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Bond Cleavage Effect of 2D-Extended A’ Core in A-D-A’-D-A Type Non-Fullerene Acceptor for
Organic Photovoltaic Devices (Graduate School of Engineering, University of Hyogo)

OKenta Yamada, Wataru Suzuki, Tomokazu Umeyama

We prepared novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fused
ring electron acceptors, CRIC and BRIC, both of which have a quinoxaline (Qx) derivative as the
central A’ unit. Phenanthrene is fused to the Qx ring in BRIC, whereas the 4a-4b bond of the fused
phenanthrene is cleaved in CRIC. This bond cleavage at 4a-4b had an insignificant impact on
optical properties and energy levels. However, CRIC exhibited a considerably lower aggregation
tendency compared to BRIC, attributed to the moderate intermolecular interactions in CRIC, as
revealed by 'H NMR spectra at various concentrations. In blend films with a conjugated polymer
donor PBDB-T, photoluminescence (PL) quenching was more efficient for CRIC (95%) than for
BRIC (90%), suggesting more effective exciton diffusion to the donor—acceptor interface in
PBDB-T:CRIC due to smaller domain sizes. As a result, the CRIC-based organic photovoltaic
(OPV) device exhibited a higher short-circuit current density (20.3 mA cm2), resulting in a
superior power conversion efficiency (11.6%), compared to the BRIC-based device (17.2 mA
cm 2 and 8.2%, respectively).

Keywords : Nonfullerene Acceptor; Quinoxaline,; Organic Photovoltaics, Bond Cleavage Effect;
Exciton Diffusion Efficiency
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Figure 1. (a) Structures of CRIC and BRIC. (b) J—V characteristics of OPV devices.
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Optical Spin Device Functions of Pb(II)/Bi(I11)/Te(IV)-based 1D Helical Perovskite Thin Films

(!School of Advanced Science and Engineering, Waseda University)
OHikari Suzuki,' Daiki Nakamura,' Yusuke Kinoshita,' Ayumi Ishii'

We have developed a thin-film device with a one-dimensional (1D) helical structure
composed of an organic chiral molecule and lead halide, achieving direct detection of circularly
polarized light (CPL) in the UV region. In this study, we fabricated 1D helical thin films
incorporating heavy atoms to control the optical and electrical properties arising from broken
spatial inversion symmetry and spin interactions. The 1D helical thin films in which Pb(Il) was
replaced with Bi(III) or Te(IV) exhibited selective absorption of CPL in the visible region.
Keywords : One-dimensional helical structure; Halide perovskite; Circularly polarized light;
Organic-inorganic hybrid; Spin
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1) A. Ishii, T. Miyasaka, Science Adv. 2020, 6, cabd3274.
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Near-infrared wavelength-selective organic solar cells with a p-i-n structure using tin(I1V) 2,3-
naphthalocyanine dichloride  ('Graduate School of Engineering, Osaka University)
(OTomonori Imamura,' Naoya Aizawa,' Mitsuharu Suzuki,' Ken-ichi Nakayama'

Organic solar cells (OSCs) have great potential for being lightweight, flexible, and
wavelength-selective absorption; ! in particular, OSCs with selective sensitivity in the near-
infrared (NIR) region are suitable for agrivoltaics and transparent solar cells. In recent years,
many attempts have been reported to extend absorption into the NIR region in bulk
heterojunction OSCs, but it remains challenging to realise transparent OSCs in the visible
region with high sensitivity in the NIR region. In this study, we fabricated NIR wavelength-
selective OSCs with a p-i-n structure using tin(IV) 2,3-naphthalocyanine dichloride with a
broad absorption band in the NIR region, and the acceptor ICBA with low visible absorption.
The device achieved high internal quantum efficiency exceeding 50% in 800-1000 nm.
Furthermore, a semitransparent device with dielectric layers was fabricated.

Keywords : Organic Solar Cell; Tin(1V) 2,3-naphthalocyanine dichloride; Near-infrared
Absorption, Transparent Solar Cell
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1) S. Jinnai, et al., ACS Sustainable Chem. Eng., 11, 1548 (2023).
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Effect of Copper Dithione Complexes-Based Redox Shuttles on Photovoltaic Performances of
Dye-Sensitized Solar Cells (' Graduate School of Engineering, Kyoto University, > WPI-iCeMS,
Kyoto University, *ILAS, Kyoto University) O Hiroshi Higuchi,' Tomohiro Higashino,'
Hiroshi Imahori'*?

Dye-sensitized solar cells (DSSCs) with copper redox shuttles have attracted considerable
attention due to their ability to achieve high open circuit voltage and resultant high power
conversion efficiency, attributed to their more positive redox potential. Recently, DSSCs
utilizing copper dithione complexes as redox shuttles have demonstrated power conversion
efficiencies comparable to those employing copper bipyridyl complexes. In this study, we
designed and synthesized copper dithione complexes and evaluated the photovoltaic
performances of Y123-based DSSCs.

Keywords : dye-sensitized solar cells; copper; dithione ligands, redox shuttles
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1) Yang, X. et al. ACS App!l. Energy Mater. 2021, 4, 14004.
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Influence of Atmospheric Fabricating Conditions on Performance for P3HT:Nonfullerene
Acceptor-based Organic Solar Cells (!\SANKEN, Osaka University, *ICS-OTRI, Osaka
University) ONaoya Tagashira,' Chatterjee Shreyam,' Yutaka Ie'-

Organic solar cells (OSCs) are attracting attention as a next-generation energy source. Large-
area OSCs aimed for social implementation should be fabricated under atmospheric conditions,
but the power generation efficiency of OSC is lower than that of fabricated under inert
atmosphere. In this study, we designed and synthesized FBTR-CN, and prepared OSCs using
nonfullerene acceptors (FBR-CN and FBTR-CN) and poly(3-hexylthiophene) to investigate
the effect of the fabrication atmosphere on the OSC performance. We also investigated the
effect of a fullerene derivative (PCs1BM) as an additive under atmospheric conditions.
Keywords : Organic Solar Cells;, Nonfullerene Acceptors, Atmospheric Fabrication; Green-
light Wavelength Selectivity, Poly(3-hexylthiophene)
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1) S. Chatterjee, Y. limuro, Y. Watanabe, Y. e, J. Photopolym. Sci. Technol., 2024, 37, 191.

2) E. Trippodo, V. Campisciano, L. W. Feng, Y. Chen, W. Huang, J. M.Alzola, D. Zheng, V. K. Sangwan,
M. C. Hersam, M. R. Wasielewski, B. Pignataro, F. Giacalone, T. J. Marks, A. Facchetti, J. Mater.
Chem. C, 2023, 11, 8074.
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Improvement of stability and durability of sensitized dyes using cross-linked ionic liquid-
modified TiO; substrates in dye-sensitized solar cells.( '‘Graduate School of Engineering,
Nagoya Institute of Technology, *Graduate School of Engineering, Aichi Institute of
Technology) oNishizawa Arata,'! Tomonari Kurahashi,! Tatsuya Kitagawa,! Tomohiko

Inomata,' Tomohiro Ozawa,' Hideki Masuda?

We have found that the photoelectric conversion efficiency of dye-sensitized solar cells can
be increased by using electrodes with sensitized dyes immobilized on ionic liquid-modified
TiO, substrates. In this study, we synthesized ionic liquids with terminal cross-linking groups
and prepared their modified TiO» electrodes with copper complex dyes. We evaluated the
effects of cross-linking on the stability of Cu complex dyes and photoelectric conversion
properties.

Keywords : Dye sensitized solar cell, lonic liquid, Cross linking, Copper complex dye
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Figure 1. (Left) The I-V plots of DSSCs based on IL-modified TiO; electrode and Cu complex dye
(TK2), the differences of (Middle) the I-V plots and (Right) the stabilities for the DSSCs before and
after polymerization of ILs on the TiO, electrode.

DT. Kitagawa, et al., Chem. Commun., 2013, 49, 10184-10186; 2) T. Kitagawa, et al., Chem. Lett., 2016,

45, 436-438; 3) T. Kitagawa, et al., Chem. Commun., 2016, 52, 4780-4783; 4) T. Inomata, et al., RSC
Adv., 2022, 12, 19624-19630;
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Tuning the Photochemical Properties of AgGaSe; Quantum Dots through Chemical
Composition Control

(!Nagoya Univ., *Osaka Univ.) OHaruka Asai,! Kazutaka Akiyoshi,' Tatsuya Kameyama,'
Taro Uematsu,’ Tsukasa Torimoto!

Quantum dots (QDs) composed of multinary semiconductors exhibit unique optical properties
that can be tuned by adjusting their particle size and chemical composition. These characteristics
have made them the subject of extensive research aimed at developing novel photofunctional
materials. In this paper, we report the liquid-phase synthesis of low-toxicity AgGaSe> (AGSe) QDs.
These QDs were synthesized by reacting suitable metal precursors and selenium compounds in a
hot organic solvent. The resulting QDs were surface-coated with GaSy, resulting in the appearance
of a sharp emission peak around 650 nm. Furthermore, doping AGSe QDs with In** induced a red
shift of the emission peak to ca. 710 nm.

Keywords : Quantum Dot; Less-toxicity semiconductor; Chalcopyrite structure; Core-shell

structure; Photoluminescence
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(1) T. Tozawa et al., ACS Appl. Mater. Interfaces 2024, 16, 68169.
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Photocurrent Enhancement of Bi2Sesz Quantum Dot Modified TiO>
Nanotube Array by Au Nanoparticle

(‘Toyohashi University of Technology, *Egyptian Petroleum Research Institute) OKazuki,
Inoue', Marwa, Abouelela’, Wai Kian, Tan', Hiroyuki, Muto', Atsunori, Matsuda', Go,
Kawamura'

Keywords: photoelectrochemical reaction, plasmon resonance, solar hydrogen generation

TiO, nanotube array (TNTA) is a promising photoelectrode material component for
photoelectrochemical hydrogen generation". To achieve efficient solar light utilization, it is
essential to harness visible light, which accounts for about 52 % of sunlight. Although
surface modification with narrow-bandgap chalcogenide quantum dots (QDs) has been
studied for the use of visible light, their light absorbance is insufficient?. Plasmonic metal
nanoparticles (NPs) can enhance photocurrents of PEC systems through localized surface
plasmon resonance (LSPR), which generates a strong oscillating electric field near the NPs
that efficiently excites electrons in nearby semiconductors.

In this research, we fabricated Bi,Se; QDs-decorated TNTA photoelectrode, coupled
with plasmonic Au NPs serving as light-harvesting antennae (Fig. 1a and 1b). We observed
that the photocurrent enhancement depended on the Bi,Ses decoration conditions, with
SILAR method of 2 cycles showed the highest enhancement (Fig. 1¢). The SEM/EDX
analysis indicated an increase in both quantity and size of QDs with the number of SILAR
cycles. An increase in their quantity contributed to absorption improvement; however, the
photocurrent was decreased when the SILAR cycle increased to be 4. The decrease in
photocurrent was attributed to the quenching effect via energy transfer from QDs to
plasmonic NPs®. The optimization of Au NPs deposition conditions was also carried out to
further enhance the photocurrent performance.

(a) TNTAIRDE e, D). 4

f 7

2

== SO g
L{ TNTA/AUBI,Se, |

4
(c) TNTA/BI;Ses(x)
B TNTAAWB,Sey(x)

WIO Au Wi Au

Photocurrent density / mA+cm

x=1 x=2 x=4
SILAR cycles

Figure 1. (a) TEM image of TNTA/Au/Bi,Ses. (b) Magnified image of the red squared area in (a).
The red and blue arrows indicate Au NPs and Bi>Se; QDs, respectively. (¢) Photocurrent density of
TNTA/Bi,Se; with/without Au NPs, as a function of the number of SILAR cycles.

1) K. Inoue, G. Kawamura et. al., Sci Rep 2023 13, 103. 2) M.M. Abouelela, K. Inoue, G. Kawamura

et al., SM&T 2023 38 ¢00718. 3) T. Kawawaki et al., Phys. Chem. Chem. Phys. 2013, 15,
20247-20251.
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Fabrication of an Ionic Thermoelectric Generator using Carbon Nanotube Electrodes
(‘Fukuoka International School, *QF C-SP, Kyushu Univ., *Grad. Sch. Eng., Kyushu Univ.,

*LCNER, *Center for Molecular Systems (CMS)) OlJiaxu Zhao'?, Naoki Tanaka®*, Tsuyohiko
Fujigaya®*’

Thermoelectric generators (TEGs) generate electricity from temperature differences and are
promising for applications in flexible electronics. Among them, ionic thermoelectric generators
(i-TEGs), which use ion diffusion, have a high electromotive force and can be utilized as
thermoelectric capacitors. In this research, the use of carbon nanotube (CNT) sheets as
electrodes was studied, with an emphasis on their excellent mechanical flexibility. To measure
the potential difference generated, CNT sheets were placed at both ends of a polymer
electrolyte composed of polyvinyl alcohol (PVA) containing potassium chloride (KCI), and a
temperature gradient was introduced. An ionic Seebeck coefficient of approximately 1.0 ~ 2.0
mV/K was achieved. Interestingly, while copper electrodes exhibited p-type character, the CNT
sheets showed n-type character. This suggests that the interaction between CNTs and the
electrolyte significantly differs from that of copper electrodes.

Keywords: Ionic Thermoelectric Generators, lonic Seebeck Effect, Carbon Nanotubes,
Polymer electrolytes

BEETRET ZMBLERT
WA RNE, FEEE SO 7 ‘[Cu
XTI NTNA ZASDIGHBE
HINTND, ZOHTH, £ o o
ﬁV®Tﬁ%ﬂﬁLt4ﬁym ¥ 18 v

BERET N 2 (-TEG) | “ ” §
%&t’fﬁﬁﬁim <. %ﬂ'zﬁ’ﬂ?’(’/\/ Rt T?j\o[n:\;lz] 2 68 o 18 T::ﬁm[rz:] 72 %0
2L L TOsHA ﬁ)ﬁf ETH D S, = 1.89 mV/K S,=-1.58 mVIK
[1]. €2 TARBZETI, FEXHR Fig. 1. Thermoelectric voltage response over time for i-
o SALTE T /f)'g’ Eﬁ’ﬂ} jjq A TEgGs using (left) Cu and (rigght) S\%CNT electrodes and
FHARPEICHEN D HF D — R T a PVA-KCl polymer electrolyte under varying
/) F 2—7 (SWCNT) [&%FEM  temperature differences.

WCHWD Z EERE LT,

BFEENIREICITIRY =7 La—v (PVA) IZHifbA ) 7 (KCD) &Iz iz
oy 1 EME O SWCNT BEAaRL 0 117, IREEZNMAT-EZ A, £ 1.0~2.0
mV/K (ZEDA F B —_y 7RSO (Fig. 1), BBREWZ L2, % EMR
ELTHWESEITB W TIRIRE 2 BRI U TRIRMAIOEM D EAT25 p BER
T DI L, SWONT 2 &M & LB a iz oioXEdhz 4+ n i cho7-, T
SWCNT & & E M O AAER D3, %ﬂﬁﬂi@i CIXBRR DDA LT EEER LT
W5,

[11Y.Heetal, J Phys. Chem. Lett. 2022, 13, 4621-4627.
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Effect of cold pressing and aging on thermoelectric properties of Ag,Se nanowire thin films
(‘Graduate School of Science and Engineering, Chuo University, *Faculty of Science and
Engineering, Chuo University, ° Faculty of Science and Engineering, Ibaraki University

Graduate School) oKurumi Kubota', Haruna Kasugai !, Shunya Sakane®, Hideki Tanaka'~

Thermoelectric materials are capable of directly converting heat into electricity, and their
performance is evaluated by power factor (S?c) using Seebeck coefficient (S) and electrical
conductivity c. So far, we have successfully synthesized Ag,Se nanowires, a thermoelectric material,
by photoreduction method. In this study, we investigated thin film processing methods to improve the
strength of flexible films with Ag,Se nanowires. Ag>Se nanowires films were fabricated by suction
filtration. X-ray diffraction (XRD), scanning electron microscopy (SEM), and energy-dispersive X-
ray spectroscopy (EDX) were used for structural characterization. TE properties were evaluated by
measuring S and ¢ using a homemade device and the van der Pauw method, respectively. The thin
films were cold-pressed after suction filtration to increase the strength of the surface while maintaining
their flexibility. In addition, the density of nanowires increased in the thin film after cold pressing,
resulting in an improvement of . The increased strength of the thin films allowed repeated
measurements of thermoelectric properties, and changes in performance over time could be
investigated.

Keywords: Thermoelectric materials, Silver selenide, Nanowires, Conductive polymer,

Photoreduction, Cold-pressed
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Liquid Cooling by Electrochemical Peltier Cell Combining Acid-Base Responsive Polymer
Nanoparticles and Proton-Coupled Electron Transfer Reaction
(School of Science, Department of Chemistry, the University of Tokyo)

ORyuto Iwata, Yusuke Wakayama, Hongyao Zhou, Teppei Yamada

keywords: electrochemical Peltier effect, Proton-coupled electron transfer, LCST phase transition,
Polymer nanoparticle, NIPAM

Liquid cooling by electrochemical Peltier (ECP) effect is expected to be an alternative cooling
technology, because this method can achieve active heat transportation, which has been a problem in
solid-state Peltier cooling. In the previous research [, a redox-active and thermo-responsive polymer
was used for the ECP cooling and achieved 0.5 mK depression. One problem of this system is slow
diffusion of the polymer in solution. Herein we aimed to solve this problem by using Brayton cycle
combining acid-base responsive polymer and proton-coupled electron transfer (PCET) reaction,
anticipating that the diffusion rate can be increased by using the PCET -active molecules. The PCET-
active molecules mixed acid—base-responsive polymer show a large positive or negative Seebeck
coefficient (Se)l?l. The acid-responsive and the base-responsive polymers are separated by a
semipermeable membrane (Figure 1a).

Poly(acrylic acid-co-N-isopropylacrylamide) (AAc NPs) and poly(N,N-dimethylaminopropyl
methacrylamide-co-N-isopropyl-acrylamide) (DMAPM NPs) were respectively used as the acid-
responsive and the base-responsive polymers. Quinhydrone (QH) was used as the PCET-active redox
pair. QH mixed with AAc NPs showed a negative Se value, while the same redox pair mixed with
DMAPM NPs showed a positive Se value (Figure 1b). The ECP cell composed of QH and AAc NPs
showed ATmax of 3.2 mK, which is larger than the cell without NPs (Figure 1¢). In contrast, the ATmax
was decreased by the addition of DMAPM NPs, likely because the S is shifted toward a positive value
by DMAPM NPs. These results indicate that the change of S, values of the PCET-active redox pair by
acid—base-responsive polymers is reflected on the value of ATmax. This study shows the possibility that
acid-base responsive polymers and PCET-active redox pairs can be integrated into Brayton cycle.

a b c
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Figure 1. a) Schematic image of ECP cell. b) Seebeck coefficient ¢) ECP effect in a static cell

[1] Zhou, H., Matoba, F., Matsuno, R., Wakayama, Y., & Yamada, T., Advanced Materials 2023,
35(36).[2] Guo, B., Hoshino, Y., Gao, F., Hayashi, K., Miura, Y., Kimizuka, N., & Yamada, T.,
J. Am. Chem. 2020, 142(41), 17318-17322.
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Synthesis and thermoelectric performance of a-Cu,Se nanowire/reduced graphene oxide
flexible films (!Graduate School of Science and Engineering, Chuo University, 2Faculty of
Science and Engineering, Chuo University, ® Faculty of Science and Engineering, Ibaraki
University Graduate School) oRyuhei Mita?, Tatsuki Miura, Yuto Hatanaka?, Shunya Sakane?®,
Hideki Tanaka'2

Thermoelectric(TE) materials are materials that can directly convert heat into electricity, and their
performance is expressed by the power factor S?s, which is determined by the Seebeck coefficient
S and electrical conductivity ¢. Carbon-based materials, which are rich in elements and have low
toxicity, have attracted attention as clean thermoelectric materials. Reduced graphene oxide (rGO)
in particular shows excellent flexibility and high electrical conductivity, but its low thermoelectric
performance is considered to be an issue. We have demonstrated that hybridization with inorganic
materials is effective in improving thermoelectric performance. M The purpose of this study was to
improve the thermoelectric performance by mixing rGO with a-Cu,Se nanowires (NWs), which
have high performance at room temperature. The powders of rGO and a-Cu,Se NWSs were dispersed
in ethanol, and the solution was suction filtered to prepare a flexible film. The content of a-Cu,Se
NWs was changed and the performance was compared. The structure was evaluated by X-ray
diffraction (XRD), scanning electron microscope (SEM), energy dispersive X-ray analysis (EDX),
and Raman spectroscopy. For physical property evaluation, the Seebeck coefficient was measured
using a homemade device, and the electrical conductivity was measured using the van der Pauw
method.

As a result, TE performance tended to improve as the content of a-CuSe NWs increased.

Keywords : Thermoelectric materials, Cupper selenide, Nanowire, Reduced graphene oxide, Photoreduction
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1) Syunya Sakane, et al. ACS Omega 2022, 7, 32101-32107
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Enhanced thermoelectric performance in PEDOT:PSS/titanium dioxide mixed thin films by
UV irradiation.('Graduate School of Science and Engineering, Chuo University, *Faculty of
Science and Engineering, Chuo University, 3 Faculty of Science and Engineering, Ibaraki
University Graduate School) oTakumi Sakamoto!, Takuto Toyama', Akito Ayukawa®, Shunya
Sakane?, Hideki Tanaka'?

Thermoelectric (TE) materials can convert heat into electricity directly, and their performance is
evaluated by power factor (S?0), using Seebeck coefficient S and electrical conductivity o. The
organic TE material PEDOT:PSS has a low thermal conductivity x and excellent flexibility which
are properties advantageous for TE materials, but its performance is still low. Titanium dioxide
(TiO2) has the property of emitting electrons by UV light irradiation(!l. Therefore, in this study,
PEDOT:PSS was mixed with TiO» and irradiated with UV light to improve its TE performance. The
mixed solution was spin-coated and annealed on glass substrates and acid-treated with 1 M sulfuric
acid to produce PEDOT:PSS/TiO, mixed thin films. Scanning electron microscopy (SEM), energy-
dispersive X-ray spectroscopy (EDX), Raman spectroscopy and ultraviolet-visible spectroscopy
(UV-vis) were used for structural characterization. TE properties were evaluated by measuring S
and o using a homemade device and the van der Pauw method respectively, and 365 nm LED light
resources during light irradiation. UV light irradiation of the PEDOT:PSS/TiO, mixed thin film
improved the power factor due to a significant increase in S, although o decreased. This is can be
attributed that the carrier concentration was optimised by the transition of electrons from TiO, to
PEDOT:PSS and the de-doping of PEDOT due to UV light irradiation of the thin film.

Keywords : Thermoelectric materials; Conductive polymer; PEDOT:PSS; Titunium dioxide; UV
light Irradiation
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1) GUPTA Shipra Mital et al, Chin. Sci. Bull, 2011, 56, 16, 1639-1657
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Development of Energy Storage Devices Utilizing Charge-Storage inside Solid Electrolyte

Interphase (SEI) ('Kansai University)OTaichi Kida,! Minako Deguchi,! Masashi Ishikawa'

To improve the energy density of lithium—ion batteries (LIBs), we propose a novel working
principle using activated carbon as an anode material. When activated carbon is used as the
anode material, charge/discharge tests show a high specific capacity that cannot be explained
by a normal electric double layer?. In our previous study, we reported that this charge storage
mechanism is due to the formation of solid-solid interface electric double layer (SS-EDL)??.
The solid phase refers to the solid electrolyte interphase layer (SEI) and the electrode, and the
lithium ions desolvated by SEI form an electric double layer at the interface between the
electrode and SEI, which should contribute to the high capacitance.

In SS-EDL, the condition of the interface between the electrode and SEI is an important
factor that determines the performance. It is also assumed that this is affected by the active
material, activated carbon. In this study, we investigated the influence of the characteristics of
the activated carbon on the electrochemical properties by evaluating the physical properties,
electrochemical evaluation, and SEI analysis of mesopore- and micropore-based activated
carbons. The results showed that the microporous activated carbon had a low charge/discharge
capacity, while the mesoporous activated carbon had a high capacity. The physical property
evaluation revealed that this variation depends on the formation state of SEI.

Keywords : Lithium lon Battery, Solid Electrolyte Interphase, Electric Double Layer
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1) KM h, %5 11 [8] JACI/ GSC ¥ >R 7 A, B-16 (2023)
2)Y. Z. Wang et al., Advanced Energy Materials., 9, 1803715 (2019)
3) BEHKHM fh, 5 65 FEIFEMGHERE, 1C05 (2024)
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Surface Treatment of LATP-based Solid Oxide Electrolyte for Use with Li-metal Electrode and
its Application to Composite Solid Electrolyte (Kansai University, > National Institute for
Materials Science) OKomei Sawada,! Gen Hasegawa,” Naoaki Kuwata,” Masashi Ishikawa'

Solid oxide electrolytes are flame retardant and have no risk of leakage compared to organic
electrolytes used in conventional lithium-ion batteries (LIBs). They are therefore considered to
have a very high level of safety. However, many problems remain to be solved, such as the
adaptation of metal lithium (Li) electrodes for high energy density and the high energy-
intensive high-temperature sintering process required for their fabrication. Therefore, our group
prepared a composite solid electrolyte using a lactone-based solvent-free polymer electrolyte
(1). This process should be realized with the same level of fabrication energy as that of
conventional LIBs. However, the decomposition of Li due to its high reductivity could not be
prevented. This is due to the reductive decomposition of the anionic framework with transition
metal oxides, which is the main component of the solid oxide electrolytes. This side reaction
increases the ionic conduction resistance at the electrode/electrolyte interface and causes
performance degradation. Therefore, we have improved the resistance to Li reduction by
molecularly coating the surface of the solid electrolyte by the hydrolysis reaction (2) of a silane
coupling agent. In this presentation, we will report the fabrication method and electrochemical
evaluation of the surface-treated oxide solid electrolytes.

Keywords : Aziridine; electrochemistry, solid state ionics, interface chemistry, solid state
battery; adhesion study
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