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This study demonstrates the preparation of chitin nanofibers from shrimp and crab wastes
using different mechanical treatments such as high speed blender and ultrasonic
homogenizer. FE-SEM image and microscopic image showed that uniform fibrillated
nanofibers having diameter of 30-50 nm can be obtained. The obtained chitin nanofibers
were small enough to retain the transparency of the neat acrylic resin. Chitin acrylic resin
films exhibited much higher transparency than cellulose acrylic resin films. The
incorporation of chitin nanofibers contributes to the significant improvement of the thermal
expansion and mechanical properties of the neat acrylic resin. Furthermore, by reinforcing
chitin powder with acrylic resin, optically transparent composites were developed since
particles substantially larger than the optical wavelength do not cause light scattering if the
particles are composed of nano-elements such as nanofibers and have nanoporous space so
that matrix resin impregnation is possible. Encouraged by these findings, we developed low
thermally expanded transparent film by exploiting wood fibers that can be considered to be
nanostructured fibers in which individual nanofibers do not significantly agglomerate and
are orientated parallel to the fiber direction in S2 layer which accounts for 70-80% of
wood fibers. In addition, three dimensional moldable optically transparent nanocomposites
with low thermal expansion through emulsification process were developed. Emulsions of
chitin nanofibers and acrylic resin are stabilized by the hydrophilic and high-specific-
surface-area chitin nanofiber networks preventing the coalescence of tiny emulsion resin
droplets. The properties of high light transmittance and low thermal expansion make chitin
nanocomposites promising candidates for the substrate in a continuous roll-to-roll process
in the manufacturing of various optoelectronic devices such as flat panel displays, bendable
displays, and solar cells. We are presently working on deacetylated chitin nanofibers film
which are embedded by chitosan and could be suitable for bio-medical applications.
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