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We are consuming a lot of fossil resources such as petroleum and coal for modern industries.
Public attentions are now being placed on the sustainable natural resources to reduce the global
impact due to CO2 emission .Green composites, which are often referred to as biocomposites or
eco-composites, have become a hot issue in composite materials fields during the
last decade. Recently many industries including automobile manufacturers have paid mlich
attention on énvironmenta]ly friendly gréen composites, which consist of natural fibers.

People would like to use natural plant fibers having superior
mechanical properties as reinforcement if possible. As a cheap and fast-grown resource with
superior physical and mechanical properties compared to most natural fibres, bamboo offers great
potential as reinforcement in green composites. One of benefits using bamboo fibers is that
bamboo is an abundant natural resource in Asia and Middle & South America. Bamboo is
expected as the last sustainable plant resource which has not been massively used. In fact, with a
maturation period of 3-8 years, it grows more rapidly than any other wood on earth. The high
strength with respect to its weight is derived from fibers longitudinally aligned with its body.
Therefore, bamboo fibers are often called natural glass fibers. Moreover, the use of bamboo could
help in reducing the bamboo pollution.

The purpose of this study was to develop completely biodegradable green composites
based on bamboo fiber (BF) and biodegradable polylactic acid (PLA) and polyvinyl alcohol (PVA).

This study developed successfully three type completely biodegradable green composites.

For green composites based on PLA and bamboo fibers, the results show that:

*  Steam-exploded filament extracted from bamboo fibers most significantly increases the
bending strength of PLA matrix cdmposites due to the highest interfacial strength
between PLA and steam-exploded filament although aspect ratio of filaments decreases
significantly at fabrication.

* Addition of bamboo fibers promotes crystallinity of PLA in PLA/BF composites, and the
thermal properties of PLA composites are improved.

*  When medium length bamboo fiber bundles are put into PLA, the impact strength greatly
increases.

* Thermal properties and heat resistance of PLA and PLA/BF composites are well
improved by annealing process (at 1100 C for 5 hours).

* The bending strength of PLA/medium bamboo fiber composites decreases
after moisture absorption while the fracture toughness of PLA/medium bamboo fiber
composites increases due to moisture absorption. The interfacial shear strength between



bamboo fiber and PLA matrix decreases, and the interfacial critical release rate increases
due to moisture absorption.

For green composites based on PLA and microfibrillated bamboo fibers (MFB), the results show
that:

*  Mixing MFB in PLA-based solution in water made MFB disperse well in composites.

*  The higher MFB content in composites, the stronger bending properties composites can
get.

¢ At 10 % MFB content, the impact strength of composites was the highest among those of
30% MFB composite and neat PLA.

For green composites based on PVA and microfibrillated cellulose fibers (MFC) extracted from
bamboo fiber, the results show that:

‘»  This MFC was used as a useful reinforcement in green composites based on PVA.
* By using high pressure homogenizer, MFC was dispersed well in composites.

* At 60% wt MFC content, the composites have the best properties.
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