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Abstract of Thesis

This doctoral thesis focuses on the preparation of bacterial cellulose-based functional composites with enhanced
mechanical properties. This thesis contains 3 chapters.

In Chapter 1, it deals with the unique morphology and properties of methylene diphenyl diisocyanate (MDI)-modified
bacterial cellulose/poly(N-isopropylacrylamide) (BC/PNIPAAmM) composite hydrogel prepared by in situ polymerization method.
The influence of the molar ratio of MDI/glucose unit of BC on the properties of the resulting hydrogel was investigated. After the
MDI modification, the BC/PNIPAAm composite hydrogel could preserve the unique layered (known as anisotropic) structure,
which led to the anisotropic thermo-sensitive property. The mechanical property and responsive rate to temperature change of the
obtained composite hydrogels were also carefully discussed.

In Chapter 2, methylene diphenyl diisocyanate (MDI)-modified bacterial cellulose (BC)/silica composite aerogel was
prepared by a facile sol-gel process followed by freeze-drying. Pristine BC aerogel and BC/silica aerogel without modification
were also fabricated for comparison with MDI-BC/silica aerogel. The influence of the presence of BC matrix as well as MDI
modification on the mechanical properties was studied focusing on the compressive strength and shape-recovery capability.
Furthermore, the oil absorption ability and recyclability of the obtained composite aerogels were also investigated. The present
hydrophobic MDI-BC/silica aerogel with reinforced physical properties has potential as oil sorbent for oil/water separation.

In Chapter 3, a facile and cost-effective method was developed to prepare transparent bacterial cellulose/atactic
polypropylene (BC/at-PP) composite film by a simple “sandwich” hot-press process. With a typical three-layered structure
wherein one BC layer was sandwiched between two layers of at-PP resin, the present composite film exhibited good
hydrophobicity. The effect of combination between BC and at-PP was studied to reveal the changes in transparency and
mechanical properties of the composite film. Based on the good features, the BC/at-PP composite film holds tremendous potential
as transparent film for food packaging and optoelectronics applications.

In conclusion, three types of functional composites were successfully prepared from BC and other functional
materials. BC in different forms (hydrogel, aerogel and film) were used as matrix to prepared MDI-BC/PNIPAAm hydrogel,
MDI-BCl/silica aerogel and BC/at-PP film with high mechanical strength. With desired functional properties, these BC-based

functional composites would find promising applications in various fields.
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