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(B H Crystal Structure and Polymorphic Behavior of Syndiotactic Polystyrene
(VA F T4y 7RI AFL o OEREE & LB5E)

This doctoral work was devoted to study on the crystal structure and polymorphic behavior of
éyndiotactic polystyrene (s-PS).

The thesis consists of seven chapters. The content of the first chapter is concerned with the
general introduction, which describes the background of this study.

In the chapter 2, the main experiment procedures have been described in details.

The chapter 3 describes the characterization of solution-grown crystals (SGCs) of s-PS. The
morphology of SGCs of s-PS has been investigated using transmission electron microscopy
(TEM). Well-defined s-PS SGCs were prepared from 0.005 wt % n-tetradecane /
decahydronaphthalene solution 2:1 (v/v) by an isothermal crystallization method at 200 °C. Tt
was assigned the SGC exhibited these feature of the e. d. patterns to the p"-form of s-PS. The
angle between the growth faces obtained from s-PS SGCs was 130°. Since, the value of 130°
correspond to the {230} angle, the primary growth face of s-PS SGC was assigned to the (230)
plane.

The chapter 4 describes the approach to observe folded chains of s-PS on SGCs by atomic
force microscopy (AFM). AFM images of selected areas on the SGC surface indicated folded
chains existing periodically on the surface with c.a.1.2 ~ 1.4 nm spacing, suggesting that the
polymer chains are aligned in parallel with the {230} growth faces of SGC.

The chapter 5 describes the polymorphic behavior of s-PS. The reprecipitated s-PS exhibited
the characteristic phase transition behavior related a crystal of the f'-form. Although the o-
and B'-form in the as-received s-PS melted out at respective temperatures, 258 °C, 262 °C and
269 °C, the p'-form in the reprecipitated s-PS melted out at 258 °C and 269 °C, and no B'-to-c.
or B'-to-B" solid transition occurs in heating process.

The chapter 6 describes the molecular orientation of s-PS studied by polarized near-edge X-
ray absorption fine structure (NEXAFS) spectroscopy. The NEXAFS spectra are found to vary
with respect to incidence angle, the fusion temperature, purity of the materials, and probing
depth of this measurement. '

In the chapter 7, summarized comments and conclusive remarks are described.
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