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Control of Self-Assembling Nanostructure and Nano-Templating
Applications

Name  KOMURA Motonori E-mail m-komura@numazu-ct.ac.jp

Status | Professor
The Society of Polymer Science, Japan, The Japan Society of Applied Physics,

Affiliations The Chemical Society of Japan
Keywords Polymer, Liquid Crystal, Self-Assembly, Scanning Probe Microscopy

= Evaluation of nanostructure and nano-physical properties by SPM
Technical = Nanostructure analysis of thin film by grazing incidence X-ray scattering

= Control of self-assembling structure of soft materials

Support Skills . . . . . .
PP = Power generation and fatigue evaluation of nanostructured piezoelectric materials.

TR Mot M Nanotemplate Function and Control of Self-Assembled Nanostructure

Controlling the self-assembly behavior of a block copolymer (BC) allows for tailoring of the material’s

structure and properties for specific applications. Of particular interest are block copolymers that form
cylindrical nanodomains that are perpendicularly oriented to a substrate surface and span the full width
of the film, which is crucial for mass transport through the cylindrical channels in a membranous film. In
comparison to the techniques for synthesizing conventional amorphous-amorphous block copolymers, the
introduction of a crystalline or liquid crystalline polymer to a block copolymer molecule is an excellent
synthesis approach for fabricating hierarchical structures. These hierarchical structures include
microphase-separated nanostructures and crystalline or liquid crystalline structures. We focus on the side-
chain liquid crystalline BC.
We have developed amphiphilic PEO-»PMA(Az) thin films that have anomalous, orientation-defined,
microphase-separated nanostructures, i.e., hexagonally arranged PEO cylindrical domains surrounded by
PMA(Az) domains that are perpendicular to the surfaces of various types of substrates due to air-surface
induced formation of microphase-separated nanostructures. Another important characteristic for
applications process is that the cylindrical domains are not physical pores; instead, they are filled with
undercooled PEO at room temperature. The PEO-containing block copolymers work directly as a soft
template. We have utilized the PEO-5-PMA(Az) template to fabricate nanoscale functional materials using
the PEO cylindrical domains as ethereal, permeable channels. Both ends of the cylinder domains are open
as air and substrate interfaces. The following figure summarizes the templating processes in four categories:
domain-selective doping, etching mask with molecule-transport channels, domain-selective growth on
conductive substrates, and molecule-transportation membrane.
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Evaluation and control of
self-assembling nanostructure Template application and nanofilter of self-assembling nanostructure film

Available Facilities and Equipment

Scanning Probe Microscopy (Bruker) Super Inkjet Printer (SIJ Technology)

Fatigue evaluation machine in ultrahigh cycles (EMIC) Rubbing machine (EHC)
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