Mission leader: Tetra Pak
Other STEPS stakeholders involved: GPS, Lund University, Nordic Sugar, Orkla Foods

Mission 2: Bio-based textiles (currently focusing on the up-scaling of PBF fibers in 5 L reactor)
Mission leader: RISE IVF, IKEA.

Other STEPS stakeholders involved: Clariant, GPS, Ludvig Svensson, Lund University

PBFpellets [0

Zengwei collecting PBF

Reactor and PBF




Mission 3: Bio-based toothpick (several lighin based monomers were tested, now focusing on up-
scaled polymerisation of one promising monomer at Sumitomo)

Mission leader: TePe

Other STEPS stakeholders involved: Clariant, Lund University, Nordic Sugar, PolyKemi,

SBHPP (Sumitomo), GPS ®
TePe

Mission 4: 3D Printed Foam (replace polyurethane foam using structures
from biobased materials)

Mission leader: Jonas Ihreborn AB
Other STEPS stakeholders involved: Lund University, Nordic Sugar

PLA PHA PHB+PLA




Mission 5: Networking with Nature (cross-linking polyeruthane coatings in a
one-component solution)

Mission leader: Bona
Other STEPS stakeholders involved: Lund University, Nordic Sugar, Perstorp
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Other activities informs consumers, producers and public
organisations through media, training and other channels

SUMMER SCHOOL ON SUSTAINABLE
PLASTICS

Mon, 7 Aug 2023, 9:30 am — Fri, 18 Aug 2023, 4:00 pm




And educates doctoral and master's students

Image:

To the left -

Post doc. Smita Mankar, MIT
To the right -

Post Doc. Niklas Warlin, Stanford
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And please come to
our final conference!

Conference

STEPS Towards Sustainable
Plastics, 7-9 October 2024

Welcome to STEPS three-day conterence focusing
on sustainable plastics pathways in Lund, Sweden!

This event will feature plenary sessions with national and
mternational speakers from academuia, high-level organisations and
industry, individual presentations, panel debates and a poster
session!

Join us for the full conference, or attend one or two days. There’s
also opportunity to submit an abstract in our two parallel sessions!

Biobased building blocks and polymer design
Plastics Governance; panel with Nordic ministers.

Read more and register! Q?STEPS

www.steps-mistra.se/stepsconference

The conference is organised by the STEPS programme. LR

UNivErsITY

WHEN: 7 — 9 OCTOBER, 2024, LUNCH to LUNCH

WHERE: STADSHALLEN, LUND, SWEDEN EBMISTRA




Academy

CONTRIBUTES
e Biotechnology tools
Biocatalysts and Bioprocesses
e LCA-analysis
e Innovation system analysis
e Know How

Biotechnology, renewable
resources, LCA analysis

NEEDS

e More knowledge about:
The market
Requirements on products and
processes

e Raw materials and equipment
e Real Industrial sites and applications

GOAL

e Get more scientific knowledge and results for
publication

e Educate students
e See practical use of research efforts

Industry

CONTRIBUTES

Know How

The market, Requirements on
products and processes

Raw materials and equipment
Tests of products and process

Facilities and personnel for pilot scale
production test

NEEDS

New molecules

Environmental friendly process and
chemicals

Low production costs

GOAL

To work more environmental friendly
To get ahead of the competitors

Earn more

Learn more



When you have many stakeholders with different
knowledge, needs and expectations:

Acknowledge the learning process which needs to take
place between academia and industry.

Dialogue

Creates mutual trust

Let us know what we may be
able to do.

Gives awareness among the
partners for each others’
conditions and ability to
contribute

Align the expectations and
goals.






LU N d U N IVe IS Ity Biotgch ha}l 200 m‘2 ‘
z * Modified microorganism
Prepllot Pla nt cultivation

* Reaction tanks

. . * Membrane filtration
Expertise and infrastructure for research, « Centrifuges

education and innovation within upscaling

Possibility for more external users and more
collaborations

Process hall 800 m2 ‘G =i, N " - e

* Reaction tanks

* Membrane
filtration

» Evaporator

Food hall 400 m2

* Extrusion

* Wet milling

¢ Decanting, UHT,
freeze dryer

* Test kitchen, bakery

Biotech
Heights



Contact

Programvdirector
Prof. Rajni Hatti-Kaul
rajni.hatti-kaul@biotek.lu.se

Program Co-ordinator
Josefin Ahlqvist
Josefin.ahlgvist@fsi.lu.se

Web-page
mistra-steps.se




Thank you for listening!
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