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Monomer/ Excimer Vapochromism of z-conjugated ionic liquid-SBA15 composites(' Graduate
School of Science and Technology, Shinshu University, *Faculty of Science, Department Chemistry,
Shinshu University) O Ayaka Kira,' Kento Nakamura,' Taku liyama® , Ryusuke Futamura?

Ionic liquids are molten salts that are in a liquid state at room temperature. An ionic liquid with a
naphthalene ring in the cation framework as a m-conjugated substituent, called [NMMI][TFSI], exhibits
fluorescent emission and we have identified that monomer/excimer emission changes, depending on the
neighboring environment of cations. Here, we report vapochromism phenomena of a composite material
which we synthesized by incorporation of [NMMI][TFSI] into mesoporous silica SBA15 pores. This
material shows monomer/excimer emission changes in response with adsorption and desorption of
organic vapors, suggesting the applications of highly sensitive volatile organic vapor sensing with the
composite material.

Keywords . lonic Liquid; Mesoporous silica; fluorescence, m-conjugated molecule
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Enhancement of N»/CO, separation performance by ionic liquid bound between GO layers
(‘Guraduate School of Science and Technology, Shinshu University, *Faculty of Science,
Shinshu University) OMami Wada,' Akira Sakima,' Taku liyama,? Ryusuke Futamura?

Graphene Oxide (GO) has a layered structure of exfoliated graphene sheets that act as a
molecular sieve, making it a promising candidate for applications in molecular separation. GO
can be easily modified on their chemical and physical properties by forming composites. In
this study, we synthesized a composite of GO with an ionic liquid (IL) and the gas permeability
of the membrane was investigated. By introducing ionic liquid into GO, the spacing between
layers of GO nanosheets is increased, and the introduction of an interaction field with gas
molecules. So, it is expected that GO-IL will be molecular-selective and highly permeable
membrane materials. As a result, the introduction of the ionic liquid between the layers of the
graphene sheets expanded the interlayer spacing, enhancing nitrogen permeability. On the other
hand, it was revealed that the permeance of CO, decreased, suggesting stronger quadrupole
interactions with ions.

Keywords : Graphene Oxide, lonic Liquid, Membrane Separation method, N»/CO, Separation
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Temperature dependence of confined water behaviors in hydrophobic carbon nanopores from
In-situ X-ray scattering measurement with a brand-new high-temperature adsorption system
(!Department of Chemistry, Faculty of Science, Shinshu University)

(OChika Omoteyama!, Yasuhiro Sugiyama!, Taku liyama!, Ryusuke Futamura!

Confined water in hydrophobic nanopores shows different physical and chemical properties
compared with those of bulk water. The temperature dependence of these properties provides
us crucial information to elucidate the anomalous behaviors of confined water, but the effect
especially at high temperature is not fully understood. In our presentation, we will report a
brand-new vapor adsorption system which enables in-situ X-ray scattering measurements at
high temperatures and the density changes of confined water at high temperatures.

Keywords : Water behavior, Water adsorption; In-situ X-ray scattering measurement;

High temperature adsorption system,; Development of new device
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Structure of Nano-Confined Liquid Studied using Synchrotron Radiation X-Ray Diffraction:
Dependence on Molecular Structure ('New Industry Creation Hatchery Center, Tohoku
University, *“Japan Synchrotron Radiation Research Institute) O Masashi Mizukami,'
Noboru Ohta?, Takuya Yanagimachi', Yuta Shibuya', Naoto Yagi’, Kazue Kurihara'

Liquids in nano-level gap (nano-confined liquids) exhibit properties quite differ from bulk,
such as the formation of ordered structures and a significant increase in viscosity. The
properties of nano-confined liquids are of interest as complex systems, and they play an
important role in various cutting-edge technologies (friction/lubrication, nanoimprinting,
storage, separation and purification, etc.). For molecular level understanding of the nano-
confined liquids, we have been studying the properties of nano-confined liquids using a
resonance shear measurement (RSM) method, and also enabled a structural investigation of
nano-confined liquids using a synchrotron radiation X-ray diffraction measurement.

In this study, we evaluated structures and properties exhibited under nano-confined
conditions of a pseudo-spherical liquid molecule OMCTS (octamethylcyclotetrasiloxane), a
linear hydrocarbon hexadecane, and branched hydrocarbons (pristane and isocetane).
Keywords : Synchrotron X-ray diffraction; Nano-confined liquids, Structure; Molecular
structure
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Observation of complexation reaction on silicate surface ('School of Advanced Science and

Engineering, Waseda University, *Advanced Collaborative Research Organization for Smart

Society (ACROSS), Waseda University) O Yuta Funakoshi', Yugo Hirade?, Atsuko Nagataki?,

Miharu Eguchi'+?

We recently found that the complexation reaction of porphyrin molecules is accelerated on
the surface of layered aluminosilicate (LAS). Furthermore, we clarified by Arrhenius plot
analysis and theoretical calculation that this reaction acceleration is due to the amplification of
the frequency factor caused by the polarization of porphyrin molecules on the surface?. In other
words, it can be said that the confirmed reaction acceleration is due to a new mechanism, not a
catalytic effect. In this study, we used nanoporous silica instead of layered aluminosilicate and
observed the complexation reaction of porphyrin molecules absorbed on its surface.
Specifically, we compared the time change in visible absorption spectrum caused by mixing
cationic porphyrin with zinc ions with and without nanoporous silica. As a result, we succeeded
in capturing the further acceleration of the complexation reaction on the nanoporous silica
surface.

Keywords : Aluminosilicates, Collision Frequency, Porphyrin, Complexation Reaction
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