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Preparation of monolayer on the water surface from solid tablets of
insoluble perfluorinated crystalline polymers
('Fac. Eng., and *Grad. Sch. Sci. Eng., Saitama Univ.)
Oltsuki Fujii,! Naoto Yokokawa,' Atsuhiro Fujimori?
Abstract: To prepare a Langmuir monolayer from perfluorinated polymers/copolymers that is
insoluble in any solvent, solid tablets of the perfluorinated polymers were floated
on the water surface and left to stand overnight. As a result, a gradual increase in
surface pressure was monitored on the surface pressure-time isotherm curve, and an
increase in surface pressure due to two-dimensional compression was confirmed.
Evaluation of the organized film transferred to a solid substrate confirmed the
preparation of the Teflon monolayer on a water surface.
Keywords: Teflon-based polymers, Solid tablet, Langmuir monolayer, Langmuir-Blodgett

Films, PTFE
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References: 1) Y. Shioda, 1. Fujii, A. Fujimori, J. Fluorine Chem., 2024, 279, 110351.
2) J. Yamaguchi, S. Sugita, Y. Otsuki, T. Tsukamoto, Y. Shibasaki, A. Fujimori,
Colloids Surf. A, 2023, 663, 131120.
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Occurrence of structural color by layering organo-modified titanium oxide
single particle layers -Effects of particle size and modification chain-
(‘Fac. Eng., Saitama Univ., 2Product Res. and Devel. Dr., ALBION Co., Ltd., *Grad.
Sch. Sci. Eng., Saitama Univ.) OShoma Sakamoto,! Ayane Yamazaki,! Arisa
Watanabe,? Katsuyuki Sasaki,” Hisayoshi Kobayashi,? Kiminori Hirai,> Atsuhiro Fujimori*
Abstract: The surface of inorganic nanoparticles was modified with organic molecular chains
to prepare a monolayer on the water surface. The monolayer was layered to
various thicknesses to achieve a gradation of structural color. The particle diameter
varied from 5 to 15 nm, and polymerizable or hydrogen-bonding functional groups
were introduced into the modified chains to examine the dependence.
Keywords: Structural colors, Single particle layers, Titanium oxide, Organo-modification,
Layering
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Figure 1. (a) Schematic illustration of stepwise multilayers fabricated in this study and
photographs of corresponding films of organo-modified TiO. before and after UV
irradiation/annealing. (b) UV-vis spectra of LB multilayers of organo-modified TiO,
References:
1) Y. Yamagishi, S. Sakamoto, Y. Hasunuma, A. Fujimori, ChemistrySelect, 2024, 9, €202403262.
2) Y. Hasunuma, S. Sakamoto, Y. Yamagishi, A. Fujimori, J. Oleo Sci., 2025, 74, 107-121

© The Chemical Society of Japan - [C]C506-4am-02 -



[C]C506-4am-03 BAILES B1055FES (2025)

FEULEFROEILA—RF /) T7A4N—2EAF
T7YRREBDPFEEME I LLOYMMEZEE

BERL! - BrERFEET. 2)
OF&E Jgal! - #2 &% ' - Rokibul Hasan Rumon? « B¢ JE# 2
Changes in mechanical properties of fluorinated polymer-based composite films containing
cellulose nanofibers before and after surface modification
('Fac. Eng., and ?Grad. Sch. Sci. Eng., Saitama Univ.)
OChisato Nara,! Yuya Matsuo,' Rokibul Hasan Rumon,? Atsuhiro Fujimori?
Abstract: Compression-molded films were prepared using polyvinylidene fluoride-based
composites containing cellulose nanofibers before and after TEMPO-catalyzed
oxidation. Changes in the mechanical properties of the composite films before and
after uniaxial orientation were measured by tensile tests, and the changes in
elongation properties and Young's modulus were examined.
Keywords: Cellulose nanofibers, Surface modification, Composite films, Mechanical
properties, Polyvinylidene fluoride
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Fig. 1 Schematic illustrations of organic Fig. 2 S-S curves of compression-molded films of
fillers used in this study. (a) CNF neat PVDF, PVDF / CNF, and PVDF /
(b) TEMPO-oxidized CNF. TEMPO-oxidized CNF composites.

References: 1) P. Chu, C. Nara, RH. Rumon, K. Xu, A. Fujimori, Polym. Compos., 2025, 46,
in press (DOIL: 10.1002/pc.29445).
2) P. Chu, K. Harada, K. Xu, A. Fujimori, Polym. Eng. Sci., 2024, 64, 142.
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Preparation of gas permeable films using layered aluminosilicates and control of respiration in
fruits and vegetables (' School of Advanced Science and Engineering, Waseda University,
Collaborative Research Organization for Smart Society (ACROSS), Waseda University) O
Mao Kawai,' Yugo Hirade,? Atsuko Nagataki,”? Miharu Eguchi'-?

In the development of gas barrier films, layered aluminosilicates are often incorporated into
organic polymers to enhance mechanical strength and gas barrier properties. However, layered
aluminosilicates themselves possess film-forming capabilities and can independently produce
high-performance films. Previous our research” has demonstrated that films composed solely
of layered aluminosilicates exhibit moderate gas permeability, with larger particle sizes
correlating to reduced gas permeability. In this study, we investigated the nanostructural
changes in aluminosilicate particles when processed using a homogenizer and examined the
effects on gas permeability. Furthermore, we evaluated the impact of these films on the
respiration of fruits when applied to their surfaces.

Keywords : Gas Separation Membrane, Layered Aluminosilicate, Clay
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Figure 1. Oxygen permeance of three types
films with changing relative humidity RH%
(from 20-80%) with retaining temperature at
30 °C.

1) M. Eguchi, M. Konarova, N. Torad, T. Chang, D. Kang, J. Shapter and Y. Yamauchi, “Highly
adhesive and disposable inorganic barrier films: made from 2D silicate nanosheets and water”,
Journal of Materials Chemistry A, 2022, 10, 1956-1964.
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Mixed monolayer behavior on the water surface of azacalixarene ring containing polymers
with different linker parts
(*Grad. Sch. Sci. Eng., and *Fac. Eng., Saitama Univ., 3Fac. Sci. Eng., Iwate Univ.)

ORyoma Terui,' Manato Yoshino,? Yuji Shibsaki,® Atsuhiro Fujimori'
Abstract: Mixed monolayers were prepared using copolymers containing azacalixarene rings

with different linker parts, and their behavior was investigated.
Keywords: Mixed monolayers, Azacalixarene ring, Linker parts, Copolymers, Monolayer
behavior on the water surface
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References: 1) K. Fukushi, H. Maruyama, Y. Shibasaki, A. Fujimori, Langmuir, 2020, 36, 3770.
2) R. Terui, Y. Otsuki, Y. Shibasaki, A. Fujimori, Bull. Chem. Soc. Jpn, 2024, 97,
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Investigation of the fine particulation behavior of organo-modified nanoclay in two-
dimensional films and the mixed monolayer behavior with different inorganic nanoparticles
('Grad. Sch. Sci. Eng., and °Fac. Eng., Saitama Univ.)
ORyoma Nakada,! Tsubasa Takiguchi,? Atsuhiro Fujimori!
Abstract: Spreading solvent dependence of miniaturization behavior of organo-modified
montmorillonite was examined. In addition, the behavior of mixed monolayers with
different types of organo-modified inorganic nanoparticles was examined before
and after clay miniaturization.
Keywords: Nanoclay, Fine particulation, Organo-modification, Mixed monolayers, Inorganic
nanoparticles —
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References: 1) A. Fujimori, J. Kusaka, R. Nomura, Polym. Eng. Sci., 2011, 51, 1099. 2) A. Fujimori, N.
Honda, H. Iwashita, Y. Kaneko, S. Arai, M. Sumita, S. Akasaka, Colloids Surf. A,2014, 446,
109. 3) Q. Meng, N. Honda, S. Uchida, K. Hashimoto, H. Shibata, A. Fujimori, J. Colloid
Interf. Sci., 2015, 453, 90. 4) A. Fujimori, K. Ohmura, N. Honda, K. Kakizaki, Langmuir,
2015, 31, 3254. 5) A. Fujimori, Y. Kasahara, N. Honda, S. Akasaka, Langmuir, 2015, 31,
2895. 6) S. Hirayama, Y. Abiko, H. Machida, A. Fujimori, Thin Solid Films, 2019, 685, 168.
7) Y. Yamagishi, N. Kikuchi, A. Fujimori, Colloids Surf. A, 2023, 677, 132309. 8) R.
Nakada, S. Sugita, R. H. Rumon, A. Fujimori, ChemistrySelect, 2024, 9, €202400376. 9) K.
Ohmura, T. Yunoki, Y. Shidara, M. lizuka, A. Fujimori, Colloids Surf. A, 2017, 529, 462.

Fig. 1 Schematic illustration of experimental
strategy of this study.
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Demonstration of Thermal History System in Local Joule Heating via Azide-Pyrolysis on
Metal Oxides Surface ('Graduate School of Arts and Sciences, The University of Tokyo,
*Graduate School of Engineering, The University of Tokyo) OSatoki Yamaguchi,' Takuro
Hosomi,? Hiroshi Masai,' Tomohiro Iwai,' Takeshi Yanagida,” Jun Terao'

We have previously developed a new method for the local thermal history utilizing azide-
containing SAM immobilized on ZnO NWs.' The pyrolysis of the surface azide groups
followed by the introduction of EDS-active probes to the remaining azide groups through the
Huisgen cycloaddition allowed the heat experienced to be measured using SEM-EDS analysis
(Fig. 1A). In this study, we applied this method to a device with local Joule heating system (Fig.
1B), and successfully obtained microscale temperature differences (Fig. 1C).

Keywords : Azide Pyrolysis; Thermal History System,; Huisgen Cycloaddition,; Local Joule
Heating,; Energy Dispersive X-ray Spectroscopy
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