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THE WOODEN RENAISSANCE

As advanced timber technologies enable wooden buildings to approach
the heights of more conventional landmarks such as tlizabeth Tower,
they promise to lock up carbon dioxide and reduce the emissions
associated with steel and concrete construction.
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Hierarchical structure in plant cell wall
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Nanocellulose
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Holzchemie und
Cellulosechemie
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Funktionelle Materialien Responsive, self-standing films

Surface coating (e.g. super/hydrophobization)
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Synthesis of crystalline nanocellulose

Native Cellulose Cellulose at nanoscale and molecular level
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Heterogeneous catalysis: Dirhodium (lI) complex on CNC

« Synthesis: immbolization of dirhodium complex onto CNC surface
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Cellulose nanocrystals (CNC) as substrate for biomacromolecules, e.g enzymes.

« Potential carrier systems
« Accessible surface

« The amount of potential guest
compounds at pmol level
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Example: CNC with immobilized galactose oxidase with maintained activity
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Functional materials based on crystalline nanocellulose

« Responsive CNC via surface-immobilization of stimuli-responsive groups
« e.g. with stimuli-responsive rhodamine spiroamide

« Potentially for biomedical imaging and detection

. +/%\

130.0 130°C, 1 h

Co0

UV/365 nm
WH:0 A s
00C +H20 z,
CNC-RhB-open CNC-RhB-close CNC-RhB-130°C ois 0% 570 07 oR0 s

lateral distance (um)

Low amount of RhB spiroamide: 0.2+0.01 mmol/g

GEORG-AUGUST-UNIVERSITAT
|4 .o
GOTTINGEN L. Zhao, W. Li, A. Plog, Y. Xu, G. Buntkowsky, T. Gutmann,* K. Zhang* Physical Chemistry Chemical Physics, 2014, 26322-26329.




Pre-organized cellulose nanocrystal crosslinker for robust hydrogel
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Spheric crystalline cellulose nanoparticles

Heterogeneous esterification using intermediate amount of stearoyl chloride
— Synthesis of surface-stearoylated cellulose nanoparticles (SS-CNPs)
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» 3 mol stearoyl chloride per mol AGU of cellulose

» Removal of soluble product and bigger fragments by centrifugation
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Properties Dynamic light scattering = particle size
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Gelation behaviour of suspensions

- Changing temperature: thermo-reversible gelation
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Application of crystalline cellulose nanoparticles: Self-standing films

SS-CNPs films

- Solvent casting = Self-standing, (F1-THF-1)

flexible, transparent film
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Solvent-responsive shape memory

» Good shape fixation by heating or solvent treatment;
» One-way solvent responsive shape-memory behavior;
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Proposed mechanism

SS-CNPs film
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pH responsive NPs

Cellulose 10-undecenoyl ester
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Nanoprecipitation
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Flower-like Particles via crystallization of cellulose stearoyl esters
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Non-wetting surfaces
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Thank you for your attention!

s

S v L e et s
- : e ¥

el e o
.

- - VST Dug o ——




