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(BORBEHERE L ! HUREEL 2 H - MOBHITFERS = 4 L & — - BRI SE
va— %) OM g %k e gk @' ko B! i 2. f
[ B
Quantitative Evaluation of Main and Side Reactions in Li-O: Secondary Batteries with
Amide-Based Electrolytes (!Graduate School of Engineering Science, Osaka University,
2 Department of Materials Science and Engineering, Kyoto University, > Research Center
for Energy and Environmental Materials, NIMS) ORyo Okada,! Terumi Goto,' Ken
Kurashima,' Yoko Hase,' Kiho Nishioka,! ? Shuji Nakanishi'-?

Li-O: batteries possess the highest theoretical gravimetric energy density among next-
generation secondary batteries. However, the discharge product, Li2O2, exhibits low
electrical conductivity and poor decomposability, resulting in a significant overvoltage
during charging. Recently, we demonstrated that using amide-based electrolytes can
alleviate these issues. In this study, we quantitatively evaluated the formation of Li2O:
during discharge and its decomposition during charge, aiming to establish design
guidelines for enhancing battery performance.

Keywords * Li-O; battery; Next-generation secondary batteries
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1) K. Nishioka, M. Tanaka, H. Fujimoto, T. Amaya, S. Ogoshi, M. Tobisu, S. Nakanishi,
Angew. Chem. Int. Ed., 2022, 61, €202112769.

2) K. Nishioka, M. Tanaka, Y. Goto, R. Haas, A. Henss, S. Azuma, M. Saito, S. Matsuda,
W. Yu, H. Nishihara, H. Fujimoto, M. Tobisu, Y. Mukouyama, S. Nakanishi, ACS
Applied Materials & Interfaces, 2024, 16, 46259-46269.

3) K. Nishioka, H. Fujimoto, M. Tobisu, S. Nakanishi, ACS Applied Energy Materials,
2024, 7, 10770-10776.
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Electrochemical Properties of Two-Dimensional Layered Metal-Organic Frameworks and Its
Application in Multivalent Ion Batteries (' Graduate School of Science and Technology, Kwansei
Gakuin University, 2School of Engineering, Kwansei Gakuin University, *Department of Materials
Science, Yonago National College of Technology) OShunsuke Okata,! Katsuhiro Wakamatsu,’
Takeshi Shimizu,? Hirofumi Yoshikawa 2

Abstract: This work explored the battery performance of 2D layered structure Cus(HXTP).,
composed of copper ions and HXTP ligands (X =N, O, S), as a cathode-active material for calcium-
ion batteries.

Keywords : Lithium-ion batteries (LIBs), Sodium-ion batteries (SIBs), Calcium-ion batteries (CIBs),
Cathode active materials, Two-dimensional layered metal—organic frameworks (2D-MOFs)
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[jtl'"ﬁ] 1) M. G. Campbell, D. Sheberla, S. F. Liu, T. M. Swager, and M. Dincd, Angew. Chem. Int. Ed. 2015, 54, 4349-4352, 2) R. W. Day, D. K.
Bediako, M. Rezaee, L. R. Parent, G. Skorupskii, M. Q. Arguilla, C. H. Hendon, I. Stassen, N. C. Gianneschi, P. Kim, and M. Dinca, ACS Cent. Sci.
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2019, 5, 1959-1964, 3) L. Mendecki, M. Ko, X. Zhang, Z. Meng, and K. A. Mirica, J. Am. Chem. Soc. 2017, 139, 17229-17232
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= =]
Application of Azopolymer-Based Electrode to Multivalent Ion Batteries ('Graduate School of
Science and Technology, Kwansei Gakuin University, *School of Engineering, Kwansei Gakuin
University, School of Engineering, Kwansei Gakuin University) O Yudai Aoi,' Katsuhiro
Wakamatsu,? Hirofumi Yoshikawa,?

Abstract: Azopolymers were synthesized and investigated as cathode-active materials for
rechargeable zinc-ion batteries. This study focused on developing high-performance organic
rechargeable batteries by leveraging the reduced solubility of azopolymers in electrolyte
solutions through polymerization.

Keywords : Lithium-ion batteries (LIBs), Sodium-ion batteries (SIBs),; Zinc-ion batteries (ZIBs),
Cathode active materials, Azopolymer
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[3THR] 1) M. Younis, J. Long, S.-Q. Peng, X.-S. Wang, C. Chai, N. Bogliotti, M.-H. Huang, J. Phys.

Chem. Lett, 2021, 12, 3655-3661. 2) Z. Sun, H. Liu, M. Shu, Z. Lin, B. Liu, Y. Li, J. Li, T. Yu, H. Yao,
S. Zhu, S. Guan, ACS Appl. Mater. Interfaces, 2022, 14, 36700-36710.
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Development of Battery Electrode Materials for Rechargeable Batteries Using Porous Organic
Frameworks Bearing Redox-Active Azo Units ('Graduate School of Science and Technology,
Kwansei Gakuin University, *School of Engineering, Kwansei Gakuin University) O Naoki
Kobayashi,! Hosei Oshima,! Katsuhiro Wakamatsu,> Hirofumi Yoshikawa,’

Abstract: We synthesized organic porous materials such as halogen-bonded organic
frameworks (XOFs) based on redox-active azo units. The performances of these frameworks
as cathode active materials for lithium-ion batteries were evaluated, and we discussed their
potential as next-generation electrode materials by combining redox-active azo units and
porosity.

Keywords : Lithium-ion batteries (LIBs), Sodium-ion batteries (SIBs), Cathode active materials,

Azo units, Porous Organic Frameworks 4
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[jCI_"fﬁ] 1) N. Xia, J Zhao, G. Gong, H. Dong, H. Li, J. Wang, L. Wang, and S. Chen, Sci. China Chem. 2023, 66, 3169-3177.
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Improvement of battery cycle characteristics by introducing a
protective layer to Li(FSA)(SN)2 composite electrolyte - LiCoO>
positive electrode interface

(‘Department of Chemistry, The University of Tokyo, *School of Materials and Chemical
Technology, Institute of Science Tokyo, * Graduate School of Integrated Science and Technology,
Shizuoka University) O Tomoaki Okochi', Shigeru Kobayashi', Ruijie Zheng?, Kazunori
Nishio?, Ryota Shimizu', Makoto Moriya®, and Taro Hitosugi'

Keywords: Electrochemistry; Lithium battery; All-solid-state battery; Solid electrolyte

Solid-state Li" batteries, which utilize solid electrolytes instead of liquid electrolytes, have
garnered significant attention as next-generation energy-storage devices. Nevertheless, solid
electrolytes generally exhibit inferior performance compared with liquid electrolytes in terms
of Li" conductivity and interfacial adhesion. We have focused on molecular crystal electrolytes,
primarily considering their soft interfacial adhesion. We have reported the battery operation
using Li(FSA)(SN), molecular crystal, composed of lithium bis(fluorosulfonyl)amide (LiFSA)
and succinonitrile (SN) (Li" conductivity of 1.1x10* Scm™, Figure a)!'. Furthermore, we
recently found a higher conductivity of 1.1x10~ Scm™ with a composite electrolyte composed
of Li(FSA)(SN), and 20 wt % SiO, 2. However, Li" battery operation using this composite
electrolyte has not been reported.

In this study, we report the performance of a battery using a composite electrolyte. The
battery consisted of a Li foil negative electrode (0.1 mm), LiCoO, thin-film positive electrode
(40 nm), and composite electrolyte pellet (0.3 mm). Cyclic voltammetry (CV) measurements
revealed a decrease in the reaction current (Figure b). To prevent such battery degradation, we
inserted a non-composite Li(FSA)(SN), protection layer between the composite electrolyte and
LiCoOs. The CV curves of the battery with protective layer overlapped over 10 cycles (Figure
c). These results show that battery degradation originates from the Li(FSA)(SN),-SiO;
composite electrolyte | LiCoO, positive electrode interface and that the non-composite
Li(FSA)(SN), layer can suppress degradation.

(a) + (b) 120 ; ©« [ ' '
Li '€ | 1.0mVsT| IS Li 1.0mV s
N ° Li < 10} [ LiFsAEN), 1
5~ < 6ol [LiFsasN), < +Si0,
F O// F N + Si0, g L [ LiFsA)(sN),
7 LCE0) [ LiCoO,
[
LiFSA g Of g Oy
= | 1%tcycle = 1st cycle
o 10th o [ 5th
NC\/\CN 5 -60f 30" 5 10t
O , , , (SET . ,
SN 3.0 3.5 +4.0 3.0 3.5 '+4._0
Voltage (V vs. Li /Li) Voltage (V vs. Li /Li)

Figure. (a) Structural formula of lithium bis(fluorosulfonyl)amide (LiFSA) and succinonitrile
(SN). (b) Cyclic voltammetry (CV) curves of the battery using Li(FSA)(SN),-SiO, composite
electrolyte. (¢) CV curves of the battery with a Li(FSA)(SN), protective layer.
1) K. Tanaka et al., Nano Lett. 2020, 20, 8200-8204. 2) M. Moriya et al., 5 48 [BI[E{RA 4
=7 A§fimas 2022,
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Preparation of sodium-excess sodium iron manganese oxides as positive electrode active
materials (Graduate school of Engineering, Osaka Metropolitan University) O Miyu
Kurebayashi, Daiki Hiraoka, Kota Motohashi, Atsushi Sakuda, Akitoshi Hayashi

Sodium-ion batteries are promising in energy storage applications because of the abundant
sodium resources and low cost. Sodium iron manganese oxides using earth abundant resources
are attracting attention as positive electrode materials for sodium-ion batteries. To realize
sodium-ion batteries with high energy density for practical use, it is necessary to develop
positive electrode materials with high theoretical capacity. In this study, sodium-excess sodium
iron manganese oxides were developed as positive electrode materials. Sodium iron manganese
oxides were prepared by calcination of Na;COs, Fe;O3, and Mn>Oj3 in molar ratios of 50 : 25 :
25,60 : 20 : 20, and 70 : 15 : 15. XRD patterns of these samples showed the O3-type layered
structure and the superlattice structure. All-solid-state cells using the active material with Na :
Fe : Mn ratio of 60 : 20 : 20, Na3PS4 glass-ceramic electrolyte, and Na—Sn negative electrode
showed the initial reversible capacity of 159 mAh g 'at 25 °C.

Keywords : all-solid-state battery, sodium-ion battery; positive electrode material
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1) N. Yabuuchi et al., Nat. Mater., 11 (2012) 512.
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Synthesis of Pt-type Nanowire Catalysts Supported by Single-walled Carbon Nanotube and its
Application for Fuel Cell (‘Graduate School of Engineering, Nagoya University,*Institute of
Innovation for Future Society, Nagoya University) OMiftakhul Huda,' Qing Li,! Shoichi
Sato,’ Masaya Kawasumi,'? Yutaka Matsuo, >

Research on oxygen reduction reaction (ORR) catalysts for polymer electrolyte fuel cells
(PEFCs) in automotive applications primarily focuses on enhancing catalytic activity and
durability. One-dimensional platinum nanowires (Pt-nw), which possess Pt(111) facets, exhibit
exceptionally high mass activity, demonstrating catalytic activity several tens of times higher
than commercial Pt/C catalysts." In our previous study, e-DIPS single-walled carbon nanotubes
(e-DIPS SWCNTs) used as catalyst supports for ORR have shown significantly higher
durability under high-potential start-stop tests compared to commercial catalysts.?”

In this study, PtPd nanowires supported on e-DIPS SWCNTs (PtPd-nw/SWCNT) were
synthesized using a simple solvothermal method, and their catalytic activity was evaluated.
MEAs incorporating the synthesized catalysts as cathode electrodes were fabricated, and their
power generation performance and durability were assessed.

Keywords : Nanowire; SWCNT; Oxygen Reduction Reaction, Platinum; Fuel Cell
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1) K.lJiang, D. Zhao, S. Guo, X. Zhang, X. Zhu, J. Guo, G. Lu, X Huang. Sci. Adv. 2017, 3, ¢1601705.
2) M. Huda, T. Kawahara, J.-H. Park, M. Kawasumi, Y. Matsuo, ACS Appl. Energy Mater. 2023, 6,
12226.
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Relationship between electrical properties and solutes in flexible electrets (Faculty of
Science and Engineering, Doshisha University) O Takashi Komori, Takatsugu Endo

Electret is a substance that forms an electric field semi-permanently. A common method of
adding an electric field to an electret is corona charging. It is thought that various factors are
related to the retention of charge.

Conventional electrets have been made using hard materials. Recently, we have succeeded in
producing an electret with liquid-like flexibility. The electret contains polybutene (PB) as a
solvent and polypropylene-graft-maleic anhydride (MPP) as a solute. However, the
mechanism of electrification of this material is still not well understood. In this study, we
tried to elucidate the relationship between solute and electrical properties by measuring the
surface charge decay of charged samples that mixed with PB and various types of solutes and
comparing it with the results obtained by various measurements.

Keywords : Electret; Charge decay
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Fig. 1 Structure of PB and MPP Fig. 2 Photograph of PB/MPP

[1] T. Endo, R. Komine, H. Hamada, T. Nakamura, R. Ishida and S. Niguma, "Facile preparation
and charge retention mechanism of polymer-based deformable electret," Soft Matter, vol. 20,

no. 29, pp. 5800-5809, 2024.
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Estimation for the triboelectric series of liquids ('Faculty of Science and Engineering,
Doshisha University) O Yosuke Kimura ,! Takatsugu Endo !

The triboelectric series determines whether a substance is more likely to be positively or
negatively charged at friction of substances. The triboelectric series has thus far focused on
solid substances. To the best of our knowledge, only two papers [1] [2] have determined the
triboelectric series for liquids. Limited understanding of the triboelectric series for liquids poses
a major challenge for the efficiency of triboelectric nanogenerators (TENGs) as flexible energy
harvesters using liquids. Recently, several studies have reported that the addition of ionic
liquids into the TENG system increases the efficiency of TENGs [3]. Therefore, it is important
to determine the triboelectric series of ionic liquids to utilize them for TENGs. In this study,
first, an attempt was made to develop an apparatus that can measure the triboelectric series of
a liquid. As a result, an apparatus was successfully fabricated with reproducible results of 810
429 pC and 154 + 6 pC for acetonitrile (12 measurements, 7 days of operation) and acetone (6
measurements, 3 days of operation), respectively.

Keywords : triboelectric charging ;liquid ;triboelectric series
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[1] T. A.L. Burgo et al., "Where is water in the triboelectric series?," J. Electrostat, vol. 80,
pp- 30-33, 2016.

[2] D. S. Kim et al., "A Liquid Triboelectric Series," Adv. Mater., vol. 35, no. 26, p. 2300699,
2023.

[3] J. Song et al., "Dual-Enhanced Effect of lonic Liquid Incorporation on Improving Hybrid
Harvesting Properties of Solar and Raindrop Energy," Adv. Mater. Technol., vol. 7, no. 12,
p- 2200664, 2022.
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Microorganism detection from Mars sand simulant ('Tokyo Univ. Technol., 2ISAS, JAXA)O
Satoshi Sasaki!, Taiki Kunieda', Keigo Enya?

When conducting astrobiological exploration, the risk of contamination by Earth-originating
organisms should be minimized, while achieving high-sensitivity detection with as lightweight
equipment as possible. As targets familliar with the definition of life, we chose ATP, a metabolic
product, and DNA, the key substance for self-replication. With Mars in mind, we evaluated a
system for quantifying model microorganisms (E. coli) attached to Mars sand simulant, using
ATP and DNA as indicators. Lower limit of detection and the dynamic range were evaluated.
We used Mars Global Simulant MGS-1 (Exolith Lab) as soil simulant, added E. coli suspension
to it, then the soil simulant with E. coli was dried. Various configurations of samples with
different E. coli density—were prepared together with controls. For ATP detection, ATP
extraction reagent and luminescence reagent were added to the sample, and bioluminescence
measurement was performed. The result suggests significant detection of ATP for samples with
E. coli density used in this work."” For DNA detection, PCR experiments were conducted after
alkaline heat extraction of the samples, wherein samples with varying amounts of Mars sand
simulant were compared, revealed that the simulant interfered with DNA detection. 2?Both ATP
and DNA target detection results were compared with that of previously reported "Life
Detection Microscope" method®, and advantages were recognized in our methods.

Keywords : Mars sand simulant, ATP, DNA, Life detection
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1) Laboratory experiment of ATP measurement using Mars soil simulant: as a method for extraterrestrial
life detection. K. Enya, S. Sasaki, Anal. Sci. 2022, 38, 725.

2) A polymerase chain reaction experiment using Escherichia coli and Mars sand simulant for detection
and analysis of extraterrestrial life. K. Enya, S. Sasaki, T. Kunieda, Life Sci Space Res (Amst). 2024, 42,
84.

3) Extraterrestrial Life Signature Detection Microscopy: Search and Analysis of Cells and Organics on
Mars and Other Solar System Bodies. K. Enya, Y. Yoshimura et al., Space Sci Rev 2022, 218, 49.
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Relationship between the Chemical Characteristics of Coal from the Ishikari Formation in
Hokkaido, Japan and Oil Production (‘Geological Survey of Japan, National Institute of
Advanced Industrial Science and Technology, *JX Nippon Oil & Gas Exploration Co.) O
Kenta Asahina,! Takeshi Nakajirna,1 Hideyoshi Yoshioka,! Yuichiro Suzuki,' Miyuki
Kobayashi,' Shuji Shimokawa,? Yasuhisa Hattori,” Mitsuyoshi Kaneko?

The chemical composition of o0il and natural gas is related to the chemical characteristics of
the source rock from which it is produced. The major organic matter in the source rock is
insoluble polymers. Therefore, the macromolecular component is expected to dominate the
composition of produced hydrocarbons. To clarify the relationship between the chemical
characteristics of the source rocks and the produced hydrocarbons, we compared the chemical
composition of crude oil from the Yufutsu oil and gas field in south-central Hokkaido with that
of coal from the Ishikari Formation, which is the source rock of the crude oil.

In this study, we analyzed six coal samples from the Ishikari Formation. Coal was analyzed
for free components that can be extracted with organic solvents and insoluble bonded
components, respectively. The bonded component was analyzed by ruthenium oxidation to
solubilize the alkane moiety in the coal macromolecule. " The analytical results showed that
Ca0-24 alkanes were predominated in both the free and bonded components. The alkane
composition was consistent with the characteristics of the crude oil from the Yufutsu oil and
gas field, which is rich in long-chain alkanes. Thus, this study suggests that the chemical
composition of crude oil is controlled by the organic composition of its source rock.
Keywords : Coal; Source rock; Kerogen,; Ruthenium oxidation

A AR 6 PEHT 2 BRI A DRFEUT, 06 2 PEA L 7EARIUE DL
FrEUTERT 5, FRIZ, RIS OB O K313, REEOmEm s FETHL 2 &
B RIS D531 a5y S EE S 2 BAL KB B IR Oy 2 B L TV D LB B
%o AMFTEIT RIS DALFRIRAE & PEA S D BRALK R DBIFRIEZ A 52T 5 72
DIZ, Fox [ TAHRHE F O BT ABE ORI E | EORJESE & STV D A5FE
HED AR OAL AR & e L7z,

ABFFE TR, ASFERED DERI LT 6 D AR 0HT LTc, ARODHTIE, Ak
VR ChH ATREZR IFRERE A Sy & . NIEPEDRS B HERL Y &2 T E ot LTz, #EaREAL
I T =T LRI LY ARESFHROT AT LA AT LT D 2 & THOMT
L7z D, WERERBR Y LRSS REANIE. & BIT Coas T AT U BERD ThH -T2, Zh
SDOT VA AT BT VT DN T i D BAAI AT X A O O R & G
Thole, LIeD->T, ABEL, BUHOTHRIE, £ ORIEE OGFEMIAL D
il o Z Lamme i,

1) Oil generation capacity of coals as a function of coal age and aliphatic structure. H. I. Petersen, H.
P. Nytoft, Org. Geochem. 2006, 37, 558.
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