vy HAR{LFES E104F5EFES (2024)

[7HhTSvo 70554 [AHEE] [19. 001K - RELT : OBEABRE |

B 2024438198 (1) 13:00 ~ 15:40 TR A1442(14 288 [4F£] 1442)
[A1442-2pm] 19. OO K - REILF

BER:@E% BEBEA

® 55

13:00~13:10

[A1442-2pm-01]

RUEZILEQY RYTREMSNIFRBER D 5 XX —AugoDE R & AR 14 A8 D 5T

OXZEwt. #A St SF B MER (1. BARE)

® HAK3E

13:10 ~13:20

[A1442-2pm-02]

EBEREEALILDRRAT 1 VEBUEI 5 XX —DEMK EHFHE

O#%ME 8. #E T2\ HFE &A% t9 B2 A =R (1. EAREBE. 2. bAMIREE)

L J=F

13:20 ~ 13:30

[A1442-2pm-03]

EFRNEE & TS Ag-AU-TeEF R v b DREE L & AL R B

OFN B =51 FTE\. #F —=' Bl ER. EFE RS KB B2 Bx A (1. aaEAR
AKERR. 2. HPESETZE () )

® %

13:30 ~ 13:40

[A1442-2pm-04]

Controllable Plasmonic Properties of Cu-Ge-S Multinary Quantum Dots with Ag™ Doping

OYUNING MU', Kazutaka Akiyoshi', Tatsuya Kameyama', Fujihira Norikazu?, Torimoto Tsukasa'
(1. Nagoya University, 2. Murata Manufacturing Co., Ltd)

L J=Pi

13:40 ~ 13:50

[A1442-2pm-05]

BRETRICHERDL (BPt-Cu-Co=taE T/ MFDER

OA BE RO LBAHE% KF BX. WA BB FBE A2 (1. REAREMEHA. 2. 74
RERZFREFHARER. 3. REBREXRZERAR - RIFFHAER)

® %

13:50 ~ 14:00

[A1442-2pm-06]
LRIt/ > — FOERK

Omz &' 41l B (1. =APRIE)

® %

14:.00 ~ 14:10

[A1442-2pm-07]

BERAREzAVWCEBRUB T / HFOFHREIR T O—&K

© 2024 RNEHEEABERCES



vy HAR{LFES E104F5EFES (2024)

OETF 2F7— b2\ BH BEF23, ) B3(1. RBAFESE. 2. mAKABtEY ¥ —. 3. ZAKR
)

L J=F =

14:10 ~ 14:20

[A1442-2pm-08]

7O0—RERBITICK BCNTT7H U 4S — OO EEHE< Y 7

OB R, 742N ROV 28 B LA #R. BB SRB. 8 B4 (1. EERTRASHER)

14:20 ~ 14:30
R3E

© HAE

14:30 ~ 14:40

[A1442-2pm-09]

EODEE c BOBUCE > TRER LTIR T / R FREMRDSERSHHE

O/l Z2=1, 8 BER23, B kY bl 8 (. BBEIRFRFER. 2. 7—H41 5 AKRE
tt. 3. R#ARFE. 4. HERIKF)

® 0&3E

14:40 ~ 14:50

[A1442-2pm-10]
MFREICENBUZEALLUAOD—FEF/0Ov FORIH
Ok Jz's g £ (1. 1LELK)

L A=k =0

14:50 ~ 15:00

[A1442-2pm-11]

MOFY &7/ HIFHNSRZHRIAT7T—H T 514 FMESHEDEENERK

O Lt Bk BIS ¥F B = K 381 (1. BEAR)

® 0&3E

15:00 ~ 15:10

[A1442-2pm-12]

BERFHRERALIL)F Y FY—TILOFESR

OmZ $x\. KRR MR BE2 £k SH2 B BE (1. RRENAF. 2. BERERAY)

L J=Po e

15:10 ~ 15:20

[A1442-2pm-13]

RINT ) UFEGRZEITBZT MBS AT /RFICLDERA TV DENERH

OB B AR &X', B 72 FH BT RIBBF (1. MIULAR. 2. KBREZ ML)

® BAGE

15:20 ~ 15:30

[A1442-2pm-14]

FENRM T TREICDRT 32T /HFDEHK

Ot B, BE RE BE B #it £ (1. BREX - BRET)

L =P =
15:30 ~ 15:40
[A1442-2pm-15]

© 2024 RNEHEEABERCES



vy HAR{LFES E104F5EFES (2024)

WicEsn 7/ fE&RICH T B EAIF AR R IS DA IR 1%
ORE ME. S A R & &K 860 MM E-"201. IREAFE, 2.)STSTEH)

© 2024 RNEHEEABERCES



A1442-2pm-01 The 104th CSJ Annual Meeting

Synthesis and Catalytic Performance Evaluation of New Magic-
numbered Aueg Cluster Stabilized by Polyvinylpyrrolidone

(‘Graduate School of Science, The University of Tokyo) OTakuya Osawa,' Shinya Masuda,’
Shinjiro Takano,' Tatsuya Tsukuda'
Keywords: Gold cluster; Polyvinylpyrrolidone; Polymer-protected gold cluster

Gold nanoparticles stabilized by polyvinylpyrrolidone (Au:PVP) exhibit size-specific catalytic
activity in alcohol oxidation. Activity appears as the diameter decreases below approximately
5 nm and increases as the diameter decreases to approximately 2 nm." To reveal the size effects
on catalysis in sub-2 nm region, our group has recently synthesized Au.4:PVP and Ausg:PVP
with atomically precision by controlling reduction kinetics of Au(III) precursor.>® We herein
found that the size distribution could be tuned by the amount of base added to the Au(Ill)
solution and discovered Aues:PVP as a new magic-numbered cluster. The structures and
oxidation catalysis of Aug:PVP were compared with those of Auxs:PVP, Ausg:PVP, and Au
nanoparticles.
A series of Au:PVP-x was prepared by

mixing aqueous solutions of NaAuCly
containing x equivalent of NaOH (x = 0, 1.0,
1.5,1.75, 2.0 or 3.0) and NaBH4 in the presence
of PVP using a micromixer. UV-vis absorption

spectra of Au:PVP-x show a gradual increase in

Absorbance (a.u.)

the intensity of the localized surface plasmon

resonance band with increasing x (Figure 1), 400Wave6|%?1gth (8non2) 1000

indicating that the particle size increases with x. Figure 1. UV-vis spectra of Au:PVP-x in water.

Matrix-assisted laser desorption/ionization
(MALDI) mass spectra of Au:PVP-x (Figure 2)

N . Augg —

indicated that the Auss cluster was the main = J\ 10 equiv.

component for x = 1.0, whereas unprecedented S

Augo cluster was obtained as the main product %‘ A Ausg\]l _

forx=1.5 and 1.75. The gradual increase in the S ™~ al, 15 equlv.

size of Au:PVP was also supported by the < Au69\t“

powder X-ray diffraction analysis and —— 1|'75 elquw'

transmission electron microscopy. The size 5000 10009 15000 20000
m/z

dependency of the catalytic activity for the
Figure 2. Negative-mode MALDI mass spectra

benzyl alcohol oxidation will be discussed in of AuPVP-x with x — 1.0, 1.5, and 1.75.

the presentation.

1) H. Tsunoyama, et al. Chem. Phys. Lett. 2006, 429, 528. 2) S. Hasegawa, et al. JACS Au 2021, 1, 660.
3) S. Hasegawa, et al. ACS Catal. 2022, 12, 6550.
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Synthesis and Properties of Diphosphine-Coordinated Gold Clusters with Different Metals
(‘Grad. Sch. of Env. Sci., Hokkaido Univ, > Fac. of Env. Earth Sci., Hokkaido Univ.) OHiroto
Morita', Chinatsu Murata', Yuki Saito®, Yukatsu Shichibu'?, Katsuaki Konishi'?

Diphosphine-protected subnano gold clusters have different optical properties depending on
their nuclearities and geometies”. We have found that a Aug cluster (1) protected by 2,6-
bis(diphenylphosphino)pyridine (2,6-PyDP) transformed into a Au; cluster (2) via spontaneous
cluster growth under room light. In this study, we synthesized a novel cluster ([AusCux(2,6-
PyDP),(OCOCH)J**; 3) from the reaction of 1 with Cu(PPhs)Cl. 3 exhibited an emission at 808
nm with a quantum yield of 16%. Furthermore, new clusters were synthesized by substituting
the carboxylic acid moiety of 3 with different carboxylic acids.

Keywords : Gold cluster, Alloy, Optical Properties
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Fig.1 (a) Geometric structure and (b), photoluminescence
spectrum of 3.

1) K. Konishi, M. Iwasaki, Y. Shichibu, Acc. Chem. Res. 2018, 51, 3125-3133.
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Solution-phase synthesis of near-IR-responsive Ag-Au-Te quantum dots and control of their
optical properties (!Graduate School of Engineering, Nagoya Univ., *TANAKA Kikinzoku
Kogyo K.K.) OAtsushi Kikkawa,' Chie Miyamae,' Kazutaka Akiyoshi,' Tatsuya Kameyama,'
Hiroki Sato,? Yusuke Ohshima,? Tsukasa Torimoto'

Quantum dots (QDs) composed of multinary semiconductors exhibit optical properties that are
tunable by changing the particle size and the chemical composition. They have been intensively
investigated for the application to biological imaging probes in the near-IR region. Here, we report
the solution-phase synthesis of Ag-Au-Te QDs with low toxicity. The QDs were prepared by mixing
corresponding metal complexes and Te compounds in an organic solvent at 100 °C. The composition
of the resulting QDs varied depending on the Ag/Au ratio in the precursors. AgsAuTe, QDs with a
particle size of 6.3 nm were produced when synthesized with an Ag/Au ratio of 3. Their absorption
onset wavelength was observed at about 1400 nm in the near-IR region.

Keywords : Quantum Dot; low toxicity; Near-IR responsivity; Bioimaging
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Controllable Plasmonic Properties of Cu-Ge-S Multinary Quantum
Dots with Ag* Doping

(*Graduate School of Engineering, Nagoya University, >Murata Manufacturing Co., Ltd.) O
Yuning Mu!, Kazutaka Akiyoshi', Tatsuya Kameyama', Norikazu Fujihira?, Tsukasa Torimoto'
Keywords: Semiconductor, Quantum dot, Cu-Ag-Ge-S

Semiconductor quantum dots (QDs) have attracted much attention for solar light
conversion systems due to the tunability of optical properties and electronic structure with
particle size and composition. Conventional binary QDs such as CdSe and PbS contain highly
toxic elements, limiting their practical application. Thus, environmentally friendly multinary
QDs composed of less toxic elements have been intensively investigated. Previous studies have
highlighted I-IV-VI group QDs such as AgsGeSe,! CuxSnSs,> and Cu,GeS3* as promising
alternatives due to their low cost, low toxicity, and potential electronic properties. In this work,
we report a novel solution-phase synthesis of Ag*-doped Cu-Ge-S (Cu-Ag-Ge-S) QDs and their
tunable optical properties in the near-IR region.

Cu-Ag-Ge-S QDs were synthesized by
reacting metal precursors of (Ge(gly)2(H20),,
Cu(DDTC),, and AgDDTC with thiourea in a
mixture solution of oleylamine and 1-
dodecanethiol at 150°C for 20 min. The
optical properties of resulting Cu-Ag-Ge-S
QDs were controlled by varying the precursor
ratio Cu/(CutAg) (= x).

Spherical  particles were formed 0.0
regardless of the precursor ratio. Notably, the
QDs prepared with x = 0.9 had 6.4 nm in the
average diameter with a very narrow size

TEeTIE”
x=09 FEEEE
T oy Sutat 7
pEssin
SR IR
i R

Absorption (Normalized)

T T T T T
500 1000 1500 2000 2500
Wavelength / nm

Fig. 1 Absorption spectra of Cu-Ag-Ge-S QDs
prepared with different Cu/(Cut+Ag) (= x) ratios.

distribution, forming a two-dimensional

hexagonal array (Fig. 1). The absorption onset

of QDs were red-shifted from 620 nm to 1100 nm with a decrease in the x value (Fig. 1),
indicating a decrease in the bandgap from 2.02 eV to 1.13 eV. Furthermore, a broad peak
assignable to the localized surface plasmon resonance (LSPR) was observed around 1500 nm
for QDs with x > 0.7. The LSPR peak intensity decreased with decreasing x value, probably
due to the decrease of carrier density originating from Cu-related defect sites.

1) D. L. Bletskan, et al., Semicond Phys. Quant., 20, 19 (2017).

2) X. Liu, et al., Chem. Mater., 27, 1342 (2015).
3) Q. Chen, et al., Jpn. J. Appl. Phys., 57, 08RC20 (2018).

© The Chemical Society of Japan -A1442-2pm-04 -



A1442-2pm-05 BAL$4 H104EFES (2024)

MRETRIGHEAD L1148 Pt-Cu-Co =nE & T/ HFDERK

CRRABME !« BUREZEE 2 - JURPEAER 3) Ofak F&E - em s 2. gk RX!-
WA =g - Spl Flig 2

Synthesis of L1i-type Pt—Cu—Co ternary alloy nanoparticles for oxygen reduction reaction
catalyst ('Institute for Chemical Research, Kyoto University, *Graduate School of Science,
Kyoto University, *Graduate School of Human and Environmental Studies, Kyoto University)
O Kenshi Matsumoto!, Himari Sakaguchi’, Ryota Sato!, Yoshiharu Uchimoto®, Toshiharu
Teranishi'~

An anisotropic strain of surface Pt close-packed planes of Llo-type Pt-based alloy@Pt
core@shell nanoparticles (NPs) can enhance the catalytic activity for oxygen reduction
reaction (ORR), indicating that other ordered alloy NPs like L1,-type NPs could show high
ORR activities. Only PtCu alloy can form L1,-type structure as a thermodynamically stable
phase, indicating the difficulty in fabricating L1;-type ternary alloy. Here, we show the
synthesis of Pt;Cuo9Coo.1 NPs with L1-type phase. Atomic-resolution EDX elemental maps
revealed that the L1,-type phase was composed of alternating Pt—Co alloy and Cu monolayers
unlike L1o-type PtiCuosCoos alloy NPs consisting of Pt and Co—Cu monolayers. This result
indicates that Pt-poor L1;-type phase can be formed and show a potentially high ORR activity.
Keywords :L1-type PtCuCo Ternary Alloy Nanoparticle, Oxygen Reduction Reaction Catalyst,
Phase Stability
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[1] P. Strasser ef al., Nat. Chem. 2010, 2, 454. [2] J.Liet & EDX &Y v 7H
al., J. Am. Chem. Soc. 2020, 142, 19209.
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Synthesis of Multi-Element Metal Sulfide Nanosheets

(‘Graduate School of Science, Kyoto University) O Megumi Mukoyoshi,! Hiroshi
Kitagawa'

Keywords: Multi-Element Nanoparticles; Metal Sulfides; Nanosheets

Multi-element nanoparticles (NPs), including high-entropy alloy (HEA) NPs
consisting of five or more elements with equal or relatively large compositions, have been
intensively studied in recent years. Research on multi-element NPs has recently extended
beyond alloy synthesis to include ceramics as well. Although alloys and oxides are the most
common multi-element materials, multi-element metal sulfides have recently garnered
increasing attention. The diverse range of their structures makes multi-element metal sulfide
NPs more attractive because they offer not only compositional diversity but also structural
diversity of exploration. However, due to synthesis challenges, there have been limited
reports on synthesis of multi-element metal sulfide NPs.

In this study, we have synthesized novel multi-element metal sulfide NPs composed of
early transition metals (Nb, Mo, and W) and 3d transition metals (Co and Ni), denoted as
(NbMoWCoNi)S;. The samples were synthesized via a facile wet chemical method using
oleylamine solution and sulfur source (CS, or S). From transmission electron microscopy
(TEM) image, it is suggested that the synthesized NPs have assembled structure of thin
nanosheets (Fig. 1a). The powder X-ray diffraction (PXRD) pattern shows weak signals
characteristic of the 2H-MoS; structure, indicating the nano-monolayer structure.

Intensity / a. u.

10 20 30 40 50 60 70 80 90
26/ degree

age of (NbMoWCoNi)S, NPs. (b) The PXRD pattern of

(NbMoWCoNi)S, NPs.
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Novel Simultaneous Flow Synthesis of Metal and Oxide
Nanoparticles using Supercritical Fluids

(*Grad. Sch. Sci., Kyoto Univ., ’Hakubi Center; Kyoto Univ. SURC, Kyushu Univ.)

(OSeiga A. Miyashita Ostermann,' Kohei Kusada,"? Takaaki Toriyama,* Tomokazu Yamamoto,
3 Yasukukazu Murakami, > Hiroshi Kitagawa!

Keywords: Metal nanoparticles; Oxide nanoparticles; Flow reactor; Supercritical fluids

One of the conventional synthetic methods of a heterogeneous catalyst with metal
nanoparticles (NPs) is the calcination of oxides impregnated with a metal precursor, in which
the metal NPs and oxides are synthesized separately. Using this method, metal NPs are formed
and physically attached to the surface of the oxide support. A simultaneous synthesis of the
metal and oxide NPs could have the potential of a unique metal-support interaction and might
allow us to form structures which cannot be achieved by conventional methods. Here, we report
a simultaneous synthesis of metal and oxide NPs for the first time, using a flow reactor with
precisely controlled conditions.

The Pt and Ce precursors were injected into the ethanol aqueous solution under the
supercritical condition. The Pt precursor was reduced by ethanol and the Ce precursor was
oxidized by the supercritical water, resulting in Pt NPs attached to the CeO> NPs. The synthesis
of the Pt/CeO, was confirmed by analytical methods such as X-ray diffraction, energy
dispersive X-ray spectroscopy (EDX) and scanning transmission electron microscopy (STEM)
(Figure A). The high-angle annular dark field (HAADF)-STEM image shows that the Pt NPs
are well distributed on the CeO, surface. The average size and distribution of the Pt and CeO,
NPs were 2.520.8 nm and 24.8 = 6.3 nm, respectively.

This method allows us to synthesize Pt/CeO; in a few seconds and could be applied to
other systems. We discuss the catalytic activities and structure of the catalyst in detail.

HAADF-STEM

20 nm

N 20
9 i 20 nm
20 nm _.yju 1 ]

i

Figure A. HAADF-STEM image of the Pt/CeO, NPs and the corresponding EDX maps
using the L-line characteristic X-ray from each element

© The Chemical Society of Japan -A1442-2pm-07 -
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A Quantitative Approach to Evaluate the Dispersion State of Carbon Nanotube
Aggregates Using Particle Image Analysis (National Institute of Advanced Industrial
Science and Technology)OKazufumi Kobashi, Don N. Futaba, Shun Muroga, Takeo
Yamada, Toshiya Okazaki, Kenji Hata

The industrial application of carbon nanotubes (CNT) is coming into bloom.
However, a quantitative analysis of CNT aggregates in the processes such as
dispersion, kneading, molding, have been the common issue. To address the issue, the
size and shape of thousands of CNT aggregates in the dispersion were investigated
using particle image analysis from which we generated the map to describe the
aggregate structures. By utilizing the map, we report the classification of CNT
aggregates, the degree of dispersion, and the dispersion states.

Keywords : Carbon nanotube; Aggregate; Dispersion, Particle image analysis;
Quantification
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1) K. Kobashi et al. ACS Appl. Nano Mater., 2020, 3, 1391.
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Surface enhanced Raman scattering properties of citrate-stabilized silver nanoparticle
aggregates purified by a combination of centrifugation and redispersion

(‘Graduate School of Engineering, The University of Shiga Prefecture, *Archilys Corporation,

3Graduate School of Engineering, Kyoto University, *School of Engineering, The University of
Shiga Prefecture®) oNatsuki Koyama', Takao Fukuoka®®, Takeo Oku*, Tsuyoshi Akiyama®)

Gold / silver nanoparticles absorb light, and the localized concentrated electromagnetic field is
generated around nanoparticles. This field is called as localized surface plasmon resonance,
which contribute to enhance Raman scattering efficiencies. Our research group developed the
purification protocol of citrate stabilized silver nanoparticles (AgNPs) using a combination of
centrifugation and redispersion processes towards high sensitive detection of very small
amount of molecules. In this research, the aggregates of the purified AgNPs were prepared by
salting out using NaCl. The absorption spectrum of the aggregates showed in the wavelength
region longer than 520 nm. Raman scattering enhancement properties of the aggregates were
evaluated using Raman probe molecule. Time dependence of the obtained Raman spectra
indicated higher stability comparing to the case of the aggregates of the corresponding
unpurified AgNPs.

Keywords : Localized surface plasmon resonance, Surface enhanced Raman scattering,

Aggregation and dispersion, Nano particles, Photochemistry
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1) N. Koyama, T. Akiyama, T. Oku, Jpn. J. Appl. Phys., 2021, 60, 027002.
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Fabrication of silica-coated gold nanorods with fluorescent chromophores on particle surface
(Graduate Faculty of Interdisciplinary Research, University of Yamanashi) O Hideyuki
Shinmori, Kei Yamazaki

Gold nanorods (AuNRs) have much interest because of their shape-dependent optical
properties and potentially wide ranges of applications, such as nanotechnology and
biotechnology. It is known that the absorption spectra of AuNRs are characterized by the much
weaker transverse surface plasmon band and the dominant longitudinal surface plasmon band
with the wavelength of the absorption band being strongly dependent on the aspect ratio of
AuNRs. In this study, we report the synthesis of fluorescent silica-coated gold nanorods with
fluorescent chromophores on particle surface of AuNRs. Firstly, AuNRs were coated with silica,
and then the amino groups were introduced onto the surfaces of the silica shell using silane
coupling agents. Secondly, the nanoparticles were appended by dansy moieties and rare-earth
complexes, europium complexes. The obtained core-shell nanostructured particles indicated
obvious luminescence.

Keywords : Gold Nanorods,; Silica Coating, Fluorescent Chromophores; Care-shell
Nanostructure; Surface Modification
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1) H. Shinmori, K. Yamazaki, A. Shinohara, U.S. Patent Application No. 17/144877 (2021).
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Rational synthesis of new core-satellite composite constructed from a metal-organic framework
and metal nanoparticles (Department of Nanobiochemistry, Frontiers of Innovative Research
in Science and Technology, Konan University) OYui Murakami, Yohei Takashima, Takaaki
Tsuruoka, Kensuke Akamatsu

Metal-Organic Frameworks (MOFs) are promising porous materials and used in a field of
catalysis. In this work, we have constructed new core-satellite composites from a MOF as core
and Pd nanoparticles as satellite by using trimethylsilylacetylene as modulator. In this
presentation, the rational synthesis of this composite and its further modification with Ag NPs
will be explained.

Keywords * Metal-Organic Framework,; Metal Nanoparticles; Composite
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Preparation of Liquid Marbles Using Ultrasonically Levitated Droplets ('Faculty of
Engineering, Tokyo University of Science, *Department of Biosciences and Informatics, Keio
University) O Ayumi Nakazawa,' Takuya Sagawa,' Teruhiko Matsubara,” Toshinori Sato,’
Mineo Hashizume'

Droplets levitated by ultrasonic waves are expected to be used as a new reaction field that
does not require a container. On the other hand, the droplets stabilized by adsorption of
hydrophobic particles at the gas-liquid interface are called liquid marbles, which are attracting
attention as a liquid that does not wet and spread on the substrate. In this study, we used
ultrasonic levitation techniques to prepare liquid marbles, and investigated the availability of
this system as a new nanomaterial fabrication method. A 5 wt%-dispersion was prepared using
lycopodium as hydrophobic particles and hexane as the dispersing medium. We confirmed that
the liquid marbles were successfully prepared when applying 1 UL of the dispersion several
times to the surfaces of 3 pL of ultrasonically levitated water droplets. On the other hand,
conventional liquid marbles were also prepared by dropping and rolling 3 puL of water onto a
container lined with lycopodium. The mass and shape changes of these liquid marbles under
ambient conditions were compared, and the results indicated that both liquid marbles had
comparable strength.

Keywords: Liquid Marbles; Ultrasonic Levitation; Lycopodium
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1) T. Matsubara, K. Takemura, Adv. Sci. 2021, 8, 1-5.

2) S. Fujii, S. Yusa, Y. Nakamura, J. Jpn. Soc. Colour Mater. 2016, 89, 75-80.
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Fluorescent Detection of Metal lons by Rattle-Type Silica Nanoparticles Bearing Porphyrin
Derivatives ('Wakayama University, *Osaka Research Institute of Industrial Science and
Technology) oAmi Kawashima,! Yoshio Nakahara,! Mitsuru Watanabe,> Toshiyuki Tamai?,
Setsuko Yajima

Porphyrin derivatives have a large absorption band around 400 nm, and their fluorescence
intensity changes by complexation with metal ions at the center of porphyrin ring. This property
makes them promising reagents for fluorescence analysis, but most of them are insoluble in water.
In this study, we aimed to address this problem by using rattle-type silica nanoparticles and
developed a porphyrin fluorescent sensor that improved water dispersibility. An overview of the
synthesis is shown in Fig. 1. First, 5,10,15,20-tetrakis(4-aminophenyl)porphyrin (TAPP) was
chemically modified with triethoxysilyl groups to obtain TAPP-encapsulated silica nanoparticles
(TAPP@SiO> NPs) using a modified StOber method. Then, the silica layer of TAPP@SiO> NPs
were partly etched by reflux agitation in water to obtain TAPP-encapsulated rattle-type silica
nanoparticles (TAPP@E-SiO, NPs). After the structure and fluorescence properties of TAPP@E-
Si02 NPs were characterized, their performance as metal ion sensors was examined in water.
Keywords : Silica Nanoparticle; Porphyrin Derivative; Hot Water Etching; Metal lon; Fluorescent
Detection
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Fig.1 Synthesis of TAPP-encapsulated rattle-type silica nanoparticles.

© The Chemical Society of Japan -A1442-2pm-13 -



A1442-2pm-14 BALEA H104BFES (2024)

EEMNZHTTREICOBI S2ET/ HTDERK
(BERBEERT) Ottty BRYR - %2 L - BB Z4 - Hiit 2

Synthesis of stably dispersible gold nanoparticles under physiological conditions
(Graduate School of Science and Engineering, Kagoshima University) O Shunya Akaike,
Masahiro Wakao, Yasuo Suda, Hiroyuki Shinchi

Gold nanoparticles (GNPs) are widely used in biomedical fields such as biosensing and drug
delivery systems!. On the other hand, surface modification of the GNPs synthesized by citrate
reduction is difficult due to the coordination of citric acid on their surfaces, and the GNPs easily
aggregate under physiological conditions. In this study, we investigated the synthesis of GNPs
that are stably dispersed under physiological conditions by using sugar chain derivatives
consisting of sugar chains and thioctic acid linker molecules. GNPs with an average diameter
of 12 nm were synthesized according to the method reported by Frens et al.? Gleal-4Glc-mono
or Glcs(al-4)Glc-mono were examined as surface ligands on the GNPs. The stably dispersed
GNPs in phosphate-buffered saline (PBS) were obtained when Glcg(al-4)Glc-mono was
immobilized at 50 °C, and sugar length was an important factor in increasing dispersibility in
PBS.

Keywords : Gold nanoparticles; Metal nanoparticles,; Surface modification; Sugar chain
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1) Daniel, M.-C., et al., Chem. Rev. 2004, 104, 293-346. 2) Frens G. et al., Nat. phys. 1973,
241,20-22
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Shape dependence of ligand desorption reactions in zinc sulfide nanocrystals (' College of Life
Sciences, Ritsumeikan Univ.,*PRESTO JST) OWaka Matsuo,' Daisuke Yoshioka,' Yoshinori
Okayasu,' Yuki Nagai,' Yoichi Kobayashi'*

In organic-inorganic composites, a detailed understanding of the surface state of nanocrystals
(NCs) is important. Recently, we reported that perylene bisimide (PBI) coordinated to
spherical zinc sulfide (ZnS) NCs is displaced from NCs quasi-reversibly by visible light
irradiation. This ligand displacement reaction is induced by ultrafast photoinduced hole
transfer from PBI to ZnS NCs and is expected to depend on the NC shape. This study
investigates ultrafast charge separation and photoinduced ligand displacement in PBI-
coordinated ZnS nanorods.

Keywords : Zinc sulfide; Charge separation; Radical anion; Nanocrystals, Ligand
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1) D. Yoshioka, Y. Yoneda, Y. Chang, H. Kuramochi, K. Hyeon-Deuk, Y. Kobayashi. 4CS Nano. 2023,
17, 11309-11317.

Fig. 1 (a) Photoinduced ligand displacement
and (b) time evolution of the differential
absorption spectra of PBI-ZnS NRs (PBI/ZnS

= 7) in chloroform after light irradiation.
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