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> Zcore: Seaweed Residues for
Superior Bio-Coatings

» The ZCORE project is
made possible by the
European Regional
Development Fund
and the provinces of
Noord-Brabant,
Zeeland, and Limburg
In the context of Provincie
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» The profitable way to bio-aromatics

Biomass residues & Effective conversion to Highly functional,
recycle streams biobased aromatics renewable building blocks
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» How we make bio-aromatics
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: L 0 OH r22 -

S to — I
_>ugarto. C5 Sugars/ Diels-Alder
Bio-Aromatics °
Furfural
o]
OH
. . Specialty
Ligninto. | L Catalyt-lc - cee
Bio-Aromatics LN S Depolymerization
Thermochemical R .
. § Pyrolysis
Conyer5|on = Biomass residues &
B o _ Recycle streams Gasification Bulk
to Bio-Aromatics €

Biorizon

jramatics 2022'11'16



» Seaweed biorefinery: Extraction - Batch reactor

-0.5
12:00

e 30 kg dry seaweed (10 kg/batch)

90 liters demineralized water / batch
e 120°C

e 2 hours

e Release sugars in oligomeric form
e 22 g/kg Xylose

Biorizon
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» Seaweed biorefinery: Extraction - Batch reactor

+ water washing:
maximize recovery of
sugars

Biorizon
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» Seaweed biorefinery: Challenges & mitigations

e High acid requirements due to buffering capacity of seaweed
e Pre-washing as aid: Valorisation of side streams from washing, e.g. recovery of polysaccharides & minerals
e Other organics downstream: Tailoring downstream conditioning to further (biochemical/catalytic) processes

. Centrifugation + Washed Primary Centrifugation + C5 sugar
—» Water washing ——» _. X > \ —» . > . > 8
Seaweed g filtration <2.5um solid extraction filtration <2.5um hydrolysate
Liquid Solid residue
extract
Ultra-filtration , Extract
(>100 kD) >100 kD vaa lllacruca _
)
Permeate
“I Pa!mﬂn.a pa'llmara “
Ultra-filtration Extract
(>1 kD) 100-1 kD
0 20 40 60 80 100
l Content, % dw
Extract H Galactose H Glucose i Xylose B Rhamnose H Glycerol
<1kD B Glucuronic acid M Protein B Ash msS03 M Extractives
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HEREWEAR GOAL.:
Enabling Local, Circular & Bio-based Textiles

HEREWEAR garmen ts

Fast fashion (current)
Garmen t assembly
Cotton growth
3 Oil winning
Micro plastics
& Incineration
4% Landfilling
"l Textile waste
Bio-based waste

Bio-based raw materials
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Biobased materials Textiles processing Garments assembly

-0, -
Bio-based . O” \\
waste and “
f;aedstocks i billeme . 10000)
manure, ==
seaweed TNO b !
) biorefinery @ EURECAT CENTEXBEL, DITF, MITWILL VRETENA
straw) Yarn & fabric FINIPUR microfactory Brand
i ] Bio-based
DITF — wet spinning manuft act.':.rrmg & d eir:O frf:'.'sijhin Sourcebook, TCBL CEDECS
biopolyesters —|  CENTEXBEL — melt spinning enzymatic pre- yeing, jinishing, Local network production
treatment coating, printing
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Environment &

Labelling Waste prevention . : Business maodels
microplastics
UAL, CIRCULAR CIRCULAR FASHION — cﬁg;i?ﬁ:ﬁ:e; lace . RISE-LCA,
y FASHION — design for % label @ product level ]Eor textile waste p E’ assessment of TCBL CEDECS,
% sustainability & TCBL CEDECS — label MAIBINE — reuse of microplastics EURECAT
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Producing pulp from wheat straw

Wheat straw

100 g dw
Pre-
extraction
Ash
100% glucan ~ F==--- ~ Extractives

FABIOLA™
fractionation

100% glucan L - Hemicellulose
lignin
Na"OH
. . . . .. upgrading

& Strong variation in biomass composition:

type, season, location, etc. 79% glucan peLAsh | 99%ash
& Pre-extraction, fractionation conditions and ash | c:euuuzci;epulp |

removal need to be optimized each agricultural b

residue
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Producing textiles
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Cellulose from seaweed

2022-11-16 SIG-7
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Producing cellulose from seaweed

® Hydrocolloid industry

® Large amounts of
underutilized cellulose- iﬁ st
rich residues st

® Red, brown and green ‘*
seaweeds )

® Ulva residue contained
most cellulose

(e.g. Na,CO,,
NaOH/KOH)
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Not quite there yet

Ulva Lactuca

100 g dw
. y seaweed
extractionUlvan
Ulva
lactuca aqueous EI ]

° Ulvan

(80 - ]20 C) extraction

: o~ ul
U |Van U Iva resid ue 70% glucan  F------ > ext\;gzt 70% rhamnan

extract NaOH

v . treatment

Desating, 40% glucan Lo . PTOIN 9004 protein
concentration, extract

precipitation, drying

H,SO,
leaching

_______ » Leachate 96% ash
20% glucan caenae ’

Seaweed cellulose
29
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Herewear community

® Bring together like-minded actors over value chain

® Opportunities
® Access to dedicated info
® Contacts with broad network
® Getinvolved in project activities

® Direct access to platforms of
Herewear partners

ewear Community Member Spac

Thematic Areas

ﬂa
__,..—_Ll

Circular Design for Local pr ’ }
Bio-based Textiles Bio-based textiles ' ecosystems .
¥
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This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under
grant agreement No 101000632.

Jaap W. van Hal, Ph.D.

Innovation Manager Biorefinery
T:+31 (0)88 866 26 52

M:+31 6 25382913
Jaap.vanhal@tno.nl

WWw.herewear.eu
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