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Softwood bark
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Softwood bark:

sidestream of the forest industry

1

>14 M tons/year in EU

mostly burned for energy 1T,
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SuperBark idea:

Use softwood bark as source for functional
=95 % bio-based components for adhesives = Carbohydrates

and coatings = Tannin

= Tannins = Lignin

= Polyphenol-rich Cellulose Nanofibers (CNF) " Ash

m Others
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The SuperBark Project Bark AUSTRIA
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Components from spruce bark Bark AUSTRIA

Extraet rich in
polyphenols

¢ Spray-dried
¥ polyphenols <
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© Anna Kalliola, VTT Bark residue

Bark CNF

= Processing of softwood bark at VTT research center
= Alkaline extraction of softwood bark yields polyphenols used for adhesive development

= Bark residue: Polyphenol-rich cellulosic material, can be fibrillated to produce CNF
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The SuperBark Project Bark AUSTIA

. Management ’ Communication, dissemination and exploitation

‘ Safe and Sustainable

by design and
process modelling Polyphenols e Adhesives

Plywood
—_ Particleboard
MDF

Softwood =) T Barrier papers
bark ""' J AV; I’ ~ormulation . » wood prOducs

Bark-based CNF Coatings
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Application: Metsa Transportation plywood ﬁ%a?i?er Pl NG

Currently used for this use case:

Phenol formaldehyde impregnated paper overlay

Requirements:

Coating/impregnation (with or without overlay) with

* Brinell hardness of 3-4

* Abrasion resistance of 225 to 450+ rotations
according to EN 438

« Scratch resistance of Level 4+ according to EN
438
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Bio-based functional fillers: The Nanocellulose ﬁéﬁ:‘f”
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unbleache Unbleached Delignified

CNF paste, CNF paste,
10% 6.6%

= Unbleached and delignified CNF paste produced by VTT from
spruce bark

_ _ High-co‘:n‘s.,‘
= High consistency softwood bark as a reference paste, 10% -
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Bio-based functional fillers: The Nanocellulose ﬁ%a?i?er NG
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5/6/2024 | det | pressure THV spot | mag EElWD
11:33:11 AM  ETD | 1.00E-3 Pa | 20.00kV | 5.0 |1000x 10.8 mm 207 um
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Fluorescence CLSM — unbleached CNF ﬁéaﬁfer Adaraa 1UNG

Unbleached
CNF paste,
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Bio-based functional fillers: Olive stone powder ﬁéaﬁfer ‘Z%?R?ACHUNG

Size distribution: 0-25 um |8
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Small scale coating trials Tl NS
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Cellulose nanofibers in water-based coating ﬁ%aﬁfe’ WA Scrune

water-based ' 5 m% bark
system CNF,
reference | unbleached

o/ Lo
15 m% bark | (0T MO8
CNF, y
bleached CNF,
bleached

[AVIT @ 7o o

______

e .
CNF 15 m% bark
unbleached + Chis
unbleached,

10 m% bark ' 15 m% bark
CNF, CNF,
unbleached ' unbleached

Target
scratch
resistance:
4+

' 15 m% bark

1% olive

stone powde base coating
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Cellulose nanofibers in water-based coating

water-based | 5 m% bark

system CNF,
reference | unbleached
15 m% bark | 12 M high
CNF, consistency
bleached SR
bleached
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10 m% bark ' 15 m% bark
CNF,
unbleached

CNF,
unbleached
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Target abrasion
resistance:
225+ rotations

1 15 m% bark
CNF,
unbleached +
1% olive
stone powder

15 m% bark
CNF,
unbleached,
base polymer
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The binder dries oxidatively and additionally moisture cures.

sait THS1

Alkoxysilanes

(OEt),Si ]—R N—C—M

Urethane

|

Urethane Alkoxysilanes

- SI(OEt),

Urea

Oxidative drying via the double bonds of the
vegetable fatty acids of the base polyol

Hydrolysis and polycondensation of
the ethoxysilane groups
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= Hydrolysis
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—&i—OoR  + H.C o —35 —oH + PO
* Polycondensation

- Condensation with alcohol {SHOH = H;O)

= Congdensalion with water {HyQ = SF0H)
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Cellulose nanofibers in solvent-based coating ﬁ%
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solvent-
solvent-
based
based
system reference
+acid
reference

hardener

10 m% bark ' 20 m% bark
CNF, CNF,
unbleached ' unbleached

Target
scratch
resistance:
4+

30 m% bark
CNF,
unbleached

1% olive
stone powde

2% olive 5% olive
stone powder stone powder
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Cellulose nanofibers in solvent-based coating ﬁ%aﬁfe’ “‘Z%?R?SHUNG

solvent- solvent-
based based 10 m% bark ' 20 m% bark
svstem reference CNF, CNF,
y +acid unbleached ' unbleached
reference
hardener

Target abrasion
resistance:
225+ rotations

—
—

1% olive

CNF, stone powde

unbleached

30 m% bark
stone powder stone powder

2% olive ‘ 5% olive
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= Used coatings are solvent-borne

= To mix wet nanocellulose into the coating formulation, an emulsifier is required:
soy lecithin

iy . 5 1 : o “‘Hi Water
o e 4 ® . " 6 T, ® CNF
:@%N 3 - o f’r*\‘:':w,/ :/k ;@ @3 /. “\’-f‘, vy o
L @ @ Coating ol @ ® @

Emulsifier
(Soy lecithin)
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= Used coatings are solvent-borne

= To mix wet nanocellulose into the coating formulation, an emulsifier is required:
soy lecithin

& Z @ @ @
= ¥ @ Ll b 2 - Hypothesis:
& ® y & &
& . po g ©® g . " « Entangled CNF particles in
Coating @ coating after drying
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Compatibility issues Bark AUSTRIA

= Used coatings are solvent-borne

= To mix wet nanocellulose into the coating formulation, an emulsifier is required:
soy lecithin

R OES S et \o
AT S e “*tfww P Hypothesis:
Bibbiigeid PSR Bl - Better reinforcing in the

untangled state

‘ Proposed solution: Chemical modification of CNF
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CNF before and after modification — better ﬁSuper HOLZ

distribution in solvent-based coating Bark Aana NG
solvent-
based Acetylated
system CNF
reference

Target abrasion
resistance:
225+ rotations

\\
50
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Target A\
scratch N, S
resistance: . |

4+
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Summary and Outlook Bark AUSTRIA

Some indications that CNF could improve the machanical properties of coating
systems

Compatibility issues between water-based cellulose paste and water-free
coating bases

Modification: improves distribution, effect on mechanical properties not yet
sufficiently studied
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