ForMAX - Zooming into hierarchical
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TREESEARCH

Joint initiative on
forest-based

NERELS

KAW and the paper and packaging
industry is funding a beamline at MAX IV
to promote research on new materials
and specialty chemicals from the forest.
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Soundation

TREESEARCH

ForMAX beamline

Funding:

« 100 MSEK investment for
construction cost by KAW

« 80 MSEK operation cost by
industry via Treesearch

Beam time allocation:
e 50% Treesearch access
« 50% general access

Full user operation since
September 2023

nstrumentation & Vacuum Briefing

m/c/instrumentation-measurement A n a Iys IS

Shedding light on forest materials:
synchrotron science holds the key

Sweden’s Treesearch initiative is partnering with large-scale research facilities like the MAX 1V synchrotron
laboratory to realize sustainable products based on materials from the forest. Joe McEntee finds out more

Big science, big opportunities The ForMAX beamline provides academic and industry scientists working within the Treesearch consortium with a dedicated
access pointinto the research environment at Sweden’s MAX IV synchrotron radiation facility (above).
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Multiscale &
multimodal
structural
characterisation

Structure-function relationship

SWAXS
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Multiscale &
multimodal
structural
characterization

+ 8-25keV

- Soft materials

* In situ experiments

SWAXS

« Size, shape, packing, &
preferred orientation of SAXS
nanoscale constituents

« Non-crystalline/crystalline

« Length scales = 1-500 nm

« Time scales > few ms

Full-field microtomography
« 3D microstructure

* Lengthscales=1pm-1mm (3 mm)
« Time scales =100 ms
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J Synchrotron Rad 31, 363 (2024)
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Experiment preparation
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Example #2:

Sustainable,
biobased
packaging

Bjorn et al., unpublished




Example #2:
Sustainable,

biobased
packaging

Tetra Pak Sustainability Report 2022, p.
25(2023)

Committed to our future Spotlight stories

/?Q Our progress in 2022

Food packaging

World's most sustainable
food packaging'

We continue to work towards our ambition to develop the world's
most sustainable food packaging: a carton package made of
renewable or recycled materfals, that are responsibly sourced,
therefore helping protect and restore our planet's climate, resources
and biodiversity; contributing towards carbon-neutral production
and distribution; convenient and safe, therefore helping to enable a
resilient food system; fully recyclable. We are investing €100 million
annually over the next five to ten years in the research and
development of packages that are made with a simplified material
structure to ility and increase

content, while never compromising food safety. As part of this, we
are looking to raise the share of paper and reduce the amount of
fossil-based plastic and aluminium. We are also introducing the use
of certified recycled polymers? in our packaging.

Innovating to increase use of renewable
materials

Since 2015, with the launch of the Tetra Rex”
plant-based package - conventional plastics

Plant-based made from plant-based oll. We have steadily

packages increased the use of plant-based plastics

over fossil-based plastics which contributes

E=N o an even lower carbon footprint of our
packaging’. We continued this developrent
and sold 24% more packages (8.8 billion)*
and 12% more caps (112 billien) made with
plant-based plastic in 2022, compared

2 4% o 2021
In 2022 Tetra Pak maoved to the next level of
Plant-based development - testing  fibre-based barrier
to substitute the aluminium foil layer that is a
caps " first within food carton packages distributed insights into plant-based matetials as a basis
. under ambient conditions. In addition, in for future innovations. This is the very first
5 collaboration with MAX IV, we have industrial research and development
/l\ eembarked on ground-breaking research experiment at ForMAX, a brand new
towards advancing fibre-based sustainable research station dedicated to studying
-I-I ‘y food packaging. The research aims to materials from the forest, located at the
(¢] uncover fresh insights into the nanostructure MAX IV Laboratory in Lund, Sweden.
of fibre materials, with the first application to
S0l In 2022 comipared (0 202 optimise the composition of materials used {7 READ MORE
for paper straws, helping to uncover fresh

TETRA PAK SUSTAINABILITY REPORT FY22

In 2022 Tetra Pak moved to the next level of
development - testing a fibre-based barrier
to substitute the alurminium foil layer that is a
first within food carton packages distributed
under amibient conditions. In addition, in
collaboration with MAK IV, we have
embarked on ground-breaking research
towards advancing fibre-based sustainable
food packaging. The resszarch aims to
uncover fresh insights into the nanostructure
of fibre materials, with the first application to
optimise the composition of materials used
for paper straws, helping to uncover fresh

insights into plant-based materials as a basis
for future innovations. This is the very first
industrial research and development
experiment at Forhakx, a brand new
rescarch station dedicated to studying
rmaterials from the forest, located at the
MAX IV Laboratory in Lund, Sweaden.

.” READ MORE




Questions?
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