Wed. Nov 3, 2021

Room F

Surface Science(SS2) Chemical Property

[1Fp08-11] SS2
Chair:Hiromi Yamashita(Osaka University)
3:15 PM - 4:15 PM Room F (Marugame)

[1Fp08] Influence of domain structure of ionic liquid on
diffusion behavior of metal ions close to
electrode
Shodai Koyama1, Kosei Yoshimoto', Ken-ichi Fukui',
*Akihito Imanishi’ (1. Graduate School of
Engineering Science, Osaka University, 2. Institute
of Molecular Science)

3:15 PM - 3:30 PM

[1Fp09] Interaction between Diamond Surface and
Molten Alkali Metals
*toshihiro shimada’, Hiroki Takehana', Ichiro
Yamane?, Taro Nagahama1 (1. Hokkaido University,
2. Toho University)

3:30 PM - 3:45 PM
[1Fp10S] Element identification based on the Z-
contrast principle and visualization of hetero-
metallic bonding
*Minori Inazu’, Takane Imaoka’, Kimihisa
Yamamoto' (1. Laboratory for chemistry and life
science institute of innovative research, Tokyo
Institute of Technology)
3:45 PM - 4:00 PM
[1Fp11R] Identification of chirality of helicene
molecules by STM
*Takuma Hattori', Masaki Okada', Hideji Osugaz,
Akira Saito", Yuji Kuwahara' (1. Graduate School
of Engineering, Osaka University , 2. Graduate
School of Systems Engineering, Wakayama
University)
4:00 PM - 4:15 PM

Thu. Nov 4, 2021

Room D

Surface Science(SS2) Chemical Property

[2Da03-14] SS2
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9:00 AM - 12:00 PM Room D (Kotohira)

[2Da03S] Hydrophobic effects of nitrogen doped
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graphene catalysts on oxygen reduction
reaction
*Kaito Homma"', Yuuto Endou’, Santosh Singh’,
Koutarou Takeyasu®, Junji Nakamura® (1. Graduate
school of Science and Technology, Tsukuba
University )
9:00 AM - 9:15 AM
[2Da04S] The change of reaction mechanism in pH of N-
doped carbon catalyst
*Kenji Hayashida', Yusuke Hikita, Kotaro
Takeyasu', Takahiro Kondo', Junji Nakamura® (1.
Graduate school of Science and Technology,
Tsukuba University)
9:15 AM - 9:30 AM
[2Da05] Interaction of water with nitrogen-doped
graphene
*Azim Fitri Bin Zainul Abidin’ (1. Graduate School
of Engineering, Osaka University)
9:30 AM - 9:45 AM
[2Da06] Surface reactions of 2D materials controlled
by field-effect transistors
*Ryo Nouchi'? (1. Osaka Prefecture University, 2.
Japan Science and Technology Agency)
9:45 AM - 10:15 AM
[Z D] Break time
10:15 AM - 10:30 AM
[2Da09] Elucidation of surface molecular processes by
in situ core-level spectroscopy
*Hiroshi Kondoh' (1. Keio University)
10:30 AM - 11:00 AM
[2Da11] In situ electron microscopy of laser heating
formation dynamics of carbon nanotubes
supporting molybdenum carbide particles
*Tomoya Egoshi’, Naoki Uemura’, Tokushi Kizuka’
(1. University of Tsukuba)
11:00 AM - 11:15 AM
[2Da12S] Structural analysis of reduced molybdenum
oxide catalyst for light-assisted reverse
water-gas shift reaction.
*Shintaro Naito', Yasutaka Kuwahara'?3, Kazuki
Kusu', Hiromi Yamashita'? (1. Osaka University, 2.
Elements Strategy Initiative for Catalysts and
Batteries, Kyoto University, 3. JST PRESTO)
11:15 AM - 11:30 AM
[2Da13S] Preparation of Reduced Titanium Dioxide
Assisted by Hydrogen Spillover



*Tetsuya Toyonaga', Yukari Yamazaki', Kohsuke
Mori"2, Yasutaka Kuwahara'?3, Hiromi Yamashita'~
(1. Graduate School of Engineering, Osaka
University, 2. Elements Strategy Initiative for
Catalysts and Batteries Kyoto University, 3. JST
PRSTO)
11:30 AM - 11:45 AM
[2Da14] Synthesis of hetero-dipeptides using a dry-wet

cycle on a mineral

*Daichi Uchida®, Daisuke Ishikawa®, Masahiko Hara'
(1. School of Materials and Chemical Technology,

Tokyo Institute of Technology)

11:45 AM - 12:00 PM

Fri. Nov 5, 2021

Room C

Surface Science(SS2) Chemical Property

[3Ca01-12] SS2

ERMRe BH(EANZMAEEED FRIZMER). R S&
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9:00 AM - 12:00 PM Room C (Takamatsu)

[3Ca01] Investigation on the mechanism of LiOH
hydration using near infrared spectroscopy
*masato takeuchi', Ryo Kurosawa?, Junichi Ryuz,
Masaya Matsuoka' (1. Osaka Prefecture University,
2. Chiba University)
9:00 AM - 9:15 AM

[3Ca02] Nuclear spin conversion of polyatomic
molecules isolated in rare-gas condensed layers
*Hiroyuki Kawabe', Ichiro Arakawa’, Koichiro
Yamakawa® (1. Department of Physics, Gakushuin
University, 2. Japan Atomic Energy Agency)
9:15 AM - 9:30 AM

[3Ca03] Theoretical model of hydrogen absorption via
adsorption using 2-step reaction kinetics
*Taro Yakabe', Gaku Imamura’, Genki Yoshikawa',
Naoya Miyauchi1, Masahiro Kitajima1, Akiko N
Itakura' (1. National Institute for Materials
Science)
9:30 AM - 9:45 AM

[3Ca04] Velocity dependence of spin polarization of
spin-polarized atomic hydrogen beam
*Hiroki Nakatsu', Kouta Shimazaki’, Yuki Nagaya1,
Hirokazu Ueta®, Shohei Ogura®, Katsuyuki Fukutani'~
(1. 1S Univ. of Tokyo, 2. JAEA-ASRC, 3. Tokyo Denki
Univ.)
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9:45 AM - 10:00 AM
[3Ca05] Development of low energy H* ion gun toward
evaluation of H* permeability of graphene
*tomoo terasawa'?, Katsuyuki Fukutani'?, Satoshi
Yasuda', Hidehito Asaoka' (1. ASRC, JAEA, 2. 1IS,
The University of Tokyo)
10:00 AM - 10:15 AM
[ZF D] Break time
10:15 AM - 10:30 AM
[3Ca07] Surface chemistry of carbon dioxide on copper
model catalysts studied by ambient-pressure
X-ray photoelectron spectroscopy
*takanori koitayaq’z, Susumu Yamamoto>*, Iwao
Matsuda®, Jun Yoshinobu® (1. Institute for
Molecular Science, National Institutes of Natural
Sciences, 2. JST PRESTO, 3. The Institute for Solid
State Physics (ISSP), The University of Tokyo, 4.
International Center for Synchrotron Radiation
Innovation Smart (SRIS), Tohoku University)
10:30 AM - 11:00 AM
[3Ca09] Unstable intermediate of methanol synthesis
by CO, hydrogenation on Cu(111) surface
*Ryusei Kojima1, Yasutaka Sawaki', Kotaro
Takeyasu', Takahiro Kondo', Tadahiro Fujitani?, Junji
Nakamura' (1. University of Tsukuba, 2. National
Institute of Advanced Industrial Science and
Technology)
11:00 AM - 11:15 AM
[3Ca10S] Formic acid synthesis by CO, hydrogenation
using Pd nanocatalyst modified with GaO,
*Hiroto Hata', Kohsuke Mori'2, Hiromi Yamashita
"2 (1. Graduate School of Engineering, Osaka
University, 2. Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University)
11:15 AM - 11:30 AM
[3Ca11S] Role of missing-linker sites in Zr-MOF for
photocatalytic hydrogen peroxide production
*Yoshifumi Kondo', Yasutaka Kuwahara'??,
Kohsuke Mori'?, Hiromi Yamashita'? (1. Graduate
School of Engineering, Osaka University, 2.
Elements Strategy Initiative for Catalysts and
Batteries, Kyoto University, 3. JST PRESTO)
11:30 AM - 11:45 AM
[3Ca12S] Nitrous oxide reduction at tin-modified
platinum-palladium single crystalline

electrodes



*JINHANG ZHENG', MASARU KATO'*%, ICHIZO
YAGI"™? (1. Graduate School of Environmental
Science, Hokkaido University, 2. Faculty of
Environmental Earth Science, Hokkaido University)

11:45 AM - 12:00 PM
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Surface Science(SS2) Chemical Property

[1Fp08-11] SS2

Chair:Hiromi Yamashita(Osaka University)
Wed. Nov 3, 2021 3:15 PM - 4:15 PM Room F (Marugame)

[1Fp08] Influence of domain structure of ionic liquid on diffusion behavior of
metal ions close to electrode
Shodai Koyama', Kosei Yoshimoto', Ken-ichi Fukui'?, *Akihito Imanishi’ (1. Graduate School
of Engineering Science, Osaka University, 2. Institute of Molecular Science)
315 PM - 3:30 PM

[1Fp09] Interaction between Diamond Surface and Molten Alkali Metals
*toshihiro shimada’, Hiroki Takehana', Ichiro Yamane?, Taro Nagahama' (1. Hokkaido
University, 2. Toho University)
3:30 PM - 3:45 PM

[1Fp10S] Element identification based on the Z-contrast principle and
visualization of hetero-metallic bonding
*Minori Inazu', Takane Imaoka’, Kimihisa Yamamoto' (1. Laboratory for chemistry and life
science institute of innovative research, Tokyo Institute of Technology)
3:45 PM - 4:00 PM

[1Fp11R] Identification of chirality of helicene molecules by STM
*Takuma Hattori', Masaki Okada', Hideji Osuga?, Akira Saito', Yuji Kuwahara' (1. Graduate
School of Engineering, Osaka University , 2. Graduate School of Systems Engineering,
Wakayama University)
4:00 PM - 4:15 PM
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Influence of domain structure of ionic liquid on diffusion behavior
of metal ions close to electrode
Shodai Koyama', Kosei Yoshimoto', Ken-ichi Fukui'? and O Akihito Imanishi'”
!0saka University, Institute of Molecular Science
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*E-mail: imanishi@chem.es.osaka-u.ac.jp
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1) AvEHE L, 2019 8 H AR B2 E 2 PR
SRR

2) J. N. A. C. Lopes et. al., J. Phys. Chem. B110,
3330 (2006).
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Interaction between Diamond Surface and Molten Alkali Metals

OToshihiro Shimada' , Hiroki Takehana!, Ichiro Yamane!, Taro Nagahama!

Faculty of Engineering and Graduate School of Chemical Science and Engineering, Hokkaido University
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*E-mail: shimadat@eng.hokudai.ac.jp
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HE9IT, K EOEMTR LAY RRUT 4V ITHRK
TN ENGhoT,

(a) vacuum
0 1
(b) Na
- -3 -2 -1
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Fig. 1. DFT 3512 K 5 R o fR 3 OAR e

HEE : DFT BRI I R MENF O KGR 2RI L
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1) H. Takehana et al., Carbon 182, 585 (2021).
2) G.Kresse et al., Phys. Rev. B 47, 558 (1993).
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Element identification based on the Z-contrast principle and visualization of hetero-metallic
bonding

OMinori Inazu!, Takane Imaoka'!, Kimihisa Yamamoto!'

!Labratory for chemistry and life science institute of innovative research, Tokyo Institute of Technology
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*E-mail: yamamoto@res.titech.ac.jp

WICE R LV GO ME O HEZ T 57
WIZ STEM ¥ 2 L—v 3 v &{To7-. FORE, o
(e FZ2 BT D Z OBV BEVW—HEZRLEZZ L
DD, HEEOEE R @RS E 72 ot R P EE T H
LEHM L., S HICAFELIER 2 BRI 2 728
B TIEE 7 L— AR O O 2 Fiék 3 281 b
Tox 7 LAEDED Z LI B HFE Tk
LTHEHAARETH S.
A

60 i
‘

A G
0 05 10 15 20 25 3.0
Normalized ADF intensity

Fig. 1 (A-) ADF-STEM images of Au (A), Au/Ag bimet-
allic (B). Scale bar is 2 nm. (C, D) Histogram of the ADF
intensity in Au (C), Au/Ag bimetallic (D).

AU J ‘ et i'—

F-ARE 2 BIRER A B 5 IR OREEIT
9 ERIRFIC, 2557 O FERE I 3D < 1 EREE L
BT 2EREGEDEDRETH D, EEEICENE %@
U 7= BB AT 2 0 Jit7- T B 23 (e A gl 0 SRR 7
R0, A OMEECAROBRM AR Z D Z LIChEI L
7z. T 9 L7z STEM BEBIZ21%, 2 a7 0% s Rk
\CHUSATRE Td» % 4> EDS <° EELS & b U CIEAR
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REXERRAT I 18T T2 R BR ) 72y — L b0 R 5.

Fig. 2 Snapshot images of the Au-Au dimer.
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Identification of chirality of helicene molecules by STM

OTakuma Hattori*, Masaki Okada’, Hideji Osuga?, Akira Saito’, and Yuji Kuwahara®

!0saka Univ, 2Wakayama Univ
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EBET L 2 L3 L < R BB T
X7 VT 4 —% SIM D OHEHT 208 LW 20, —
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*E-mail: hattori@prec.eng.osaka-u.ac.jp
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1) K. H. Ernst Acc. Chem. Res. 49, 1182 (2016).

2) O. Stetsovych, et al.,. Nature Chem. 9, 213(2017).
3) H. Zhang et al., Int. J. Mol. Sci. 20 2018, (2019).
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Surface Science(SS2) Chemical Property

[2Da03-14] SS2
B 552 BB AR F DMREAEERE). W) fi—ER(BARRF R FRRAFAKE)
Thu. Nov 4, 2021 9:00 AM - 12:00 PM Room D (Kotohira)

[2Da03S] Hydrophobic effects of nitrogen doped graphene catalysts on oxygen
reduction reaction
*Kaito Homma", Yuuto Endou’, Santosh Singh', Koutarou Takeyasu', Junji Nakamura' (1.
Graduate school of Science and Technology, Tsukuba University )
9:00 AM - 9:15 AM

[2Da04S] The change of reaction mechanism in pH of N-doped carbon catalyst
*Kenji Hayashida', Yusuke Hikita, Kotaro Takeyasu', Takahiro Kondo', Junji Nakamura' (1.
Graduate school of Science and Technology, Tsukuba University)
9:15 AM - 9:30 AM

[2Da05] Interaction of water with nitrogen-doped graphene
*Azim Fitri Bin Zainul Abidin" (1. Graduate School of Engineering, Osaka University)
9:30 AM - 9:45 AM

[2Da06] Surface reactions of 2D materials controlled by field-effect
transistors
*Ryo Nouchi'? (1. Osaka Prefecture University, 2. Japan Science and Technology Agency)
9:45 AM - 10:15 AM

[ZFDfth] Break time
10:15 AM - 10:30 AM

[2Da09] Elucidation of surface molecular processes by in situ core-level
Spectroscopy
*Hiroshi Kondoh' (1. Keio University)
10:30 AM - 11:00 AM

[2Da11] Insituelectron microscopy of laser heating formation dynamics of
carbon nanotubes supporting molybdenum carbide particles
*Tomoya Egoshi’, Naoki Uemura', Tokushi Kizuka' (1. University of Tsukuba)
11:00 AM - 11:15 AM

[2Da12S] Structural analysis of reduced molybdenum oxide catalyst for light-
assisted reverse water-gas shift reaction.
*Shintaro Naito', Yasutaka Kuwahara'??, Kazuki Kusu', Hiromi Yamashita'? (1. Osaka
University, 2. Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, 3.
JST PRESTO)
11:15 AM - 11:30 AM

[2Da13S] Preparation of Reduced Titanium Dioxide Assisted by Hydrogen
Spillover
*Tetsuya Toyonaga1, Yukari Yamazaki', Kohsuke Mori'?, Yasutaka Kuwahara'??, Hiromi
Yamashita'? (1. Graduate School of Engineering, Osaka University, 2. Elements Strategy
Initiative for Catalysts and Batteries Kyoto University, 3. JST PRSTO)
11:30 AM - 11:45 AM

[2Da14] Synthesis of hetero-dipeptides using a dry-wet cycle on a mineral
*Daichi Uchida', Daisuke Ishikawa', Masahiko Hara' (1. School of Materials and Chemical



Technology, Tokyo Institute of Technology)
11:45 AM - 12:00 PM

202N FARKRAREFRFMAR

o\
=y



2Da03S

2021 FRAREEZE

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021

EE

— 737z UL DBRETRIG T HBHKEHR

OARM =}, = M N1 Santosh Singh!, 72 JEARES !, Akl JHIE T
ok

Hydrophobic effects of nitrogen doped graphene catalysts on oxygen reduction reaction

(OKaito Homma', Yuuto Endou’, Santosh Singh!, Koutarou Takeyasu', Junji Nakamura'*

!Tsukuba University
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L BRI E . REFENE OB AT o7,
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Hummer’s 152 X > TIERL L 7288(k 7 7 = 2 (GO)
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552 L72, Caged-NrGO 1%, GO /KIEWKIZ NaCl KiEHK %
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@%%T\TV%:77H%¢Tm%L B %12 NaCl
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0.1 M-NaOH (Z¥&f# L. 0.1 M-HCI TiEEd 5% Z & Thig
T E 21T > 7,

ONIHEEA AARAELS

*52120359@s.tsukuba.ac.jp

3. HBRLEEE

Fig.1 IZ NrGO ¥ &L UF Caged-NrGO (23T, XPS %
FWTER L BRI 8420 LR, hiEEic
Ko TEBRED pK, & &&FHA LR A2 ~d, £7
R LR O ITHEAAL LT, NrGO T 6.52 mol% .
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W2 X BHETIE, pKa=9, 6,4 & FF ORI EREIE S FL
62}% NrGO TiEAFHED 8.60 mol% TH 2 DITxt L,
Caged-NrGO TlE 1.58 mol% & D722 & 3 orinoiz,
F 7 XPS DFEFRD B NrGO & caged-NrGO CTlIEHEH
OEAMIIFRE TH D DI L, KERF O BRI
RN E T NrGO O E SN BREEEN Lo T2
Z LB, NtGO TIIKBEENBEREIEICT 7B A LR
FTUVDIZKE L, caged-NrGO TIE7 7 A LIZ< <2 o
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Lict&EZX S,
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2 141
) L s00
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Fig. 1. NrGO, Caged-NrGO ¢ XPS (Z & % FfE
L & RIS 2 AR A 00 S S
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1) K. Takeyasu, J. Nakamura et al., Angew. Chem. Int. Ed.
60, 5121 (2021)
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The change of reaction mechanism in pH of N-doped carbon catalyst

OKenji Hayashida' + Yusuke Hikita + Kotaro Takeyasu' * Takahiro Kondo' * Junji Nakamura'”

!Tsukuba University
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YOV HERGANTTHS 110-72F v he
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BT 5 B T-RIEZAE & A,

3. MREEE
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W CIE RHE 1% 236 ERX O EENE(L LN
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WHTNDHZ EHEWRT H, pH1 T, B P R%E

OATHEEAN BAREBEZEZER

*E-mail: s2120355@s.tsukuba.ac.jp

EN7 o hAL LY Y= A (pyri-NHY) Z LS
L LT, pyri-NH" + O, + ¢ —0Osad + pyri-NH 2317 L
Z DRSO FAGERENIL D BN BENMEEFE LT
WhHEEZLND, —JpH>5 OFEE TIL, RHE |2
KLTONSH ERVEENE(LLTWNDZ D, pH
WARLE L2 W SUSBFREDNL D ER D EEEZ RO TN D
ZLEEWT D, £/, pH 13 TOEMEIIN L 7= fljk
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1) D. Guo, T. Kondo, J. Nakamura, et al., Science, 351,
361-365 (2016).
2) K. Takeyasu, J. Nakamura et al., Angew. Chem. Int. Ed.
60, 5121 (2021)
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Interaction of water with nitrogen-doped graphene

(OAzim Fitri Zainul Abidin and Ikutaro Hamada"

Department of Precision Engineering, Graduate School of Engineering, Osaka University,
2-1 Yamadaoka, Suita, 565-0871, Japan

Graphene has been one of the most attractive
materials since its discovery, due to the unique structural

properties and usefulness in a broad class of applications.

Doping graphene with foreign elements has also been
investigated to tailor its electronic properties, for
instance, opening up its zero-band gap to provide new
possibilities for more application'>. Among them,
Nitrogen (N) is one of the most frequently studied
dopants especially for modifying the electronic,
transport, and magnetic properties of graphene, in
particular, for improving the catalytic activity of
electrocatalytic oxygen reduction reaction (ORR) in the
fuel cell application’. It was reported that the intrinsic
physico-chemical properties and catalytic reactivity of
N-doped graphene are governed by the N-concentration
and its local structures (e.g., graphitic and pyridinic-N).
However, the role of the N-doping of graphene in
catalytic reaction has not been fully understood. As a
first step to fully understand the origin of the
electrochemical ORR, we investigated the interaction of
water with N-doped graphene by employing density
functional theory calculations, as water is essential in
electrochemistry and electrochemical ORR.

In this work, we used rev-vdW-DF2*, a variant of
van der Waals density functional, which is shown’ to be
accurate in describing the interactions between water
and graphitic materials.

We found that in contrast to pristine graphene, where
the stabilities of different water orientations do not differ
much, stable water configurations differ significantly on
N-doped graphene, depending on the doped N
configurations (Fig. 1). In the case of graphitic-N, water
with oxygen pointing towards the surface is more stable,
whereas in the case of pyridinic-N, water with hydrogen
pointing towards the surface is more stable. Based on
the electronic structure analyses, we concluded that the
graphitic-N is positively charged, whereas pyridinic-N is
negatively charged, and that the charge state of doped N
is determining factor of the stable water configurations.
We anticipate that our results have great implication to
the interaction between water and doped graphitic
materials, such as graphene, carbon nanotube, and also
to the electrochemical reactions on the graphene-based
catalyst, and will be useful in the modeling of the
interface between water and N-doped graphitic materials,
in particular, by classical force fields. In this talk,
interaction curves and electronic structures of water in

©The Japan Society of Vacuum and Surface Science

*E-mail: ihamada@prec.eng.osaka-u.ac.jp
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Fig. 1.
graphitic-N, and pyridinic-N structures as functions of
water-surface distance. The most stable water orientations
for the pristine graphene (left), graphene with graphitic-N
(center), and graphene with pyridinic-N (right) are shown in
the lower panels. H, C, N, and O atoms are represented by

white, brown, silver and red spheres, respectively.

different configurations on different graphene structures
will be discussed in great detail.

References
1) P. Btonski, et al., J. Am. Chem. Soc. 139, 3171 (2017).
2) D. Nachtugallova, et al., Nat. Commun. 9, 1 (2018).
3) T. Marshall-Roth, ef al., Nat. Commun. 11, 1 (2020).
4) 1. Hamada, Phys. Rev. B, 89, 121103 (2014).
5) J. G. Brandenburg, et al., J. Chem. Phys. 151, 164702
(2019).
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Surface reactions of 2D materials controlled by field-effect transistors

ORyo Nouchit?*

!0saka Prefecture University, 2Japan Science and Technology Agency
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Elucidation of surface molecular processes by in situ core-level spectroscopy

OMHiroshi Kondoh'*

1Keio University
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In situ electron microscopy of laser heating formation dynamics of carbon nanotubes
supporting molybdenum carbide particles
OTomoya Egoshi”, Naoki Uemura, and Tokushi Kizuka

University of Tsukuba

KOBRGTFRIZ L D KB DAV D A& 2 2R 2 it ko 5T\ 5H[1-2], ®RILED 7T
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R ORI S A T v 7 AR ZOH TR LT,

L)) Fa—TkxH ) —VHETRBERSBSEIZRA DR EZ Mo ZHAFREFA LI~y 7 a7
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1) W. Chen et al, Chem. Commun. 49, 8896 (2013).

2) M.D. Scanlon et al, Phys. Chem. Chem. Phys. 15, 2847 (2013).
3) R.B Matthews et al, J. Mater. Sci. 10, 1976 (1975).

4) W. Chen et al, Energy Environ. Sci. 6, 943 (2013).
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6) A.G. Worthing et al, Phys. Rev. 25, 846 (1925).
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Structural analysis of reduced molybdenum oxide catalyst for light-assisted reverse
water-gas shift reaction

OShintaro Naito?!, Yasutaka Kuwahara>2%", Kazuki Kusu'! and Hiromi Yamashita’?

!Graduate School of Engineering, Osaka University,
2Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, 3JST PRESTO
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TRREEIEPEA M B L=, TG MIEN S A S Sh7-i
UNE Y AEs: Sl AN AN EAMS:) | R DY P b /N

OATHEEAN BAREBEZEZER

*E-mail:  kuwahara@mat.eng.osaka-u.ac.jp
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-
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O -
o
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o
o
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Reduction Temperature (T)/ °C

Fig. 1. The relationship between the CO evolution rates in

the reverse water gas shift reaction over Pt/HMo0Os.(T)

and the stoichiometry of the oxygen vacancy (y)

determined by TG analysis.

CO evolved rates / mmol-g-cat.'-h-"

b, fAbEENME & ATRRE X MEICHEDNH 5 2 &R
&N 7=(Fig. 1), Pt/HyMo003,(200)?® in-situ Mo K-edge
XAFS JIEZEIT-7T2& 25, Hy COy ZNEN DI
125 XANES 227 M DT 7 FBHER S NZ, =
o ORPEICL - TRED bive Mo fligt D2 ks
5, ARLUSIIEFE KM E I Lot A 7 VHIR{LETTIC
EVHETLTND Z EMRINT Y, P/HMO00s,(200)
@ in-situ UV-vis JliE 21772 - 72 & 2 A, 100~200 °C T
D HBITIZ LY SPRICHSL 570 nm 2 Hui & L
TeWIR e — 27 3 FBLL, WOLER R ITHEIM LTz, 7T
B T COMRIGHERN S, SPR H IR ANTE
mEIZESLTWDZ Ea2MER LT,
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1) H. Cheng, M. Wen, X. Ma, Y. Kuwahara, K. Mori, Y.
Dai, B. Huang, H. Yamashita, J. Am. Chem. Soc., 138,
9316 (2016)

2) H. Ge, Y. Kuwahara, K. Kusu, H. Yamashita, J.
Mater. Chem. A, 9, 13898 (2021)

3) Y. Kuwahara, T. Mihogi, K. Hamahara, K. Kusu, H.
Kobayashi, H. Yamashita, Chem. Sci., 12, 9902, (2021)
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Preparation of Reduced Titanium Dioxide Assisted by Hydrogen Spillover

OTetsuya Toyonaga', Yukari Yamazaki', Kohsuke Mori'?,

Yasutaka Kuwahara

1,2,3

, and Hiromi Yamashita'>*

!Graduate School of Engineering, Osaka University,
2Elements Strategy Initiative for Catalysts and Batteries Kyoto University, 2JST PRSTO

1. #8

KFAE A — =%, HEEERRL T ECTKRBEDHE
A%“L,ﬁ%@@@%ﬁ%mnfw RGEThHY,
SR ECH#AITT S D, 20T, AF VT TF
FUNEILIN, BRRMGEEAT DI ENARETH
b, BITMHED—>TH DHERLT ¥ L (TiO)IL Ti**
REFERMOTRRIZ X > TRy RE v v TINENTE
KEH, BRBEIEO M LRSI E T DREL L
Wo T2RE R, RIFIE T, KFEA LA —N—
ZRWT, WEPEMZ2 G CBbT ¥ 2B L
AR T CEm VR 2 R TR TR (LT 2 T
=y RYEAREE A B LT,

2. B
AREFZETIE, BERICHE- TFH /vy REER LT % >
(TNR)ZFRELL 722, & L7- TNRIZ, &EHEICLk -

T Pt BITER AR 2 $53 L, 200~600°C T2 h/kFEEILL T,
Pt/TNR-x (H, ¥&ICHE(°C) x = 200, 400, 600)% FHH L
7oo PR U 72t oMM EEM X H-TPR, TEM, ESR
R EERWTTo 72, SERBEEIEIE, A & ) — kA
WRIZHTE RO Yl 2 Adv, AIEYE(A > 420 nm) RS
TCAKRBERKIEEITD Z & TRHME LT,

3. MRLEE

FAEL L7 TNR @ H,-TPR JEDFER NG, Pt 2 HHEF
LC/KFEILT HZ & T, 103°C |2 POIEITLHKD
B — 7 DNHERR &, 126°C, 350°C [Z/KFEAE LA —

N—1Z X %5 TNR OB ILHEKD B — 7 DB3FER S 7= (Fig.

1), £72 BSR AEDKERH 5, PYTNR-200 T Ti* 23

ONIHEEA AARAELS

*E-mail:  yamashita@mat.eng.osaka-u.ac.jp

MENTND Z ERERINTZ, Lo T, KFEA
ENA—R_—% N5 EICL - T, PR S
¢ TNR ZB7LT A2 ENAFETH D Z L3R
N7z, PYTNR-400 CTIE T2z TEEFE KA S
A, & BT PYTNR-600 TIIKMHEDH MR S 7,
F77, AR T TA X ) — L KIRIE DS DKEA
FRBUG AT o 7o kG5, PUTNR-200 23 b i WOIEPE 2 7%
L7z, LA EDOFER G, £ TiY 1L TNR O RS E
ZEHL, SISO m EE S5 I EARIE S
i,

103

S 126

s

g 350

E (a)

s (b)
—— 1
50 150 250 350 450

Temperature (°C)
Fig. 1. H,-TPR profiles of (a) Pt"/TNR, (b) TNR. Fitting
curve spectra overlap the obtained spectra displayed with

plots.

X W

1) R. Prins, Chem. Rev., 112, 2714 (2012).
2) Y. Yamazaki, M. Fujitsuka, S. Yamazaki, ACS 4Appl.
Nano Mater., 2, 5890 (2019).
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Synthesis of hetero-dipeptides using a dry-wet cycle on a mineral

ODaichi Uchida', Daisuke Ishikawa' and Masahiko Hara'"*
!School of Materials and Chemical Technology, Tokyo Institute of Technology

e =2
1. Bx

MENESTIZT I JBBTF R, TLTH N
«k@%mﬁéﬁﬁmﬁﬁi A AN FEAE LLRT O
% BILERGTOREEZRD ECTEETHD.
2, BARAFEOT I BOESBEORIL, Fib
%%L_@%&%m%ﬁﬁé«7%b@ff%rwﬁ
BERE L. HEEMNCTT I BOBKREE -
TEAbﬁéﬁﬁkbf S FEEC I T DR A
TN, BIREO XD R BIESE TR
WENHEANER SR TW5 (Fig. 1) . ABFZE Tl
BHREOT 2V BINL ST F RRERKT 2B R
WM THDI~AT o IRTF FEET I BR2EIR)
WHEB L, wmEY A 7 vEHWie~Tra X7 F Ko
B, BLOFDERA =X LOMAEEHET 5.

[ RY G W

BRENLT I /B KIOHSHE BT K B gL
g MIEBOR B G

Fig. 1. WY1 2 AR

2. B

T2 BOVEYA 7 VESETOSEMELT, 7
VU VEEOERIZBWTERWATF FIERHE S
NTnWaibr 2 oNcEB L, 7T —EBRBRLT
HUREEIIBTFAT VT T2 DREMINDG
DT B URTF ROGRERRTZ. XLy MRIZH
WI-bTF % %180 °CITMEL, ZZiIcr/ Uyt

T DOREEREISEBTH T T 5 2 & TR
YA I NEIToT., Bl A 7N GBOBRIET ¥ % iR

MKIZIRIES 5 2 & T, AfMaKHicRtsE, £

*E-mail:  masahara@echem.titech.ac.jp

DOLEE~ Y v 7 AZE V—F— iAo A ALTRIT
e &5 Hr 2 (MALDI-TOF-MS) T#fr L7=.

3. #ER

LRV A 7 VB OB T Z > B BHMKIZRE L THE
7= 11§ OMALDI-TOF-MS DB 8 A2~ kL %Fig. 2|
R T R LT T Vv (miz = 133.13)
BT I7=A7TF = (miz=16118) 1%, 7V
VT T2 DT aYRTFRTHLET VLT T
=2 (miz=147.15), HHWVETTF7=VT VU v (mkz=

147.15) IS T 2B EART MV bHnr-.
4

3.0x10 TYVINT F=27

= o4 (m/z=147.15)

g ’ or

~ 847V T Yt | TT=AT Yt

z (m/7=133.13) (m/z=147.15)

g 1.2+ /

2 - -

S 0.6 | TIEATT=vT
- l 1 ma=161.18) " l
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Fig. 2. BM{tF X2 LT UL T =% HANT
R A 7 VBT o T2 MALDI-TOF-MS I fi& 5

4. HiEt

MALDI-TOF-MSHITE 2 L T, B T3 KB4 —TF
YT 7YY T A v S RN A R HA
KiEAETHEN .
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1) N. Kitadai, et al.: Orig. Life Evol. Biosph. 47, 123
(2017).

2) S. Maruyama, et. al.: J. Geog. 128, 513 (2019).
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[3Ca09]

Investigation on the mechanism of LiOH hydration using near infrared
Spectroscopy

*masato takeuchi', Ryo Kurosawa?, Junichi Ryu?, Masaya Matsuoka' (1. Osaka Prefecture
University, 2. Chiba University)

9:00 AM - 9:15 AM

Nuclear spin conversion of polyatomic molecules isolated in rare-gas
condensed layers

*Hiroyuki Kawabe', Ichiro Arakawa', Koichiro Yamakawa® (1. Department of Physics,
Gakushuin University, 2. Japan Atomic Energy Agency)

9:15 AM - 9:30 AM

Theoretical model of hydrogen absorption via adsorption using 2-step
reaction kinetics

*Taro Yakabe', Gaku Imamura’, Genki Yoshikawa', Naoya Miyauchi', Masahiro Kitajima",
Akiko N Itakura' (1. National Institute for Materials Science)

9:30 AM - 9:45 AM

Velocity dependence of spin polarization of spin-polarized atomic
hydrogen beam

*Hiroki Nakatsu®, Kouta Shimazaki', Yuki Nagaya', Hirokazu Ueta?, Shohei Ogura®, Katsuyuki
Fukutani'? (1. IS Univ. of Tokyo, 2. JAEA-ASRC, 3. Tokyo Denki Univ.)

9:45 AM - 10:00 AM

Development of low energy H' ion gun toward evaluation of H”
permeability of graphene

*tomoo terasawa'?, Katsuyuki Fukutani', Satoshi Yasuda', Hidehito Asaoka’ (1. ASRC,
JAEA, 2. 1IS, The University of Tokyo)

10:00 AM - 10:15 AM

Break time

10:15 AM - 10:30 AM

Surface chemistry of carbon dioxide on copper model catalysts studied
by ambient-pressure X-ray photoelectron spectroscopy

*takanori koitaya'?, Susumu Yamamoto®*, Iwao Matsuda®, Jun Yoshinobu® (1. Institute for
Molecular Science, National Institutes of Natural Sciences, 2. JST PRESTO, 3. The Institute
for Solid State Physics (ISSP), The University of Tokyo, 4. International Center for
Synchrotron Radiation Innovation Smart (SRIS), Tohoku University)

10:30 AM - 11:00 AM

Unstable intermediate of methanol synthesis by CO, hydrogenation on
Cu(111) surface

*Ryusei Kojima', Yasutaka Sawaki', Kotaro Takeyasu®, Takahiro Kondo', Tadahiro Fujitani?,
Junji Nakamura' (1. University of Tsukuba, 2. National Institute of Advanced Industrial
Science and Technology)

11:00 AM - 11:15 AM
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[3Ca10S] Formic acid synthesis by CO, hydrogenation using Pd nanocatalyst

modified with GaO,

*Hiroto Hata', Kohsuke Mori'?, Hiromi Yamashita "* (1. Graduate School of Engineering,
Osaka University, 2. Elements Strategy Initiative for Catalysts and Batteries, Kyoto
University)

11:15 AM - 11:30 AM

[3Ca11S] Role of missing-linker sites in Zr-MOF for photocatalytic hydrogen

peroxide production

*Yoshifumi Kondo', Yasutaka Kuwahara'?*?, Kohsuke Mori'?, Hiromi Yamashita'? (1.
Graduate School of Engineering, Osaka University, 2. Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University, 3. JST PRESTO)
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[3Ca12S] Nitrous oxide reduction at tin-modified platinum-palladium single

crystalline electrodes

*JINHANG ZHENG', MASARU KATO"?, ICHIZO YAGI™* (1. Graduate School of Environmental
Science, Hokkaido University, 2. Faculty of Environmental Earth Science, Hokkaido
University)
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Investigation on the mechanism of LiOH hydration using Near infrared spectroscopy

OMasato Takeuchi', Ryo Kurosawa?, Junichi Ryu?, and Masaya Matsuoka'

!'0saka Prefecture University, Chiba University

1. [FC®IZ

Mg(OH), D ik & Y MgO DKFa & ZFIH L7z
(LB BR B AFZE SN TV 5, Mg(OH), 1349 370°C
TSN EITS 5 23, Mg(OH), (ZfE 4 @ Li{b&%
EHET D L BUKIEED 250~300°C & TIKIELT D
LD EFELITINE T, HRM B L ONERIN T EEE
FWT, Mg(OH), DRiAKF LT MgO D KFnfts s &L
QN Li L& ORMHRIZONTHE L TE R 39, &
PR CIE, IRV EEE W T, KERLY U L0
IKFRAEDE N FE S < HEEZ b, KFiE I DWW T
EBE LT,

2. KERIA

KAL) 57 A—KFn¥ (LIOH-H,0) 3 X OMEKY)
(LIOH) X, ZNENF 74T A7, Hafbpk L v
WA LTz, KFKkZEERVKEEY 70 AF, BT
@ LIOH % 150°CT 24 h 2/ 352 & CTH7=, T 0D
LiOH (JEk#) %= (FHXHEE 60%) TEE L. X
T HIWFED NIR A7 MVERE L7z, BIEIDIX,
WARANEIE I A X <A X L7z FT-NIR 436t EE#
(FT/IR-4700 A AS3E) % iz,

3. MRLEE

Fig. 1 |Z1%, LiIOH-H,0 3 XU LiOH @ NIR A~7 |
V%R T, (a) LIOH-H,O (as-received) Ti&, 7137 cm™ &
6970 con" (SN ML S Av, AT LIOH-H,O J& [#] 0
OH ", & 1 TAE S AKITIF R T E 5, (b) LiOH (as-received)
TiE, LiOH ®£MH® OH, HXUJEHMD OH IZ&5<
WU 22240 7340 em™ & 7171 e IZBLI S 4L72 D
WA, — KRS <IN (7137 em™ & 6970 cm™
D BB STz, ZORERIT. REAE ORIELZFAE L
TZEBZETH, 10~20%D— KFWRIREALTND Z &
ZRIBLTCW5D, Z D LiOH (as-received)% 150°C THL

OATHEEAN BAREBEZEZER

*E-mail: masato-t@chem.osakafu-u.ac.jp

B SETRE O 2T B L) T, — Kz &<
WA U K2 353 < RN 0 A 03B S vz,
INHOMREIZE-SE | LIOH (EEXY) M/KFn4 5
FED NIR A7 MVERIE L, & OKFEHELEZLZ L
=& Z A, LiIOH B ® OH OKFAE “WREJSIZHE D
DIZxF L, i OH O KFNT RS TIIigHr ¢ & 72
Mol TIDHOFEMICONTHRET S,

6970

| 0.3
7137
V_/_”—,J (@)
/)

7171

Absorbance unit

7340

(b)

(©

T T T T T T T T T T T T T
7500 7400 7300 7200 7100 7000 6900 6800
Wavenumber / cm?

Fig. 1 NIR spectra of (a) LiOH-H,O (as-received), (b)
LiOH (as-received), and (c¢) LiOH after drying at
150 °C for 24 h.

X M

1) H. Ishitobi, K. Uruma, M. Takeuchi, J. Ryu, Y. Kato, Appl.
Therm. Eng., 50, 1639-1644 (2013).

2) R. Kurosawa, M. Takeuchi, J. Ryu, ACS Omega, 4,
17752-17761 (2019).

3) R. Kurosawa, M. Takeuchi, J. Ryu, J. Phys. Chem. C, 125,
5559-5571 (2021).

4) A. Kondo, R. Kurosawa, J. Ryu, M. Matsuoka, M.
Takeuchi, J. Phys. Chem. C, 125, 10937-10947 (2021).
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Nuclear spin conversion of polyatomic molecules isolated in rare-gas condensed layers

OHiroyuki Kawabe'”, Ichiro Arakawa', and Koichiro Yamakawa?

'Department of Physics, Gakushuin University, 2Japan Atomic Energy Agency

1. [ZL®IZ

A 12 OKFIRFEE BT 2 MAEICAT 5
BFITNE, BRRAE Y [OEICE > THES DA
BB RNTEIET S, D BRI O 2SI A
BRI & MR, 2 O ICB LR e T E 2L 2
K BIERI TR E OEHRIREE L FE OO 720, REElR
INEEAWVTEA E VIRRAEITRETH D, EEE
RICBIT DA B HRHAIE, HO, NHs, CHy 72 EHfx
RO EMBITHIREINTE ., NH 1, "F7 U =
112), ANy (1=3/2) O 2 FEFEO BMEEREZAH L, KifisE
SR T TR SO W TR - TV 5. 4
DOKRFIFRAEERD CH I, X7 U=0), ALY
I=1), A% U=2)O3FEHOBMENFIEL, i
5 DEEHERFRIZ T 5272 > TV, KAFZET
I, A AEEEIE NI 0BE L7 CHy & NH; DA B
R 5 B 2 RN 53 YEvE CHIE U, finkbids 2 50~
7.

2. REBAHZE

FEALE X EERE, 7 — U BRI R,
HgCdTe iR, KUREAZRNLRD. HZERRND
BEFE /11X 1107 Pa ThHDH. JERIEK X(= CHs or
NH;) & 74 A RG (= Ar or Kr) & 4y E k. RG/X = 1000 T
BAL, 9.5 KIZHE L 72BN O Au FEH FIZ R
L7z, 30K OGRS 9.5 K DA A ~DUELERE
R0, EE 30K T3 N T =— L Lz RICH
WHIL, RN A7 S L ORERZE A 2 7E L.

3. HRERKER

Kr 648 438 L 72 CHy O vy IRENEIRIC 81T 5
IRIMRIL A2 L D2 % Fig. 1 1239, WX
Ny RITREEEEEE A LTl Y, REH» 5%
NZENP(), QU), R(0), RINEBIZHIGL TS, *

OATHEEAN BAREBEZEZER

*E-mail: 20141004(@gakushuin.ac.jp

IRe R & HE12, R(0)DIREE AT 5 —F7 T P(1)

Q(), RONDEREEMNR A LTEY, T4y n
AL SOEAY U NS 5. FESTIRE DOIFZ
{BEFRERERICED 74 v T AV T LTl A, inf
W k=2.1x103s" #537-. AREETIE, CHs & NH;

DAY R 2 i#im 3 5 & LT, Ar & Kr & H
WA O RZ T 5.
— I | . —
R(0)
» — 0 s
[t 1720 s
- :\'I II|II.I —
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g | i
] b I
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Fig. 1. Krifffi @ 12508 L 72 CHy DRI AT |k
VORFIZAL. FEHGREIL 9.5 K.
X M

1) S. Buchman et al., Phys. Rev. B 26, 1459 (1982).
2) S. Grieger et al., Z. Phys. B, 87 203 (2015).
3) T. Sugimoto et al., Eur. Phys. J. D 72, 42 (2018).
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Theoretical model of hydrogen absorption via adsorption using 2-step reaction Kinetics

OTaro Yakabe?!, Gaku Imamura?, Genki Yoshikawa®, Naoya Miyauchi?, Masahiro Kitajima?,
and Akiko N. Itakura!

!Research Center for Advanced Measurement and Characterization, National Institute for Materials Science,
2International Center for Materials Nanoarchitectonics, National Institute for Materials Science,
3Center for Functional Sensor & Actuator, National Institute for Materials Science

1. [FL&®IC

KEFETRO/NSRITRETHY, BREL EOEEFIC
BHIIANVATLZ ENFARETH D, KEOWRBZR I
FIZV—VL VAN E W FHIi S5 23, BEREIC A
BRWGEELEL b, TOHEAD—DF, ¥—x
N QIDMEIREE DB EITHR Y SO TH L6 T
Hb, =LY HIIX Fowler and Smithells[1] &
Lacher [2]12 & » TREINTZKEOEMEEHZOIT
BPLELTELS ZENRTED, LrLens, 2O
IR 12OV S BE TN D Z &% <
RODRBURTH 5,

2. EBRBEIUVER

ATal, Fex 3L RIS )7 > Y (Membrane Surface
Stress sensor, MSS) #HWTHKD Pd B LT E /L
7 7 A Pd G DOKFWEERZ T, £ ORE, KFE
BEICHT DENLT 7 A Pd Bl ~DKERHEDH
R (Fig. 1), € U TKFEREITHT 2 R Pd DY
HWEIZOWTHARD &, V—ULVANZEDT, &L
AT IaTAlERDIEERB LI, $2, ik
1L Z DY % 1 T WG FR 2DV TR 3 i 2
THEERETNAED , ZOHEMICLY ZINHDOBEBRNRE
SHHATERZ LR brol, £z, Z0HmITIOT—
~OLYV RN L ONERREEm L R UM R 2 &
MTEDHT &, QRERISDWES ST L TRWE
BITWBREN T 7 I 2 TN S 2 & 2 BimmIc
AT ZENARETH D, [3,4]

3. FEH

OATHEEAN BAREBEZEZER

*E-mail: yakabe.taro@nims.go.jp

AV (mV)

0 5I0 1(IJO 1\;)0 2(I)0

Cl/2 (ppm1/2)
Fig. 1. KFEIREEDEHAR & KB Wik 7 kT 2 i
1AL Bt

LA DT BRI R T, REOBFEO KX
WRL O JE R I W EICB W TERE L E 2 b
Do T, TRBEERFEPEH ERLE 2 & O BREERBE O TR
Gk & & BITKBME~DHFHIFm E > TE TV 5D,
COHEGERIEF ) T U ) v o—E AW KB P
BSLOO TR EHFHFLTND,

X W

[1] Fowler, R. H. & Smithells, C. J. A, Proc. R. Soc. Lond.
Ser. A Math. Phys. Sci. 160, 37 (1937).

[2] Lacher, J. R., Proc. R. Soc. Lond. Ser. A Math. Phys.
Sci. 161, 525 (1937).

[3] Yakabe, T., Imamura, G., Yoshikawa, G., Kitajima, M.,
Itakura, A. N., J. Phys. Commun. 4, 025005 (2020).

[4] Yakabe T., Imamura G., Yoshikawa G., Miyauchi N.,
Kitajima M., Itakura A.N., Sci. Rep. (2021) accepted.
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Velocity dependence of spin polarization of spin-polarized atomic hydrogen beam

OHiroki Nakatsu® , Kouta Shimazaki', Yuki Nagaya®,
Hirokazu Ueta?, Shohei Ogura®, Katsuyuki Fukutani®?

IS Univ. of Tokyo, 2JAEA-ASRC, *Tokyo Denki Univ.
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5. AWEOHIE, A RERAKSEET B — L 25
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B 12 FEBRIEE O 2 rd. <A 7 niliEIC
K VKRFEG TR ~EfEHEL, Fa v/ X—l2& K
FRFE— LD VAL ETo T, NBEEAIZED
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L7 —AEER L. A U BRI, AFBET £ —
AEAE L CTCEMMC BT 2 a7 v
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[1] S. Oguraet al., J. Vac. Soc. Jpn 54, 192 (2011).
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Development of Low Energy H* lon Gun toward Evaluation of H* Permeability of Graphene

OTomoo Terasawa®?", Katsuyuki Fukutani'?, Satoshi Yasuda', and Hidehito Asaoka®

IASRC, JAEA, 2IIS, The University of Tokyo

1. ik

IRFEA- DN I DTS5 T T 7 = VTRIR
DARoA AN L CABEME R R 1), — i TkE
AF L THNES T 72 2BRTEHI L, BEO
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BRHFEINTERZ2), LML, ZHETOMEITE
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DT RN X —REEENRE SN TWDD 2), eV
DTN F— 3 iERE (B) B FioA AV BE N M E L
ENb, KEA T DT RNALX—4FREANR 2/ EL
T H7-0IZiE, EET RV XF—E BILOEEIZL-T
REDAE/E /NS THRLERDH D, LML, KH
DOKFBIFFC1L eV) B LLIEZB RN DA A2 (720 eV)
DORENIFIFIRH D DD 3,4), EHF L Tz RL
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T DRI HRE D 2o T2,

FZTARIETIZS T 7 = DKEA F L BBEED
D72, EENEEOE ) s un A—F &AWz
IR OIKFEA A WSHEEE A BRFE L. AE<L eV DK
AT HTT 72NN T EZANE LT,
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EFEBRI DA A UL > TAEUTATE A AR
FEPEKA DT ) Ja A =8 A F OB BB AT
IWien D7 4 N2 AF VR HABAT V%
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VW I & Fig. 11T d, sBtA 7 —dEr=19.7 V
EHMZABICA AV ERBME T Lz, Zhic kb
E720 eV OA AU OBHNCKI LIZE S 2D, £,
di/dV 207 A TT 4 v b LA F v OEHT KL
F—OPEMEIL 0.5 eV R L AL bz, Zhid,
AL eV DA F v E— ARG LN L ERIET D,
Fig. 1 TIT L, FOBFEELDO A A 1LIZBIT D
FRS T D H' % Wien 7 4 L FZIT X > TRYILT-,
Wien 7 4 L Z ZAWTEH OSBERB L OH A 42 B — A
DT X)L FX —IREEICHOWTITY B &1 D,

X W

1) J. S. Bunch, et al., Nano Lett. 8, 2458 (2008).
2) M. Lozada-Hidalgo, et al., Science 351, 68 (2016).

3) H. Jiang, et al., Science 364, 379 (2019).
4) P. Willke, et al., Nano Lett. 15, 5110 (2015).
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Surface Chemistry of Carbon Dioxide on Copper Model Catalysts Studied by
Ambient-Pressure X-ray Photoelectron Spectroscopy®

OTakanori Koitaya'?*, Susumu Yamamoto®#, Iwao Matsuda® and Jun Yoshinobu?

!Institute for Molecular Science, 2JST PRESTO, ®ISSP, The University of Tokyo, “SRIS, Tohoku University

TG Z 2 T DG T CARY R OS5 ERHE (A7 REI 2) 21752 Lick v, filfl
BOSEEREDFRINC D72 N D RN D DEERMANE LN WS D, b AT FEITFEOF T,
SARBHE T CHIE 21T 9 ZHEEE T2t (Ambient-pressure XPS; AP-XPS) 13, fililiidims L R EW AT D
(LEIRBE DR e, TR E RIS ATRE L W o 72 B A A L, RS o BFZe B 36 L OVE B EE ik
FHEMERIZEA STV D, 3

T2 V3R SPring-8 B BEFEHR X it £ — 2T A BLOTLSU ICB W TH X MEFSIEE DN AT L%
SEH B, SESEARETAMBSCERMEIO AT o REEZTT> T, D990 KEEE TIIFED —fl & L
T, HfEAREAER A T VA & U7 IR FEOIEME LS X OVKFEILO RHEOLE T o M ER R EHEN T 5
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2) M. A. Bafares, Catal. Today. 100, 71 (2005).
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Unstable intermediate of methanol synthesis by CO2 hydrogenation on Cu(111) surface

ORyusei Kojima!, Yasutaka Sawaki?, Kotaro Takeyasu!, Takahiro Kondo?,
Tadahiro Fujitani?, and Junji Nakamura®®

tUniversity of Tsukuba, 2National Institute of Advanced Industrial Science and Technology

1. [FL&®IC

Cu RflEEIX CO KRBT K D A X /7 — LA RIS KT
L CRWWBEEME 2R+ 2 LR H N TV DA, 20
FOGSIZ 3 2 AL E PR Z BRI T2 2 &0
WEECTH D72, il EOFER S0 A /1 =X 23
LM EN TV, ZRETOHIEICE - T, CO,
KRFANZ L o THEL I N D KOG RE R
400-450 K £ CLER 7 /v A— MEHCO0,) TH %
ZEEm o TS Y KRR HEYIE, Cu(111) ki
TR FE % H W72 {KIE T(200-300 K) TH 7 4 /v
A— FAFLZAIT, Z 2 TR SNEARZEPBA
OXRT 4 7 APEIZH ST A X ) — VERDO K
AH=ALERHPTHZ L THD.

2. EER

F9, REE 313 K D72 Cu(l1l)RmIC ¥ k4
T AV A— & UTHRBERE IS, 20k, Rk
JEZ 200 K £ T, BARAKFEZIRELL. HHR
Cu(111) K o OV 7kt 7 A g @t O £ w2kt L TR
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FHERE 313 K O Cu(111)FR 2 fes8, SR+ 500 L
FRBELCT AN A— NEAER LI, REEEZ
200 K 12K &4, -7k 38 1000 L(1.0 X 10 Torr <

OATHEEAN BAREBEZEZER
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1000 s) & B&F& L 7=(Fig. 1). < D#EH, 1345 cm™ & 1650
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FTUT— T — TN A= NHKOE—7 ZEAIL
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1) J. Nakamura, T. Fujitani, et al. Topics in Catal. 22, 277
(2003).
2) M. Bowker, & R. J. Madix, Surf. Sci, 102, 542 (1981).
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Formic acid synthesis by CO2 hydrogenation using Pd nanocatalyst modified with GaOx

OHiroto Hata!, Kohsuke Mori*?* and Hiromi Yamashita®2

1Graduate School of Engineering, Osaka University,?Elements Strategy Initiative for Catalysts and Batteries Kyoto University
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WAL TS Z &8 DFT 3R B &7z, (Fig.l)
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1) K. Mori, T. Sano, and H. Yamashita, J. Am. Chem.

Soc., 2018, 140, 8902
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Role of missing-linker sites in Zr-MOF for photocatalytic hydrogen peroxide production

OYoshifumi Kondo?, Yasutaka Kuwaharal23, Kohsuke Mori'2 and Hiromi Yamashital2*

!Graduate School of Engineering, Osaka University,
2Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, 3JST PRESTO
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UiO-66-NH,-1.0 (23 T H0p AER B A b 1 < LK
@ Ui0-66-NH, & 72355 D 4 {5121 E L7z (Fig.
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Fig. 1. H,O, concentration after 3 h of light irradiation
utilizing UiO-66-NH; and UiO-66-NH,-X.
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1) Y. Isaka, Y. Kondo, Y. Kawase, Y. Kuwahara, K. Mori,
H. Yamashita, Chem., Commun., 54, 9270 (2018)

2) A. De Vos, K. Hendrickx, P. Van Der Voort, V. Van
Speybroeck, K. Lejaeghere, Chem. Mater., 29, 3006 (2017)

-3Calils-



3Cal2s

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021

Nitrous oxide reduction at tin-modified platinum-palladium single crystalline electrodes

OlJinhang Zheng' Masaru Kato'” and Ichizo Yagi'*’

'Graduate School of Environmental Science, Hokkaido University
2Faculty of Environmental Earth Science, Hokkaido University

1. Introduction

As one of the important long-lived greenhouse gas,
the increasing nitrous oxide (N,O) gas emission by
human activity has become an environmental problem in
recent years." Among various removal methods, the
electrochemical N,O reduction reaction (N;ORR) is an
efficient method and can occur in mild conditions. It is
proved that the N,O reduction activity strongly depends
on both electrode materials and surface structure.” In
addition, electrochemical measurements at single
crystalline electrodes, which can regulate the surface
structure at the atomic level, are powerful to investigate
the correlation between the surface structure and reaction
activity. The electrocatalytic N,ORR activity of noble
metals such as Pt is widely studied, and polycrystalline
Pd gives the smallest overpotential for the NORR.? Tin
modification is considered as a promoter that can improve
the catalytic activity at Pt or Pd surfaces for
electrochemical nitrate reduction.” However, there is a
lack of studies on the effect of tin-coverage of noble metal
electrodes on the electrochemical N,ORR.

In this work, Pd-Pt alloy (111) and (100) single
crystalline electrodes are modified with different surface
coverages of Sn and then used for the N;ORR to discuss
the impact of Sn-coverage on the N;ORR activity.

2. Experimental Details

All single crystalline electrodes were prepared by the
Clavilier method.” For the preparation of Pd—Pt alloy
single crystal electrodes, 3 at% of Pd was added into the
corresponding Pt single crystalline electrodes.” To
confirm the preparation of the single crystalline
electrodes with a specific orientation, cyclic
voltammograms (CVs) were recorded in a 0.5 M H,SO4
solution under Ar” The catalytic activity of single
crystalline electrodes for the N,ORR was evaluated by
recording CVs in a 0.1 M HCIO,4 solution at pH=1.0
under N,O. The electrodes were immersed in a 0.1 M
HCIOy, solution containing 0.1 mM SnCl, to modify the
surface of single crystalline electrodes with tin. The
surface coverage of tin was controlled by controlling the
immersion time from 5 to 30 s.

3. Results & Discussion

A CV of Pd-Pt(100) under Ar showed a pair of peaks
at 0.37 V vs RHE (Fig. 1a), which is associated with the
adsorption and desorption of the underpotentially

©The Japan Society of Vacuum and Surface Science

*E-mail: iyagi@ees.hokudai.ac.jp

deposited hydrogen, H,, on (1x1)-Pt(100).” This
suggests that the (100) surface structure remains after the
formation of 3 at%Pd-Pt(100) alloy. After tin
modification, the current of the Hypq region decreased,
which confirmed the tin modification at the electrode
surface and the coverage of tin (6g,) was calculated from
H,pq charge densities before and after the tin-modification.

CVs of 3%Pd-Pt(100) with and without tin
modification showed cathodic currents under N,O (Fig.
1b), indicating the catalytic activity of N,ORR. The tin-
modified (65,=0.6) 3%Pd-Pt(100) electrode exhibited the
sharply increased cathodic currents, suggesting that the
tin-modification activated the 3%Pd-Pt (100) surface for
the NzORR

More details on the correlation between the N,ORR
activity and the different g, at the Pd-Pt(100) and Pd-
Pt(111) surfaces will be present in the presentation.

100
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(=]

50 [ Original CV

3%PdPt (100)
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Fig. 1. CVs of unmodified (the black lines) and Sn-modified
(the red lines) Pd-Pt (100) at (a) 50 mV s in an Ar-saturated
0.5 M H,S0O, aqueous solution and (b) 10 mV s in a N,O-
saturated 0.1 M HCIO,4 aqueous solution.
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