PULP AND PAPER
ICP INSTITUTE, LJUBLJANA
innovative Cellulose Products

Invasive alien plants as an
Interesting raw material for bto
based products
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MORE ABOUT THE PROJECT: https://www.ljubljana.si/sl/djafadjana/applause/
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About the projectApplause

--=» Cofinanced by the European Regional Development
Fund (Urban Innovative Actions)

--=» Project estimatiorccab mio €, cofinancedccad mio €
-=» Project duration: 1.11.201@ 31.10.2020

--=» Addresses unresolved issues regarding the management
of invasive alien plants in terms of zero waste and a
circular economy 3
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What areinvasive alien speciés

--=» Quick spreading to the natural environment

-=>» |APS replace native species, change ecosystems, cause
economy harm or even endanger human health

~-=» |APS being composed or burnt
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Il Development of new tools for identifying invasiv
alien plants (analysis @itho photo and satellite
pictures)

Il Development of Business model
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12.000kg?2 ¥ 0O A 26000&gf cdllulose pulp

4.000kdor pilot papermaking (ICP)
2.000 kkgfor hand papermaking

Educationapublications
Promotionalmaterials
3 Innovativeproducts
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HERBACEOUS PLANTS

Canadian /
Giant goldenrod

Japanese knotweed

Pictures www.ljubljana.si
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Gemnetalssebem & fahehemical characietrizattd oI AP S

GRINDING AND
HOMOGENIZATION

SAMPLE READY FOR R ASH (525 °C)

(hexane. EtOH)

CELLULOSE HEMICELLULOSE LIGNIN (Klason
(Kurscher-Hoffer) (Chlorite method) lignin—-T 222 om)
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Resuttsoo t ehemicaheharactenization

Chemical structure \ Ailanthus Rhus Black Canadian Rudbeckia Japanese | Bohemian
IAPS locust | goldenrod knotweed | knotweed
Ash [%] 2,7 0,3 0,3 2,3 2,8 2,5 1,8
Hexane extractives [%] 19 0,7 0,3 0,6 0,6 0.4 0,2
Eth | extracti

Ao extractves 6,6 45 47 1,6 0,9 1,1 1,2
[%]
Cellulose [%] 27 40 41 37 37 35 36
Hemicellulose [%] 39,2 374 34,7 36,4 38,8 36,6 34,9
Lignin [%] 17,8 16,5 21,9 19,1 16,8 26,8 251
IMPORAANT

Cellulose content > 35%

Extractive content < 5%

Ash content < 5%

Lignin content as low as possilgelelignification
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Delligmiffication

Important parameters:

- chemicals

- delignification parameters: T(p), t
- ratio reagent / SS

Filling the reactor Reactor during delignification

After delignificationt leaching (P+BL), washing, disintegration, screening (filiarpurities),
squeezing, homogenization of fibers

Important:
- dry matter content

-yield
- Kappa number
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Washeddelignified pulp

< .?"

Homogenization of the fibers
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Delligifitcation

Ailanthus Rhus Black locust

Canadian / Giant goldenrod Rudbeckia Bohemian knotweed Japanese knotweed



