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Fig. 1 Scheme of the side view of the polarized ART setup and of the
light pathway . The Cartesian components of the electric field are shown
along the X, Y and Z axes

Two possible planes of polarization of the incident light are indicated
by P, { polarization parallel to the incidence plane) and P,
{ polarization perpendicular o the incidence plane) - The incident beam
makes 45° with respect to the normal to the substrate surface. Please
note that the @ indicates the direction perpendicular 1o the plane of the

page.
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Fig. 2 in situ Observation of ATR-FTIR spectra for the PHB films with different thickness during the crystallization process at 20°C
a)The ATR-FTIR spectra of 460 nm thick PHBE film;b)The ATR-FTIR spectra of 40 nm thick PHB film
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Fig. 3 The (a) Fias/Tuss and (b) Iy74/ T14se obtained
as a function of the crystallization time for PHB films with

different thickness
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Fig. 4 The normalized I obtained as a function of the
thickness of PHB films

The I is the slope of the curve in Fig. 3(b) at the initial
stage for the PHB films with different thickness.
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Fig. 5 The normalized ¢ obtained as a function of the
thickness of PHB films

The ¢ is the relative equilibrium Ji724/ F 1434 value of the
curve in Fig.3{(b).
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Fig. 6 Polarized ART-FTIR spectra of PHB films
a)The spectra of 40 nm thick PHB film measured for P
{top) and P (bottom) IR beam; b)The spectra of PHB
films with different thickness measured for P IR beam
and the film thicknesses is shown in this panel
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ATR-FTIR STUDIES ON THE EFFECT OF THICKNESS ON THE CRYSTALLIZATION
OF POLY(3-HYDROXYBUTYRATE) THIN FILMS

WANG Zhen, YANG Rui, XU Jun, XIE Xuming
{Insiituie of Polymer Science and Engineering , Department of Chemical Engincering . Tringhua Unisersity , Bejjing  100084)

Abstract The crystallization of poly(3-hydroxybutyrate) ( PHB) thin films was observed in situ by ATR
(attenuated total reflection)-FTIR . The PHB films with different thickness were prepared by means of spin-coating
on Al substrates, and then the isothermal crystallization of the PHB films at 20°C was investigated in situ by ATR-
FTIR . The results revealed that the crystallization kinetics of PHB films was affected obviously by the film thickness.
A reduction in the crystallinity as well as in the rate of crystallization was found with decreasing the film thickness,
because the crystallization occurred under constrained geometry conditions . In addition, the effect of film thickness on
the orientation of the molecules of the PHB crystals in the films was investigated by polarized ATR-FTIR . The results
imply a preferred orientation of the polymer chain axis in the crystals along the surface-normal direction of the films.
The thinner the film thickness, the more the preferred crystalline chain orientation perpendicular to the film surface
is.

Key words PHB, Thin films, Substrate, Molecular orientation, ATR-FTIR



