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WOCEEE  Designs and Solution Properties of Branched Polymers Based on Rodlike
Macromonomer

The novel styryl-ended poly(n-hexyl isocyanate) (PHIC) macromonomers (VB-HIC-n,
where » is a degree of polymerization of »-hexyl isocyanate (HIC) and in a range from 9 to
192) with relatively narrow molecular weight distribution have been successfully prepared by
the living coordination polymerization of HIC using titanium alcoxide complex as an initiator.
From molecular characterization of the macromonomers by SEC-MALS, small-angle X-ray
scattering (SAXS), and viscometry in tetrahydrofuran (THF) it was shown that PHIC chain in
THF at 25 °C is characterized by Kuhn segment length (A" = 63 nm), shift factor My, = 725
nm’"), and hydrodynamic diameter (dg = 1.6 nm). The SAXS scattering profile in n-hexane at
25 °C was also quantitatively described in terms of the straight cylinder model. The PHIC
macromonomers, prepared in the present study, may be regarded as a rigid rod molecule in
THF and n-hexane.

The apparent copolymerizablitties of the macromonomers were found to be almost
equivalent to that of styrene, implying that the reactivity of the rodlike macromonomer is most
likely determined by the chemical reactivity of the terminal double bond. The radical
homopolymerizabilties of the macromonomers were also investigated at various conditions and
found that the rate of polymerization (Rp) is Iﬁroportional to [M]*°[1)°3,

Conformational properties of cylindrical brushes consisting of a polystyrene as a main chain
and rodlike chains as a side chain have thoroughly been studied by SEC-MALS and SAXS in
THF at 25 °C. The n-dependence of z-averaged mean-square cross sectional radius of
gyration <R¢>, of the brush was quantitatively described by the simple additively of <R¢®>, =
<Re*>+ (2LY12, where <R¢?>, is that of the main chain and L is the contour length of a rod.
The molecular weight dependence of <Rg®>, of the brushes in THF at 25 °C was quantitatively
described in terms of the wormlike cylinder model taking into account the end effects. The
parameters characteristic of the brushes (A7, My, excluded-volume strength B) were
determined and rationalized as a function of the contour length of a side rod.  Stiffness (A™)
of the main chain remarkably increased with increasing side rod length L, with a simple
powerlaw of A o L', Single brush of poly(VB-HIC-27) and poly(VB-HIC-46) deposited on

a mica is also measured by scanning force microscopy to support the cylindrical brushes.
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