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Abstract

As the use of disposable materials is rapidly increasing so are the issues
with waste handling. Today, the majority of the materials used for these
applications, i.e. food packages, are oil-based plastics such as polyethylene
and polypropylene. Therefore, it is important to find biodegradable materials
made from renewable resources for this huge growing market. Amylopectin
(AP), poly(lactic acid) (PLA) and chitosan are three interesting materials for
these applications. In this thesis, several ways and methods are evaluated to
improve these materials and their chances of becoming future biodegradable
bulk materials. AP and chitosan based nanocomposites were created by
incorporating montmorillonite (MMT) and/or microfibrillated cellulose (MFC)
into the materials. Also, a novel approach of using a water-soluble coupling
agent to enhance the strength and stiffness of AP/MMT-composites by
increasing the adhesion between the matrix and the filler is presented. Through
infrared spectroscopy (IR) and moisture absorption measurements the reaction
was analyzed. Mechanical testing showed that an improved strength and
stiffness was obtained with the use of the coupling agent. By using appropriate
treatment, before, during and after filmmaking, the effect of the coupling agent
could be further increased. The AP/MFC composites showed that MFC bind
water very tightly, creating a foldable material based on the naturally brittle
AP. Chitosan has been investigated to study the mechanical properties of films
in dry and wet conditions using MFC and/or a well-known buffer treatment.
The addition of MFC prevented extensive shrinkage in the wet condition due
to increased wet stiffness. The fibre and clay distribution in all the composites
have been analyzed with X-ray, transmission electron microscopy, scanning
electron microscopy and optical microscopy. Furthermore, PLA/AP blends
were produced through melt mixing. In efforts to improve the affinity between
the two constituents, a biodegradable grade of poly(ethylene-co-vinyl alcohol)
EVOH, with high vinyl alcohol content, was used as a compatibilizer. Good
mixing were obtained even if some phase separated structure could be seen.
The presence of glycerol slightly increased the dispersion of the secondary
phase in PLA.

Keywords
amylopectin, chitosan, microfibrillated cellulose, nanocomposite,
montmorillonite, coupling agent

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4731

