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Synthesis and catalytic property of core-satellite composite constructed from a metal-organic
framework and Pd nanoparticles (Department of Nanobiochemistry, Frontiers of Innovative
Research in Science and Technology, Konan University) OYui Murakami, Takaaki Tsuruoka,
Kensuke Akamatsu, Yohei Takashima

Metal-Organic Frameworks (MOFs) are promising porous materials and used in the field of
catalysis. Especially, MOF composites with metal nanoparticles has been reported to show high
catalytic activity. In this work, we have constructed core-satellite composite (PdNPs on MIL-
101) from a MOF (MIL-101) as core and Pd nanoparticles (PdNPs) as satellite and compared
its catalytic activities with the conventional MOF composite (PANPs@MIL-101) where PANPs
were accommodated inside their pores. As a result, PANPs on MIL-101 showed higher catalytic
activity than PANPs@MIL-101 for the hydrogenation of a series of alkene substrates.
Keywords - Metal-Organic Framework, Pd Nanoparticles, Core-satellite composite
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Temperature dependence of alcohol oxidation catalysis using copper nanoparticle-zeolite
composites (!Graduate School of Science and Engineering, Chuo University, 2Faculty of
Science and Engineering, Chuo University, ® Faculty of Science and Engineering, Ibaraki
University Graduate School) oJunnosuke Kaneko!, Harunobu Iwatuki!, Shunya Sakane3,
Hideki Tanaka'?

Metal nanoparticles are known to have high catalytic activity due to their large specific surface area.
However, they are prone to oxidation and aggregation, so the presence of a support is important.In
our laboratory, we have focused on zeolite, which has a cation exchange capacity and pores of
approximately 1 nm, as a support, and have synthesized copper nanoparticles in zeolite pores using
a photoreduction method in which reduction proceeds gently to prevent aggregation (Cu NP-
zeolite)V) .The objective of this study was to compare the catalytic activity of Cu-NP Zeolite with
that of benzyl alcohol and 4-methoxybenzyl alcohol as a function of temperature.Structural
characterization was performed by diffuse reflectance UV-vis spectrophotometry (DR UV-vis),
scanning electron microscopy (SEM), and energy dispersive X-ray analysis (EDX).Catalyst
evaluation was performed by gas chromatography using acetonitrile as solvent and tridecane as
standard.

Cu-NP Zeolite showed improved catalytic activity at low temperatures, but the calculated active
energy was lower than that of 4-methoxybenzyl alcohol.This may be due to the interaction between
the substituents and the zeolite.

Keywords - Copper nanoparticles, Alcohol oxidation, Zeolite, Photoreduction, Catalytic

activities
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1) Shunya Sakane, et al, ACS Omega 2024,9,970-976
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Synthesis of Platinum-Palladium Perforating Nanoporous Films Coating Silica Sphere
Surfaces (!School of Advanced Science and Engineering, Waseda University, *Advanced

Collaborative Research Organization for Smart Society (ACROSS), Waseda University) O
Yuma Kitamura!, Yugo Hirade?, Atsuko Nagataki?, Miharu Eguchi'*

Precious metal materials have long been used as catalysts in many fields, such as
hydrogen generation and gas purification. However, in recent years, due to their scarcity, there
are concerns that excessive use will cause resource depletion, and it is necessary to achieve
great effects with small amounts of precious metals. One method is to increase the surface area
by controlling the nanostructure. In particular, there is interest in synthesis methods that form
nanoporous structures that can control uniform nanostructures with an area of micrometer order.
In this study, unlike the synthesis by electrolytic plating reported previously, we developed a
synthesis method by chemical reduction. By using the soft-templating method with a non-ionic
surfactant (Pluronic® F-127), we created a Pt-Pd nanoporous structure with a network structure
of pores with an average pore size of 12 nm on the surface of silica beads (Nippon Shokubai,
SEAHOSTAR™ KE-S150) with a diameter of 1.2 um. In addition, by removing the silica beads
by base treatment, a hollow Pt-Pd nanoporous structure was successfully synthesized.
Keywords : Catalyst; Nanoporous Material; Surface modification; Metal; Surfactant
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1) Multimetallic Mesoporous Spheres Through Surfactant-

Directed Synthesis. B. Jiang, C. Li, M. Imura, J. Tang, Y. Yamauchi, 4dv. Sci., 2015, 2, 1500112.
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Synthesis and catalytic properties of novel shape-controlled Cu-
based nanocubes

(! Department of Chemistry, School of Science, Kyushu University, *Research Center for
Negative Emissions Technologies, Kyushu University, *Institute for Materials Chemistry and
Engineering, Kyushu University, *International Institute for Carbon-Neutral Energy Research,
Kyushu University, >Advanced Institute for Materials Research, Tohoku University)

(Oliahao Liu,! Hirokazu Kobayashi,? Miho Yamauchi'2343

Keywords: Cu, Shape control, Surface modification, Catalytic property

Cu and Cu-based nanomaterials have attracted considerable attention in the field of
catalysis due to their abundance and cost effectiveness . Surface modification on Cu is a useful
strategy for significantly altering its physicochemical properties, thereby enhancing their
catalytic performance. In order to develop advanced novel Cu-based nanocrystals (NCs) for
catalytic applications, we focus on combining Cu with CO-dissociating metal (e.g., W) 2, and
exploring surface modification methods to tailor their catalytic properties.

We have synthesized Cu-W core-shell NCs, where a shell part of Cu is covered with W
by wet chemical method. The atomic ratio of W contained in Cu-W NCs was controlled by the
amount of W precursor. To characterize the shape and structure of the synthesized nanocrystals,
we conducted transmission electron microscopy (TEM), scanning transmission electron
microscopy-energy dispersive X-ray spectroscopy (STEM-EDS), and powder X-ray diffraction
(XRD) measurements. Furthermore, the electrocatalytic CO: reduction performance and
thermocatalytic CO/CO: hydrogenation activity of these materials were investigated.

From TEM images, the synthesized Cu-W NCs exhibited cubic shapes similar to those
of pure Cu NCs. Fig. 1 shows STEM-EDS of the Cu-W NCs. The EDS mappings suggested
that W elements were distributed around the surface of Cu NCs to form core-shell structure.
The atomic percentage of W in the Cu-W NCs was estimated to be 0.6%. The performance of
electrocatalytic CO» reduction and thermocatalytic hydrogenation reaction on Cu-W NCs will
be addressed on the day.

a) b) c)
Cu-K
50 nm

HAADF-STEM image
Fig. 1 (a) HAADF image, (b) Cu-K and (c) W-M STEM-EDX maps for Cu-W NCs. (d)
Reconstructed overlay image of the maps shown in panels (b) and (c) (blue, Cu; green, W).

d)

1) M.B. Gawande, A. Goswami, F.X. Felpin, T. Asefa, X. Huang, R. Silva, X. Zou, R. Zboril,
R.S. Varma, Chem. Rev., 2016, 116(6), 3722-3811.
2) E. Miyazaki. J. Catal., 1980, 65(1), 84-94.
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Preparation of supported concave gold nanocubes and their catalytic performance of alcohol
oxidation (Tokyo University of Science) (OShu Saito, Yoshiro Imura

Anisotropic Au nanocrystals are expected as catalysts with novel catalytic performance.
Previously, we reported that alumina-supported Au nanocubes had high catalytic performance
for alcohol oxidation reactions compared to alumina-supported spherical Au nanoparticles. In
this study, we prepared concave Au nanocubes supported on alumina and evaluated catalytic
performance for oxidation reaction from 1-phenyethl alcohol to acetophenone. The concave
Au nanocubes were prepared by the seed growth method using cetyltrimethylammonium
chloride as a capping agent. The supported concave Au nanocubes were obtained by adding
alumina powder to concave Au nanocube dispersion after centrifugation. In addition, we
prepared supported spherical Au nanoparticles by heating supported concave Au nanocubes at
200°C for 3 h. The acetophenone formation rate of supported concave Au nanocubes was
higher than that of supported spherical Au nanoparticles.

Keywords : Nanocube, Nanocrystal, Gold
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1) Y. Imura, S. Furukawa, K. Ozawa, T. Kawai, T. Komatsu, RSC Adv. 2016, 6, 17222-17227.
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RuSn Solid-Solution Alloy Nanoparticles and Their Enhanced
Hydrogen Evolution Reaction Activity

(!Grad. Sch. Sci., Kyoto Univ., >Hakubi Center, Kyoto Univ., 3URC, Kyushu Univ., *Grad. Sch.
Eng., Kyushu Univ., *JASRI/SPring-8, °Grad. Sch. Sci., Osaka Metro. Univ., "NIMS) OXin
Zhou,! Megumi Mukoyoshi,! Kohei Kusada,'> Tomokazu Yamamoto,® Takaaki Toriyama,’
Yasukazu Murakami,** Shogo Kawaguchi,® Toshiaki Ina,> Yoshiki Kubota,® Okkyun Seo,>’
Osami Sakata,>’ and Hiroshi Kitagawa!

Keywords: Ru; Sn; Solid-Solution Alloy; Nanoparticles; Hydrogen Evolution Reaction

Platinum group metal (PGM) alloy nanoparticles (NPs) have been widely studied due to
their excellent catalytic properties.!> However, PGMs are scarce and expensive resources, and
therefore alloying with non-noble metals would be an effective way of reducing the usage of
PGMs. Sn is a non-precious metal with the potential to be an efficient alloy catalyst.>*

In this work, the novel RuSn solid-solution alloy NPs were synthesized via
electrochemical cyclic voltammetry sweeping of RuSn@SnO, NPs. A polyol reduction method
was used for the synthesis of RuSn@SnO, NPs. Energy-dispersive X-ray mapping revealed
that the Ru and Sn elements are randomly distributed in RuSn alloy NPs. Synchrotron X-ray
diffraction pattern showed that the RuSn alloy NPs have a face-centered cubic crystal structure.
Compared with monometallic Ru NPs, the RuSn alloy NPs showed improved hydrogen
evolution reaction (HER) performance. The overpotential of RuSn NPs/C at a current density
of 10 mA cm™ was 33.2 mV, lower than those of monometallic Ru NPs/C (53.5 mV) and
commercial Pt NPs/C (55.8 mV). The downward shift of the d-band center in RuSn NPs
effectively regulates the adsorption energy of intermediate Hags, and thus enable the RuSn solid-
solution alloy NPs to exhibit excellent HER catalytic properties.

This research was partially supported by “Demonstration Project of Innovative Catalyst
Technology for Decarbonization through Regional Resource Recycling”, the Ministry of the
Environment, Japan.
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1) K. Kusada and H. Kitagawa, Adv. Mater., 2016, 28, 1129-1142. 2) S. Alayoglu and B. Eichhorn, J.
Am. Chem. Soc., 2008, 130, 17479-17486. 3) L. Su, X. Fan, Y. Jin, H. Cong and W. Luo, Small, 2023,
19,2207603. 4) Z. Wang, Z. Lin, Y. Wang, S. Shen, Q. Zhang, J. Wang and W. Zhong, Adv. Mater:, 2023,
35,2302007.
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Development of liquid materials based on imide moieties ('SCRI, *Graduate School of Science,
Kitasato University) OKyosuke ISODA', Takumi Omura'?, Shogo Morisako'

Solvent-free liquid materials have much attention as low environmental-loaded soft materials
that can be used by anyone, anytime, anywhere, without using volatile organic solvents., which
have the potential to achieve some of the Sustainable Development Goals (SDGs) as an
alternative to solid materials. Herein, we report on development novel imide-based liquid
materials. This imide-based liquid material is capable of dissolving various m-conjugated
molecules as solute. Since the imide-based liquid can behave as electron acceptor, the degree
of charge-transfer can be tuned by selecting m-conjugated molecules, which were found to be
dependent upon HOMO levels of them.

Keywords : imide materials;, Supramolecular chemistry, Charge-transfer complex, Sensing

material, Stimuli-responsive liquid materials
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1) Takumi Omura, Shogo Morisako, Kyosuke Isoda*, Chem. Commun. 2024, 60, 9352. (selected as
cover picture); Yuya Tanabe, Hiroki Tsutsui, Shinya Matsuda, So Shikita, Takuma Yasuda,
Kyosuke Isoda*, 2023, ChemPhotoChem, €202200287. (selected as cover picture); F¢BH 2024-
109062 ; FFlfE 2024-194222; K5 2024-231482

2) KffAE 2024-038536
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Cleaning mechanism of oil stains stuck on solid substrate by carbonated water ('Faculty of
Engineering, Shinshu University, *Kao Corporation) OTomoya Nakamura,' Takanori Kotera,
12 Toshio Sakai'

Detergency of oil stain stuck on glass (GL) and polypropylene (PP) substrates in carbonated
water was examined to elucidate the cleaning mechanism of oil stains on solid substrates with
carbonated water. The detergency of oil stains on the GL and PP substrates were similar for oil
stains on both substrates. In addition, we found that the removal behavior of oil stains from
solid substrate differed between GL and PP substrates.

Keywords : Cleaning; Solid substrate; Oil stain; Bubble; Carbon dioxide
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(Multi Sparkle IT) % FIWNTEMiAKD HAER S 417z, [EER (GL, PP) FEMIZATFE L7l
HILOPEFERIL, W 2.5 ul Z5F 16 {7 S S 7= BRI & 25°CIzR WV TRREE/K 250
mL |Z 30 min J2{E X &, PR RIS O BEERERICANE L TV AHOEREENSEIH S
7o PRERUEIR & U CRBMKMEH Shic, S 61T, REBKIC XK D EERERICAE L
T2 B AL D BEVHEAE 2 fRE 3~ 5 7260 | IMIEMEYL R Cd 5 Sudan TINC X V) & 4 S =il
1B BRI AT 38 S, BUREEAR D & OGO BB B 2 8152 LTz,

[RE5 - &22] Wish (FIE/AEREIIN=0.2/0.8 EEL) 73174 L7- GL. PP ik % [Rig
KITIRIET 5 & WTHOERITIB N THH 70% DB BEF S du, HHK TITK
10% DB TS S iz, & 2T, REEAKIC X 2 BEIARFERICA S L2 liEh o v
PR 2 iR~ 5 7 60 | IRERZK H C O BERFARIZ AT Lo iiiG i OB 8 2 8152 L7,
ZORER., GL EMRITAE L7ciiGno%E, ANTVRMICHE LIk, ST VHE
FELTIARATAENBREL RV ERENE2ZT TR ETHBICAT L & TiliE A GL
W BIREES 2R SNz, — 5T, PP EHICHE LB oBa ., 7
JUIN PP HEBRICAIE LT, TDONT VN PP M E& B L bimE gL, N7
VISR BT B BRI T L & HITITEIAS PP F i B BT AR sl S iz,
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HBIERFoIalL—Larvr AN RERIOSFET) VT
;:%ﬁgaj@m Vere K 3k~ AU ISR - BF RO - NG GHh - PEEF AH - O3 1

Molecular Modeling of Active Oil Droplet Propulsion Using Coarse-Grained Molecular
Simulation (Keio University) Ken Sasaki, Yuuki Ishiwatari, Kazuki Ueno, Tomoya, Kojima,
Taisuke Banno, ONoriyoshi Arai

This study employed dissipative particle dynamics (DPD) simulations to investigate the self-
propelled motion of oil droplets in water—oil-surfactant systems. It is the first attempt to
replicate self-propulsion models of oil droplets at the molecular level, contrasting previous
simulations focused on Brownian motion and hydrodynamic behavior of colloidal particles.
The DPD model reproduced droplet propulsion and visualized internal Marangoni flow,
showing that larger droplet radii and more significant interfacial tension differences increase
propulsion speeds. Additionally, surfactants with more potent oil-oil repulsion enhanced
propulsion speed, suggesting that surfactant-induced local structures are crucial for self-
propulsion.

Keywords : Active matter; Oil droplet; Molecular Simulation, Dissipative Particle Dynamics

ARFZETIL, Do I 2L —2a v Z2HWT, K-l-FEiEEARICBIT S
WO H CBREIERR 27D, 7T v iEd#e o oA MR D228 g
REYB TN ETOMNE L T RIS, lEO B CBREHRRZ 0L~ LD I o
L—3a U CHBLE, MBS T I 21— 3 v O—FTH %S DPD I L - T,
MEREREN I 1T ANE DO~ 7 T =iz vl b U, RN R E < Rk o
ZEMREVIE EHEEHE N HL 725 2 L &2R LTz, SDIC, X VRA7pim-im 3%
Fro R miE MR N e A ) B X2 2 D REiEEANC X B /T E E 2
HEEICEETH D 2 EAURIBR STz,

S

oy =

1) K. Sasaki, Y. Ishiwatari, K. Ueno, T. Kojima, T. Banno, N. Arai, Chem. Phys. Lett. 2024, 857, 141680.
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FLAEHI T U —imdoKiEE (EF-W/O) T<IL 3 U DOMMEIZRIF
THERDERBHOZE

(BRI Fm 7 — PRt 2) Ofngde Z-0 - RJF g 12 - iEJF  f2RR!
Effect of sequential ultrasound irradiation on the properties of emulsifier-free water-in-oil (EF-
W/O) emulsions ('Faculty of Engineering, Shinshu University, *Tokyo Food Corporation)
OShunsuke Suzumori,' Kazuo Takei,"? Toshio Sakai'

We have studied the preparation of emulsifier-free oil-in-water emulsions (EF-O/W-Ems)
using ultrasound (US). We revealed the decrease in the oil droplet size and increase in the
colloidal stability of EF-O/W-Ems prepared using low-frequency US by sequential irradiation
with medium-frequency and high-frequency US. In this study, we examined the effects of
sequential US irradiation on the properties (water droplet diameter, dispersion stability, and
water state) of emulsifier-free water-in-oil emulsions (EF-W/O-Ems).

Keywords : Emulsifier-free; Water-in-oil emulsion; Ultrasound, Sequential irradiation;
Emulsion property

[#E] =~ a XM EKRPBERICIEAE LTzaua A FOBBRTH D720, B
BETH D, TD=, —fRICTZ~ /Ly a v OFREU T R ETETEA 72 & OFALAIHME A éh
Ty a IS ﬁ)’(ﬂﬁﬁéi’bfw —F., ITETEHRZL - ZBelhze Ly a CREERRD
Bb Loy RmEiEER e & @Aﬁﬂﬂﬁﬂ@ﬁﬁﬁ%%ﬁlﬁ@ﬁé i L7 WL BT o BR %
DD BN TWD, Box ik, FmEiEMER7e & OFULA 2 —OME A3, B2 ATl &k
DHZHAAL LT=HALHF 7 VU —x~ /L 3 > (EF-Em) OFHBEMOBREICER Y A TE =, #

OFER, RSE RS 2 AW CTHAL L7t RN, & B S I & R AR5 2 & b
Hl 7 V) —KhimER <12 g > (EF-O/WEm) FOMEEN/NSL 720 o e@tEssm
95 Z & AEH 5 )& L7z [Kamogawa, Sakai et al. Langmuir 2004], % ZC, AMFZETIiL, LA
7 ) =il kiER T~ Ly 3 > (EF-W/OEm) Ot (ke ek, b 728, KOIRRE) 1Tk
E R B R OB I O B IR IR OISOV THRET LT,

[55] EF-W/OEm (£25mL @ h U A LA > (TO) FUZFTER (0.02~0.5mL) DKz M
Z NARGEE I RS ER (28 kHz, 300 W, Smin) Z W G S 7z, SR S 7= EF-W/O Em
{2 200 kHz MBHEIK. 950 kHz BEK & B, H D iE, 200 kHz HBEIK & 950 kHz #3350 % %
/kE’J H’n’%ﬁ“‘é LA LV EFE B O IR L BRI OB OV TRRET L7Z, EF-W/O Em
YR TEVEIL . RN AL I EE R (UV-Vis) % FHV 7= EF-O/W Em 0DV £ D IR & &
Hffﬁi:otéﬁ‘}:ﬁj%éﬁ& X VEHE &7z, E72. EF-W/O Em F O /KA TR 45 A 1A & 2 1 %
FAWTEMi SNz, & 52, EF-W/OEm oKDk REIL, 7 — U = 25RO R (FT-
IR) @ ATR ¥EIZ & D HIE X7z EF-W/O Em EP<7>7J<0> OH {H#EHRENC B3k 2 WX HE (3800
~3000 cm™) A OBET D 2 LI &0 FEl & A7z,
[ 5 « #22] 25 mL PICHEHK ZFRIN LT 28 kHz @SR +2 &, Wb okoEH &
2 0.02mL F CTIIBZBRRIEKR TH 7=kt LT, A DOKOEFED 0.03mL LLEIZAR D &
M2 A% LT EF-W/O Em & 72~ 7=, 28 kHz REEIE 2 VTS S 72 EF-W/0 Em (2 )8
AT &2 B BE3 % &, EF-W/OEm OWENME T L7z, 3725, EF-W/O Em (2 /& &8
B AT 5 & EF-W/O Em 30 AL ElL R L) 52 &R LN o7, £,
EF-W/O Em (Z /& &R /ﬁ%Uﬁz%’ﬁj‘Té & EF-W/OEm HOKFERNKEL 78D Z L vy
Mol, ZThHDIZ EMND, EF-W/O Em (2 & JE B E R 2 ZRBHET 5 &, KERENPKEL
20 . KBRS D Z L2 XY EF-W/O Em AL EN (FREAL) 52 ERBH LN E o
77 EHIT, FT- IR % FVC EF-W/O Em /KD OH fEIEENZ B3 5 WINE (3800~
3000cm™) &R EET D & EF-W/OEm FHDKIZIE 3 DOAREENH V) | & BB S & BIK
BT L. 3 ODREDHEIENENT DI ENRHALMNE o7z,
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(JERER ' - JE KB > - JIST-S & 20 %) Offe &a ' - oy BfE? - |k g > -
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Evaluation of Vibrational Strong Coupling of Water depending on Hydrogen Bonding Network
(*Faculty of Science, Hokkaido University, *Department of Chemistry, Faculty of Science,

Hokkaido University, 3JST-PRESTO) (O Nobuki Iwasa,! Masaki Itatani,> Tomohiro
Fukushima,??* Kei Murakoshi’

The hydrogen bond network of water depends on the molecular environment such as the
presence of solutes and temperature. In this study, we evaluated vibrational strong coupling
state of water as a function of temperature. We investigated that homogeneous broadening of
the vibrational mode can lead to a single or a small number of pairs of polaritonic states even
in the presence of the complex hydrogen bonding network.

Keywords : Vibrational Strong Coupling; Water, Hydrogen Bonding.

[F5&] K> OH fEfFEHRENIAKERE AIRIE IS U CHEEFEEIC Y MET 5 2 LN TE,
WESCIREZAL72 EITR U TKERA R >y T —27 BEBUIE T 5, KOREIT—
K& IRERDONFT — RONTHET 5 2 & TRAT 2 IEEMRE A X, kOB 53 21k
FOGSOV RN 732 & D 531 ERIEI N LS 5, AAFSETIiX Fabry-Perot dLiR#R 4 W
T OH ifiEEh & IREhIRAE A IREE & U C . in-situ CIRJE 2 284k SRy SeEHElR X
OMiENT 24T > 72,

[98R] CaF, £#IC Ti2nm. Au8nm. Si0,20nm %7&% L. MNWEHLEICT S
& T Fabry-Perot HHRZRAER L7-, HREBANIOKEZEA L, HIRGEZHIE L7,
TEIRAE A2 H\W T 10°C 205 40°C OFiPH CHIEEE %2 0.8°C / min., FEE% 0.4°C /
min. CIRFEEHIENZEW U TR S5 HA 21T - 7=,

[#55 & & %2] Figure |[ZIREHIANC R L7 a/AMVD BB A T LD 2 RET v v
N&Rd, B ORERENC O IRERR (X 3.3 um 225 3.6 um O TO R 72
FALDERE ST, 10°C & 40°C TOHRSNHRNE DB A <27 L TiX, 4000
em ™! LV BB ORI BV THRSRE — RICHkT 5 ©— 27 B8 &4, 3400
em™! UTEHIZ 3RO IRERE— N L fES L IREhE Wee Wes Wes Wap Wp We2

FAICHRS D 2 HELORT U F MBS o0l \ i§

R, BHEEOREORHIHED, AT Erel ] a3

REE— ROVKFER-EEHR Y b —7BREITK o100l 4 .8

17 LCH 1508 0 VTR 5 HEMEA IR S S ol M 18

N, L EORSNHIEELEHRIC L - T KE 0 '(I,'/I 0°;
1

ey MU —27 OB Lo IREN R Gk 02040 6000 4000 2000  _
e e - . T /°C Wavenumber /cm
REDOFHIMA FIEE S 72 D Z & /R ST, -
igure. Temperature dependence of the IR
[ 3CHR] T. Fukushima et al., J. Phys. Chem.  transmission spectrum of water in cavity. o is
C.2021. 125 46.25832-25840 Cavity Mode and bond order. wy and wi, are

upper and lower polariton.
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