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Carbon neutral

Needs less water



Simply, There is no waste in hemp plant!

Hemp Fiber

An inside look at a hemp stalk

epidermis Primary bast
fiber bundles:
useful for

textiles
hurd (core)
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for composites
and other
applications
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Stalk . Seed Leave & inflorescence
Bast Fibre Hurd Nut Oil Biorefinery Product

Textiles Building materials Foods Foods Medical &

» Apparel * Fiberboard * Snacks + Salad oil cosmetics

* Fabrics * Insulation * Protein * Nutritional « Cannabinoid

* Bags, ...... * Hempcrete, * Functional Supplement, « Terpenes

------ foods........

Tech-Textiles Industrial Seed Cake Personlal care Anti-microbe

* Cordage products (after pressing) o |+ Cosmetics - Hand soap

* Carpeting * Animal Bedding *Protein Flour * Body-care

+ Canvas,..... * Mulch * Feed * Shampoo,

* Boiler FI.IEI,.... . Beer"“““ . soap s

New Products Paper | Energy & Tech-F[oducts Agro-chemical /
*Geotextiles *Printing nvironment * Industrial oils * Insecticide
*Nonwoven Specialty + Ethanol = Qil Paint * Herbicide
*Biocomposites, *Cigarettes + Phytoremedia * Solvents

*Filters,...... tion,...... * Coating,.......
i (Salentijn, Zhang, Amaducci, Yang, & Trindade, 2015). Copyright 2015,

Elsevier.
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+ Subfossil remains of hemp have been
found at Lindangelund, Malmo, dating back

Hemp j_n Sweden to Roman iron age around AD 1-400
- hiStOI'y % Status + According to government statistics:

A total of 170 hectares were cultivated in
2020

About 150 hemp operators |
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Common fiber extraction steps
(Schumacher et al., 2020)

Harvest

Hackling

Retting

Breaking

Roving

Spinning

/

Scutching

Weaving
Knitting

Nonwoven |
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Retting and /

q . Dew
egumming Water
Breaks down the layer that bind the fiber Microwave
together -
Degrading mainly pectins, hemicellulose and . Bag
lignin to release fiber bundles and facilitate [
fiber extraction . Seawater
Chemical
Biological
Steam explosion
Electrolytic

A
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Machinio.com

Bre a.].{j.ng ﬁlfem,iﬁ;e broken down using a breaker or
Decortication



UNIVERSITY
OF BORAS

Scutching - Hackling

+Beating the stems to separate fibers from the core

+Passing them through rotary blades

+Fibers are combed to remove any unwanted particles

Breaking of Beating of Hackling of scutched
lignous inner broken stems fibres to reduce the
Di ti f Direction of - .
part of stems pr'(':g‘r '°’::n to remove the DNl diameter of fibres
——————- - "
- o . @ last shives
Hemp stems S > S > S > . ; . . { 7%

. i > » A > . 3 - & | ™~ > ’ > ) - ) = ¢/> =)
inserted parallel 2R AR AR . % / ) y/al A / \
to the roller axis c > S e 4 A\! t—2C y g v AR qish

Collection of Collection of ‘ Collection of
shives shives and fine hackling
scutching tow tows

fibres
’ f

Hackling

Scutching

Mussig and Haag (2015)




COttonj_Z a_tj_On + The process of shortening hemp fibers and

making them finer

+ To get similar features as cotton
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Cardj_ng + To further comb the fibers and form a web
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Roving

The sliver is twisted and drawn out further to
improve strength, then wound on spinning
bobbins
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Spinning

Generally, to produce a better, finer yarn, the
fibers are then thoroughly wetted in a small
trough of water as part of the spinning
process, known as wet spinning. Fibers can
also be dry spun, which often results in a
coarser yarn.

Easier said than done!
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Novel hemp-
based
cellulose
fibers
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Technical
Applications

Thermal insulation

Acoustic insulation

Building cement and composites

Insecticides

Adsorbents from waste hemp and other components

Loose fill-in insulation for buildings

Anti-oxidants and anti-bacterial applications

Functional fibers (after chemical treatments and modification)

Many more .... Not mentioning the CBD related applications yet!
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High cost
Machinery
Challenges Retting and Spinning

Sustainability in the process

Legislations/
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Thank you!

may.kahoush@hb.se
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