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Starting from Sardinia

More sheep than people Rustic wool underutilizedTradition of wool textiles



Woolshed
European project addresses the underutilization of Alpine wool
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Thônes et
Marthod

Rustic French wool
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8 TONS 

only 350 kg saved by a wool association

DISCARDED ANNUALY



Standard process

SHEARING WASHING CARDING SPINNING DYEING WEAVING/KNITTING

WATER, ELECTRICITY, FUELS, CHEMICALS
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Rethinking water use in rustic wool processing
FOCUS:



Water role

BIOLOGICAL
MEDIUM

Washing

CHROMATIC
CARRIER

Dyeing

FIBER
ACTIVATOR

Felting

MATERIAL
MEDIUM

Biocomposite
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BIOLOGICAL
MEDIUM

Washing



Suint 
Fermentation
Washing with rainwater and no additional soap
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UNWASHED WOOL +
WARM WATER 

(20-30° C)

NATURAL FERMENTATION
bacteria feed on suint (wool cleaning) 

intense smell (gases)

RINSE & DRY
Process stops in air

+7 days

FERTILIZER

REUSED
MULTIPLE TIMES

+ 3 days

WATER CAN BE SUINT (SWEAT SALTS)
DISSOLVES

pH increase (alkaline)

BIOLOGICAL MEDIUM



200L tank 
with lid

rolling cart

drain tap

aquarium pump

Wool inside bags

aquarium thermostat

Laboratory setup to wash up to 10 kg

BIOLOGICAL MEDIUM



Indicator Fermentation Industrial* Micro-Scouring**

Water Use (L/kg) 10 L/Kg 15 L/kg 50 L/kg

Temperature 20-30°C 60–70°C 50–80°C

Synthetic Chemicals None Yes (alkali + detergents) Soap / detergent

Effluent Outcome Regenerative water (reused) Industrial wastewater Sewage system

Energy level required Low High Medium

Washing systems comparison

*Industrial scouring, as described in textile processing literature (e.g., multi-bowl washing systems).
**Micro-scouring plant from ”Laver la Laine”, Atelier Laine d’Europe.
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BIOLOGICAL MEDIUM

https://atelierlainesdeurope.eu/les-ressources/les-livres/
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CHROMATIC
CARRIER

Dyeing



Dye bath reuse and pigment extraction

Circular ColourProcess simplification
No scouring and separate mordanting

Local resources
Territorial water and plant dyes

Natural Dyeing
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Alternative to chemical colors

CHROMATIC CARRIER



Local dyeing material

credits
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Chamomile 
(Anthemis spp.)

Yellow Slovenia

Madder
(Rubia tinctorum)

Red Italy

Nettle
(Urtica dioica)

Beige Switzerland

Oak galls 
(Quercus spp.)

Beige/Pink Austria

Walnut husks 
(Juglans regia)

Brown France

NAME COLOUR COUNTRY

CHROMATIC CARRIER

https://www.naturesrainbow.co.uk/dye-plant-gallery/
https://www.naturesrainbow.co.uk/dye-plant-gallery/


TAP - No scouring RAIN - No scouring TAP + iron RAIN + iron

TAP - No scouring TAP - Scouring RAIN - No scouring RAIN - Scouring TAP + iron Pigment dyeing

TAP - No scouring TAP - Scouring RAIN - No scouring RAIN - Scouring TAP + iron Pigment dyeing

TAP - No scouring TAP - Scouring RAIN - No scouring RAIN - Scouring TAP + iron

TAP - No scouring RAIN - No scouring TAP + iron RAIN + iron Ink (+iron) on paper

TAP - No scouring TAP - Scouring RAIN - No scouring RAIN - Scouring TAP + iron
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Dyeing tests
CHROMATIC CARRIER

Chamomile (Anthemis spp.)

Madder (Rubia tinctorum)

Madder (Rubia tinctorum)  - Second bath

MORDANT IN DYE BATH

MORDANT IN DYE BATH

MORDANT IN DYE BATH

Tap water (TAP) ph: 8 - Rain water (RAIN) ph: 5. 

Nettle (Urtica dioica)

Oak galls (Quercus spp.)

Walnut husks (Juglans regia)

MORDANT IN DYE BATH

NO MORDANT

NO MORDANT

mixed bath (+ nettle and iron)

Low-concentration iron, tested with a lower-impact method.
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FIBER
ACTIVATOR

Felting



Felting
Water, soap and friction to create a dense fabric.

Needle felting reduces water use Modern technologies reduce manual effort
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FIBER ACTIVATOR



TOOL FeltLOOM Felting gun Rolling pin Sanding machine

TECH
LEVEL High Medium Low Medium

MANUAL
EFFORT Low Medium High Low

Technology interventions

Sample paremeters: observation time (10 mins), wool weight (50 g), size (25x25 cm), layers (4)

FIBER ACTIVATOR



Experimenting pieces

Vest
wet felting

sanding and washing machine
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Bag
wet felting, details with needle felting

rolling pin and felting gun

FIBER ACTIVATOR
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MATERIAL
MEDIUM

Biocomposite



A replicable workshop for community learning

Printable version

Wool biocomposite
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In combination with natural binders as innovative material

MATERIAL MEDIUM

Water as ingredient (locally sourced or dye bath)

https://www.canva.com/design/DAHEYVs-ly4/6q2DmExiafDf9XW3Rlz7Wg/edit?utm_content=DAHEYVs-ly4&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton
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Rain water
Alginate: 98g
Washed wool

Madder dye bath
Alginate: 105 g

Washed wool: 4.8 g

Madder dye bath
Alginate: 119 g

Washed wool: 3 g

Madder dye bath
Alginate: 130 g

Washed wool: 1.5 g

Walnut dye bath
Alginate: 235 g

Wool: 5.4 g

Tap water
Alginate: 100 g
Unw. wool: 10 g

Rain water
Alginate: 211 g

Washed wool: 6 g
Orange filler: 6.20 g

Rain water
Alginate: 81 g

Washed wool: 2.4
Orange filler: 1.5 g

Rain water
Alginate: 85 g

Washed wool: 2 g
Orange filler: 15 g

Tap water
Alginate: 70 g

Washed wool: 5 g

Tap water
Alginate: 70 g

Washed wool: 1 g

Tap water
Alginate: 70 g

Washed wool: 8 g

Tap water
Alginate: 70 g

Washed wool: 10 g

Tap water
Agar: 1 g

Washed wool: 2 g

Tap water 
Paper pulp

Unwashed wool: 1g

Biocomposites Archive *Alginate refers to the full mixture (incl. additives)



Expanding the research and exchanging knowledge
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WHAT’S NEXT

Testing suint fermentation on other sheep breeds and
sharing the process with wool producers.

Exploring potential applications of wool biocomposites  

Joining events to learn and rethink wool collectively

Wool paper
(writing, packaging)

Next: material behavior study

Soil application?

Black Thônes et Marthod

White Thônes et Marthod

Marron des Aravis

Insulation?

Acoustic?

Further exploration of water interaction in natural
dyeing, including fermentation.



 The community around wool
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Their knowledge and guidance helped me shape this project.

Play video

https://www.youtube.com/watch?v=o0t678l60u4


Thank you

Wool & Flow
MARTINA MURONI

Instructors
Capucine Robert

Diane Wakim
Pauline Gamore

Mentors
Anastasia Pistofidou

Carolina Delgado
Adele Orcajada

This project is co-funded by the European Union through the Interreg Alpine Space programme.
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