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Abstract

Cellulose nanocomposites offer interesting potential in terms of improved
properties and new functionalities compared with microcomposites.
Preparation from colloidal suspensions is promising, since high reinforcement
content is possible and a wide range of constituents can be used. In the first
study, the challenge is to form a stable suspension of well-dispersed carbon
nanotubes (CNT) and nanofibrillated cellulose (NFC) in water and to prepare
commingled high CNT content nanopaper structures by filtration. Various
surfactants were used to modify CNT. The NFC was stabilized by charged
carboxylate groups. A nonylphenol phosphate ester surfactant, NPPE, worked
well for CNT and provided a stable and well-dispersed water suspension
of CNT and NFC. Field emission scanning electron microscopy (FE-SEM),
porosimetry and atomic force microscopy (AFM) were used to characterize
nanopaper structure, and tensile properties were measured as well as surface
resistivity. The processing route is water based and it is possible to prepare thin
coatings as well as thicker films with a combination of low surface resistivity,
flexibility in bending and high strength and toughness in tension.

 As inspired by organo-modified layered silicates, the objective of the second
study is to develop an environmentally friendly procedure for the surface
modification of cellulose nanocrystals, CNC, using quaternary ammonium
salts via adsorption. In order to obtain higher surface charge density on CNC,
a new route is developed for preparation of CNC with carboxylic acid groups.
Quanternary ammonium cations bearing alkyl, phenyl, glycidyl, and diallyl
groups are used to modify CNC to render their surface more hydrophobic. The
structure and surface hydrophobicity of unmodified and modified CNC as well
as their dispersibility in organic solvent are characterized by AFM, FE-SEM,
Fourier-transformed infrared spectroscopy (FT-IR), X-Ray analysis (XDR) and
contact angle measurement (CAM). Future work will focus on surface-modified
nanocelluloses in composite materials, in order to learn more about surface
treatment effects on nanocomposite properties.
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