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LR H Studies on the crystallization and orientation characteristics
in drawing of PLLA/clay hybrids film

The purpose of this doctoral work is to clarify the crystallization and orientation
characteristics in drawing of PLLA/clay hybrids (PLACHSs) film in view of their fine
structures. The PLACHs film with different organophilic clay (organo-clay) concentrations
used in this study were prepared via a melt-compounding process.

In the chapter 3 and 4, the influence of organo-clay particles on the crystallization
behavior, such as spherulitic texture and growth rate of PLLA crystallites was investigated.
After crystallization of the PLACHs film, the organo-clay particles were found to distribute
with almost constant concentration along the radial direction of their spherulites. In addition,
the nucleating effect of the organo-clay seemed weaker than the natural clay itself, however,
the growth rates of spherulite for PLACHs film increased with an increase in organo-clay
concentration.

In the chapter 5, the changes in PLLA crystallites and organo-clay particle orientation in
uniaxially drawn PLACHs film were investigated. The oriemtation function for PLLA
crystallites increased steeply with increasing their drawn ratio in the region less than 3 times,
although the organo-clay orientation kept unchanged in the initial elongation. At the higher
region, the surface of organo-clay particles in the PLACHs began to be parallel to the draw
direction. The strong enhancement of mechanical properties with the drawn PLACHs film was
dependent on clay concentration, orientation of organo-clay particles and draw ratio.

In the chapter 6, the formation mechanism of the melf intercalation was discussed in
terms of the interlayer structure of two-dimensional PLLA/organo-clay film organized by
Langmuir-Blodgett method. The swelling of interlayer spacing for organo-clay by the melting
process was probably attributed to the rearrangement of alkyl chains between silicate galleries.

Finally, summarized comments and conclusive remarks were described in chapter 7.
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