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Intrinsic graphene oxide colloid ('Research Initiative for Supra-Materials: RISM, Shinshu
University, *Institute for Aqua Regeneration, Shinshu University) OHayato Otsuka,! Katsumi
Kaneko?

Graphene oxide (GO) dispersions are unstable and those colors associated with structural
changes vary with time. Despite their importance, the structural changes that occur in colloidal
dispersions of GO have not been well understood. We characterize GO dispersions by means
of the optical properties as a function of time and temperature to quantitively describe the
spontaneous structural changes, evidencing the presence of three states of GO, intrinsic,
metastable and transient GOs.

Keywords : Graphene oxide, Ripening, Structural changes, Physical properties
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[1] H. Otsuka, K. Urita, N. Honnma, T. Kimuro, Y. Amako, R. Kukobat, T.J. Bandosz, J. Ukai, I. Moriguchi, K.
Kaneko, Nat. Commun. 15, 1708 (2024).
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Structural color soft materials consisting of graphene oxide nanosheets
(‘Faculty of Textile Science and Technology, Shinshu University, *RIIS, Okayama University)
ODaisuke Ogawa,' Yuta Nishina,” Koki Sano'

Graphene oxide (GO) nanosheets are important nanocarbon materials with excellent
properties and two-dimensionality, having attracted much attention as next-generation building
blocks for developing functional soft materials. Recently, we established a facile method to
generate a structural color of an aqueous dispersion of GO nanosheets by increasing the
electrostatic repulsion between the nanosheets. Furthermore, we succeeded in controlling the
structural color by applying a strong magnetic field. Here, we report that a new type of GO
nanosheets gel with a vivid structural color can be synthesized by fixing the photonic structure
of GO nanosheets through radical polymerization.

Keywords : Graphene Oxide Nanosheet; Structural Color;, Magnetic Orientation; Functional
Soft Material
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[1] N. Morimoto, Y. Nishina et. al. Chem. Mater. 2017, 29, 2150-2156.

[2] S. Kondo, T. Nishimura, Y. Nishina, K. Sano, ACS Appl. Mater. Interfaces 2023, 15, 37837-37844.
[3] D. Ogawa, T. Nishimura, Y. Nishina, K. Sano, Nanoscale 2024, 16, 7908-7915.

[4] D. Ogawa, Y. Nishina, K. Sano, ChemPlusChem 2024, 89, €¢202400449.

[51 K. Sano et al. Angew. Chem. Int. Ed. 2018, 57, 12508—-12513.
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Structural Color through Self-Assembly of Rod-Shaped Particles
(The University of Tokyo) ORiki Kato, Takahiro Mikami, Takashi Kato

Structural colors have attracted attention for sustainable optical materials. These colors are
originated from selective light reflection and diffraction of periodic several hundred nm
structures. Self-assembly of liquid crystals to form periodic structures is effective process for
developing structural color materials. Molecular-based cholesteric liquid crystals with helical
pitch are typical examples of structural materials. Some liquid-crystalline colloidal
nanoparticles dispersed in solvents also exhibit structural colors such as cellulose nanocrystals
and inorganic nanosheets. We have synthesized various inorganic/polymer hybrid colloidal
liquid crystals as functional materials. Here, we report new photonic colloidal liquid crystals
composed of inorganic/polymer hybrid nanorods and water. The colloidal liquid crystals
exhibited high reflectance and strong angular dependency. The coloration was tuned by control
of particle concentration and particle size. The colloidal liquid crystals were immobilized in
organic polymer network, which exhibited mechanochromic properties.

Keywords : Colloid; Liquid Crystals; Structural Colors; Gels; Self-Assembly
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1) Biomineral-Inspired Colloidal Liquid Crystals: From Assembly of Hybrids Comprising Inorganic
Nanocrystals and Organic Polymer Components to Their Functionalization. M. Nakayama, T. Kato, Acc.
Chem. Res. 2022, 55, 1796.

2) 2D Photonic Colloidal Liquid Crystals Composed of Self-Assembled Rod-Shaped Particles. R. Kato,
T. Mikami, T. Kato, Adv. Mater. 2024, 36, 2404396.
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Research on the Production of Heterogeneous Material Micro Gel Spheres (Japan Atomic
Energy Agency) OKoichi Kawaguchi, Shohei Ueta, Takato Marufuji, Xing L. Yan

Functional microcapsules, which have more economical and efficient R & D needs than
before, have been being developed in a variety of fields in a novel manufacturing method to
miniaturize from micro- to nano- scales. To apply the conventional sol-gel method for
microencapsulation by a nanogelic film made of a different material, the simultaneous control
of two different sol-gel reactions is an issue. On the other hand, liposomes, which are emulsion,
may act as a very thin field for hydrolysis reaction at its interface by lipping lipid double layer
and hydrophobic hydration associated with heating (Fig. 1). Authors tried to manufacture a
double gel sphere consisting of neodymium hydrate and zirconium hydrate by dripping
hexamethylenetetramine (HMTA) and neodymium nitrate aqueous solution into heated two
phases of dioleoyl phosphatidylcholine (DoPC) pentadecane solution and the zirconium nitrate
aqueous solution. This work was supported by JSPS KAKENHI Grant Number JP23K04562.
Keywords : Internal Gelation, External Gelation; Bilayer, Gel Sphere; Coated Particle
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Figure 1 Schematic figure of double gel sphere formation
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Hydration Structure Evaluation of Electrolyte Aqueous Solutions under Vibrational Strong
Coupling (‘Faculty of Science, Hokkaido University, *JST-PRSTO) O Masaki Itatani,'
Tomohiro Fkushima,"? Kei Murakoshi'

Molecular vibrational strong coupling (VSC) state is formed by quantum interaction between
the vacuum field cavity mode and the molecular vibrational mode in a Fabry—Perot (FP) cavity
under dark conditions. In this study, we focused on the VSC of H,O in order to obtain
fundamental insights into effects of presence of hydrogen bonding network on VSC by FT-IR
spectroscopy measurements with different temperatures and electrolytes. We have obtained
temperature-dependent spectra in the range of 20 — 40 °C in the FP cavity, where temperature
possibly influence not only coupling strength but also IR spectrum shape of VSC-H-O.
Keywords : Vibrational strong coupling; H>O; Cavity; FT-IR

[Fim] B3R — FRRFED ) TREIE — N A3 25 & IREEMSE AR
e S D, JRERN DKy T EENREE S IRIEZ TEA T 5 2 & 18 L DK FnfsdE
DZEFADIRIE I TV D0, EERRIED KN T HKBEA TR Y MU —7 ORI %,
RENTRAE S ICEE L7272, ARFIEClid, IBEZLZFE D in-situ FT-IR 43 J6EHA]
VT, Flix OEMEIAIR TR S - FP LIEZRN TR S 5 K5y 1 O R Eh R
fE A REBIZ I 1T D /K Ft G OB A FGE L T2, (@) H,0—==
[22BR] CaF, &4k EIZ Ti2 nm. Au 8 nm, SiO; 20 nm
BARAEL, SHmERmIE5 I EI2L Y Fabry-Perot
(FP) WUt as % E8 L 7= (Figure (a)), SEfIZEEMK
F T EIE R 2 AFL, TEIRAKIEER 1 L 25 1B i 18
BATUNRAS B in-situ FT-IR 4906 3H11 247 5 7=, (b) oepmrzrrms (€) | menrr

@ 06F 1 5E 3
(R B5] BECHT oL OREMEHET < § o (4 | god 3
<. GRIEHE LO CaFy A AT FTIR 49567 3 oof JEDTTT

W %47 - 7= (Figure (b), (c)), ANV, OH fH# oofLo
IR — 7 ICEENAKS TR 7 AX —F 4000 3000

0 1 1 11 1
2025303540
Temperature / °C

© The Chemical Society of Japan

Wavenumber / cm "
EOENIIRE SN D 3FEEOKE-ESX Y FU—7
D95, @EBEOKST (MW, IW) OFEIG N
L. ZOMERZEIITIRE I L TR TH -7z, —
FCEIBALEEZ V- FP RN TIX., H0 DR
BiRAE Ik T 2 ERE VTR Z U N 238
i, S OFEFEEONRER N RO R 100 cm™!
FEERBEN L, T OZENMEEKE B HRKDE N EE L F

Figure. (a) Illustration of fabricated
FP cavity consisting of copper. (b)
IR spectrum of H,O including
decomposition into network water
(NW, gray), intermediate water (IW,
green), and multimer water (MW,
yellow). (c) Variation  of
composition fraction of NW, IW,
and MW against temperature.
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