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Dehydrogenation of Ammonia Borane Catalyzed by Photo-switchable Au,; cluster (' Grad. Sch.
of Env. Sci., Hokkaido Univ., ’Fac. of Env. Earth Sci., Hokkaido Univ., 3Ins. for Cat., Hokkaido
Univ,) 92 Shaojing Yan', Yukatsu Shichibu'? Ryota Osuka’, Kiyotaka Nakajima®, Katsuaki
Konishi™

Recent studies have demonstrated that the dehydrogenation reaction of NH3BH3 can be
catalyzed by metal nanoparticles.' On the other hand, gold clusters have been reported to
exhibit unique optical properties.” In this study, we explored the use of phosphine-protected
gold clusters (including alloyed clusters) as catalysts for the dehydrogenation of NH;BHs.

Our results showed the alloyed clusters exhibited high catalytic activity under visible light
irradiation (Fig.1), but they lacked stability. Next, we focused on the Auis cluster, which
showed high catalytic activity and stability. Time-dependent catalytic studies revealed that
visible light significantly accelerated the dehydrogenation reaction of NH3;BH; (Fig.2).
Furthermore, mass spectrometry analysis suggested a reaction pathway of this hydrogen
generation upon light irradiation.

Keywords : gold cluster, ammonia borane, Photo-switchable catalyst
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Figure 1. NH3;BH; conversion rate of several ~ Figure 2. NHsBH; conv.% time graph of Auis
kinds of Au clusters after 3h light irradiation. cluster in dark (blue) and light ( ).

1) Qiang Xu ACS Catal. 2016, 6, 10, 6892 2) K. Konishi Acc. Chem. Res. 2018, 51, 12, 3125
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Preparation of CusN Quantum Dots with an lonic Liquid/Metal Sputtering Technique and Their
Optical Properties (Nagoya Univ.) ONako Furuhashi, Kazutaka Akiyoshi, Tatsuya Kameyama,
Tsukasa Torimoto

Copper nitride (CusN) has attracted much attention for the application to solar energy
conversion systems because it does not contain rare elements and has a band gap in the near-
infrared region. In this study, we developed a new method for the synthesis of CusN quantum
dots (QDs) in room temperature ionic liquids (RTILs) by combining reactive sputtering of Cu
with N> gas and an ionic liquid/metal sputtering technique for metal nanoparticle synthesis.
The XRD measurements revealed that the QDs obtained by sputtering Cu on a RTIL had a
crystal structure of CusN. The size of deposited CusN QDs was ca. 5.1 nm. Their absorption
onset wavelength was ca. 500-650 nm, being blue-shifted from that of bulk materials.
Keywords : Quantum dot; Copper nitride, Reactive sputtering, Room temperature ionic liquid
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Fig.1 A XRD pattern (a) and TEM image (b) of the QDs sputter-deposited with a discharge current of 200 mA for 4 h. (c)

Absorption spectra of Cu;N QDs prepared with various discharge currents.

(1) T. Torimoto, e al., Appl. Phys. Lett. 2006, 89, 243117.
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Synthesis of Bipyramid-shaped ZnS-AgInS, Nanoparticles and Their Photocatalytic Activity
(‘Nagoya Univ., *Osaka Univ.) OYuma Saito,' Shogo Kondo,' Kazutaka Akiyoshi,' Tatsuya
Kameyama,' Taro Uematsu,’ and Tsukasa Torimoto'

Semiconductor quantum dots (QDs) are small particles of approximately 1-10 nm in size,
the energy structure of which can be controlled by varying their size and composition. In
particular, QDs with shape anisotropy are expected to expose specific crystal facets, inducing
crystal facet-selective photocatalytic reactions. In this study, we prepared ZnS-AgInS, solid
solution (ZAIS) QDs with a bipyramidal shape, which exposed (112) facets. We also evaluated
their photocatalytic activity for hydrogen evolution.

Keywords: Multinary semiconductor; Nanocrystals, Shape anisotropy; Photocatalyst; H>
evolution
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1) T. Torimoto, et al., ACS Appl. Mater. Interfaces, 2016, 8, 27151.
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One-step synthesis of lead halide perovskite quantum dot 3D superlattices (!Grad. School of
Sci. Kyoto Univ., *Inst. for Chem. Res., Kyoto Univ.) OMitsuki Muto!, Masaki Saruyama'?,

Toshiharu Teranishi'?

Superlattices of lead halide perovskite (LHP) quantum dots attract wide attention due to their
cooperative optical properties. However, traditional preparation methods of superlattices
involve many steps, limiting the thorough exploration of their properties. In this study, we
developed a one-step liquid-phase synthesis method of LHP quantum dot superlattices, driven
by interparticle van der Waals forces. The growth rate and particle size of CsPbBr; nanocrystals
were controlled by the precursor concentration and the amount of trioctylphosphine oxide. The
formation of superlattices with a simple cubic structure was confirmed by small-angle X-ray
scattering measurement. Additionally, the nucleation, growth, and self-assembly process of
CsPbBr; nanocrystals was monitored by in-situ SAXS experiments.

Keywords: Lead halide perovskite; Superlattice; Quantum dot
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Synthesis of Highly Efficient Far-Red Emitting Silicon Quantum Dots: Quantum Size Effect
vs. Surface Effect ('Graduate School of Advanced Science and Engineering, Hiroshima
University, *N-BARD, Hiroshima University) OYuito Oba,' Ken-ichi Saitow!'

Quantum Dots (QDs) are luminescent nanocrystals of a semiconductor material. Recently,
cadmium-based and perovskite QDs with high optical performances have attracted much
attention. However, heavy-metal-free QDs such as silicon quantum dots (SiQDs) have been
significantly desired by considering environmental concerns.

In this study, SiQDs with varying sizes and structures were synthesized by altering chemical
etching times. The structure and optical properties of their SiQDs were characterized by 7
different methods. The obtained comprehensive analysis elucidated the effects of quantum
confinement and surface effects on the optical properties of SiQDs.

Keywords : Colloidal Quantum Dots; Heavy-Metal-Free, Nanomaterials; Photoluminescence
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1) Size-Dependent Photoluminescence Efficiency of Silicon Nanocrystal Quantum Dots, Brian A,
Korgel et al. J. Phys. Chem. C, 2017, 121, 23240-23248
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Microbubble cleaning of three-dimensional specimens with complex structures-When used in

combination with ultrasonic vibration- ('Tokyo Metropolitan College of Industrial
Technology)OHiroshi Ikeda', Ryuki Koike', Katsumi Kurita'

In recent years, precision machines and mechanical parts have become increasingly
complicated; therefore, it is necessary to develop an environmentally friendly cleaning
technology dedicated for a narrow area. In this study, the effect of presence or absence of a
narrow space in three-dimensional specimens on the cleaning efficiency was comparatively
analyzed for ultrasonic cleaning, microbubble-filled cleaning, and a combination of them.
Ultrasonic oscillation frequencies of 37.4, 47.4, and 59.5 kHz were used in the experiments. It
was observed that microbubble cleaning in combination with ultrasonic cleaning was superior
to ultrasonic cleaning in terms of the change in the amount of residual oil due to cleaning.
However, observation of the sample surface after cleaning showed that the entire sample
surface could be cleaned without bias.

Keywords : Cleaning; Narrow Part; Microbubble; Ultrasonic Vibration, Residual Amount of
Oil
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2) MiHZE, HAE, FEHEPESE, 0 APPSR 98 BRFEE THLE, 2018, 2B5-48.
3) P. Li, JH. Wang, Z. Liao, Y. Ueda, K. Yoshikawa, and GX. Zhang, Langmuir, 2022, 38, 769.
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Separation of dispersed oil stains from water by bubbles (!Graduate School of Science and
Technology, Shinshu University, *Kao Corporation, *Faculty of Engineering, Shinshu
University) ODaichi Oya',Takanori Kotera*?, Toshio Sakai'-?

We examined the separation of oil stains dispersed in water using bubbles. The oil stain was
separated from water as the bubbles floated to the surface. At the same time, the amount of oil
stain dispersed in water decreased. Furthermore, the ability to separate oil stain from water was
attributed to the type of gas used in the bubbles.

Keywords : Bubble,; Separation; Oil stain, Carbon dioxide; Gas
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Cleaning of oil stains stuck on textile with bubble water : Effect of gas and textile type
(Shinshu University, >’Kao Corporation) OMomoka Tachi,! Takanori Kotera,!? Toshio Sakai'

The cleaning of oil stains on textiles using bubble water has been investigated to develop a
surfactant-free cleaning technology. In this study, we examined the effects of gas type (air,
nitrogen, oxygen, argon, carbon dioxide, etc.) and textile type (polynosic, or polyester) on the
cleaning of oil stains. We found that the detergency of oil stains on textiles was influenced by
both the type of gas and the type of textile.
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Preparation and Evaluation of Near-Infrared Light Absorbing Film Based on Hollow Silver
Nanoshell (Faculty of Systems Engineering, Wakayama University) OTakumi Abe, Shinpei
Kado, Setsuko Yajima

It is well-known that noble metal nanoparticles exhibit localized surface plasmon resonance
(LSPR). Their application to functional optical materials has attracted attention because of their
ability to absorb and scatter light at specific wavelengths. In recent years, energy-saving
materials has attracted increasing interest, and materials that block near-infrared light based on
metal nanoparticles have been proposed. Hollow silver nanoshell is easy to synthesize, and its
LSPR wavelength can be easily tuned by changing synthesis conditions. In the present study,
we synthesized hollow silver nanoshells that absorb near-infrared and fixed them in a gelatin
film. We investigated the application possibility of hollow silver nanoshell to near-infrared light
absorbing material. The hollow silver nanoshell that was prepared by a modified protocol of
our previous work showed LSPR peak wavelength in near-infrared region. It was indicated that
stability of the hollow silver nanoshell was significantly improved by its immobilization in a
gelatin film.
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