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Cellulose, a major component of wood and lignocellulosic biomass, is a very versatile
material that has provided many applications to mankind during the past centuries such as
paper, textiles and housing. These classical applications are now being complemented with
new materials where the length scale of the cellulosic materials has crossed the border from
macroscopic bodies to enter the world of nanomaterials, where size effects start to play the
decisive role for potential applications. In this context, a wealth of such nanocellulose based
materials such as nanofibrils, nanocrystals, nanofibers, nanoparticles, aerogels as well as
ultrathin cellulose films have recently been explored.!

One of the main expertises in our group is a tailor made preparation of cellulose thin films by
spin-coating. Our main motivation is (i) to learn more about basic interactions in cell wall
components and (ii) to explore potential applications using different structuring approaches.
However, the peculiarity for the preparation of cellulose thin films is the inherent insolubility
of cellulose in common organic solvents making direct dissolution and processing tedious. An
approach to circumvent these issues is to use soluble cellulose derivatives, which are
converted back to cellulose after processing, a process commonly referred to as regeneration.
We have recently developed a variety of methods to induce patterns in cellulose using
photolithography, electron beam lithography and by microphase separation in films stemming
from trimethylsilyl cellulose (TMSC).?

Further, we present an approach to replace semi-commercial TMSC by a large scale
commodity, namely cellulose xanthate (CX) for thin film preparation.® CX is a water soluble
cellulose derivative and is produced in large quantities in the course of the viscose process.
Functional nanocomposite multilayer film systems have been manufactured by alternate spin
coating of CX and copper/indium xanthates, which were converted to cellulose and copper
indium sulfide, respectively, after processing. In addition, the conversion step can also be
performed while inducing micropatterns using UV illumination. First results showed that the
Cu/In xanthates were converted to the copper indium sulfide while the CX was converted to
cellulose. The film properties (structure, thickness, photoelectric activity) of the single and
multilayer systems consisting of alternate layers of cellulose and copper indium sulfide were
studied.
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