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100 Natural Fibres: 32 M tons
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Needs In fibres
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Instead of man maddibres

Instead of classical natural fibres
X 1'SYLI Aa | 3I22R Ol YRARLE

A Bio sourced fibre

A Cultivation with a small quantity of water
A Growth with a small quantity of fertilizer
A Growth without pesticide

A Weak environmental impact

‘ PROBLEM : Fibre extraction
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ACotton : Plant seed fibre
AFlax, hemp : Bast Fibres
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ACotton : Plant seed fibre
AFlax, hemp : Bast Fibres Fibre bundles

‘Fibres.

Stem cross section
Cotton BastFibres
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% Hemp - Flax 0 Cotton Positioning
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A Cotton morphology

Flat twisted ribbon-like with a wide inner hollow (lumen)

Chemical composition %
Cellulose Lignin Pentosan Wax Silica
85 -90 0.7-1.6 1-3 06-1 -
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% Hemp - Flax 0 Cotton Positioning

A Bast fibres morphology

Flat twisted ribbon-like with a wide inner hollow (lumen)

Chemical composition %

Cellulose Lignin Pentosan Ash Silica
Flax 43- 47 21 - 23 24 - 26 5
Hemp 57 -77 9-137 14 - 17 0,8
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AFibre fineness and length

Cotton fibre : 1.27 1.4 dtex

A eq @10 um
L=25T 50 mm

Flax , Hemp : >>> 10 um
L = afew dozen cm
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ASpinnability limit

Short staple fibres : 801 100 fibres in yarn
Cross section

Long staple fibres : 4071 60 fibres in yarn
Cross section

Ref : Breny, Martindale, Huberty, Monfort
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Extraction methodsé
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Retting on ground Good separation Depends on

weather
Cryoretting Good separation Strongly depends ol
the weather
Enzymatic Ecological Low efficiency
treatment costly
Enzymatic Ecological Short fibres
treatment (paper) Weakfibres
Chemical treatment Fast, efficient and Fibredegradation
cheap Water pollution
Steam explosion Fast and good Scaleup?
separation
Ultrasonic Fast, efficientand Laboratory scale
ecological

‘ 2 new methods T
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Extraction methodsé

‘ 2 new methods

A Tech 1 : Specific washing super critical C02
based

A Tech 2: Specific biological treatment
methanizationbased

17



Experimental protocol
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Separation
techniques
[ |

Tech 1 Tech 2

Specific Biological

washing treatment

[ | [ [ [ |
URH S.W URH W URH W RH RH RH RH
' Saa.Cl Saa.C2 35/C- 7d 25/C-14d 35/C-21d  45/C-21d

l

Un Retted Hemp
Standard washing

Raw hemp
Washing with Surface active agent [C1] and [C2]

Ll

Pre retted hemp
Biological treatment
Temperature °C
Duration : days

18



Experimental protocol
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Separation
techniques
[ [
Tech 1 Tech 2
Specific Biological
washing treatment
[ | [ [ [ |
URH S.W URH W URH W RH RH RH RH
' Saa.Cl Saa.C2 35AC- 7d 25AC-14d 35AC-21d 45/iC-21d
SEM
Analysis techniques > Tensile test machine
FT-IR
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SEM results Tech 16

Raw hemp before washing Raw hemp standard washing

Raw hemp washindgsaa[C1] e Raw hemp washingsaa[C2]

%essai
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