Session The 104th CSJ Annual Meeting

[ Academic Program [Oral A] | 07. Inorganic Chemistry : Oral A

& Mon. Mar 18,2024 1:00 PM - 3:10 PM JST | Mon. Mar 18, 2024 4:00 AM - 6:10 AM uUTC I
A1444(1444, Bldg. 14 [4F))

[A1444-1pm] 07. Inorganic Chemistry

Chair: Norihiro Suzuki, Satoshi Muratsugu

® Japanese

1:00 PM - 1:10 PM JST | 4:00 AM - 4:10 AM UTC

[A1444-1pm-01]

Development of synthesis method for A-Ti3O5 using titanium chloride as a starting material
and evaluation of its heat-storage properties

ORiku Seiki', Tomoko Kubota', Akito Fujisawa', Akhmad Fadel Fadilla', Jia Fangda?2, Shin-ichi
Ohkoshi2, Hiroko Tokoro! (1. The Univ. of Tsukuba , 2. The Univ. of Tokyo)

® English

1:10 PM - 1:20 PM JST | 4:10 AM - 4:20 AM UTC

[A1444-1pm-02]

Terbium single-molecule magnets embedded in an inorganic coordination framework
showing self-thermometry using luminescence

OJunhao Wang', Jakub J. Zakrzewski2, Mikolaj Zychowicz?, Yue Xin3, Hiroko Tokoro!, Shin-ichi

Ohkoshi3, Szymon Chorazy? (1. University of Tsukuba, 2. Jagiellonian University, 3. The
University of Tokyo)

® Japanese

1:20 PM - 1:30 PM JST | 4:20 AM - 4:30 AM UTC

[A1444-1pm-03]

Epitaxial growth of metal-organic framework on a-Al,03(0001) substrate

OShunta Iwamoto!, Ryo Nakayama2, Seoungmin Chon’, Ryota Shimizu?2, Taro Hitosugi’2 (1.
Tokyo Tech, 2. The Univ. of Tokyo)

® Japanese
1:30 PM - 1:40 PM JST | 4:30 AM - 4:40 AM UTC

[A1444-1pm-04]
Luminescence mechanism in Sn-doped zinc phosphate glass

OYuiho Kouno'2, Naoki Haruta'2, Hirokazu Masai3, Tohru Sato'2 (1. FIFC, Kyoto Univ., 2. Grad.
Sch. Eng., Kyoto Univ., 3. AIST)

1:40 PM - 1:50 PM JST | 4:40 AM - 4:50 AM UTC
Break

® Japanese

1:50 PM - 2:00 PM JST | 4:50 AM - 5:00 AM UTC

[A1444-1pm-05]

Spin relaxation properties of molecular qubit candidates using Cr¥N complexes with § = 1/2

ONaoya Yamamoto', Mizue AsadaZ, Benjamin Le Ouay', Ryo Ohtani', Toshikazu Nakamura?,
Masaaki Ohba' (1. Kyushu university, 2. Institute for Molecular Science)

® Japanese
2:00 PM - 2:10 PM JST | 5:00 AM - 5:10 AM UTC

© 2024 The Chemical Society of Japan



Session The 104th CSJ Annual Meeting

[A1444-1pm-06]
Synthesis of nickel oxide nanocrystals by supercritical hydrothermal method and their thin
film formation

OTomoki Kawase', Tomoya Oshikiri'2, Takaaki Tomai'3, Hiromasa Niinomi', Masaru
Nakagawa1 (1. IMRAM, Tohoku Univ., 2. RIES, Hokkaido Univ., 3. FRIS, Tohoku Univ.)

® English

2:10 PM - 2:20 PM JST | 5:10 AM - 5:20 AM UTC

[A1444-1pm-07]

Electron doping into Sr»IrO4 under epitaxial strain using hydrogen ion beam method

OSusumu Hirata', Mitsuhiko Maesato', Akira Chikamatsu?, Hiroshi Kitagawa' (1. Grad. Sch. of
Sci., Kyoto Univ., 2. Grad. Sch. of Sci., Ochanomizu Univ.)

® Japanese

2:20 PM - 2:30 PM JST | 5:20 AM - 5:30 AM UTC

[A1444-1pm-08]

Preparation and structural characterization of new ruthenium phosphide

OMai Nakanishi, Takumi Moriyama', Satoshi Muratsugu?, Mizuki Tada’2 (1. Dept. Chem.
Nagoya Univ., 2. RCMS, Nagoya Univ.)

2:30 PM - 2:40 PM JST | 5:30 AM - 5:40 AM UTC
Break

® Japanese
2:40 PM - 2:50 PM JST | 5:40 AM - 5:50 AM UTC

[A1444-1pm-09]
Appearance of ferromagnetism in nanoporous EuTiOs thin film

ONorihiro Suzuki' (1. Tokyo Denki University)

® Japanese
2:50 PM - 3:00 PM JST | 5:50 AM - 6:00 AM UTC

[A1444-1pm-10]
Fabrication of porous iron oxide films by a casting with nanocolloidal solution

OSakiko Miyamoto!, Hiroaki Uchiyama', Yasushi Obora' (1. Fac. Chem. Matl. & Bioeng., Kansai
uUniv.)

® Japanese

3:00 PM - 3:10 PM JST | 6:00 AM - 6:10 AM UTC

[A1444-1Tpm-11]

Structural control of organically bridged siloxane oligomers obtained by hydrolysis and
condensation of bis(triethoxysilyl)benzene

OMayu Suzuki!, Miharu Kikuchi®, Taiki Hayashi', Takamichi Matsuno’?2, Atsushi Shimojima'2
(1. School of Advanced Science and Engineering, Waseda University, 2. Kagami Memorial
Research Institute for Materials Science and Technology, Waseda University)

© 2024 The Chemical Society of Japan



A1444-Tpm-01 BALEA H104EFES (2024)

Development of synthesis method for A-TizOs using titanium
chloride as a starting material and evaluation of its heat-storage
properties

(‘Dep. of Materials Sciences, Faculty of Pure and Applied Sciences, Univ. of Tsukuba, “Dep.
of Chemistry, School of Science, Univ. of Tokyo) ORiku Seiki,' Tomoko Kubota,' Akito
Fujisawa,' Akhmad Fadel Fadilla,' Jia Fangda,? Shin-ichi Ohkoshi,? Hiroko Tokoro®

Keywords: Titanium oxide, Heat-storage material; Pressure-induced phase transition

[Introduction] The lambda-phase trititanium pentoxide (A-TizOs) was reported as a
pressure-responsive heat-storage material that enable to preserve thermal energy in the long-
term.!'> 1 In this study, we developed a synthesis method to obtain A-Ti;Os simply by using
titanium chloride as a starting material.

[Experiment] A mixed solution of H,O, TiCls, and NH3 was prepared in a round bottle
flask. The solution was stirred at 50 °C for 20 hours in an oil bath. The precipitation was
extracted from the solution by centrifugation, washed with ethanol, and heated at 60 °C for 24
hours to obtain a precursor. Then the precursor was sintered at 1100 °C for 20 hours under a
hydrogen flow rate of 0.5 dm® min™, obtained a black powder sample.

[Results] XRF measurement indicated that the composition formula was Tiz003)Os.0003)
(Calculated: Ti 64.22, O 35.78 wt%; Found: Ti 64.53, O 35.47 wt%). Powder X-ray diffraction
(PXRD) pattern and Rietveld analysis indicated that the obtained black powder was a single
phase of A-TizOs (monoclinic, C2/m; a = 9.8332(2), b =3,78568(7), ¢ = 9.9688(2), f =
91.259(2) °) and the crystalline size was estimated 57 £ 3 nm. Pressure threshold (Pu) for
converting 50 % of A-Ti3Os to B-TizOs was approximately 300 MPa. The transition enthalpy
(AHyans) of the temperature-induced phase transition from pressure-produced B-TizOs to A-
Ti;Os was 7.78 + 0.26 kJ mol™" at 462 K. Next, we investigate the influence of the crystalline
size on the Py and the AHyans. The examination of the relationship between crystalline size and
the Py and the AHians demonstrated that a reduction in crystalline size and an increase in the
proportion of surface atoms intensify the influence of surface energy on the Gibbs free energy.
This decreases the AHyns and consequently increases the Py. Understanding the relationship
between the crystalline size and heat storage properties is essential for developing effective
heat storage materials.

o

T 8x10° 100
! j \ . ® observed ) L —
g A %] : L
¢ — calculated pattern .
6 80 i )
¢ . difference 2 \- " B-Ti;Os
y . _; 4 | calculated positions | § g, \.
't ' 0 3 | of A-TiOs :
~ 4 ® y g
¢ / E 2 f o 40 ;). .
= £ J ! . g /
‘ N . W & 20 o
} A-TizO
| 0 . —  ATEO:
b c | ]
oy ! }
a

; .
| 0 20 30 40 50 60 70 80 90 100 0 500 1000 1500 2000
b 20/° Pressure / MPa

Fig. 1: Crystal structure of A-Ti30s (left), PXRD pattern with Rietveld analysis of the obtained
black powder sample (middle), and the phase fraction of A-Ti3Os and B-TizOs (right).
1) S. Ohkoshi, et al. Nature Chem., 2010, 2, 539. 2) H. Tokoro, et al., Nature Commun., 2015, 6, 7037.
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Terbium single-molecule magnets embedded in an inorganic
coordination framework showing self-thermometry using
luminescence

(‘Institute of Pure and Applied Sciences, University of Tsukuba, *Faculty of Chemistry
Jagiellonian University, *School of Science, The University of Tokyo)

OlJunhao Wang,' Jakub J. Zakrzewski,”> Mikolaj Zychowicz,®> Yue Xin,> Hiroko Tokoro,'
Shin-ichi Ohkoshi,® Szymon Chorazy?

Keywords: Single-Molecule Magnet, Luminescence Thermometry, Emission

Research on combining magnetic and optical properties within a single-phase material
unveils novel cross-effects, facilitating the development of advanced magneto-optical
functional devices. Lanthanide(II) complexes are such materials, which can accommodate
both luminescent functionalities and single-molecule magnet (SMM) property, promising
for high-density information storage devices with optical features.

In this work, we constructed a three-dimensional cyanido-bridged coordination
framework, [Tb"™(H,0),][Co™(CN)s]-2.7H,O (1), and its thermally desolvated phase,
Tb"[Co™(CN)s] (2), and investigated the conjunction of Tb(IIl)-centered SMM and
luminescent functional properties in them. Upon topotactic transformation between two
phases, the terbium complexes underwent a geometry change between an 8-coordinated
square antiprism (in 1) and a 6-coordinated trigonal prism (in 2), which led to switching of
both SMM and luminescent properties. Tb(III) in 1 revealed a moderate magnetic
anisotropy with SMM character detectable up to 8.5 K. Upon dehydration, a much larger
magnetic anisotropy energy barrier of 594(18) cm™' was detectable up to 42 K.
Characteristic luminescence observed from Tb(IIl) exhibited a hue switching of in the
emission color. Additionally, their emissions as a function of temperature made both 1 and 2
luminescent ratiometric thermometers, working in the cryogenic temperature regime as low
as ca. 6 K, showcasing SMMs with self-temperature monitorable features by optical means.
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1) Y. Xin, et al., J. Am. Chem. Soc. 2019, 141, 18211. 2) J. Wang, et al., J. Am. Chem. Soc. 2020, 142,

3970. 3) J. Wang, et al., Angew. Chem., Int. Ed. 2023, 62, €202306372.
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Epitaxial growth of metal-organic framework on a-AlO3;(0001) substrate ('School of
Materials and Chemical Technology, Tokyo Institute of Technology, *Graduate School of
Science, the University of Tokyo) OShunta Iwamoto,! Ryo Nakayama,”> Seoungmin Chon,’
Ryota Shimizu,? Taro Hitosugi'+?

Epitaxial growth of metal-organic frameworks (MOFs), in which crystals are grown on a
substrate with a well-defined orientation, is important for utilization of anisotropic properties
and interface research. Recently, epitaxial growth between MOFs and other materials has been
reported” and has attracted much attention. However, epitaxial growth of MOFs on metal
oxides without surface modification is difficult and there is no report. In this study, we report
the epitaxial growth of UiO-66-(OH), (111) on an a-Al,Os (0001) substrate. Hsdobdc and
Zr(acac)4 thin films were deposited by vacuum deposition. The thin film was annealed with 5
uL of 75vol% aqueous acetic acid solution. X-ray diffraction ¢-scans of Al,O3 104 and UiO-
66-(OH), 200 (Fig. 1) exhibit peaks at the same in-plane angle, confirming epitaxial growth.
Keywords : Metal-Organic Framework, Epitaxial growth, Physical Vapor Deposition
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Theoretical study on luminescence mechanism in Sn-doped zinc phosphate glass ('Fukui
Institute for Fundamental Chemistry, Kyoto University, *Graduate School of Engineering,
Kyoto University, *National Institute of Advanced Industrial Science and Technology)
O Yuiho Kouno'?, Naoki Haruta'?, Hirokazu Masai’, Tohru Sato'*

The quantum mechanics/molecular mechanics (QM/MM) model of luminescent Sn-doped
Zn0O-P,0:s glass is constructed based on the non-doped glass structure estimated by the reverse
Monte Carlo method. Time-dependent density functional theory calculations reveal that the
experimentally observed absorption peak at about 5.0 eV is mainly ascribed to the So—S75 of
the present model, which is the electronic transition between delocalized molecular orbitals
around a 4-coordinate Sn*', including the s—p transition.

Keywords : QM/MM, Density functional theory,; Reverse Monte Carlo
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Fig. 1 (a) T_he voptimized ONIOM model 18- 2: The experimental absorption
and (b) its QM region. spectrum® and the theoretical one with

the linewidth of 1300 cm™.

1) H. Masai et al., Opt. Express. 2012, 20,27319. 2) A. Torimoto et al., J. Ceram. Soc. Jpn. 2016, 124,
554. 3) H. Masai et al., Phys. Status Solidi B. 2020, 257, 2000186. 4) H. Masai, unpublished result.
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Spin Relaxation Properties of Molecular Qubits Based on a Spin-1/2 Cr'N Complexes
(" Department of Chemistry, Grad. School of Science, Kyushu Univ., *Institute for Molecular

Science) ONaoya Yamamoto,' Asada Mizue,” Le Ouay Benjamin,' Ryo Ohtani,' Toshikazu
Nakamura,” Masaaki Ohba'

A mononuclear complex [Cr'N(salen)] (salen = N,N’-Bis(salicylidene)ethylenediamine)
having S = 1/2 spin was prepared as a molecular qubit candidate. In order to weaken
intermolecular interaction between paramagnetic Cr(V) centers in the lattice, solid solutions
[CrxMn(.xN(salen)] were prepared by diluting with diamagnetic isomorph [Mn"N(salen)].
Frequency dependence of AC susceptibility of the solid solutions clearly exhibited magnetic
relaxation behavior and the relaxation time increased with decreasing content of Cr(V).
Inversion recovery and Hahn-echo experiments by pulse EPR spectra demonstrated spin
relaxation behavior at room temperature.

Keywords : Spin qubit, Spin relaxation, Pulse EPR; Magnetic relaxation, Chromium(V)
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1) N.Azuma, Y.Imori, et al, Inorganica Chimica Acta, 1997, 266, 29
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Synthesis of nickel oxide nanocrystals by supercritical hydrothermal method and their thin film

formation ('Institute of Multidisciplinary Research for Advanced Materials, Tohoku University,

2Research Institute for Electronic Science, Hokkaido University, 3Frontier Research Institute

for Interdisciplinary Sciences, Tohoku University) OTomoki Kawase,! Tomoya Oshikiri,'-
Takaaki Tomai,'* Hiromasa Niinomi,' Masaru Nakagawa!

Nickel oxide (NiO) has a high refractive index and wide bandgap, which is promising for a
positive-type (p-type) semiconductor layer with hole transport abilities. We have attempted to
fabricate NiO thin films by pulsed laser deposition and sol-gel methods. *? In this study, a thin
film was fabricated using NiO nanocrystals with high crystallinity synthesized by a
supercritical hydrothermal method. The method effect of film fabrication on
photoelectrochemical properties was investigated. NiO nanocrystal dispersion was prepared
using nickel nitrate, oleic acid, and octane under supercritical conditions. Then, we fabricated
NiO thin films by two methods. One is the Langmuir-Schaefer method. Another is molding the
dispersion on the substrate with a polydimethylsiloxane (PDMS) flat mold. As a result, the
reduction reaction proceeded under UV light irradiation on a photocathode of the NiO
nanocrystal thin film fabricated with the PDMS flat mold. This might be due to the smaller
voids between nanocrystals caused by molding process.

Keywords : nickel oxide;, p-type semiconductor; supercritical hydrothermal synthesis;
nanocrystals; thin film formation

W b= v 7 L (NIOVEE WEITHRE L KWWY Ry » 754 L, R — /L H Al Re
RARDT 4 T (pY A EKEORESMEE LTEATH D, HAIZINE TIT/ LA
L — W —HERRIESC Y L7 VLT O NiO DO ERIZ 34 T & 72 19, AWFE CIIEER
FOKBGEIZ TR LTZ@E W E 2 A% NiO -/ fifh & AV C p B AR 4
ek L. & DIBARIEN B SA RIS G- 2 2 IOV TR Lz, BBk & LT
Wl = v 7 VKERIR . BRERAIE LTH LA VR, Dl LTAH 7 & v & minm
JEDBBEGR S T TR S8 EERIASK 20 nm O NiO F / fs s/ B 2 sl L7=,
FRPEALE B C NiO 7/ ffa o Bk & JEBR . iU A i S5 2 L TRk SN ZA
CALRRALIE &2 FoAR I CHR B9 5 Langmuir-Schaefer 15, 35 X OVE BRI 2 W N 7~ 2 FriE
AHTHRY D AF L a2 (PDMS) AR E—/L K THM IS L7 o8k %
PRENRCIZ T 5 H1E T NiO IEZ R L=, EOFE%. PDMS FEH-E—/L R TERI L
72 NiO 7/ #db i &2 et & L CRW A ICERIOEIRE T COBETS AT
L7z, ZAUX RIS LD F 2 #EBE OB NS o el ThH B2 bIVD,

1) T. Oshikiri, e al., Chem. Eur. J., 2022, 28, 202200288.
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70 [ES R P B2 2, 18p-A305-4(2023).
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Electron doping into Sr2lrO4 under epitaxial strain using hydrogen
ion beam method

(1 Grad. Sch. of Sci., Kyoto Univ,, ’Grad. Sch. of Sci., Ochanomizu Univ.) OSusumu Hirata',
Mitsuhiko Maesato!, Akira Chikamatsu?, Hiroshi Kitagawa'
Keywords: Hydrogen lon Beam, Iridium Oxide, Transport Property, Epitaxial Strain

Hydrogen (H) takes various charge states in solids, from —1 (hydride, H") to +1 (proton, HY),
and can drastically change the physical properties of solids as a dopant. The H doping also has
an advantage that it is unlikely to cause a large lattice distortion. However, the conventional H
doping methods such as exposure to hydrogen gas and electrolytic charging are applicable to
limited materials, and the amount of doped H is generally small. Hydrogen ion beam irradiation
is an excellent H doping method applicable to all materials. In addition, with our home-made
apparatus, desorption of H is suppressed by a low-temperature irradiation, and a large amount
of H doping can be realized'.

A layered perovskite compound Sr2IrOy4 is an exotic Jei = 1/2 Mott insulator derived from
spin-orbit coupling and on-site Coulomb interaction, and it is a candidate of novel
superconductor due to its similarity to cuprate high-7. superconductors. Theoretical studies
have predicted the existence of superconducting phase*?, but it has not yet been observed. For
observation of superconducting state, it is necessary to control carrier concentration by
chemical doping or to control band structure by lattice distortion. However, it is difficult to
decouple chemical doping and lattice distortion effects, because most of conventional doping
methods such as fluorine doping* inevitably cause lattice distortion. Hydrogen ion beam
irradiation method is expected to avoid this problem because it is unlikely to cause lattice
distortion. In the previous research, it is already found that heavy carrier (electron) doping is
possible in Sr2IrO4 by hydrogen ion beam irradiation without introducing the lattice distortion
using (LaAlO;3)o3(SrAlysTagsO3)07 (LSAT) substrate’. Therefore, lattice distortion and carrier
concentration can be freely controlled by the combination of epitaxial strain and hydrogen ion
beam irradiation. In this study, we report on an attempt of electron doping into Sr2IrO4 thin
films grown on LaAlOs substrate which impose compressive epitaxial strain using hydrogen
ion beam irradiation, and compare with the previous results for Sr2IrO4 thin films grown on
LSAT substrate.

1) R. Nakayama et al., Rev. Sci. Instrum., 2017, 88, 123904.
2) H. Watanabe et al., Phys. Rev. Lett., 2013, 110, 027002.
3)Z.Y. Meng et al., Phys. Rev. Lett., 2014, 113, 177003.

4) T. Maruyama et al., J. Mater. Chem. C, 2020, 8, 8268-8274.
5) Y. Yamashita et al., Phys. Rev. B, 2021, 104, L041111.
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Preparation and structural characterization of new ruthenium phosphide ('Graduate School of
Science, Nagoya University, *Research Center for Materials Science, Nagoya University)

(OMai Nakanishi,' Takumi Moriyama,' Satoshi Muratsugu,' Mizuki Tada'*

Metal phosphides are expected to be applied as catalysts, and ruthenium phosphide (Ru,P)
is reported to be highly active for the deoxygenation reaction of sulfoxides and hydrogen
evolution reaction due to its tolerance to sulfur poisoning. We prepared new metal phosphides
with the incorporation of another transition metal species to Ru,P in order to develop new
properties of metal phosphides, and Pt was incorporated into the Ru phosphides. New multi
component ruthenium phosphide (denoted as compound 1) was prepared, and its XRD pattern
suggested that its crystalline structure was similar to that of Rh,P (a CaF»-type structure). Detailed
structural characterizations of compound 1 through TEM, HAADF-STEM, XPS and XAFS are
investigated.

Keywords * Metal phosphide, Ruthenium, Alloy
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[1] H. Ishikawa et al., JACS PP

Au, 2022, 2, 419-427. l T (ICSD: 74524)
[2] Z. Pu et al, Angew. Chem. 20 3 40 5 6 70 80

Int. Ed., 2017, 56, 11559-11564. 26 degree
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Appearance of ferromagnetism in nanoporous EuTiOs3 thin film
(Tokyo Denki University) ONorihiro Suzuki

Although bulk EuTiOs is antiferromagnetic, it is known to exhibit ferromagnetism with its
crystal lattice is distorted. In this study, the appearance of ferromagnetism in EuTiO; was
attempted by facilely introduced crystal lattice distortion via chemically-synthesized
nanopores." Analysis of high-magnified TEM images around nanopores revealed that a biaxial
strain sufficient to induce ferromagnetism was created inside the crystallized framework. When
magnetism of synthesized nanoporous EuTiO; thin film was measured, the film showed
ferromagnetism as expected. High-magnified TEM also revealed that the surface of the
framework was amorphous, forming the core-shell structure. Because a previous study reported
that amorphous EuTiO; had ferromagnetism,” the amorphous shell may also contribute to the
appearance of ferromagnetism of synthesized nanoporous EuTiOs thin film.”

Keywords : Porous Materials; Nano-materials, Ferromagnetism, Crystal Lattice Distortion,
Ceramics

EuTiOs (/3L 7 TIE SRR TH 2 23, FEEF23E S L mBkiERic 2 2 Fp3
HIS TS, Afgecid, LM TEIC X O ERIL 229 7 $ifL2 v, fERE T8
AuABMNEANT 5 2 & T EuTiOs DRI Z A7z Y, /7 LA O &R
K TEM W2 T L 72 & 2 A, fibAb U 2= AL R P IR F B 40 70 s v
FEADL I NTVARIEBHL RS, 220, EHL 72+ 2 %L1
EuTiO; RO ZHIE L7z & 2 A, HOWE D @Gz nm L, £, &f%% TEM
WD 5. MEHRELIZ7EL 7 7 ATHY, a7- 2 VEEEZIBRL Tw3 2
EHHOE o7, SR LD 7EIL 7 7 A BuTiOs 23IER b 7269 22 &
PREINTVRR I ENS, TELT 7 ABOFED, ERLL 727 / % 5L EuTios
I B 2EMEORBUCH G L Cw 3 aEgEdb Ez o5 Y,

1) Synthesis of porous EuTiOs thin film and an attempt to achieve multiferroic properties, N. Suzuki et
al., The 101st CSJ Annual Meeting (2021) [% L% EuTiO, HlEOER & <2 L F 7 2 a4 v 7t~
DikA HAR AR 101 HF4E2 (2021)]

2) Ferromagnetism induce by lattice volume expansion and amorphization in EuTiOs thin films, K.
Tanaka et al., J. Mater. Res. 2013, 28, 1031-1041.

3) Chemical synthesis of nanoporous EuTiOs thin film and induced ferromagnetism, N. Suzuki et al.,
Appl. Surf. Sci. 2023, 615, 156421.
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Fabrication of porous iron oxide films by a casting with nanocolloidal solution ('Fac. Chem.
Matl. & Bioeng., Kansai Univ.) OSakiko Miyamoto,' Hiroaki Uchiyama,' Yasushi Obora!

Coating of metal colloids is an effective method to fabricate porous films with applications
in areas such as photocatalysis and photoelectrochemistry. !

We have reported a one-step synthesis of metallic nanoparticles using N,N-
dimethylformamide (DMF) as a solvent, reductant and stabilizer.” 3 These nanocolloids have
high catalytic activities for various organic transformations. In this presentation, we fabricated
coating films by a casting method using DMF-stabilized iron oxide nanocolloids. The surface
of the coating films was characterized by a FE-SEM. As a result, we have confirmed that nano-
sized porous films are produced with uniformity and density.

Keywords : Porous films, Nanocolloid; Casting, Iron oxide
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DBHFEEAT > T X 7223, ARUFSETIL DMF R bik T/ Wi+ %2 % v A MEIZX D i
WECa—T 4 v 7 &iTo7. Bobhiza—7 (7% FE-SEM TH#HT L7558,
T A RORLA- DI — IO IR BICIE S TV D ZAUER A gl L7z,

Ké‘\ evaporation, calcination Porous films

—

Casting method
1) D. G. Shchukin, R. A. Caruso, Adv. Funct. Mater., 2003, 13, 789.
2) T. Nagata, Y. Obora, ACS Omega, 2020, 5, 98.
3) R. Azuma, S. Nakamichi, J. Kimura, H. Yano, H. Kawasaki, T. Suzuki, R. Kondo, Y. Kanda, K.-I.,
Shimizu, K. Kato, Y. Obora, ChemCatChem, 2018, 10, 2378.
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Structural Control of Organically Bridged Siloxane Oligomers Obtained by Hydrolysis and
Condensation of Bis(triethoxysilyl)benzene ('School of Advanced Science and Engineering,
Waseda University, Kagami Memorial Research Institute for Materials Science and

Technology, Waseda University) O Mayu Suzuki,'! Miharu Kikuchi,'! Taiki Hayashi,'
Takamichi Matsuno,'? Atsushi Shimojima'-

Organosiloxane-based materials have various applications because they exhibit high
thermal stability and diverse properties depending on the structures and the types of organic
groups. For precise structural control, it is important to prepare well-defined organosiloxane
oligomers as building blocks. In this study, hydrolysis and condensation of 1,3-
bis(triethoxysilyl)benzene in the presence of quaternary ammonium hydroxide was conducted
to form well-defined organically bridged siloxane oligomers.

Keywords : Organosiloxanes, Organo-bridged alkoxysilane,; Siloxane oligomer, Hydrolysis
and condensation
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1) M. P. Kapoor and S. Inagaki, Bull. Chem. Soc. Jpn. 2006, 79, 1463; 2) R. Millini and G.
Bellussi, Catal. Sci. Technol. 2016, 6, 2502; 3) H. Kuge et al., Chem. Asian J. 2008, 3, 600.
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