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Developing
Sustainable Materials

* Printed on resource-saving paper made from algae and
residues from olive processing

+ New and sustainable materials for product design

+ Transfer of knowledge on how new materials are tested
and used

This volume summarizes the results of “The Aesthetics of
Sustainability”, a research project led by ECAL/Ecole canto-
nale d"art de Lausanne. It brought together master’s students
of product design, established materials specialists, manufac-
turers and researchers with the aim of exploring and defining
the aesthetic potential of a new generation of sustainable

materials.

The result of this research-through-design project is a series of
fourteen case studies involving the development of materials
made from textile waste, recycled paper, rubber granulate or
vegetable fibers such as algae, rice husks, hemp, flax and wood.
The resulting new materials can be shaped, pressed, woven

or welded. A selection of these materials will be presented

through experiments and prototypes of products.

The aim is to offer future designers a range of practical tools
and applied knowledge about the methods of analyzing and
processing seminal materials, utilizing their advantageous
qualities and developing functional, yet aesthetically intriguing
objects.

The materials further aim to provide proof that sustainable
materials are a great market opportunity for manufacturers

and consumers alike.
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bout the editor

Thilo Alex Brunner is a Swiss product designer based in

Zurich and co-founder of several design firms. He served

',l\
a ten-year term as lecturer at ECAL/Ecole cantonale
d*art de Lausanne and chaired the master’s degree pro- SRS OB Dmn oame o b

gram Product Design until 2018.

Material Advantages

@ Biodegradable
® Decomposable
@ Soft and silky texture

@ Fast growing and renewable raw materials

eaweed for
skin irritation and baby skin

® Durable

® Wrinkle resistant

@ Blends easily with other fibres

Possible Techi

ues for Experiment

® Dying and printing
@ Coating, laminating

® Cutting, sewing

@ Spinning, weaving

© Quilting, felting

® Moulding, pleating

@ Increase seaweed content

Producer

SeaCell™

Introduction

SeaCell™ is a fibre made from beech tree—or euca-
lyptus—cellulose and organic seaweed produced in
Austria using the Lyocell process: an innovative and
eco-friendly production method that brings solid ma-
terials into a cellulosic fibre. The dried seaweed is
crushed, finely ground and incorporated to the liquid
stage of dissolved cellulose. The solution is spun into
fibres, cured in water and then processed into sta-
ple fibres. This process firmly embeds the seaweed
into the cellulose fibre and resists multiple washing
cycles. Al process liquids and water are recycled
and re-used. Al fibres and leftover waste are fully
biodegradable.

Technical Description

Unlike viscose and modal, Lyocell is created by a sol-
vent spinning technique in which the cellulose under-
goes nosignificant chemical change. The solvent used
on the manufacturing process is amine oxide. Wood
pieces are debarked and chopped into wood chips
which are soaked in chemical digesters that soften

i ulp. The pupis dried in sheets and rolled
into spools. At the lyocell mill, the spools of cellulose
are broken into small squares and loaded into a heat-
ed, pressurised vessel filled with amine oxide. After a
short soaking time, the cellulose dissolves into a clear
solution. At this stage the ground seaweed is mixed
into the solution and then pumped through spinnerets.
Similar to a shower head, the spinneret is pierced with
small holes and when the cellulose is forced through,
long strands of fibre come out. The fibres are then im-
mersed in another solution of amine oxide which sets
the fibre strands. The strands pass to a finishing area,
‘where a lubricant is applied to detangle the strands.
The crimped fibres are combed and separated before
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embedded into cellulose fibres.

they are cut and baled for shipment to a fabric mill
The dilute solution is evaporated and 99% of the amine
oxide used is recoverable in the typical lyocell manu-
facturing process.

Typical Applications

Seaweed is rich in essential substances such as vita-
mins, trace elements, amino acids and minerals. The
natural moisture level of the skin enables an active
exchange of these beneficial substances between
fibre and skin. The high level of antioxidants in sea-
weed protects human skin and activates cell regener-
ation. The material is marketed as a “wellness textile”
that is nourishing for the skin, with a smooth and
silky feel. Lyocell fibres are known to be very soft,
absorbent, strong when wet or dry, and crease-re-
sistant. The fibre is used in active and sportswear,
loungewear, underwear and home textiles. SeaCell
LT™ contains no harmful substances therefore it is
suitable for use in baby products.

@ Extremely water absorbent
@ Hypoallergenic

@ Easytodye

@ Less toxic and wasteful than other synthetic fibres

Material Disadvantages

© Pilling (ittle balls of fibre on surface of fabric)
© High energy consumption
© Low seaweed content (5%)

Opportunities

The high absorption rate of the material gives the ad-
vantage of experimentation with moisture, dyes and
patterns. With excellent moisture management Sea-
Cell™ acts as a protective shell for the body, making
the material promising for cosmetic and wellness ap-
plications. Additionally, making use of its skin caring
and antioxidant properties for medical and therapeutic
purposes extends its applications beyond fashion and
lifestyle clothing.
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PaperFoam® (- X0

Introductio

PaperFoam® s a sustainable, eco-friendly, low-car-

PaperFosm® nfecton-movided packsging

Typical Applications

PaperFoam® originated as a greener alternative to
plastic packaging maerials end ieideal application

veloped in the Netherlands. Using
technology, the product combines industrial starch
extracted from potatoes, cellulose fibres, wate

a premix to create a home compostable mat
replaces traditional packaging products. The material

s
onlonator dactonic cxametion medical supplies
and dry foods. PaperFoam packaging reduces the
weight by up to 40% compared to regular product
packaging. However, reduction in weight does not

Indeed,

When
it comes to disposal it is home compostable or recy-
clable with paper. Nature itself helps break down the
material in a matter of weeks, pollution free and with
o harmful residue.

Technical Description

The biodegradable pul can be shaped no any form
by using the injection moulding technique.

ingredionts-industril starch extracied rom pota-
1005, cellulose fibres, water, and a premix—are blend-
d to form a thick paste which is injected into an al-
uminium mould. After the mixture has been baked
at roughly 204 °C it can be removed from the mould
and be ready for use. PaperFoam® weighs about 180
9/1: this translates into possible weight reductions
of 40% compared to traditional packaging products.
All moulds are customized according to consumer
needs and any colour can be added to the mixture.
With the injection moulding process it is possiole to
accurately emboss logos and neat text on the surface:
to save on labelling costs. By placing paper strips in
the mould before injection, an integrated paper hinge
s obtained. This improved hinge is more durable and
copes well with the high-speed automated process
of egg packing. Extra textures, embossed details,
multiple clamping and friction fitting cavities to hold
various items in place can also be easily achieved.
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hinges, multple clamping and friction fitting cavities
are designed to protect and to firmly hold in place
martphones, wine bottles and other delicate items.
Compared to other moulded paper pulp materials,
PaperFoam® presents a smoother and cleaner finish.
Ao he nimited colour cpfons ove PaperFoam*
m look, opening up the market of high-end
Zoplcations i being fully paper recyclable.

Material Advantages.

Wijecres w2 Teonger s
o, Svany von e

Possible Techniques for Experimen

®
® Compostable

® Biodegradable

® Light weight

@ Enaures tams prmecuon
® C:

@ Prassant aomhtic and ieh

@ Unlimited possibility to be shaped and coloured
® Nonabrasive

Material Disadvantages

© Limited thickness range: 2-3 mm
© Low fire resistance

(Compar o low valus packaging)
© Not food contact certfied

Opportunities

The fine finish of the material gives limitless possi
ities to work with textures and patterns. Dye is also
aninteresting area to further explore to challenge the
aesthetic. Within the injection moulding process, itis
possible to achieve interesting functional results and
improve the structural performances of PaperFoam
Other applications field other than packaging could
also be explored.
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° different thicknesses
® Apply different colours to one surface
© Print on the surface

Experiment with hinges and closing mechanisms

Producer
PaperFoam
Hermesweg 22
3771 ND Barneveld

The Netherlands

Contaet

erfoam.com
info@paperfoam.com

Material Investigation

Solid Textile Board. | then followed mynstinctto acton
the material using comman wrk tolsand rying out

um-quality and high-density engineered material suit-
able for industrial-scale projects. Called Solid Textile
Board and produced in Denmark, this material pro-

ings which could
potentilyreveal now sestheic and fanctono! -
ings. Worthy ofnote i tht grooves o ety and

low 2D boards to be curved. Groove depth, width

of the 95% of

ty
d

Really represents the move to a circular economy
where textiles instead of rotting away or
landfils acquire a new ife. The core of the Solid Textile:
Board is made from end-of-life cotton coming from

d
assemble the boards. Screws, bolts, dowels and nails
can also be used. Chamfered and rounded edges are
easy to achieve and small cuts, scratches or drils on
the surface create interesting surface textures. | exper-

dtextile
and households and ts outer layer is available in four
colour variants: Cotton White, Cotton Blue, Wool Slate
and Wool Natural. Brands, designers and architects

loring and challenging this material as.
a sustainable alternative to wood and composites for

9
lathe. | also tested the laser machine, finding out that
engraving can work very well for certain applications
such as patterns or branding. The CNC machine can

also be used to explore complex shapes and detail.
However, it is important 10 set the CNC blades cor-
rectly to In parallel, handcrafted

Ilthe exper-

collected nto a guideline manual that can be used as
inspiration and as a reference tool for those, such as
‘me, approaching Solid Textile Board for the first time.
Istarted my experimentation going through the manual,
studying the current knowledge on how to work with

uniquo aesthetics. This material has a ot of potential
but also shows some limits: the heat from a laser cut-
ting machine can burn it and the water sed during the
dying process can badly affect its properties and ruin
the aesthetic.




