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Carbon Capturing Images by Aman Asif &Valentina Guccini CHEMARTS 2020
Photo Esa Naukkarinen



CHEMARTS at Aalto University since 2011

CHEMARTS is a strategic collaboration in interdisciplinary education and materials research at Aalto University

etween the School of Arts, Design and Architecture (ARTS) and the School of Chemical Engineering (CHEM).
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Overconsumption, limited raw material resources and environmental
problems will change the world of materials in coming years.

What are the potential pathways towards new materials, where might they
come from, and how should they be produced and used to create a more
sustainable material world?

No clear answers exist yet, but plenty of research and experiments are
going on. '

Fibre bow! by Tapani Vuorinen. Photo Eeva Suorlahti



Materials are part of United Nation Sustainable Development Goals
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RENEWABLES
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1 Hunting and fishing

2 Can take both post-harvest and p@gf-consumer waste as an input

SOURCE

Ellen MacArthur Foundation
Circular economy systems diagram (February 2019) MINIMISE SYSTEMATIC
www.ellenmacarthurfoundation.org LEAKAGE AND NEGATIVE EbleNNDx'ﬁCOANRTHUR
Drawing based on Braungart & McDonough, EXTERNALITIES

Cradle to Cradle (C2C) H

https://www.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
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Transforming new and old renewable raw materials

/

New ligno-cellulosic
materials for the
circular economy

Eevd Suor g
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Cellulose is the most abundant organic polymer in the earth - it is in wood, plants, algae.
Cellulose can have very different formats, it is recyclable and can be functionalised — with limitations.
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Industrial scale production processes are long and often complicated

Example: From wood to pulp and nanocellulose

Picture: Eeva Suorlahti

Forest Pulp bales Wood pulp
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Mechanical grinding
/
Chemical

/

Enzymatic

Picture: Tiina Pohler

Treatment Wet CNF
Cellulose nanofibrils

Credits: Heidi Turunen, Aalto University



How wisely are we using our precious raw materials today?

or

Light and durable nanocellulose tubes
by Tiina Hark&salmi. Bicycle by Kim-
Niklas Antin & team. DWoC project
2017, photo Eeva Suorlahti
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Trees & plants:
not only cellulose, also lignin, hemicellulose, bark, long bast fibres, extractives for colours and natural ‘chemicals’...
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The CHEMARTS PROCESSING OF WOOD BIOMASS

OO OO * Tapani Vuorinen & Nina Riutta METHYL cMC
CELLULOSE CELLULOSE
L ACETATE
The processing of wood biomass into the various materials and products CA

WOOd-bOSGd mentioned in this book.

materials "
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Examples of
student projects
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Flexible materials
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Examples of
student projects
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Willow bark project by Eeliin
Sanna-Liisa Jarveld and Jinze Dou
CHEMARTS 2017-18
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a Juuri,

Natural dyes by Aleksandra Hellberg
and Jenny Hyténen CHEMARTS 2019

Photo Eeva Suorlahti



Examples of
student projects

Birch polypore experiments Sonja Dallyn & Linh Tong Algea-based materials Laura Rusanen CHEMARTS Aalfo 2020
Aalto CHEMARTS 2020
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Examples of experimental material projects
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Hard and soft hybrid textiles dyed with dyer's Woad PLA and nanocellulose by
by Anna-Mari Leppisaari & Anna van der Lei 2019 Megan McGlynn CHEMARTS 2019

Prof. Tatiana Budtova’s team at Aalto CHEM (Dissolution)
Prof. Kirsi Niinimd&ki's team at Aalto ARTS (Dyer's Woad)
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Examples of experimental material projects
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Shimmering Wood - Sructural colour from nanocellulose by Noora Yau & Konrad Klockars and Prof. Orlando Rojas’s team at Aalto CHEM
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Examples of commercialized material development

(@) UUSlpuu.f[ HOME ~ THENEWWOODPROJECT  SOLUTIONS CONTACTUS Q8B english v
\

VWOOd-based solutions 1or global challenges

Agriculture Construction & furnishing Cooking Cosmetics & Hygiene F&B packaging Pharmaceutical packaging Textiles Transport packaging




Example of commercialized material development: Sulapac

Bio-based material, Sulapac is a fully biodegrable
and micro plastic free material.

-made of wood chips and natural binders
-compostable and non toxic

-suitable for extrusion and injection moulding
-for cosmetics, personal care, accessories etc.
-commercially available in large amount (TRL?)

ulapac, photo Katri Kapanen

sulapac.com
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Recycling materials (e.g. mechanically, chemically -or with enzymes)

Recycling material and colour with loncell technology
by Eugenia Smirnova & loncell team CHEMARTS 2015
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‘In circular economy materials are not
only reused or recycled; they are merely
stored in products, and used again and

Ogoin "~ Prof. Mark Hughes Aalto CHEM

Adidas Futurecraft shoes



= |ONCECLL

_ ioncellfi
Solvent
Cardboard
—_
Carbon fibers
Textile \
) 1 products omposif
loncell, new sustainable technology to produce e’
high quality textile fibres from wood or cellulosic e ﬁ
waste (cotton, cardboard, paper waste) by

Prof. Sixta's feam, in collaboration with Circular processes enabling circular economy
the University of Helsinki.
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‘It was a bedsheet, became my summer pants, and now the material is to be recycled’

From textile waste to paddings. Recycling experiments by fashion designer
Elina Onkinen, Aalto University CHEMARTS 2020. Photo Esa Kapila.

NEWSROOM  IMAGE GALLERY  PRESS CONTACTS

Fashion from locally sourced industrial RECYCLING SYSTEM LOOOP' HELPS H&M
textiles https.//taukodesign.com TRANSFORM UNWANTED GARMENTS

INTO NEW FASHION FAVOURITES
A :

Aalto University Circular economy . Repairing . Reuse . Mechanical recycling . Chemical recycling

Wo are thrilled to soon offer customers in Sweden the possibiity to
transform unwanted garments into new fashion favourites with the help
from cur new garment-to-garment recycling system ‘Looop, We are
committed to closing the loop on fashion and this machine visualzes to
customers that old taxtiies hold a value and should never go to waste,



Rediscovering traditional materials

Natural Superpowers
for Futuristic Yarns

Harnessing the Molecular Properties of Wool

-

Hemp, flax (linen), nettle and
other fraditional textile fibers
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Research by Julie-Anne Gandier 2020,
Department of Bioproducts and Biosystems,
Aalto University. Photo Valeria Azovskaya

Natural indigo for textile dyeing,
Crops4luxury project 2019
Photo Eeva Suorlahti



Biofabricating materials with biology (with the help of microbe, yeast or fungi)

Complex structures of microbial cellulose grown by
Prof. Orlando Rojas’s team 2018, Aalto University
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'Let’s brew for a pullover!’

Y

Microsilk by Bolf Stella Mc Brewed Protein by Spiber

Threads, U.S Cartney Brewed Protein by Spiber
x Bolt
Threads
Source: ‘Understanding ‘Bio’'material Innovations’ report 2020,
A' https://www.biofabricate.co
|
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'Have you seen this recipe to grow your jacket?’

A bio-design studio has grown the material in their home Textile-like materials from microbial cellulose and other bio-based materials. ~ Experimental mycelium jacket By Aniela Hoitnik https://neffa.nl/portfolio/

kitchen for a protective mask made of xylinum. Photo: Julia Strandman, Aalto University CHEMARTS 2018. Photo Esa Eeva Suorlahti
Elizabeth Bridges and Garrett Benisch, Sum Studio.
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Tmage by Ovcar Vinck

Pavilion grown from mycelium acts as pop-up performance space st
Dutch Design Week

000©00

Ingvill Fossheim, CHEMARTS 2018

The Growing Pavilion is a temporary events space st comstructed
with panels growa from supported oa a timber frase
Designed by set designer and artist Pascal Lebowoyg in colldoration with
. » udio Krown Design, the temporary s made entirely from bio-

based materials
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bioMASON®

building with nature

Technology Uses & Impact About Us Projects News & Updates

Biocement™ g
Masonry, 2017-
ongoing

Installation, Building with Nature, 2019;

Biocement bricks are made by mixing
sand with nutrients and microorganisms.
The bricks harden in a few days at room

an
solution to the intensive firing and carbon
{! d in tradi I brick

produeﬁm.mbwnembmhnn
grown in molds in various shapes, textures,
and colors, and perform like traditional
bricks. bioMASON developed the process

MATERIAL MATERIALS ARTICLES EVENTS BOOKS Search Q SIGN IN '

- ACOUSTIC DESIGN MYCELIUM PANELS

' & r g d
F - %‘_ o 'A“";f"

o Share o Tweet @ Share @ Email

A ' 22 July 2021
) . . x
Architectural firm Arupiand Itafian The Foresta panel system consists of a MATERIALDISTRICT BOOKSTORE

. biodesign company Mogu teamed up to

Aalto University



'Dyeing with microbi, colours by photosynthesis, glowing dresses — what's next ?’

Carbon capturing images (colours by photosynthetis) Transgenic glowing silk dress.
by Eveliina Juuri, Aalto University 2020. Photo by Evelina Juuri by Aman Asif and researcher Valentina Guccini Fantasma by Another Farm et al.
Aalto CHEMARTS 2020 Japan. Cooper-Hewitt museum

2019, New York

A!
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New approaches to materials are needed

The Living Colour products are made using a dyeing
method that employs no hazardous chemicals, less
water and less energy minimizing the negative
effects on the environment. Designs and designers
benefit by tapping into the glocal supply chain

STREAMATERIA ‘ : j d i i '4l . ,’.""/5”' .‘ :‘ helping to shape a better world.
BV Wy

Design to Fade - PUMA x Streamateria biodesign project explores
sustainable ways of producing and dyeing textiles
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Source: streamateria.com



‘The challenges to our planet are so complex that they cannot be solved by one
discipline. Design is a bridge. It translates scientific ideas and discoveries into real-
world applications.’

- Matilda McQuaid, Curator at Cooper-Hewitt Smithsonian Design Museum, NYC

in the exhibition catalogue: ‘Nature: Collaborations in Design’, 2019

A? Aalto University
]

Multilayered nanocellulose sheet /| Maker Tiina Harkdsalmi, DWoC project 2017, photo Eeva Suorlahti



Needed for collaboration:
Curiosity and listening
Willingness to collaborate
and to learn each other’s
'language’

Shared values & responsibility
Co-working, co-learning

Mutual interest and benefit

Funding, agreement of IPR and
crediting

Photos Eeva Suorlahti
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