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» Objectives

Contribution to both the deepening of basic researches and the development of the controlling
technologies of water structures and dynamics (wetting and flow) at the surfaces of various materials
that can be utilized in promoting energy saving through low-frictional machinery, regenerative
medicine, and developing new devices and green technologies.

» Research topics

We study water on materials’ surfaces through the following 6 concepts by corresponding group (G)s .

[G1]
[G2]
[G3]
[G4])
[G5]
[G6]

» Activities until now and scheduled in future

*Established in Nov. 2016 by the aid of the research promotion program by the MEXT Japan

= Kickoff meeting held in March 27 /2017

(Total: over 100 participants & 80 participants from companies and other research institutes.)
*International symposium of Water on Materials Surface (WMS2018) held in July 25-27/2018

(Total: 343 participants from companies and academic institutions.)

*Holding of annual educational lecture courses for graduate students in TUS & for public

*Promotion of synergetic researches and meetings between Intra & inter groups
*Promotion of industry & academia joint research meetings and collaborative researches

Water on materials’ surfaces: statistical thermodynamics and energy saving technologies
Bio-interface: hydration structures of biocompatible hydropolymers for regenerative medicine
Wetting and flow dynamics: basic researches and applications to material & energy technologies
Theories and simulations: basic researches for multiscale structure and dynamics of water
Measurements and controls on flow dynamics: for the development of novel fluidic devices
Chemical reactions and analyses: advanced applications of water for green chemistry



Topic D Molecular Dynamics Simulation of water on graphite surface
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Arrangement (left) and hydrogen-bond network
(right) of interfacial water on graphite surface

1.0

E 08f 0.66 “
i (39.68%)
5 06} -
wy
S o 0.31

L 29.83% &
5 04 ; : (19.05%)
= 0.16 0.15
z 0.2 F (5.66%) (9.20%) -
2 [

7
g,

v A . 9
4y g ag, e

Ly
006‘/ 190)'7.?! &Obe/
MD Simulation model of water on graphite surface Histogram of the polygons of the interfacial water

Finding of the characteristic structures of microscopic water
ong I‘aphite surface. Y. Maekawa, K. Sasaoka, T. Yamamoto, Jpn. J. Appl. Phys. 57, 035102, 2018.

Topic @ Wetting dynamics of liquid film surrounding small structures
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1) Spherical particle[1]: Construction of a theoretical model and its comparison with experimental data.
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2) Pillar : Experimental data (left) and their reproduction by numerical analysis (right).
Clarification of the acceleration dynamics in wettings of liquid
films interacting with small particles and pillars on substrates.

[1] L. Mu, I. Ueno, et al. J. Fluid Mech. 830, R1, 2017.
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