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Fiberfrilaggning,
kvalitetssakring och
fiberanvandning
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Worksop svensk Agrofiber 26 June 2018 Bodil Engberg ’
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Will @ Nordic production of sustainable Emp
textiles be a reality??? v

Lots of challenges to overcome.
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Teknologisk Institut > Ydelser > Agro- og planteteknologi > Biomaterialer

Biomaterialer - Produktudvikling ud fra ERdinle
plantefibre og restmaterialer

Foto: Martin Hakan / Coverganda.dk

Udslip af drivhusgasser, mangel pa ravarer samt affalds- og forureningsproblematikker udger en stigende
trussel for vores klima. Forbrugere og virksomheder eftersparger derfor ogsa innovative biomaterialer som
aldrig fer, og der er stor fokus pa cirkulzer skonomi, bioskonomi og baeredygtighed.

Biobaserede produkter er bionedbrydelige og mindre forurenende, fordi de giver mindre affald, kan recirkuleres
og udleder mindre CO, ved fremstilling. Foruden miljgmaessige fordele kan produkterne endda have bedre
tekniske egenskaber med hensyn til styrke, lethed og isoleringsevne. Plantefibre fx er velegnede til brug i
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It started with hemp - a multi
functionel plant
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Experience

INSTITUT

More than 20 years of experience in the sector, worked with
development and testing of new products made from plant fibers

Development work started at the former “Danish Agricultural
Advisory Service, National Center, Department of Crop Production”
— now SEGES and continued at AgroTech (from 2007) and now
Technological Institute, AgroTech division (from 2016)

Developed fibermats from hemp for insulation, growth mats,
composites etc.




Development work in cooperation
with Advance Nonwoven a.o.

O NONWOVEN
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Hemp Cultivation Area in the EU (ha)
2016: ca. 32,500 ha
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Project: Concept for production
of sustainable hemp textiles
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Supported by Danish Agency of Environment (www.mudp.dk )
Project period: Autumn 2017 — ultimo 2020
Consortium/Partners:

= Advance Nonwoven www.advancenonwoven.dk

= Jgrgen Heggelund, Vittenbjerggard www.vittenbjerg.dk

= Danish Technological Institute (DTI) www.dti.dk

= Kvadrat www.kvadrat.dk

= Rachel Kollerup www.rachelkollerup.com

kvadrat Q NONWOVEN
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rachel kollerup


http://www.mudp.dk/
http://www.advancenonwoven.dk/
http://www.vittenbjerg.dk/
http://www.dti.dk/
http://www.kvadrat.dk/
http://www.rachelkollerup.com/

Focus from Fashion Industry etc.:

TEKHNOLOGISK

Textile production is not sustainable
- especially not cotton

Cotton grown in the 3 world are sprayed up 70 times each season due to severe problems with pests
and weed. Cotton production is only around 2.5 per cent of the total agricultural area worldwide, but
accounts for 25 percent of total consumption of insecticides and 10 percent of total pesticide
consumption!
http://wwf.panda.org/about_our_earth/about_freshwater/freshwater_problems/thirsty_crops/cotton/



Not sustainable hemp processing
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www.eiha.org Robert Hertel, CEO HempAge AG for the EIHA 7th conference, Wesseling 2010



Many attempts to solve the
challenges with hemp for textiles
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The textile and fashion industry demands trackability and
transparency in the hemp production

The old hemp industry have been phased out in most countries of
Europe

The hemp industry have been renewed and are strong in processing
hemp for insulation, composites and other nonwoven products

But the hemp alternative for textile is not yet there???

Lots of projects targeting the textile track — but are still not scaled
up and on the market, the prices are very high, the quality ....
differs and is very limited

The of stream industries such as carding and spinning are limited
Only very little hemp for textiles produced in Europe is available



Udviklingsprojekt — baeredygtige

hampetekstiler

Harvesting
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Goals of the Danish Hemp Textile
project (DTI)

= The goal of the project is to pave the way for a real
Nordic production of sustainable hemp textiles of
durable, sustainable high quality fabric based on
hemp fiber.

= A scalable process combined with enzyme-treatments

= Controlling the retting process and achieve high
textile fiber quality

= The project will at the same time demonstrate that
with the new technologies there is a high resource
utilization throughout the value chain and the
possibility of using the entire raw material, avoiding
waste and upcycle after use.

EEEEEEEEEEE
TTTTTTTT




Approach: The whole value chain
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= Thea |ain from commodity
production and processing using new innovative technologies and
solutions to end users, ie. ranging from the field of raw materials
production, processing of raw materials into long textile fibers,
spinning for yarns and transformed to fabrics and sample designs for
the fashion and furniture industry.



Experiments with cultivation,
harvesting and handling of the
hemp stalks including innovative
scalable scutching methods

of R AL et =
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Radningsgrad essentiel til tekstile
form3I??

L

Her- og hampestra ruskes for at bestemme r@dningsgrad. Foto: Bodil E. Pallesen, Teknologisk Institut, AgroTech.
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Alternative retting with enzymes -

Screenings of enzyme-treatments
= Enzymes from Novozymes for = Various raw materials of

screening tests. Danish grown hemp tested
= Upscaling in Mini-scale
= Upscaling in Pilot scale




Test setup in tank with temperature
control
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Green hemp enzyme retted
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Hackled hemp fibres




Hackling of hemp stalks (15 cm)
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Characterization and test of
quality of the treated hemp fibers

INSTITUT

= Tensile strength

= Degree of release - via microscopy

= HPLC-analysis of sugars in enzyme water. Loss during process
= Fiber yields — long fiber and fiber-share

= Fiber lengths - long fibers, short fibers

= (Carding and spinning tests for making yarns

= Finishing - Bleaching

= Fabric of knitted and woven items

= LCA

= Etc.



Enzyme retted hemp — hackled
and below aIso carded
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Samples of enzyme waste water
for HPLC tests and fiber analysis
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= Cellulose

=  Hemicellulose

= Lignin

= Glucose (cellulose)
= Xylose (Hemicellulose)
= Lactic acid

= Acetic acid

= Ash

= Protein

= The fat / wax

= Etc.



Stength of fibre — Force N and

Elongation at max force
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Outputs — design of Rachel Kollerup
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Designs af Rachel Kollerup




Werdio itatis, Cloan and Ebdes s 2 ok commrunt

rachel kollerup TEKNOLOGISK
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Interior textiles - Kvadrat
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Outputs:
Cover stocks and fibertex-products

= Using a game-changing technology at Advance Nonwoven, Danmark
= Patented CAFT-technology




Non-woven products
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= Replacement of non-woven syntetic produkts from fx. Fibertex —
and other cover stocks




Development and optimization of
prototypes of woven fabrics in new
sustainable designs with hemp

fabrics for testing in the textile

industry.
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= Research with carding of hemp fiber and spinning of hemp yarns.
Analyzes of yarn grades

= Creation of sample designs of textiles.
= Research with Bio-polishing to improve the quality of the textile

= Processing of fibers to finished yarns that can be woven into
fabrics.

= Manufacture of woven textile prototypes

= Preparation of prototypes of substances in various mixtures with
hemp and for example. wool.



Conclusions — it 's a challenge
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= The retting process can be controlled by alternative retting methods
such as enzyme retting and other methods providing a strong fiber
quality of long fibers for textile purposes — which industry demands

= Raw material quality in green hemp high. Optimization of the
cultivation issues such a variety, plant density etc. will be solved.

= The processing need to be scalable and less labor intense

= Introducing a wet process creates costs, that need to be covered by
higher prices.

= Innovation and new ways of handling the hemp straw in harvest is
essential for a success

= Designers and innovative end-users are involved in the process,
giving a driver for the development work

= As well a positive attention from the fashion industry demanding
more sustainable solutions

= Cooperation with players in the hemp processing industry essential
as well



Bioaktive stoffer i hamp —
Cannabis sativa
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Cannabinoiderne er de aktive stoffer, der findes i cannabisplanten — seerligt
blomster og blade. Der er mere end 104 forskellige cannabinoider i
cannabis, herunder cannabidiol (CBD) og delta-9-tetrahydrocannabinol
(THC), som de mest kendte.

Den fgrste cannabinoid-receptor, CB1, blev identificeret i hjernen i 1990.

En anden cannabinoid-receptor, CB2, blev identificeret i 1993. De fleste
CB2-receptorer findes i celler, der indgdr i immunforsvaret, hvilket tyder p3,
at det har en funktion i dette.

Man har desuden identificeret cannabinoider i kroppen, der kaldes for
endocannabinoider. Det tyder p3, at disse kan spille en rolle i forhold til

oplevelse af smerter, bevaegelseskontrol, sult og hukommelse.
CHy

i L)\/\/\
TN l CH,

Tetrahydrocannabinol (THC) Cannabidiol (CBD)




Effekter af de bioaktive stoffer —
hvoraf nogle er dokumenteret
andre er ikke i tilstraekkelig grad

CBD THC

= kvalme og opkastning efter = Smerter, kvalme, ugnsket
kemoterapi, appetitstimulation vaegttab, spisevaegring,
ved HIV/AIDS, kronisk smerte, sklerose, nervesmerter og
antiinflammatorisk spasticitet m.fl.

Ide/hypotese-generende forskning Effekt hos mennesker

Grundforskning Prae-klinisk Fase Fase 2 Fase 3
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Grundieggende Undersegoise af Undersogeise o, Stoffets virkning Stoflets efektivitet
Indsigt | wirkning og hvordan stofel o Divivkninger og sikkerhed
bivlogiske sikkerhed | toleveres Dlandt vnderseges | en UNGerseges som
processer laboratoriet on lie gruppe gruppe patienter. et logtraeknings-
potionter fypisk som ef forseg | en megat
lodtrapknvngs- Slor gruppe
forsog patienter

1) Forskning | cannabis til lindring af kvalme og smerter

Y

J 2) Forskning i cannabis til haemning af kraeftudvikling Fra bI .a. WWW.cancer. d k

Forseg or Forseg or
igangsat

g www.eiha.org



http://www.cancer.dk/

Resultater fra projekt under Grgn
Omstilling — Erhvervsstyrelsen —
hgjvaerdistoffer i udvalgte planter,

bl.a. hamp
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= Indhold af CBD og THC i hamp afhaenger af sorter,
dyrkningsmetode, konserveringsmetode og ekstraktionsmetode

= Projektdeltagere en raekke private virksomheder og landbrug samt
Teknologisk Institut - AgroTech samt SDU

= Uddrag af resultater med bestemmelse af THC og CBD |
hampesorter 2015 og 2016

= Vi skal vide hvor indholdsstofferne kommer fra og hvordan de er
dyrket, kontrolleret produktion — som vi kender fra vores fgdevarer.
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Hampeprover 2016

19. Mollerup. Finola, 20 sept.
2016

prﬂver“2016 - % i
3. PC, USO-31, 27 juli 2016
Top og blade
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PA, Futura 77, 27 juli 2016
Top og blade
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Analyseresultater for hgst 2015, DK

mCBD
(mg/g)
Fedora 17,
mTHC ffedora 17, C
(mg/g) G 1
Fedora 17,
C] 2
a7’5

Futura 75

Prove 1 Prove 2 Prove 3 Prove 4 Progve 5

Fedora 17,

Prgve 6

Fu

75

Prove 7
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Prgve 8 Prove 9



Udnyttelse af hele plante - til hgjveerdistoffer,
fgdevarer og fiberprodukter kreever ST
opbygning af nye industrier — deekkende hele

veerdikaeden




1p 0og h¢r til byggematerlaler e_ o L

- Udviklet af Bodil E. Pallesen, Agrotech E: produktlon h
Nonwoven. Patents: METHOD FOR MANUFACT URING A
FIBRE MAT AND USE OF SUCH FIBRE MAT ; _"**ﬂ
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Hampeprodukter fra Mgllerup Gods
www.moellerup.dk
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Fedevarer Hudpleje Alle produkter Tilbud



http://www.moellerup.dk/

Hampeprodukter fra Mgllerup
Gods - fremstillet af frgene
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Hamp er rig pa:
PROTEIN ¢« OMEGA ¢ FIBRE

Hamp har et hojt indhold af protein, hampefroene
indeholder 25 g pr. 100 gram. Hampen er rig pa omega 3
ALA men ogsa omega 6 fedtsyren GLA. Endeligt er hamp

rig pa kostfibre, magnesium, jern, zink, vitamin B1, B2,
vitamin E og vitamin D.

Hamp er et superfood

P& Mollerup Gods arbejder vi med hamp og hampens unikke
ernzaeringsmaessige egenskaber. Resultatet er en raekke gode
produkter, du kan bruge til hverdag og fest.

God appetit

Besog vores hiemmeside for
inspiration og opskrifter. Du kan ogsa
se og kebe produkterne pa:
www.moellerup.dk

Saelges ogsa ved udvalgte forhandlere.
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Hampeskaver til hestestroelse,
bvaggematerialer m.m.




Thanks to
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= MUDP — The Danish Agency of Environment



Contact information
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= Bodil Engberg Pallesen, SeniorAdvisor
= Bioressources and Biorefinery

= Danish Technological Institute, AgroTech
= Agro Food Park 15, Skejby, 8200 Arhus N
= Mobil +45 72 20 32 81

=  bdp@teknologisk.dk




