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EO0U RVEBRZRAVSGL VTV YA XERBEIEYM S / K
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(I B YD) O AKH ' - Wingki Mey Hendra ! + RJRESF |+ B —/A !

Synthesis of Single-Nanometer-Scale Metal Oxide Nanoparticles Using Pyrrolidone
Derivatives for Photovoltaic Applications ('Gifu University) O Daisuke Takemoto,! Wingki
Mey Hendra,' Naohide Nagaya,' Kazuhiro Manseki'

Nanoscale titanium dioxide (TiO:) and tin oxide (SnO:) are widely recognized for their
critical roles in energy applications, particularly in solar cells and photocatalysts. In the realm
of perovskite solar cells (PSCs), the performance of the devices is highly dependent on the
thin-film structures that facilitate efficient electron transport. Precise control over the
nanostructures of these metal oxide films is therefore essential for optimizing device efficiency.
By employing N-methyl-2-pyrrolidinone (NMP) as a structure-directing agent, we successfully
synthesized single-nanosized SnO: and TiO: nanoparticles at low temperatures. Furthermore,
we investigated the film formation of these nanoparticles deposited via spin-coating and
systematically analyzed the relationship between their nanostructures and PSC performance.

Keywords : Perovskite solar cells;, Metal-oxide nanoparticles, Spin-coating
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[1] W. M. Hendra, N. Nagaya, Y. Hibi, N. Yoshida, T. Sugiura, S. Vafaei and K.
Manseki, Materials, 17, 5095 (2024).
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Two-step chemical bath deposition of titanium dioxide thin-films for perovskite solar cells
(‘Gifu university) ORyoma Yasuda,' Naohide Nagaya,' Kazuhiro Manseki'

Perovskite solar cells (PSCs) have attracted considerable interest as a promising next-
generation energy technology. In this study, we developed a chemical bath deposition (CBD)
process for fabricating an n-type titanium dioxide thin-film layer using the two step CBD
method in a n-i-p type PSC architecture. A novel technique for titanium dioxide formation with
different crystal phases via the CBD process was established, emphasizing the optimization of
lead halide perovskite solar cell performance.

Keywords : Titanium dioxide, Perovskite solar cells, Chemical bath deposition
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19, 5844-5848 (2017).
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'Advantages of Introducing a TiO, thin-film Prepared by the CBD Process in PEDOT-based
Solid-State Dye-Sensitized Solar Cells ('Gifu University) O Sota Miyagawa,! Satoka
Wada,'Mei Matsui,' Kazuhiro Manseki'

Titanium dioxide (TiO2) materials with controlled nanostructures have received significant
attention for their potential in solar energy conversion. Over the years, their versatile
applications in photovoltaics, particularly in solid-state dye-sensitized solar cells (ss-DSSCs),
have been extensively explored. In this study, we focus on the integration of porous titanium
dioxide electrodes with the conducting polymer PEDOT, which functions as a hole transport
layer. By utilizing chemical bath deposition to deposit various nanostructured TiO: thin films
on conductive glass substrates, we demonstrate enhanced light-to-electricity conversion
efficiency.

Keywords : Solid-state dye-sensitized solar cells; Titanium dioxide(TiOz); Chemical bath
deposition
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[1] K. Manseki, K. Saka, M. Matsui, S. Vafaei, T. Sugiura, CrystEngComm, 19, 5844-5848
(2017).
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Investigation of the Impact of Composition and Preparation Methods on the Photocatalytic
Properties of Multi-Component Metal Oxides / (‘TUT, *CUNY) OHanzo Tsubota,' Andrei
Jitianu,> Wai Kian Tan,' Hiroyuki Muto,' Atsunori Matsuda,! Go Kawamura'

Metal oxides composed of multiple elements have garnered attention as a new class of
materials. However, these materials typically require high temperatures and prolonged
calcination via solid-state methods, which leads to reduction of their specific surface area. In
this study, we synthesized perovskite-type (BiNaKLaSr)TiOs using a sol-gel method with low-
temperature and short-time calcination. Additionally, partial substitution of cations in the A-
site or B-site was conducted, and its effects on photocatalytic properties were investigated.
Keywords : Multi-Component Metal Oxides, High entropy Oxide, Photocatalyst, Sol-Gel
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Fig.1 (a) Crystal structure and (b) diffuse reflectance spectra of
(Bio.2Nag Ko 2Laz«CerSro.2)TiOs.
[1] C. Deng et al., Nano Energy 120, 109153 (2024). [2] D. Tatar et al., ACS Appl. Mater. Interfaces 16, 29946 (2024).
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“Domino-Decomposition Design” Strategy: Tailoring the Solid Electrolyte Interphase (SEI)
through Chemical Modification of lonic Liquids (‘Department of Materials Engineering
Science, Graduate School of Engineering Science, University of Osaka) OHaruchi Sakurai,’
Akihito Imanishi,' Ken-ichi Fukui,' Shinji Kondou'

Solid electrolyte interphase (SEI), a passivation layer formed on the anode surface during
the initial charging through the reduction decomposition of electrolytes, is crucial for
stabilizing cycle performance of next-generation Li-ion batteries. However, the structural
complexity of the SEI and correlations with its physicochemical property remain inadequately
understood. In this study, we propose a novel approach for SEI structural engineering, termed
“Domino-Decomposition Design”, which enables selective formation of specific
decomposition products at targeted reductive potentials through the chemical modifications of
imidazolium (Im)-based ionic liquids.

Keywords : Li-ion batteries, Solid electrolyte interphase, lonic liquid, Interfacial analysis
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Figure.1 (a) Schematic illustration of the domino-decomposition design strategy. (b) Correlation
between experimentally determined reductive potentials and the calculated LUMO levels of modified
Im cations.
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Dopant-Free Spiro-Type Hole-Transporting Materials for Perovskite Solar Cells

('National Institute of Advanced Industrial Science and Technology (AIST), *Nippon Fine
Chemical Co., Ltd.) ONobuko Onozawa-Komatsuzaki,! Daisuke Tsuchiya,? Shinichi Inoue,?
Atsushi Kogo,' Takurou N. Murakami!

Dopant-free spiro-typed hole-transporting materials (HTMs) for perovskite solar cells
(PSCs) are newly synthesized. They have substituents as electron-withdrawing and electron-
donating groups on the phenyl rings. By introducing two kinds of substituents with different
electronic properties, the HOMO level could be adjusted to the appropriate energy level for
PSCs. They have also superior hole extraction ability compared to Spiro-OMeTAD. In addition,
the PSCs based on these HTMs demonstrated high power-conversion efficiency, and thermal
stability compared to that of non-doped Spiro-OMeTAD.

Keywords : Perovskite solar cell; hole-transporting material; dopant-free
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1) N. Onozawa-Komatsuzaki, et al, ACS Appl. Energy Mater. 2024, 7, 3082.
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Lithium Extraction from Lithium Titanium Oxide with Spinel Structure in Oxidizing Aqueous
Solutions ('Faculty of Engineering, Osaka City University, *Graduate School of Engineering,
Osaka Metropolitan University) OHana Inoue,' Kingo Ariyoshi’

To develop a recycling method of lithium titanium oxide (Li[Lii5Tis3]O4; LTO) with a spinel
structure which is a negative electrode of lithium-ion batteries, we investigated a method for
separating Li and Ti in LTO. By immersing LTO in an aqueous solution containing V20s as an
oxidizing agent, LTO maintained the spinel structure (Fig. 1b). However, thermogravimetric
analysis of LTO after immersion showed a weight loss due to a dehydration reaction. When the
LTO after immersion was heated at 700 °C, only TiO: (rutile) was observed in the XRD pattern
(Fig. Ic). These results indicate that by immersing LTO in an oxidizing aqueous solution, Li
ions in the spinel structure were dissolved, and amorphous titanium (hydro-)oxide was formed
as the residual solid.

Keywords : Lithium-lon Battery, Lithium Titanium Oxide, Spinel Structure, Recycling
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Fig. 1 XRD patterns of Li[Li13Tis3]O0s; (a)
pristine, (b) after immersion into an aqueous
solution containing V20s, and (c) the
residual solid heated at 700 °C.
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Battery Performance of Novel Sulfur Copolymers for Suppressing Sulfur Dissolution in Lithium-
Sulfur Batteries (' Graduate School of Science and Technology, Kwansei Gakuin University, >School
of Engineering, Kwansei Gakuin University) O Ryo Matsushima,! Katsuhiro Wakamatsu,’
Hirofumi Yoshikawa 2

Abstract: Lithium-sulfur (Li-S) batteries are regarded as promising candidates for next-
generation rechargeable batteries due to their exceptionally high theoretical capacity. However,
their practical application is hindered by a significant capacity decline during cycling, caused
by the dissolution of cathode materials into the electrolyte through electrochemical reactions.
To overcome this problem, we developed sulfurized alcohol composites (SACs) as cathode
active materials for Li-S batteries.

Keywords : Lithium-sulfur batteries, Cathode active materials, Sulfurized alcohol composites
(SACs), Shuttle effects

[ER] VT U L6 (Li-S) BT A ENERO U F 7 LA 4 L EMoR) 10 £% (1670
mAh/g) (23T 5 R0, NI CEE R CTh 2 806 | RHEA R EE LoD IEARES
Bte LTHEHINTWD, L, ENERERRICEN T 5 2 & T, A1 7 VELEME
MMETTHEVIRENRD D, AR TIE, ZORELRT D720, g/ T /Lra—L
BEE (SAC) DOER AR, Li-S BLO EMIEWE & U T D BEMAHEZ 214 L 7=,
[52BR] IRFHEDO R DT L a— L ik EER 1:5 TRA L ERFEFEK T T 400°C
I2°C 2 BERIE L7t%, REEOREZRET D720, S HICEFEFFHAL T C 300 °CT
JNEL LT SAC ZERL L7z, %\ T, SAC: h—# 7 F » 7 :PVDF=30:50:20 or 80:10:10 wt%
DEMEMEER L, ZhExzEMmE LT, EffKE (0.6 M or 1.0 M LiTFSI + 0.28 M LiNOs
inDOL/DME), #—7HR v a— k&b —%—_ Li{Ham» S5k s Li-S Bz ER L, &
AR 2 JE LTz, @) oL
G - Z22] X 1(a)lT. %&Ff SAC % IEHE ! '
(EWE L 30wt%) & L7- Li-S &Eo
A 7V AR, FETLEE 200 mA/g
ICBNT 1427 % ) —L SAC s - 0
23 1660 mAh/g, 100 A 7 L% THEK Y e P Cotenanier
800 mAh/g & BN T-FeEA R L7z, X 1(b)
%, EmHPIEWEEZ 80wt% & T 5 1-
F 7 % ) —v SAC DEREE 2 Alg TOVA 7 NVFHETH Y . FIHERENK 1358
mAh/g, 50 A 7 V15T 922 mAh/g &, EEMEE., @miE s AR THEEL TH
BT 252 EDNHER SN, FFEMICHOVWTITYE H ORI THRET S,

D'Cfﬁk] 1) T. Takeuchi, T. Kojima, H. Kageyama, K. Mitsuhara, M. Ogawa, K. Yamanaka, T. Ohta, H.
Kobayashi, R. Nagai, and A. Ohta, J. Electrochem. Soc. 2017, 164, A6288—A6293
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Investigation on Solvation of Redox Species toward Development of High Performance Thermo-
electrochemical Cells ('School of Engineering, Kwansei Gakuin University, *Graduate School of
Science and Technology, Kwansei Gakuin University) O Riku Hosokawa,! Shunsuke Okata,’
Katsuhiro Wakamatsu,' Hirofumi Yoshikawa,!

Abstract: This study explored the changes in the Seebeck coefficient and cell output power
density induced by the additives to the ferrocyanide/ferricyanide redox pair in thermo-
electrochemical cells, and we discussed their effects on solvation entropy and cell-
performances.

Keywords : Thermo-electrochemical cell; Seebeck coefficient; Redox mechanism; Solvation;

Ferrocyanides/ferricyanides
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[iﬁﬁ] 1) R. Hu, B. A. Cola, N. Haram, J. N. Barisci, S. Lee, S. Stoughton, G. Wallace, C. Too, M.

Thomas, A. Gestos, M. E. D. Cruz, J. P. Ferraris, A. A. Zakhidov, and R. H. Baughman, Nano letters.
2010, 10, 838—846.
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Effects of Carbon and Metal Electrode Species on Electrochemical Generation of Hydrogen
Peroxide from Oxygen ('Graduate School of Science and Engineering, Kansai University,
2Faculty of Environmental and Urban Engineering, Kansai University) O Yosuke Ishida,'
Hikaru Kinoshita,' Kojiro Fuku?

In this study, the performance of carbon and metal electrodes was compared for the efficient
generation of hydrogen peroxide (H>O:) by the electrochemical reduction reaction of oxygen.
The carbon electrode possessing hydrophobic surface exhibited excellent performance. The
accumulation of H>O, and Faraday efficiency reached ca. 1600 uM at 10 C and > 99 %,
respectively. These results indicated that the hydrophobic surface physically inhibited the
contact between the carbon electrode surface and hydrophilic H»>O,, resulted that the
electrochemical decomposition of H,O, was inhibited.

Keywords : Hydrogen Peroxide; Oxygen;, Carbon Electrode; Metal Electrode; Reduction
Reaction

[#E) it /k#E (H0,) ZAEKT D7) —rRFED 1oL LT, KOBEE (0,)
ZJFEHC AW D BESAL S OFIA N EH STV 5%, AR T, BRI 72 O,
DFBILIEIT LD Ho0 4K (0, +2H + e — H,0:) ICHEH L7, O, AD 7 7
T —%hR (F.E.) RERBEIZKITT A v 2RO B —R L EMRE 4R EMAEDR
BEAPE Lz, H—R U EMIITEKE S — R o ~—s3— (TGP-H-060, 090, 120 [f&E
JZ:190,280,370 um ], B L (£F)) . EBEEBEMIIZAT > LA A » = (SUS250-003 [250
Avval, KUXsHER) =HEH L,

[52E&) Nafion fRIE A 438 U= A EE e vic FEREMIZ A v 2k —AR > (C)
F 2134 EM (SUS), ZMREMIC Ag/AgCl MM, SHRIC PtiRAZR@E L, 7/ — K-
Y — RRICKEMK (0.1M,35mL) & AL, H AR %Oz%‘:{mbfﬁ#%\ -0.76 V
vs. RHE (10 C) OEEZHIMN L7=, H,0: 1% FeSO4 & V7=l aihiz EE LT,
[#58] C B L SUS E & V7= HyO, AR O 5% Table 1 _/T@“ KHCO3 aq.
HZB W T SUS B, CEMEIV LEHWVWEREBEZ RLI-HOD, H0, DAERL -
BRIT T E ARSI N o=, —J7, Bi/kYE C MR _E Tl F.E.>99 % T? Hy0,
DAERRDHER SFL, 10 C TOFFEITAK) Table 1 F. E. for H,0, generation and reductive
1600 uM (23 L7, Bf/KMED C #EfRE,  current density at -0.76 V vs. RHE in various
ARk U 7= K PED HaO, & filAsgya) &  electrolytes on € and SUS electrodes.

NDHZET, @ HoO FHFHE D ER S Electrode K procqopyte T E- for 120 cu::::l :::Lim
mEEZLND, BUKME C &M ETo fhm o senemton %] A em?)
H,0, £k - BRI TR L a5 o Ko ’ 2
DR T Lo, A BIRAT TR0 % aco, >
HIZBUWT S, F E.>99 % TD H0, 2ERK wo Mt M
INFER ST~ BT, Na,HPO, % C Na:HPO: >99 0.74
I LB b5 <, C BBRE OIS T
PEWVEIREE S L35 = & 3bnoTe, 370 Na:HPO: > 99 0.52
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Development of High-Voltage Redox Electrode Materials by Using Porous Organic Frameworks
Including Tetraoxapentacene Units (' Graduate School of Science and Technology, Kwansei Gakuin
University, 2School of Engineering, Kwansei Gakuin University) O Hosei Oshima,! Naoki
Kobayashi,! Tomohiro Miyaji,> Katsuhiro Wakamatsu,” Hirofumi Yoshikawa,’

Abstract: In this study, we tried to increase redox potentials of organic electrode materials by
designing porous organic frameworks based on tetraoxapentacene units. The performances of
these frameworks as cathode-active materials for lithium-ion (LIBs) and sodium-ion batteries
(SIBs) were evaluated, and we discussed their redox potential increase of organic cathode
materials through the expansion and integration of conjugated systems.

Keywords : Lithium < Sodium-ion batteries (LIBs -+ SIBs), Cathode active materials,
Tetraoxapentacene skeletal structure, Porous Organic Frameworks, High-voltage redox
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[STHR] 1) T. Li, P.-L. Zhang, L.-Z. Dong, Y.-Q. Lan, Post-synthetic Rhodium (I1I) Complexes in Covalent Organic
Frameworks for Photothermal Heterogeneous C-H Activation, Angew. Chem. Int. Ed. 2024, 63, 14, ¢202318180.
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Modification of a Lithium Anode for Improving Cycle Stability in a Lithium-Sulfur Secondary
Battery ('Fac. of Chem., Mater. and Bioeng., Kansai Univ., 2ORDIST, Kansai Univ.) OYune
Shingaki!, Yota Okuno'?, Yukiko Matsui?, Minako Deguchi?, Masashi Ishikawa'-?, Yasuhiko
Iwasaki'?

For the practical application of lithium metal anodes to achieve higher energy density in
secondary batteries, stable lithium dissolution/deposition by suppressing the formation of
lithium dendrites and dead lithium is crucial. Herein, we designed a fluorinated cyclic
phosphate ester, 2-fluoro-1,3,2-dioxaphospholane 2-oxide (FOP), and employed it to form an
artificial solid electrolyte interphase (SEI) on the lithium metal surface. The modified lithium
anode exhibited stable dissolution/deposition behavior for over 800 hours in a lithium metal
symmetric cell. In this paper, we will report the detailed surface analysis of the lithium metal
using X-ray photoelectron spectroscopy and scanning electron microscopy. Furthermore, we
will discuss our attempts to improve the cycle performance of lithium-sulfur batteries using the
FOP-modified lithium metal anode.

Keywords: Lithium metal anode, Cyclic-phosphoester, Surface modification, Artificial Solid-
Electrolyte Interfaces, Lithium-sulfur battery
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>

oxide (FOP) # T A L[EAEME R
m (AT SED) ZFRSE-88Y Fv
LafE U7, fR, Fig [2” 4 X9
&R Y F U LR LB BRIz VT
800 IR 2 8 % 5 22 TE T2 Vs it bt HH 2 B & 0.2

0.1 A == control
== FOP modified

R LT-, AFFETIL, FOPICLBAT 0 200 400 600 800 1000
SEI XA DS, X E Tk, & Time [h]
THRHEICL 28 F U LELHmOF Fig. Stable dissolution/deposition
HZRRBESHTRE RISV THET 5, & of lithium metal was achieved by
512, ANL SEI B Y F U LEakR FOP modification in a lithium
WS - LT, U F Y AREE RO symmetric cell. Conditions: 2M

LiFSI in 1,2-dimethoxyethane 2
mA/cm?, 3 mAh/cm?.

A 7 VERRPETE) b AR T O T E OfE R
IZOWTHhEmZIT D,

(1) Liu, Y.; Li, B.; Liu, J.; Li, S.; Yang, S. Pre-Planted Nucleation Seeds for Rechargeable Metallic
Lithium Anodes. J. Mater. Chem. 42017, 5 (35), 18862—-18869.
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Improvement in methanol production by CO electroreduction using cobalt phthalocyanine/
CNT catalysts owing to hydrophobization with silane coupling agents (7oyota Central R&D
Labs., Inc.) OMasahito Shiozawa, Yuna Takeno, Ryo Hishinuma, Tsuyoshi Hamaguchi

Electrocatalysts consisting of cobalt phthalocyanine (CoPc) supported on carbon nanotubes
(CNTs) exhibit high methanol (MeOH) selectivities over 80% in electroreduction of CO gas.
However, they suffer from low partial current densities of MeOH. Excessive electrolyte
flooding into the catalyst surfaces impedes the CO gas diffusion to the active sites, leading to
a decrease in the partial current density. Therefore, hydrophobization of the catalyst surfaces
enhances the CO supply. In this study, hydrophobic groups were introduced onto the surfaces
of a CoPc/MWCNT-OH catalyst consisting of CoPc supported on multi-walled carbon
nanotubes (MWCNT-OH) modified with hydroxyl groups, using silane coupling agents. These
catalysts were deposited on carbon papers for preparing gas-diffusion electrodes, and evaluated
using a three-chamber flow-type reactor. The MeOH partial current densities of the
hydrophobized catalysts were increased compared to the untreated catalyst (15.2 mA/cm?).
Comparing different hydrophobic groups, treatment with tert-butyldimethylchlorosilane that
have a short alkyl chain and a bulky functional group achieved the highest partial current
density of 31.6 mA/cm?* with securing a high selectivity of around 80%.

Keywords : Methanol, CO electroreduction, Cobalt phthalocyanine; Silane coupling, Carbon

nanotube
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Tin Halide Perovskite Photoactive Materials and Thin Films Prepared from Aqueous Solutions
Under Ambient Air ('Graduate School of Environmental Studies, Tohoku University) OXoji
Yokoyama,' Minori Kondo,! Ryoma Shishido,' Shun Yokoyama,' Hideyuki Takahashi!

Tin halide perovskites have garnered significant attention as photoactive materials for
photovoltaics due to their solution processability and excellent photonic and electronic
properties. However, these materials are highly sensitive to oxygen and moisture in ambient
air, requiring inert and anhydrous environments for their synthesis. From the perspectives of
scalability, cost, and environmental sustainability, the ambient and aqueous-phase synthesis of
tin halide perovskites offers an ideal approach. In this study, ascorbic acid (vitamin C) was used
as an antioxidant and chelating agent to successfully synthesize high-quality tin halide
perovskite crystals in an aqueous solution. Optimization of this synthesis process further
enabled the fabrication of thin films. The assembly and characterization of photovoltaic cells
with these thin films as the photoactive layer are also discussed.

Keywords: Tin Halide Perovskites, Photovoltaics; Photoactive Materials; Aqueous Solutions
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1) F. Hao et al., Lead-free solid-state organic—inorganic halide perovskite solar cells, Nat. Photonics
2014, 8, 489.

2) K. Yokoyama et al., Ambient Aqueous-Phase Synthesis of Highly Stable Methylammonium Tin
lodide Perovskites Using Alkali Iodides and Ascorbic Acid, ACS Appl. Energy Mater. 2023, 6, 11070.

© The Chemical Society of Japan - [PA]-1am-14 -



[PA]-Tam-15 AL B10555E2 (2025)

BRALF 2 V/8RFT/ HF/NITORTSXEZ Y IRNY— FOEHR
FHDiRE

(& ILREL) OB fLIH - [ 228 - 0 5L
Investigation of Fabrication Condition of Titanium Oxide/Silver Nanoparticle/ITO-Type
Plasmonic Photocathode (School of Science, University of Toyama) (OKouki Hirano, Nozomi
Yamamoto, Hiroyasu Nishi

Au and Ag nanoparticles (NPs) absorb light due to localized surface plasmon resonance
(LSPR). Although Au NP-deposited indium tin oxide (ITO) electrode covered with TiO, works
as a plasmonic photocathode under light irradiation, the quantum efficiency is quite low. A
possible reason is that the LSPR peak redshifted due to high refractive TiO, around Au NPs,
resulting in a decrease in photon energy used for plasmon-induced charge separation. In this
study, we used Ag NPs instead of Au NPs to fabricate a plasmonic photocathode with higher
performance since Ag NPs exhibit LSPR at higher energy than Au ones. Ag NPs were
electrodeposited on an ITO electrode in aqueous AgNOs based on a potential step method. The
NPs were covered with a TiO; precursor at 200 °C, followed by sintering at 550 °C to fabricate
the photocathode.

Keywords : Silver nanoparticle; Localized surface plasmon resonance; Plasmon induced
charge separation; Photocathode; Electrodeposition
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1) N. Sakai, Y. Fujiwara, Y. Takahashi, T. Tatsuma, ChemPhysChem 2009, 10, 766.

2) M. Ueda, H. Dietz, A. Anders, H. Kneppe, A. Meixner, W. Plieth, Electrochim. Acta 2002, 48, 377.

Figure 1. Extinction spectrum of Ag NPs
electrodeposited on an ITO electrode.
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Synthesis of 4,8-diaminobenzodithiophene-based soluble n-type organic semiconductors and
application to organic photovoltaics ('Osaka Metropolitan University College of Technology,
Advanced Course, Applied Chemistry, *Osaka Metropolitan University College of Technology,
Environmental and Materials Chemistry, > SANKEN, Osaka University, * Osaka Metropolitan
University College of Technology, Electronics) O Masato Uto,! Tetsuya Senga,” Seihou
Jinnai,® Yutaka Ie,? Suguru Higashida,*

Non-fullerene-type acceptor materials have been widely investigated to improve the
performance of organic thin film solar cells [1]. In this study, we synthesized n-type
semiconducting benzodithiophene derivatives for organic thin film solar cells (Figure 1a) with
different side chain lengths of amino groups in the 4,8-diaminobenzodithiophene structure.
Solar cell devices were prepared using materials with varying alkyl chain lengths (C2, C4, C6)
of amino groups, and the results are shown in (Figure 1b): photoelectric conversion efficiencies
at C2, C4, and C6 were 0.53%, 0.49%, and 2.10%, respectively.

Keywords : Non-fullerene type, n-type semiconductor, Organic thin-film solar cells

A REERE B B OMERER _EIZ A CTIHET T — L BT 7 2 7 H — BN A <
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Study of the photoanodic oxidation of chloride ion in sea water with organic p-n bilayer

(‘Faculty of Science and Technology, Hirosaki University, *Graduate School of Science and
Technology, Hirosaki University)OShun Ito,' Toshiyuki Abe’

The artificial photosynthesis in sea water can be an extremely attractive subject particularly
when producing hypochlorous acid (HCIO, oxidation product) from chloride ion (CI") along
with dihydrogen formation (H», reduction product). For the aforementioned objective, we
conducted the development of photoanode capable of chloride ion oxidation, where organic p-
n bilayer, comprising fullerene (Cso) and zinc phthalocyanine (ZnPc), was utilized as the
photoanode by loading Au on the ZnPc surface (denoted as Ceo/ZnPc-Au). As a result, the
Ceso/ZnPc-Au photoanode successfully led to the oxidation of CI™ to chlorine (Cl») and HCIO.
This work will show details of photoelectrochemical results about C1™ oxidation at the organo-
photoanode.

Keywords : Photoelectrochemistry;, Chloride ion oxidation, Chlorine; Hypochlorous acid;
Organic p-n bilayer
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1) M. Sato, T. Abe, RSC Adv., 12, 1850-1854 (2022), etc.
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Studies on carrier transport properties of organic thin film solar cells by impedance

spectroscopy ('Kindai Univ.) O Azusa Miwa!, Naohiro Takahashi', Tomoki Nishiyama', syota
Fuji', Hirotaka Kitoh-Nishioka', Senku Tanaka', Takashi Okubo'

Active layer of organic thin film solar cells (OSCs) expected to become the next-generation
of solar cells have a phase-separated bulk heterojunction (BHJ) of donor polymer (D) and
acceptor molecule (A). Thus, charge separated interface is increase and high conversion
efficiency have been achieved. But, the BHJ structure is unclear, impedance spectroscopy is a
useful measurement method that can easily evaluate carrier transport properties including
carrier recombination processes because it can nondestructively determine the resistance and
capacitance of the cells. So, In this work, conduct assessment of Bias and light intensity
dependence of built-in potential Vi and carrier mobility u, of fabricated OSCs ITO/
ZnO/D:A/MoO3/Ag using D:A=PM6:PCBM (1), PM6:Y6 (2), P3HT:PCBM (3), PM6:BPIC
(4) for active layer by impedance spectroscopy. Measurement is performed, and determined
under each condition by curve fitting to the measured results of light intensity dependence in
photo current and voltage dependence in dark current. Fig.1 shows the u, in each cells,
increased with light intensity. On the day, the results of voltage dependence will also discuss.
Keywords : Organic thin film Sollar Cells (OSCs), Impedance spectroscopy, Carrier mobility,
Non-fullerene Acceptor (NFA)
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Characterization of Dye-Sensitized Solar Cells Supporting Metal Nanoparticles (' Faculty of
Engineering, Tokyo University of Science) OKensei Kimata," Morio Nagata'

Dye-sensitized solar cells have attracted attention as low-cost and easy-to-manufacture solar
cells, but their low energy conversion efficiency has prevented their practical use. In order to
improve the conversion efficiency, we focused on increasing light collection by LSPR
(localized surface plasmon resonance) using metal nanoparticles, and investigated its effect on
photoelectrode performance. In this study, we focused on Ag nanoparticles among metal
nanoparticles. The loading method was prepared by photoreduction from a dissolved precursor
directly on its surface after coating a TiO: layer. Dye-sensitized solar cells were assembled and
characterized. The results showed that the current density and conversion efficiency decreased
when Ag nanoparticles were loaded. In the future, we would like to investigate the optimal
method of loading Ag nanoparticles.

Keywords : Dye-sensitized solar cells; metal nanoparticles; localized surface plasmon
resonance
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1) N.C. Jeong, C. Prasittichai, J. T. Hupp, Langmuir, 2011, 27, 23, 14609-14614.
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Performance Evaluation of Transparent Perovskite Solar Cell Using MAPbCl; (' Tokyo University of
Science) OlJaeyong Lee!, Morio Nagata!

Perovskite solar cells are attracting attention as the next generation of solar cells. Among them, the
chlorine-based perovskite solar cell has a band gap of 3.03 eV, so it can transmit visible light and use
ultraviolet light and blue light for power generation while ensuring transparency. This study aims to
achieve both blue light cutability and power generation performance by adjusting the halogen
composition ratio and various manufacturing methods of perovskite materials. Because the band gap is
reduced by doping the part of Cl with a small amount of Br, a solar cell is capable of absorbing more
blue light can be created. Here, while changing the dope amount of Br, we compared the amount of Br,
which has the highest absorption of blue light and energy conversion efficiency (PCE).

From the results, it was confirmed that the PCE increased as the amount of Br increased. Furthermore,
consideration is performed together with the absorption spectrum by UV-vis measurement.
Keywords: perovskite; Transparent solar cell.
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(1) Z.Li,etal.,J Phys. Chem. Lett. 2024, 15,21, 5689-5695
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Charge-discharge performance of lithium-ion battery containing phosphovanadate glass as
cathode active material and its impurity-addition effect ('Kindai University, >Environmental
Materials Institute) O Koki Hayashida,! Hiroki Minegoshi,! Shiina Nakata,' Tetsuaki
Nishida,? Nobuto Oka'

Crystalline cathode active materials, such as LiCoO, and LiFePO4 with discharge capacities
of 160-170 mAh/g, have so far been utilized for lithium-ion batteries. Cathode active material
with high charge-discharge capacity is required when applied to electric vehicles, efc. It is
expected that larger amounts of Li* ions could be stored in glassy materials since they have
larger specific volume [1]. In this study, new cathode active materials of lithium
phosphovanadate glasses containing Cr'"', 20Li,O - 10Fe,O3* 5P20s xCr205* (65-x)V20s ete. (x
=0, 1, 3, 5), were prepared by the melt-quench method. Charge-discharge capacity was
investigated at 25 °C using a coin-type half cell (CR2032). Very high discharge capacity of 300
mAh/g was achieved during 3.5 and 1.5 V when the phosphovanadate glass was used as the
cathode active material under the current density of 150 mA/g.

Keywords : Vanadate glass; Cathode active material; Lithium-ion battery
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1) S. Matsusako, S. Masuda, S. Matsuo, R. Imamura, T. Sakuragi, H. Inada, H. Hayakawa, T. Nishida,
N. Oka, Hyperfine Interact., 244 (2023) article id 2.
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Effect of Cobalt-addition to the air-electrode catalyst composed of vanadate glass ('Kindai
University, Environmental Materials Institute) O Hiroki Minegoshi,'! Hyuga Nakahara,'
Hikaru Kawakubo,! Koki Hayashida,' Tetsuaki Nishida,”? Nobuto Oka'

Metal-air secondary battery needs a bifunctional catalyst that is respectively involved with
effective oxygen reduction and oxygen evolution at the air electrode during the discharge and
charge processes. We have developed rare metal-free air-electrode catalyst composed of
conductive vanadate (V,0Os-based) glass. In this study, a satisfactory evaluation was conducted
for the catalytic activity of several Co-containing vanadate glass catalysts, 20BaO - xCo0304*
(10-x)Fe;03+70V20s (x = 0-10). These air-electrodes showed excellent bifunctional catalytic
activity as shown in Fig. 1. Further details will be reported at the conference venue.
Keywords: Vanadate glass; Metal-air battery, Air-electrode catalyst
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Exploration of organic synthesis using solid surfaces as a reaction field(' Faculty of Science,
Tohoku University) ORio Shoji,! Ryojun Toyoda,' Shinya Takaishi,! Ryota Sakamoto!

Many reactions that occur on solid surfaces are known to have specific selectivities and
reaction sites due to the interaction between substrate and compound?. The development of
research on solid-phase reactions is expected to lead to the discovery of more diverse organic
reactions. Plasma, often used for etching and hydrophilic treatment of material surfaces, is
suitable for reactions on surfaces since the collision of electrons and ions can activate solid
surfaces without the need for solvents?. However, most studies applying plasma technology to
organic reactions have focused on the treatment of dissolved or evaporated compounds®.
Therefore, research into plasma reactions of solid-phase compounds on solid surfaces has been
limited.

This study explores reactions that occur by exposing compounds supported on the surface
of porous materials to plasma and proposes a new method of material transformation on solid
surfaces. It was confirmed that compound transformation occurs by plasma treatment when
methyl viologen and other compounds are the target of treatment, albeit in small amounts.
Some of the reactions in progress will be presented on the day.

Keywords : Plasma; support; Porous Materials, Organic synthesis
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1) Acc. Chem. Res. 2015, 48, 27652774
2) PK. Chu et al. / Materials Science and Engineering R 36 (2002) 143-206
3) Plasma Chemistry and Plasma Processing, Vol. 3, No. 1, 1983
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Analysis of chemical properties of organic acrosols during long-range transport from Tuoji
island, China to Okinawa, Japan (‘University of the Ryukyus, ?Nagoya University, *National
Institute for Environmental Studies, *Kyushu University, *Tokyo University of Agriculture and
Technology, °Nagasaki University, "Chinese Research Academy of Environmental) OShuzo
Hojo', Nikita Komuta', Nobuaki Yoshino', Genki Oho',Michihiro Mochida?, Wei Chenran?,
Qianzhe Sun?, Akinori Takami®, Kei Sato’, Atsushi Shimizu?, Syuichi Itahashi*, Shiro
Hatakeyama®, Tomoki Nakayama®, Masahiro Yamaguchi®, Xiayang Yang’, Fan Meng’, Xuan
Chen’, Kojiro Shimada'

Secondary organic aerosols (SOAs) have gained attention due to their impact on climate
change, yet their molecular composition remains unresolved. This study investigates the
formation and degradation processes of SOAs during long-range transport using observational
data. Previous studies propose two hypotheses: SOAs form large organic molecules such as
oligomers and humic-like substances (HULIS), or they decompose into low-molecular-weight
compounds through ozone and photochemical oxidation. This research aims to test these
hypotheses through ambient observations. By normalizing water-soluble organic carbon
(WSOC) with elemental carbon, we investigated whether the formation or degradation of
WSOC occurred during long-range transport from Tuoji Island to Cape Hedo. The result
showed 150% formation rates of WSOC. Subsequently, WSOC was fractionated into high-
molecular-weight substances (HULIS) and low-molecular-weight substances and analyzed
using aerosol mass spectrometer. The result revealed 541% formation rates of HULIS.
Keywords : Transboundary air pollution, Secondary organic aerosols, Oligomer, Aerosol mass
spectrometer, Oxidation states
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The Heterogeneous Autoxidation Reaction of SO, and Secondary Organic Aerosol formation
resulting from the Increase in Aerosol Acidity during Long-Range Transport ('Univ. of the
Ryukyus., >Chinese Research Academy of Environ. Sci.., *Nagoya Univ., *NIES *Kyushu Univ.,
Nagasaki Univ., "Tokyo Univ. of Agri. & Tech.) ONikita Komuta,' Xiaoyang Yang,?> Shuzo
Hojo,' Nobuaki Yoshino,' Michihiro Mochida,’ Chenran Wei,* Qianzhe Sun,® Akinori Takami,*
Kei Sato,* Atsushi Shimizu,* Syuichi Itahashi,” Tomoki Nakayama,® Masahiro Yamaguchi,®
Xuan Chen,? Shiro Hatakeyama,” Fan Meng,? Kojiro Shimada,'

Secondary organic aerosols (SOA) and acidity impact health and climate systems. Aerosol
acidity, primarily influenced by H>SO4, has a debated relationship with its production rate and
SOA formation during transport. This study conducted atmospheric observations at three sites:
Tuoji Island in China, Nagasaki, and in Okinawa to evaluate the reaction mechanisms occurring
during long-range transport. The results suggest that increased acidity accelerates the
uncatalyzed heterogeneous self-oxidation of SO2 to SO.4*. Additionally, higher acidity was
found to promote the functionalization and oligomerization of SOA components.

Keywords : Atmospheric Chemistry, Autoxidation; Secondary Organic Aerosol; Acid-
Catalyzed Reaction; Acidity
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Figure 1. The relationship between infer — [H'] (neq
/ m®) and oxidation rate constant £ (h™') (a) and the
relationship between pH and OSc (Oxidation State)

for HULIS on Van Krevelen Diagram (b).
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Emission of Volatile Organic Compounds from Photodegradation of Organic Aerosols
Deposited on Forest Surfaces (University of the Ryukyus, >Nagasaki University, *National
Institute for Environmental Studies,*Nagoya University) OGenki Oho', Masahiro Yamaguchi?,
Kei Sato®, Mochida Michihiro*, Zhou Duanchen *, Sun Qianzhe #, Wei Chenran #, Shuzo Hojo!,
Nikita Komuta', Kojiro Shimada'

BVOCs, represented by isoprene, influence the climate as precursors of secondary organic
aerosols (SOAs) and ozone. However, conventional Chemical Transport Models (CTMs) show
poor agreement with observed isoprene concentrations. The aim of this study is to elucidate the
release of BVOCs through photodegradation and improve CTM accuracy. From July 25 to
August 6, 2024, aerosols deposited on surrogate surfaces were collected in the Yanbaru forest
using quartz filters impregnated with plant wax (simulated leaves), untreated quartz filters, and
Teflon filters. Subsequently, samples were exposed to simulated sunlight, and volatile organic
compounds (VOCs) released from the samples were measured offline using PTR-tof-MS. As a
result, isoprene emission from the simulated leaves was confirmed, with an emission rate of
173 ng/m?-s. This rate significantly exceeded the emission rate of 41 ng/m?-s from Castanopsis
sieboldii (sudajii), the dominant species at the sampling site, indicating significant emissions.
Keyword: BVOCs; Isoprene; Secondary Organic Aerosols (SOAs),; Photodegradation
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1) Isoprene emission from tropical trees in Okinawa Island, Japan has been reported. P. Tambunan, S.
Baba, A. Kuniyoshi, H. Iwasaki, T. Nakamura, H. Yamasaki, H. Oku, Chemosphere 2006, 65, 2138.
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