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Synthesis of metal oxide nanoparticles employing amino acid hydrochloride as a structure-

directing agent and their dispersion control (\Faculty of Engineering, Gifu University)
OYuto Hibi,'! Nagisa Hattori,' Takashi Sugiura,' Kazuhiro Manseki'

Nanostructured tin oxide (SnQ.) particles and their thin-films have been regarded as useful
energy materials in the production of perovskite solar cells. In this paper, we present a novel
synthesis and dispersion control of SnO; nanoparticles employing amino acid hydrochloride as
a structure-directing agent (SDA) in the solution synthesis. This provides a new strategy for
the size-tuning of sub-10 nm SnO, nanocrystals. Moreover, the SnO, dispersion/aggregation
can be solely controlled by changing the reaction temperature. Our method of using an amino
acid hydrochloride in the SnO; synthesis will have an advantage for the performance
optimization of solar cells as well as further the development of functional nanomaterials based
on versatile metal oxide nanoparticles.

Keywords : Tin oxide nanoparticles; Structure directing agents
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Synthesis of magnesium ionic conductive solid electrolyte and composition dependence of
crystal structure and electric properties. (‘Faculty of Science and Engineering, Kochi
University) OShota Tange', Naoya Kinokiri', Rie Shimanouchi'

Although lithium-ion batteries, which are widely used at present, are excellent batteries, they
also have disadvantages such as lack of resources for lithium metal to be used and being
dangerous. Magnesium ion batteries are attracting attention as safe batteries with excellent
resourceability, but they have a disadvantage of having large anion interactions.

In this study, Mg?* ion conductive material promising as this electrolyte material is newly
synthesized to reduce anion interaction by replacing ions responsible for skeletal structure and
aim for high ion conductivity. We synthesized Mgo sTi2(PO4); with NASICON type known as
highly ionic conductive crystal structure and its solid solution Mg s:x(Ti1-xAlx)2(POs); using
hydrothermal synthesis method.

Keywords : Solid electrolyte; lonic conductor; Solid solution; Mgz+ conductor
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Immobilization of molybdate ion in inorganic amorphous materials by vacuum freeze drying
method (Graduate School of Engineering, kobe University) O HUIXIN LIU, Akihiko
Kajinami

The treatment of Mo ions in the high-level wastes generated from reprocessing of spent
nuclear fuel has been an international issue. The main treatment method is to immobilize Mo
ions in glass by melt-quenching method. However, Mo component is easily volatilized at
high temperatures. Therefore, a technology that can synthesize the glass at low temperature is
desired. Our laboratory has been investigating a method for synthesizing glass at low
temperatures by vacuum freeze drying (FD) method. In this study, we attempted to create an
inorganic amorphous material that can immobilize Mo ions in large quantities by the FD
method. That is, Fe(NO3)3, Na,SiOs3 , and Na,MoOs solutions were mixed at specified molar
ratios, the pH was adjusted to neutral, to get a hydrolyzed gel. The gel was quickly cooled by
liquefied nitrogen and the water was removed by vacuum freeze drying method. The effect of
Mo content with the glass composition was investigated. In addition, the chemical stability

was evaluated by an elution test.

Keywords : vacuum freeze drying method, Immobilization, iron silicate glass, molybdate ion
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Synthesis of Lambda-phase Trititanium Pentoxide by Block
Copolymer Method

(" Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, * Department of Chemistry, School of Science, The University of Tokyo)

OK. Yamaguchi,' Y. Araki,! T. Kubota,' R. Seiki,' S. Ohkoshi,? H. Tokoro'

Keywords: Titanium oxide: Phase transition: Synthesis method

Lambda-phase trititanium pentoxide (A-Ti3Os) exhibits a reversible phase transition with
beta-phase trititanium pentoxide (B-Ti3Os) upon various external stimuli such as light and heat,
and is expected to be applied as a heat storage material that can release heat under applied
pressure.! In this study, we developed a synthesis method of A-Ti3Os nanocrystals by preparing
a precursor using a block copolymer and studied the properties of pressure-induced phase
transition of the samples.?

A mixed solution of Ti powder, H,O», and NH3 was prepared in a glass vessel, and stirred in
an ice bath below 2 °C for 2 h. The obtained yellow solution was added to block copolymer
and stirred in an ice bath below 2 °C for 4 h. Heated to 70 °C with stirring and then, we gained
a yellow powder by centrifugation, and drying. The obtained yellow powder was sintered under
hydrogen at a flow speed of 0.3 dm* min™' and 1100 °C for 5 h to give Ti3Os as a black powder.

The powder X-ray diffraction (PXRD) pattern and Rietveld analysis indicated that the
obtained sample is A-TizOs (monoclinic, space group C2/m; a = 9.8369 A, b=3.7841 A, ¢ =
9.9690 A, =91.2270 °) (Fig. 1). A pressure-induced phase transition was confirmed with the
threshold of pressure at 300 MPa, and the pressure-produced B-Ti;Os returned to A-TizOs by
heating up to 475 K with the accumulated heat energy of ca. 105 kJ L.
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Fig. 1: Crystal structure (left), PXRD patterns with Rietveld analysis (middle) and pressure
dependence of phase fractions of A and [ (right).

1) S. Ohkoshi, Y.Tsunobuchi, T. Matsuda, K. Hashimoto, A. Namai, F. Hakoe, H. Tokoro, Nature Chem.,
2, 539 (2010). 2) H. Tokoro, M. Yoshikiyo, K. Imoto, A. Namai, T. Nasu, K. Nakagawa, N. Ozaki, F.
Hakoe, K. Tanaka, K. Chiba, R. Makimura, K. Prassides, S. Ohkoshi, Nature Commum., 6,7037 (2015).
3) Y. Araki, S. Ohkoshi, H. Tokoro, Mater. Today Energy, 18, 100525 (2020).
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Immobilization of Cesium Ion in Inorganic Amorphous Materials by Vacuum Freeze-dry
Method ('Graduate School of Engineering, Kobe University) ONaoki Hamada,' Akihiko
Kajinami,' HUIXIN LIU'

The objective of this study was to synthesize iron phosphate glasses by vacuum freeze-
drying method and to immobilize cesium ions on them. Generally, iron phosphate glasses are
synthesized by melting and quenching. Vacuum freeze-drying method has not been used to
synthesize iron phosphate glass. In this study, we have synthesized iron phosphate glasses
containing cesium ions by vacuum freeze-drying method. XRD and XPS analyses were
performed on this glass. As shown in Figure 1, the XRD results showed that the fabricated
samples were amorphous. In addition, the XPS results in Figure 2 show that the iron phosphate
glass fabricated by the FD method can contain more than 7 wt% of cesium ions.

Keywords : Vacuum Freeze-Drying Method,; Iron Phosphate Glass,; Immobilization;
Cesium lon, Leaching Rate
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Fig.1 XRD pattern of cesium containing iron phosphate FCs miha B0 BF mFe mN
glass synthesized by vacuum freeze drying method. Fig.2 Composition of cesium containing iron phosphate
The 'Fe:P:Cs' shows preparation ratio of iron, phosphor and cesium. glass synthesized by vacuum freeze drying method.
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Study of the synthesis conditions for tetragonal zirconium dioxide

(‘Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, *Department of Chemistry, School of Science, The University of Tokyo) O Yuki
Konno,' Natsuki Asano,' Shin-ichi Ohkoshi,? Hiroko Tokoro!

Keywords: Zirconium dioxide; Structural phase transition; Zirconia

Introduction Zirconium dioxide (ZrO,) is an attractive material that used in solid oxide fuel
cells due to its high ionic conductivity. It is known that ZrO; is monoclinic at room temperature
but undergoes structural phase transition to tetragonal (1170 °C-2370 °C), and to cubic
(2370 °C). Our research group reported that tetragonal ZrO, can be obtained at room
temperature by sintering a precursor obtained by dropping an NHj3 aqueous solution into an
aqueous ZrCly solution and performing rapid cooling. In this study, we investigated the effect
of changes concentration of ammonia aqueous solution during precursor synthesis on the
appearing fraction of tetragonal ZrO,.

Synthesis A solution of H,O, ZrCls, and NH3 (sample 1: 9.6 mL, sample 2: 19.2 mL, sample 3:
38.4 mL) was prepared in a flask and stirred at 50 °C for 20 hours and formed precipitate. The
precipitate was obtained by centrifugation, washed with ethanol, and heated at 60 °C for 24 h
on a hot plate. After treatment at 200 °C for 10 minutes, precursors were heat with a sweep rate
of 4 °C/min up to 900 °C and sintered for 1 hour. After that, the samples were rapidly cooled
with water. The powder X-ray diffraction (PXRD) measurements were performed to study the
crystal structure of the samples.

Result and Discussion Rietveld analyses were performed for samples 1, 2 and 3. Sample 1 had
24.51% tetragonal (a = b = 3.5963 X, c=5.1863 A,) and 75.83% monoclinic (a =5.1451 A, b
=52071 A, c=5.3141 A, $=99.197 °) (Fig. 1a), sample 2 had 30.29% tetragonal (a = b =
3.5963 A, ¢ =5.1867 A,) and 69.71% monoclinic (¢ =5.1451 A, b=5.2073 A, c = 53152 A,
B =99.211°) (Fig. 1b). Sample 3 had 31.93% tetragonal (a = b =3.5962 A, ¢ = 5.1869 A,) and
68.07% monoclinic (a = 5.1448 A, b=5.2075 A, c = 5.3159 A, =99.173 °) (Fig. 1c). These
results indicated that the higher concentration of NH3 solution for precursor synthesis, the
higher formation of tetragonal ZrO,. In addition, crystalline size of the tetragonal and
monoclinic phases were estimated by Rietveld analysis, i.e., ca. 15.3 nm and 16.5 nm for
sample 1, 14.7 nm and 16.45 nm for sample 2, and 13.3 nm and 12.9 nm for sample 3, tetragonal
and monoclinic phases, respectively. Both crystallite sizes were decreased as the concentration
of NHj3 solution increased. These results suggest that as the concentration of the NH3 aqueous
solution in the precursor synthesis increases, the crystallite sizes decrease, then formation of
tetragonal phase increases.
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Fig. 1: XRD patterns and Rietveld analyses of (a) Sample 1, (b) Sample 2, and (c¢) Sample 3. Dots, blue, pink,

orange, and gray lines are the observed plots, calculated monoclinic, tetragonal, total XRD pattern, and XRD

difference between observed and calculated, respectively. Blue and pink bars represent the calculated positions

of the Bragg reflections of monoclinic and tetragonal phases.

© The Chemical Society of Japan -P1-2pm-06 -



P1-2pm-07 BALSS HE104BFES (2024)

Stabilization of tetragonal phase of zirconium dioxide at room
temperature

(* Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, 2 Department of Chemistry, School of Science, The University of Tokyo)

ON. Asano?, Y. Konno?, S. Ohkoshi?, H. Tokoro*!

Keywords: Zirconia; Zirconium dioxide; Structural phase transition

Introduction Zirconium dioxide ZrO; is colorless and transparent material. It has a
monoclinic structure at room temperature, a tetragonal structure between 1170 °C and
2370 °C, and a cubic structure above 2370 “C. In the previous work, we synthesized a
precursor using zirconium tetrachloride (ZrClys) as starting material and obtain a tetragonal
structure at room temperature by sintering and rapid cooling. In this work, we study the
sintering-temperature dependence of rate of the produced tetragonal structure.

Synthesis Solution of H,0O, ZrCls, and NH3; was prepared in a flask and stirred at 50 °C for
20 h to form precipitate. The precipitate was obtained by centrifugation, washed with
ethanol, and heated at 60 ‘C for 24 h on a hot plate. After treatment at 200 °C for 10 minutes,
0.4 g of precursor was heated with a sweep rate of 4 °C/min up to 870 °C (Sample 1) and
900 °C (sample 2), ans 930 °C (sample 3)for 5min. Then, the samples were rapidly cooled.
Result and Discussion XRD patterns and Rietveld analyses of 1, 2 and 3 are shown in Fig.
la, 1b and 1c, respectively. 1 had a tetragonal phase of 35.18 % (lattice constants a = b =
3.5975 A.c=5.1904 A) and a monoclinic phase of 64.82 % (a=5.1414 A . b=5.2103 A,
c=5.3261 A, p=99.214°). 2 had a tetragonal phase of 31.00 % (lattice constants a =b =
3.5978 A, ¢=15.1910 A) and a monoclinic phase of 69.00 %.(a=15.1415A, b=5.2103 A,
c=5.3263 A, p=99.212 °). 3 had a tetragonal phase of a tetragonal phase of 30.17%
(lattice constants a = b = 3.5980 A, ¢ = 5.1911 A) and a monoclinic phase of 65.83 %( a =
5.1420 A, b=52103 A, c=5.3166 A, f=99.209 °). These results indicated that the lower
the sintering temperature, the more tetragonal phase was produced.
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Fig. 1 The XRD patterns and Rietveld analysis for sample 1 (a), sample 2 (b) and sample 3 (c). Black dots, green
lines, and gray lines are the observed, calculated, and the residual patterns, respectively. Blue bars, pink bars
represent the calculated positions of the Bragg reflections of monoclinic and tetragonal phases, respectively.
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Synthesis method for gallium-substituted tetratitanium heptoxide
(Tis-xGaxO7) and evaluation of its magnetic properties

(Department of Material Science, Faculty of Pure and Applied Sciences, University of Tsukuba,
2Department of Chemistry, School of Sciences, University of Tokyo) OT. Kubota,! R. Seiki,'
A. Fujisawa,'! Akhmad Fadel Fadilla,! S. Ohkoshi,? H. Tokoro!

Keywords: Titanium Oxide, Synthetic Method, Metal-Semiconductor Phase Transition

[Introduction] Tetratitanium heptoxide, Ti4sO, exhibits metal-semiconductor phase transition.
The metal-substituted tetratitanium heptoxide is expected to control the electrical conductivity
and the phase transition behavior. In this study, we developed a synthesis method to obtain
gallium-substituted titanium heptoxide, Tis..Ga.O7, and study the effect of gallium-substitution
on the crystal structure.

[Method] A mixture solution of H>O, TiCls and NH3 was prepared in a flask, and stirred at 50°C
for 20 h. These precipitates were separated via centrifugation, washed with ethanol, and dried
at 60°C for 24 h. The precipitates were calcinated under the hydrogen flow, forming a black
powder sample. Five samples were synthesized with different Ga composition: Ga0 (sintering
temperature = 1000°C, [Ga]/[Ga+Ti] = 0%), Gal (900°C, 19%), Ga2 (900°C, 21%), Ga3
(900°C, 23%), Ga4 (900°C, 26%).

[Result] Elemental analyses by X-ray fluorescence (XRF) spectroscopy suggested the samples
forrnulas were Ti4,0007 (GaO), Ti3,93Gao,o707 (Gal), Ti3,91Gao,0907 (GaZ), Ti3,g7Gao,1307 (G33),
Tis75Gao2507 (Ga4). X-ray diffraction (XRD) patterns and Rietveld analyses indicated that the
crystal structure of Ga0 was triclinic (space group P1; a =5.5982 A, b=7.1238 A, c = 12.4604
A, 0=95.056°, f=95.145°, y = 108.783°), and those of Gal-Ga4 was also triclinic. However,
the lattice constants changed with increasing Ga substitution. For example, for Ga4, the a-axis
decreased to 5.5940 A, the b-axis increased to 7.1265 A, and the c-axis decreased to 12.4530
A. The a and y angles increased to 95.101 ° and 108.816 °, respectively, while the £ angle
decreased to 95.123°. These changes were suggested to be a change in the crystal structure
caused by the Ga substitution.

25x10°
) TiyO; crystal structure 100%
o : ' TisO7 100% 20 ® Observed

® Observed ! Calculated
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° I Difference 15

Intensity / a.u
Intensity / a.u.
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20/ 2a/°
Fig. 1 Crystal structure of Ti;O. Fig. 2 XRD pattern and Rietveld analysis of Ga0 (left) and Ga4 (right).
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Flow-type LP-ALD process for the preparation of a~Fe,Os thin films (College of Industrial
Technology, Nihon University) OMitsuki Takayanagi, Naoki Osaka, Kentarou Mori, Yohei
Yamane

LP-ALD (Liquid-Phase Atomic Layer Deposition) is a solution process that inherits the
advantages of gas-phase ALD, but does not require high temperatures or high vacuum, and thus
enables low-cost film deposition. The purpose of this study is to automate LP-ALD for a~Fe,03
film deposition using the similar process as gas-phase ALD. The prepared films are yellowish
brown, highly transparent, and strongly adhere to the substrate, while the XRD pattern suggests
that the films are amorphous. Currently, we are exploring deposition conditions for the direct
formation of crystalline a+Fe,Os.

Keywords : Thin film, Metal oxide, Deposition system
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JENFREL 722 V.
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@Fe0s (AT 5 B 2 R T foe - T
Sl Z b, (ERENZENIERE T 20 30 40 50 60
DI ENREBREI N, BUE, ﬁaaﬁa—FezOg 20/deg

DEHEEMREZ BIEL, b2 /ESRED Fig.1 WEO/EE L UVXRD /3% —

BREZMED TN D,

1) Graniel, O., Puigmarti-Luis, J., & Mufioz-Rojas, D. Dalton Trans., 2021, 50 (19), 6373-6381.
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Examination of crystal structure control by elements substitution in cyclosilicate compounds.
(‘Faculty of Science and Engineering, Kochi University) ORie Shimanouchi', Hayato Osawa',
Takuro Tkeda'

A zirconium cyclosilicate-based compound has a zirconium-oxygen-silicon 7-membered
ring channel characteristic in its structure. In sodium salts, K" is known to be incorporated
therein and is used as a treatment for hyperkalemia. This study focused on potassium salts and
attempted to shorten the synthesis time by hydrothermal synthesis.

First, precursors were synthesized from aqueous solutions of three starting substances:
colloidal silica, ZrCl,O 8H,O and KOH. The precursor was placed in an autoclave and
hydrothermal synthesis was carried out at 250 °C for 6 hours, and potassium zirconium
cyclosilicate was obtained by suction filtration, drying and firing at 800 °C. In addition, ZrCl,O
8H,0O among the starting substances were replaced with titanium tetraisopropoxide in a fixed
ratio, and synthesis was carried out according to the same procedure to obtain potassium
zirconium titanium cyclosilicate. From the result of XRD measurement, a possibility that the
size of the crystal lattice can be controlled by substituted solid solution of Zr and Ti is found.
Keywords : Hydro thermal synthesis,; Zirconium cyclosilicates; Solid solution, lonic exchange
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Luminescence property of lead halide perovskite single crystals controlled by lanthanide ions
(‘Graduate School of Science and Engineering, Teikyo University of Science, *School of
Advanced Science and Engineering, Waseda University)

OMizuki Noto,' Tomohide Yamada,? Ayumi Ishii?

Lead halide perovskites are known to exhibit strong luminescence in the visible region. In
this study, we prepared perovskite crystalline thin films doped with Yb ions and succeeded in
observation of high-brightness near-infrared luminescence through the quantum-cutting energy
transfer. To control the energy-transfer based luminescence in perovskites, we have tried to
fabricate the single crystal. In this presentation, we discuss the structure and luminescence
properties of perovskite single crystals doped with lanthanide ions.

Keywords - Lead halide perovskite; Single crystal; Lanthanide ion; Luminescence; Energy transfer
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M TOZRF—BE)T, K ESCERNENS AP THLI LN, EDAT =K L
[ZOWTIERER I SR Z N, EZTABFSE TlE, & FUINHR =L X — B2 HiEn
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1) A. Ishii, T. Miyasaka, Adv. Science 2020, 7, 1903142.
2) A. Ishii, T. Miyasaka, J. Chem. Phys. 2020, 153, 194704.
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Development of Lanthanide Based Up-conversion Materials with Multicolor Luminescence
(!Graduate School of Science and Engineering, Teikyo University of Science, 2School of

Advanced Science and Engineering, Waseda University)
ORyusuke Mizoguchi,' Truptimayee Behera,” Ryota Komatsuzaki,> Ayumi Ishii?

In this study, we have developed lanthanide-based hybrid materials with up-conversion (UC)
luminescence properties, and succeeded in improving the green UC emission efficiency of
Er(IlI)-based materials to >5% by controlling the crystal and interface structure of the particles.
In this report, control of the UC emission color by construction of hybrid structure with Mn(II)
or Tm(III) has been reported.

Keywords : Up-conversion, Lanthanide ion; Hybrid; Energy Transfer
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{ﬁbi{ﬁf‘ﬁﬁl"]iiﬂ‘iﬁk SNTHRERTH D Fig.1 UC luminescence spectra of Er-based UC
1) A. Ishii, et. al, Adv. Photon. Res. 2023, 4,2200222.  particles (Jex = 980 nm). Insets show UC emissions
2) A. Ishii, Electrochemistry 2021, 89, 544-551. under NIR light irradiation (980 nm, 100 mW).

© The Chemical Society of Japan -P1-2pm-12 -



P1-2pm-13 AA{b24 B1045SE4 (2024)

(1)L SREEARD G & FES
(REBRARE ) OFfF SIA ! - R KRG !

Luminescent copper(I) carbene complexes (! Seikei University)
OKanta Nakamura,' Taro Tsubomura,’

Imidazole, which has an N-heterocyclic structure, is often used as a carbene ligand precursor
because it is easy to handle and synthesize, and because it forms complexes that exhibit
luminescence, and these complexes exhibit various luminescent properties and chromic
behavior. We have studied Cu(I) complexes using a ligand in which two N-heterocyclic carbene
units are connected by a propylene chain, and found that they emit light in solids and solutions.
Furthermore, we have been studying how dinuclear complexes synthesized by changing
substituents change their luminescent color upon mechanical stimulation'). When the terminal
substituent was a pyridylmethyl group, a trinuclear complex in which three Cu atoms exist in
a linear manner, which is rarely reported, was synthesized. In this study, we aimed to synthesize
this copper complex and investigate in detail its luminescence, which is still unknown. We also
investigated the copper complexes with a similar trinuclear complex structure.

Keywords : carbene complex; copper complex, luminescence
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1) S. Ogawa, H. Katsuragi, T. Tkeda, K. Oshima, S. Satokawa, Y. Yamazaki, T. Tsubomura, Dalton
Trans., 2021, 50, 8845.
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Ag nanoparticle synthesis inside MOF by electrochemical reduction method (' Graduate School
of Science, Tokyo University of Science) OJunya Kato', Tomoyuki Haraguchi'

Metal Organic Frameworks (MOF) are crystalline materials with high porosity formed by self-
assembly of metal ions and organic ligands. Recently, many studies have been carried out to
construct composites of metal nanoparticles and MOFs for catalysts. In this study, Ag
nanoparticles were formed in the pores of HKUST-1 by electrochemical reduction. The
retention of the structure was confirmed by single crystal X-ray structure analysis for HKUST-
1 after the reduction. Elemental mapping of the HKUST-1 single-crystal cross section by SEM-
EDS confirmed that silver was introduced into the pores, showing that silver was distributed
throughout the cross section.

Keywords : Metal Organic Frameworks, metal nanoparticles
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1)Y. Liu, et al., Adv. Mater. 2010, 22,4112
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Pb nanoparticle synthesis within COF by electrochemical reduction method (' Graduate School
of Science, Tokyo University of Science) (OWeihua Wang,' Tomoyuki Haraguchi'

Covalent Organic Frameworks (COFs) are crystalline porous structures formed through
covalent bond between organic molecules, having functionalities like gas separation and
catalysis. Metal nanoparticles within a COF form a composite material, garnering attention for
catalytic applications. However, conventional chemical reduction methods used in previous
studies pose a challenge in achieving a densely packed nanoparticle distribution within the
COF pores. In this study, we introduced Pb*" ions into COF-300 and synthesized Pb@COF-
300 through an electrochemical reduction method.

Keywords : Covalent Organic Frameworks, Metal nanoparticles
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1) Bing-Jian Yao, et al., ACS Appl. Mater. Interfaces. 2018, 10, 20448—20457.
2) Kae Jye Si, et al., Adv. Sci. 2018, 5, 1700179.
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A Synthesis and evaluation of Cu(BDC-NHz) MOF oriented film by casting method (' Graduate
School of Science, Tokyo University of Science) OTakumi Nishigaki', Qiyuan ZHANG',
Tomoyuki Haraguchi!

In this study, MOF alignment films were easily prepared using the casting method. we
synthesized Cu(BDC-NH;) MOF nanosheets by combining 2-aminoterephthalic acid (BDC-
NH:), an amino-substituted derivative of BDC, with Cu®*" ions. The result of powder X-ray
diffraction measurement and IR measurement proved that the target nanosheet was synthesized.
Furthermore, oriented MOF thin films with a two-dimensional structure were easily
constructed by using a casting method in which the resulting colloidal solution of nanosheets
was spontaneously dropped and dried on a substrate. The high orientation and crystallinity of
the obtained thin films were demonstrated by the results of the thin film X-ray diffraction
measurement.

Keywords : Metal Organic Frameworks; thin film
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1)T. Haraguchi, et al., J. Am. Chem. Soc. 2021, 143, 16128 16135
2)Y.Fujii,et al., The 103rd CSJ Annual Meeting,2023
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AFA=y I BTV =LY =27 hbls% MOF EEFED ¥ ¥ X }EIC X 55
CRELRBEE) Offcfig &%k A RO F2 !
Fabrication of oriented crystalline thin film of cationic MOF by casting method

(! Graduate School of Science, Tokyo University of Science) OTaisei Sato!, Qiyuan Zhang!,
Tomoyuki haraguchi!

Metal-Organic Frameworks (MOFs), which are formed by self-assembly of metal ions and
organic ligands, have various applications such as gas storage and separation, and so on.
Recently, highly oriented crystalline MOF thin films have been intensively desired, which are
expected to be applied as functional devices such as gas sensors, membranes, and so on. We
have already succeeded in fabricating oriented crystalline MOF thin films by-casting method
using a colloidal solution of charge-neutral MOF nanosheets. In this study, we fabricated 2D
ELM-12 - [Cu(bpy).(OTf).] thin film on a substrate using the casting method.

First, we synthesized ELM-12 MOF nanosheets through the solution diffusion method. Next,
we fabricated 2D ELM-12 thin film on a substrate using the casting method. The pillar ligand
SiF¢? was then introduced to form 3D MOF thin film of [Cu(bpy): SiFs]. High crystallinity
and orientation of the films were confirmed by X-ray diffraction measurements in both
parallel (in-plane) and vertical (out-of-plane) directions to the substrate.

Keywords : Metal-Organic Frameworks, Thin film.
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1) T.Haraguchi et al, 70th JSCC, 2020.
2) A.Kondo et al, J. Am. Chem. Soc., 2011, 133, 10512-10522.
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Construction of COF-oriented film by casting method (Graduate School of Science, Tokyo

BAREER B104E5FER (2024)

X ¥ A MEICX B COF EEMEDORES

o S N R S

University of Science') (OKoichi Takano!, Qiyuan Zhang', Tomoyuki Haraguchi'

Covalent organic frameworks (COFs) are crystalline porous materials with potential
applications in catalytic reactions and gas storage. In recent years, there have been numerous
reports on the construction of COF-oriented films as part of efforts to develop functional
surface devices. In this study, COF-1 was synthesized, dispersed in acetonitrile and toluene
solution, and drop-cast onto a substrate. The resulting thin film, upon drying, exhibited high

crystallinity and orientation, as indicated by X-ray study.
Covalent Organic Framework; thin film

Keywords :
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Fig. 1 COF-1 ® XRD /3% — >/ (CuKa, RT): in-plane (/). out-of-plane (£7)
1) John W. Colson, et al., Science. 2011, 332, 228—231.
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Construction and evaluation of MOF oriented films with three-dimensional framework by
casting method.('Graduate School of Science, Tokyo University of Science) O Yusuke
Fujii!,Qiyuan Zhang!, Tomoyuki Haraguchi!

Metal-Organic Frameworks (MOFs) are formed through the self-assembly of metal ions and
organic ligands. Recently, MOF thin films have been expected to be applied as functional
devices, though the methods of fabricating such films have been limited to complicated
techniques. In this study, we successfully fabricated Cu(BDC) thin film and
Cuz(BDC)2(DABCO) thin film using casting method. First, we synthesized MOF nanosheets,
Cu(BDC), by the solution diffusion method. Next, we fabricated a 2D-MOF thin film of
Cu(BDC) on a substrate using the casting method. After introducing DABCO as a pillar ligand,
the 3D-MOF thin film of Cu2(BDC)2(DABC) was constructed. X-ray diffraction measurements
of the films show their high crystallinity and orientation.

Keywords : Metal Organic Frameworks; thin film
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Fabrication and Evaluation of Oriented Crystalline Zn3;(TCPP)(DABCO) MOF Thin Film by
Casting Method (Graduate School of Science, Tokyo University of Science') (OJiahao
Zhang', Qiyuan Zhang', Tomoyuki Haraguchi'

Recently, there has been significant research focused on the fabrication of crystalline-oriented
Metal-organic framework (MOF) thin films, with potential applications as functional surface
materials. In this study, we fabricated a 2D-oriented crystalline MOF: Zn3(TCPP) thin film by
casting method. Then 3D-oriented crystalline MOF thin film was formed by introducing
DABCO. The high crystallinity and controllable orientation of the obtained films were
confirmed by thin film X-ray diffraction measurement.

Keywords : Metal-Organic Framework, ,Thin Film, Surface

ZAMERNL S (MOF) 1%, &1 4 L AR+ 0 A EEE LIRS,
T ARFEA B 72 & OF§RE A 77T, MOF ZELMBEICT 2 2 Lk, H A0
BE, fille, 7' hAREREE L U TCOIHADB G S N TSN, 2 E TO MOF Bl
ROV, Layer-by-Layer {572 & OREHMER FIEITIZIZR BTz, AHFFETIE,
MOF 7/ >»— K. Zn3(TCPP) (TCPP = Tetrakis(4-carboxyphenyl)porphyrin ) = & A K&
WAEMEHA L ¥ ¥ A METZWRILEKR MOF Bl A2 M8 L7z D, HIT, 14-
Diazabicyclo[2.2.2]octane (DABCO) % /5 & 4L 7= #1238 A L, =&t MOF,
Zn3(TCPP)(DABCO) DAL )5 & &£ L 7=,

5O IR ORESE & BRI DWW TR 5 70 DI X #RIEIHT(XRD)HIE &
1To72, Figl \ZRT X HITED in-plane J7 1A Tl LA v — N O JE i E H >k D (hkO)
WIRB SN D BT — 27 OFZM, out-of-plane J71H] TIX L A ¥ —M D& & & H KD
(00) (2 SN AHEHTE — 2 LB S 4L, B @O ME S BlmtE e A 35 2

EBHBINE TR 0T,
T T T T T T ; T : :
in-plane Cuka,RT out-of-plane CuKa,RT
0y i AN
o detector “ :".'\;n.‘:i't *
. a=1674 A et
. z Substrate . AT _
E wh. | 3
Z Zz
K] b=16.74 A &
E g H] ° e g b
= “ by g3 film E
[
| J‘ A T N Simulation x8 Jk simulation
A
! | | L 1 . |' : :
10 20 30 40 10 20 30 40

20 (degree) 20 (degree)

Fig. 1 Zn3(TCPP)(DABCO)?® XRD /3% — /(CuKa, RT): in-plane (/7). out-of-plane (47)

1) T. Haraguchi, et al., The 72nd Conference of JSCC. 2020, 3A-06 .
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Double-Four-Ring #5F 7 h—H—ZFHW=7ILZ/ )
T— MEE

(PRFEL ' - RPBEELT YD) OKME thEEF ' - 4% BE* - ARH BEk ' - - 1SR
Construction of Aluminosilicate Frameworks from Double-Four-Ring-Type Molecular
Precursor (‘Faculty of Science and Engineering, Chuo University, *Graduate School of Science
and Engineering, Chuo University) O Yurika Ohnishi', Akira Imaizumi,> Akinori Honda,' Ho-
Chol Chang'

Zeolites, which possess great industrial importance, have been synthesized using discrete Al
and Si sources under hydrothermal conditions. Although a variety of zeolites have been
achieved by the conventional methods, further development of the method for rational zeolite
construction based on the composition and structure of starting materials is an urgent issue.
Therefore, we applied a single-source molecule precursor [NMes]4[ AlsSi4012(OH)s]- 13H,O
([MP]) with double-four-ring (D4R)-type core structure, which is a common unit in certain
zeolite frameworks, as a precursor. Interestingly, LTA-type zeolite, which can be construct by
linking only the D4R units, was formed under a wider range of Na" ion content and temperature
than when using discrete Al and Si sources. These results indicate an important effect of the
structure of starting materials during the aluminosilicate framework construction.

Keywords : Aluminosilicate; Molecular precursor; Hydrothermal synthesis; LTA-type zeolite
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Reference: [1] Smolin, Y. L.; Shepelev, Y. F.; Ershov, A. S.; Hoebbel, D. Sov. Phys. Dokl. 1987, 32, 943-945.
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Creation of Molecular-sized Electride Compounds by Using Tin Oxide Cluster as a Base
Material ('1IS, The Univ. of Tokyo, *JST-PRESTO, *Lab. Chem. Life Sci., Tokyo Tech, *JST-

ERATO) O Takamasa Tsukamoto'?, Mayumi Otake', Nozomi Yoshida®, Tatsuya Moriai®,
Kimihisa Yamamoto**

In this study, we investigated the creation of molecular-sized electrides with unpaired
electrons by using 1 nm clusters as a base material. In particular, by focusing on tin oxide
clusters, it was discovered that they exhibited significant coloration originating with unpaired
electrons when through a specific synthesis scheme. ESR measurements and observations of
temperature-dependent UV-vis absorption changes revealed that the clusters have a cage-like
substructure containing unpaired electrons.

Keywords : Atomic clusters, Tin oxides; Electrides
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1) T. Tsukamoto, et al., Nature Rev. Chem. 2021, 5, 338.
2) T. Tsukamoto, et al., Nature Commun. 2018, 9, 3873.
3) T. Tsukamoto, et al., Acc. Chem. Res. 2021, 54, 4486.
4) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2022, 60, ¢202114353.
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Efficient reducibility of layered polysilane for selectlve recovery of platinum ions from
aqueous media (Toyota Central R&D Labs., Inc.) OOhashi Masataka, Goto Yasutomo, Nakano
Hideyuki

Platinum (Pt) ions dissolved in artificial seawater were recovered using layered polysilane
(LpSi), which is a stacking of hydrogen-terminated monatomic silicon layers. Hydrosilyl
groups (=Si-H) in LpSi selectively reduced Pt ions to form Pt nanoparticles (Pt-NPs) on LpSi.
The formed Pt-NPs can be isolated from LpSi by simple treatment with an alkaline solution.
Moreover, the resulting Pt-NP loaded LpSi catalysed the H, evolution reaction in water splitting
as an electrocatalyst, and H» evolution proceeded quantitatively for the supplied charges.
Keywords : Layered polysilane; Platinum nanoparticle; Hydrosilyl group; Selective reduction,
Resources recovery
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M. Ohashi, Y. Goto, H. Nakano, New J. Chem. 2023, 47, 10638—-10644.
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Does the origin of montmorillonite affect cesium ion exchange behavior? (Department of
Analytical Chemistry of Medicines, Showa Pharmaceutical University) O Noriko Suzuki,
Masato Sawada, Reishi Moriya.

Bentonite deposits are formed through hydrothermal denaturation of volcanic ash deposited
by volcanic eruptions and other processes. Bentonite deposits are found in the United States,
Europe, China, and other parts of the world. It is also produced in Japan, such as Niigata,
Yamagata and so on. Montmorillonite is the main component of bentonite and is a silicate
mineral with a 2:1 layered structure. It is well known that it has exchangeable cations between
the layers, so that the ion-exchange properties will be observed. In this study, we examined the
cesium ion exchange of two types of montmorillonite (Tsukinuno and Mikawa), which are
distributed by the Clay Science Society of Japan. The CEC of smectite clay minerals is 100-
150 meq/100 g, so there was no difference in sorption in the low concentration range, but there
was a significant difference in the high concentration range.

Keywords : clay minerals, montmorillonite, cesium ion, ion exchange.
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Dispersion of organically modified layered silicates in polyurethane foam (Faculty of
Engineering, Shinshu university) OHaruna Sasaki, Tomonori Watanabe, Tomohiko Okada

A polyurethane foam (PUF) has been used as a thermal insulation material; however, the
performance has degraded because of replacing the insulation gases in babbles with air. The
aim of this study is to disperse a nanosheet (layered silicate) in PUF as a gas barrier for
improving thermal insulation performance. Here, we examined that organically modified
montmorillonites prepared though cation-exchange reactions with quaternary ammoniums
(hexadecyldimethylbenzylammonium, dioleyldimethylammonium or bis(2-hydroxyethyl)
dimethylammonium), were mixed with polyols, followed by reacting with an isocyanate.
Whereas the polyols were scarcely intercalated into the bis(2-hydroxyethyl)
dimethylammonium-form, high dispersion of the nanosheets was found in PUF owing to the
increase in polarity from polyol to polyurethane by the polymerization reactions.

Keywords : Layered silicates, Polyurethane foam,; Organic modification, Dispersion, Polymer-
clay hybrids
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ART =T L (ANFY T U AF AR DLT =T A (CeB) . VA LA
WIOATFNT =T A (2C), EAQ-BE KX VT I/NTAF LT U E=T A
(2C,0H)) & DBGA F o AZOSIZ X VR L7 GREMfRTE T n A FaR Y &
—LERA L, FeWTA v T R — b ERS S PUF 28 L7, CieB F7213 2C1s-
TEfiLIZEEY 2 A FOO0D)EHT#RIL, R U F—EAHZICE D IRARICE
Nz et AU A— IV OREREY AR XV EREEESILRK L=, —7F . 2C,0H
TS L7256 TiE, R Y A—WRA R TOODEFTHFRONMNENE(LET, RNV 4 —
JIFERNCED A E N2 o Tz A Y o7 F— N &GS E T B2 PUF O SAXS
REOFRER. ¢=0.01~0.1 nm™ [ZF1F D HELIREE I, CieB. 2Cis-. 2C,0H DAL FHD
L7 BFIZ 2C0H BLE 8 Y v A b &R L 7= PUF COBGELRE X IRIMNO PUF
CIRIE—H L2 &b, um ROBER FIXFEAEHFELRWEMRTE 5, K
UA—/int PUF ~EEAET D EMEREL R, B Red a2 FF> 20,0H &
PUF L OBFMERE E o772, T U nF A FH PUF ~BAHZOBLT-E %2
bivd, b X iz, EEY rF A NOBFEEMICHND 4T E=TU LDF
AEZIE PUF ~DO RIS B L 5.2 5 2 L b oi,
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7yRHERBRIANET I v AOBRERICE DI 7 L4k
(EINRPERe A BT - FINRT YD) OFM Kant - lhm k2 - #E Gk— 2

Development of microporosity by the selective leaching of fluorine muscovite mica ceramics

(*Graduate School of Science and Technology, Shinshu University *2Faculty of Engineering, Shinshu University)

(ODaichi Aoyagi,' TomohiroYamaguchi,? Seiichi Taruta?

Fluorine muscovite mica ceramics were prepared using kaolinite and potassium hexafluorosilicate as raw materials
by firing at 600°C. Selective leaching of powder sample of the mica ceramics was attempted to develop
microporosity using H2SO4 at 50°C. Micropores formed depending on the acid-treatment conditions. Specific
surface area of the acid-treated product obtained by a 12 h acid-treatment using 0.125 M H2SO4 reached 119 m?/g.
Upon acid-treating under more severe conditions, specific surface area of the acid-treated product decreased.

Keywords * Fluorine Muscovite; Mica Ceramics, Selective Leaching; Micropore

(#5 ) JEIR o o B g 2 B 5 & | Sifids L OMBILBRSRIFICIREE L T U Y v F
BREENRERT D, A BT Iy 7 ZATEBINTHELE L, TO~ A DABICZAMEZ S
TEAUL, WAERRRA A L MR & DAL FHIBERE DR BB CTE 5, AR TIZ, AV
FA R EAVTERLE 7 v FEAERKALAISHOWF R~ A T2 T 2 v 7 AEOERLE
NPNENASE Zik ey

[FBRHIE] HAYV FA M<AS um)E T A4 7 oAbV U L% E/E 1.5:0.6 TREN 0.5 g
LD X OITHE - IRA LT, ZhE 75 MPa CTHEZE—EIIERKIE L. 600°CT 6 BERBER L
TxABET Iy 7 ABLE Uiz, 75 um A NICkH#LTc~A 08T 2y 7 238 015 g &
0.025~1 M Dffifi& 15 mL HC, =i F721% 50°CT 6~48 BB L CRALHE LT, Ekd %%
K TUe L, 60°CT 24 WREfATRZME: S W CRALEREEL & Lz, A3EHZI DWW T, XRD B8 L U%E
FWMAE S Tt - M L 7=,

[FiR L EBR] ~A T v 7 ZAREERE 025 M Offile % W TEIR £ 7213 50°CT 24
PR L 72 & 2 A, W ORLERE b ~ A U OFHIEE /R L T\ D 2 &30 h
ofc, ol BIREAZ LV RES LEHETH, AFETORER T 5 S 0 O LBiaeT~
A IEEEHERF LT, AR A 50°CE L C 24 BRI L= L 2 A BBRE A K& T5
[ZONTHERD O L ERITHEA L, 0.125M Offilis CAUEE LT & ITAEKRY O £ B
RHWA LTz, — 5T, SOICMREZKELT5 L, BOUBARY O LRI I T L,
Flo BLEAERY O 7 a ALREITRREOBEZ VW L ZICREL BREZKREXTS
LR L7z, 0.125 M Ofiifie A FU T 50°CC 6-48 RERIRALER L7 & 2 A AERM) O b 3K i f
BLOI 7 o fLEREILE HIC 12 K TRoK E 720 | BET LR MEFEIL 119 mY/g IZE LT,
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R EROFY AIBERKBRERWVDY—ILBEIC K 5 Zn iR
EA~D Zn-Al % LDH ROt

(BEMKRBEREEETL T« MK 2) O/NALR —ak - Iie A 2 - fE G2
Formation of Zn-Al LDHs as coating on a Zn plate by the homogeneous precipitation method using
a polyhydroxoaluminum complex solution

(*Graduate School of Science and Technology, Shinshu University, *Faculty of Engineering,
Shinshu University) Olssei Kokubo!, Tomohiro Yamaguchi?, Seiichi Taruta?

Zn-Al layered double hydroxides (LDHs) were prepared as coating on a Zn plate by the
homogeneous precipitation method using a polyhydoroxoaluminum complex solution. LDH
particles were deposited on a Zn plate after a reaction time of 6 h, and the Zn plate was completely
covered by LDH particles for reaction times longer than 24 h. LDH particles were selectively
deposited on the surface of the Zn plate in the initial stage of reaction. Subsequently, LDH particles
were also deposited besides the surface of the Zn plate after a reaction time of 12 h.

Keywords : Layerd double hydroxide; Zinc; Homogeneous precipitation method; LDH coating

JERAKER LY (LDH) 1X, [M* L M X(OH) ] [A™yn YH2O T O — R TR I 5 &Ik
& TH D, AFETIE Zn A ZnJis L CHRIAT 28— bBIEIC LY . Zn FEm
|2 Zn-Al 5% LDH ZBERICHTH S8, ZOHTHZEE AL T 22 2 N E Lz, £
7To#TH9 % LDH ki OJEREHIE O vIREME & Fas L7z,

U B Rax Y Al $5RPHA) KA % Z K THIR LJAP]=0.05 £721% 0.15 M), £
ZIZ Zn H(45X15X0.3 mm) & ZnCly(Zn/Al = 0.12)3 L OURFE(RFE/Al = 2.0)2 M2 7=, &
DK 100°C T 3 ~ 48 IRFfEIEVE L7, IBIEE DR % 2K B/K THaid L. 60°C T 48 ¥
HOBR S, Zn BGREHE 7 T 2 a NIEERE 21572, 2 b % XRD 36 LU SEM Tofr
L. LDH EDOHT H @) 2 Fi A L7z,

Zn BGERELD XRD #|IE L7 & 2 A, WM ORED PHA KEREZHW-5EH, &
T A 6 BEREILL & L723AT Zn B EIC LDH NERLT 5 2 & vbho 72, £72 0.05
M @ PHA /KIE# % FAW= 5573, Zn#R T LDH OREENEWZ LRS-, 75
A2 aNEE 2, 0.05 M @ PHA KIEHK 2 W 23556 Tl 12 FEELLE, 015 M @
PHA /KA & AW =354 TIE 18 DL EORGT LDH 2NVERE L2, T 725, RUGHE
M OFHNZIE LDH 728 Zn B FIZERAYICHTIH L, £ 0%, HREE LIS TEH LDH 2347 H
THEOCRD LM END, Zn HGUENE SEMBIZ L= L 2 A, 0.05M @ PHA /KIFIR
Z W58 120% 24 RILA B O RS T Zn RS SERITHTE S 7203, 0.15M O PHA 7K¥%
W WG EITITE R BIC 48 M A Lo, £72 0.05M @ PHA KiEik a2 e
BalZiE, 0.15 M @ PHA KiEKZ W26 L0 7 A7 MO E VW LDH KL 12381
228, FUSSAEDHIFNT X - T LDH B 7O HTEHE Z il © & % ATREMED RIR S vz,
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FTRIUDLEMEZRILSEEHRVIEKES— DGR LS

FERF ) OFHE F¥'- gl Sl - Ohgk fh—1- 80 BER' MIT =6
gl N CIN

Synthesis and Evaluation of Sodium-doped Hydrogen Boride Sheets with Controlling Dopant
Amount (' University of Tsukuba) OShohei Shimozato', Miwa Hikichi', Shinichi Ito', Natsumi
Noguchi', Kosuke Takeshita', Takahiro Kondo'

Hydrogen Boride (HB) sheet is composed of hydrogen and boron. Previous theoretical
studies predict that decoration of HB sheets by alkali metal atoms such as Li have the property
of controlling the physical adsorption and desorption of molecular hydrogen by simply
controlling the hydrogen pressure at room temperature. In this study, we challenge to synthesis
and evaluate Na-doped HB sheets by titrating with NaOH.

FTIR for Na-doped HB shows the peak associated with Boron-Hydrogen groups of HB
sheets shifted to lower wavelength compared with HB sheets by Na introduction. XPS shows
the Nals peak and the negatively charged B peak which only HB sheets have. In addition, when
HB sheets titrated with NaOH to pH11 was heated to 1200°C, needle-like structure were
observed in SEM and XPS shows the B peak shifted to lower binding energy than the
negatively charged B peak. These results suggest that a new material based on HB, whose
properties were changed by the decoration by Na, was synthesized.

Keywords : Hydrogen Boride (HB) sheet, sodium, titration; needle-like structure

RUFELKFETHEREIND 2RTIROY— METH DA T7{kAKFE (HB) > — k
X, BEEOBHBIIEIC LD E LR Yo7 AR ) &REFTEMT A LIcky, =
IR COKFIEIOHIENTZ T TKFE T OWER S & BBk 2 HIE X 281" H 5 =
ENFHHNTWD, AKFZEClE, HB > — MIKPTIEMEIEIZ 2D Z L 24,
NaOH CiiiEZ 4252 L TNa #EfiL7-HB > — h AR LIMEi+ 5 Z L 2 HAY L
L7,

NaOH %7 F L7= HB ¥ — MZI2W\W T, FTIR TI/Z HB ¥— k BH £k v —7
DR RM~DE—7 > 7 FHBEHI X4, XPS Tl Nals & HB v — MR OAITH
wLZBOm GBSz, 2T HB > — F® BH A0 H 2 Na [CE#H S N7
Z&. EO'NaBAIZEY BHED BHREARIH o2 L2 RELTWD, £
pH11 F THE Z1T - 72alHE £ 0 BRI 07k & lb~"C FTIR, EEM-ABS, /K&
HEFEZR PR E S Blpo Tz, 51220 pHIL DK% 1200°C £ THET %
EERIREEIA BRI S, XPS TIFAICHELZB LV L &I R L F—~ 7
L= BB Sz, LEORRICEY Na 2B AT S Z & THEENELL
72HB v — Ma i & LT FME N AR ST 2 E SRR S 7,
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S4% /1 FIERRIEKPD 'H BEE NMR XRJ kL

(" ESLAFEBITIE N AT AMEZERT) ORISR g2 ', K BET!
'H solid state NMR spectra of lanthanoid nitrate hydrate
(*NMIJ, AIST) Mineyuki Hattori', Emiko Oonuma'

Solid-state NMR spectra of lanthanide nitrate hydrates of Sc, Y, and La~Lu were acquired.
For Sc, Y, La, and Lu without magnetism, widening due to symmetrical 1H dipole interaction
with no shift during MAS rotation at 600 MHz and 0~12 kHz was observed to be sharpened by
increasing the width and speeding of rotation. In the nitrates of intermediate magnetic
lanthanides, shifted asymmetric broad spectra and sharpening patterns were observed. The
pattern varied depending on the anisotropy and magnitude of the magnetism on the lanthanide
ions.

Keywords : nuclear magnetic resonance, lanthanoid, hydrate

W% (Summary) : Sc,Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu Dfifjl#it -
KFN DER NMR A7 S V&R LT,

S8k (Experimental) : NMR #|7E/%. Bruker Avance IIl HD 600WB % H\\C{T~>7, 'H
HE P $50E 600.395MHz TH D, HME4mm DY va=Tn—Z—%Hn, ~T v
7 flElfis (MAS) HE% 0~12kHz & L7c, 7OV ARINIT 73L& (SP) {6
X O'DEPTH %% v 7=,

FE . L 252 (Results and Discussion) : D72\ Se, Y, La, Lu {22\ CliX, 600MHz,
0~12kHz @ MAS [FIHEH O % #R7e TH OXARFF BAEHIC K 2 JAHE & [FIER O md ki
X &gt L7, BtED®H 5 Ce, Pr,Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb DHHEAHE -
K TIX, 7 N0 DIERFRZIANE & edifb & — o 3Bl s Tz, 1.2 H
MASNMR A7 RVERT, T4 ) A A4 EORMED R IGHESOKRE SITRTF
LCEb LT,

hN

AN I
SV AVAYATRTRI N

/ A e

; T ; ; T ; . T T T T T T T T
300 200 100 0 -100 200 300 ppm 300 200 100 0 ~100 -200 =300 ppm

1. /2)ScNO; * nH,O @ 'H NMR (12kHz), 47)CeNOs-nH,O ¢ 'H NMR (12kHz)
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KBEHEZ vRIEIB) V8 () SBAEOMEENE
(FHILEERR) Ol Lo« 4w Ih%

Catalytic activity of water-soluble fluorinated chlorin iron (III) complexes (/nstitute of Frontier
Science and Technology, Okayama University of Science)
(O Shino Nakashima, Haruo Akashi

CH.
We have reported that Zn(TFPC) (H,TFPC = 5,10,15,20- ) N
tetrakis(pentafluorophenyl)-2,3-(methano(N-methyl)iminoethano)
chlorin) shows an excellent catalytic activity for highly selective :
oxidation of benzylamines. !
In this study, we prepared iron complexes with sugar-conjugated R & :%ESUW
fluorochlorins (Figure 1, FeCI(TFPC)-SGlec, FeCI(TFPC)-SMan, FF

Sugar = SGlc, SMan, Smal

Figure 1 FeCI(TFPC)
-Sugar.

FeCI(TFPC)-SMal). Using these complexes as catalysts, we
conducted oxygenation reactions of olefins

under an oxygen atmosphere and in the  Scheme 1

presence of sodium  borohydride. catalyst (05 mol%)
Particularly, in the oxygenation reaction of NaBHy (0 o) 5 g oH
cycloolefins, the catalytic reaction O —aweon g Of
proceeds with high efficiency compared to

FeCI(TFPC) without sugar conjugation

(Scheme 1, Table 1).

Table 1 Oxygenation reaction of cyclohexene

catalyst substrate (%) | A (%) B (%) total TON
FeCI(TFPC) 28 3 69 100 144
FeCI(TFPC)-SMal 0 3 97 100 200

Keywords : Iron complex; Metal complex catalyst; Oxygenation

x4 1%. Zn(TFPC) (H,TFPC = 5,10,15,20-tetrakis(pentafluorophenyl)-2,3-(methano(N-
methyl)iminoethano) chlorin)23, X2 V7 IV OFRALULOEN Tl 72 5 = L %
WELTND, D
ABFFETIL, HoTFPC (7 v a—R v ) — A BEO= /L b — R Zfh L7 fid
N w AR L HEER 7 v R/ r v U U EEUML T & T 5 8k851K (Figure 1, FeCI(TFPC)-
SGlc\ FeCI(TFPC)-SMan, FeCI(TFPC)-SMal) % &k L7z, 26 OFEAZ il & L
. BRsATRIHAUT 7J<§'?{ET UFET MU T LIGFERT, AT 4 ORFILOE 21T
ot LZAFIT, Y7 uA LT 0 VEOBRRILRIGIZE N T, AR LTV
FeCI(TFPC) & g LT, @zh=R CHUMERIG A HETT T 5 Z & A B 2 LoD Tt
9 % (Scheme 1, Table 1),

(1) K. Marui, K. Moriwaki, H. Akashi, A. Nomoto, M. Ueshima, S. Yano and A. Ogawa,
Synthesis, 2016, 48(1), 31 - 42.
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