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Foreword

ÅFibres?

What production ?

Which population ?

What consumption ?
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Foreword

ÅFibres?

7,63 Billions kg/year/capita ?

92 millions tons / year

12



5

100

90

80

70

60

50

40

30

20

10

0

Others

Tons
x106

1965      1970     1975    1980     1985      1990     1995     2000    2005     2010     2015

Wool

Cotton

AcrylicCellulosics

Olefins

Polyester

PA

Foreword

Fibres World Production

Doc. CIRSF



6

100

90

80

70

60

50

40

30

20

10

0

Others

Tons
x106

1965      1970     1975    1980     1985      1990     1995     2000    2005     2010     2015

Wool

Cotton

AcrylicCellulosics

Olefins

Polyester

PA

Foreword

Doc. CIRSF

World Population

3,32Md

7,63Md



7

100

90

80

70

60

50

40

30

20

10

0

Others

Tons
x106

1965      1970     1975    1980     1985      1990     1995     2000    2005     2010     2015

Wool

Cotton

AcrylicCellulosics

Olefins

Polyester

PA

Foreword

Doc. CIRSF

Natural Fibres: 32 M tons
Cotton : 26 M tons

Flax, Hemp
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Needs in fibres

Instead of man made fibres

Instead of classical natural fibres

Χ IŜƳǇ ƛǎ ŀ ƎƻƻŘ ŎŀƴŘƛŘŀǘŜ

Å Bio sourced fibre

Å Cultivation with a small quantity of water

Å Growth with a small quantity of fertilizer

Å Growth without pesticide

Å Weak environmental impact

PROBLEM : Fibre extraction
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Hemp - Flax ðCotton Positioning

ÅCotton : Plant seed fibre

ÅFlax, hemp : Bast Fibres

Cotton                                         Flax Hemp
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Hemp - Flax ðCotton Positioning

ÅCotton : Plant seed fibre

ÅFlax, hemp : Bast Fibres

Cotton                                             BastFibres

Fibres     

Seed

Fibre bundles

Stem cross section

D. Webb
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Hemp - Flax ðCotton Positioning

Flax Hemp

Cotton
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Hemp - Flax ðCotton Positioning

Å Cotton morphology

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

Cellulose Lignin Pentosan Wax Silica

85 - 90 0.7 - 1.6 1 - 3 0.6 - 1  - 

Chemical composition %
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Hemp - Flax ðCotton Positioning

Å Bast fibres morphology

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

Cellulose Lignin Pentosan Ash Silica

Flax 43- 47 21 - 23 24 - 26 5  - 

Hemp 57 - 77 9 - 13 ? 14 - 17 0,8  - 

Chemical composition %
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Hemp - Flax ðCotton Positioning

ÅFibre fineness and length

Cotton fibre : 1.2 ï1.4 dtex  

Åeq@10 µm

L = 25 ï50 mm

Flax , Hemp : >>> 10 µm

L = a few dozen cm
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Hemp - Flax ðCotton Positioning

ÅSpinnability limit

Short staple fibres : 80 ï100 fibres in yarn 
cross section

Long staple fibres : 40 ï60 fibres in yarn 
cross section

Ref : Breny, Martindale, Huberty, Monfort
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Extraction methodsé

Method Advantages disadvantages

Retting on ground Good separation Depends on 
weather

Cryoretting Good separation Strongly depends on 
the weather

Enzymatic 
treatment

Ecological Low efficiency
costly

Enzymatic
treatment (paper)

Ecological Short fibres
Weakfibres

Chemical treatment Fast, efficient  and 
cheap

Fibredegradation
Water pollution

Steam explosion Fast and good 
separation 

Scale-up?

Ultrasonic Fast, efficientand 
ecological 

Laboratory scale

2 new methods 
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ÅTech 1 : Specific washing super critical C02 
based 

ÅTech 2: Specific biological treatment 
methanizationbased

Extraction methodsé

2 new methods 
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Experimental protocol

Separation

techniques

Tech 1

Specific
washing

URH S.W
URH W 
Saa.C1

URH W 
Saa.C2

Tech 2

Biological
treatment

RH

35ÁC- 7d

RH

25ÁC-14d

RH

35ÁC-21d

RH

45ÁC-21d

Un Retted Hemp 
Standard washing

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

Pre retted hemp
Biological treatment
Temperature : °C
Duration : days
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Experimental protocol

Separation

techniques

Tech 1

Specific
washing

URH S.W
URH W 
Saa.C1

URH W 
Saa.C2

Tech 2

Biological
treatment

RH

35ÁC- 7d

RH

25ÁC-14d

RH

35ÁC-21d

RH

45ÁC-21d

Analysis techniques 

SEM

Tensile test machine

FT-IR
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SEM results Tech 1é

(a) Chanvre non roui avant traitement (b)Chanvre non roui issu de lôessai L.S

(c)Chanvre non roui issu de lôessai L.T.C1(d)Chanvre non roui issu de lôessaiL.T.C2

Raw hemp before washing Raw hemp standard washing

Raw hemp washing Saa[C1] Raw hemp washing Saa[C2]


