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Fig. 1 Process of the columnar structure formation by
applying an electric field to liquid/liquid bilayer system
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Formation of the Columnar Structure by Applying an Electric Field to liquid/liquid Bilayer System
YTomo KAGAYA, YRyoichi UCHINO, YMasataka SUGIMOTO, YTakashi TANIGUCHI, PKiyohito KOYAMA,

2Daiki MINEGISHI, ?Hisaaki KOSEKO, “Department of Polymer Science and Engineering, Yamagata
University, 4-3-16 Jonan, Yonezawa 992-8510, Japan, Tel:+81-238-26-3058, Fax:+81-238-26-3411,
e-mail:uchino@ckpss.yz.yamagata-u.ac.jp ?Manufacturing Technology R & D Center, RICOH COMPANY, LTD.

Key Word: electric field / liquid/liquid bilayer system

Abstract: An electric field induces the fluctuations with a characteristic wavelength on the liquid/liquid interface and
the fluctuations lead to the formation of columnar structures. We investigate the effect of whole thickness of the
bilayer system, ratio between two liquid layer thicknesses, wettability between liquid and electrode and interfacial
tension on the formation of the columnar structure. These factors can control column shape, instability of columnar

structure and so on.
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Fig. 3 Optical micrograph of
UPPG/PDMS (120/240 [pm]) bilayer
system applied the electric field of
2.22 kvimmDC.
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Fig. 4 Dependence of mean distance
between two columns on thickness of
UPPG/PDMS bilayer system.
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Fig. 5 Optical micrograph of
UPPG/PDMS bilayer system applied
the electric field of 2.78 kv/mmDC. (a)
and (b) corresponds to UPPG/PDMS =
60/300 [um] and 180/180 [um]
respectively.



