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spin-polarized atomic hydrogen beam
*Hiroki Nakatsu', Kouta Shimazaki', Yuki Nagayaq,
Hirokazu Ueta®, Shohei Ogura®, Katsuyuki Fukutani'-
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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)
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[3Ca09] Unstable intermediate of methanol synthesis
by CO, hydrogenation on Cu(111) surface
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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,
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University, 2. Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University)
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[3Ca11S] Role of missing-linker sites in Zr-MOF for
photocatalytic hydrogen peroxide production
*Yoshifumi Kondo', Yasutaka Kuwahara'??3,
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School of Engineering, Osaka University, 2.
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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)

11:45 AM - 12:00 PM
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Junji Nakamura' (1. University of Tsukuba, 2. National Institute of Advanced Industrial
Science and Technology)
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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
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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.
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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, *
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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)
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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.

7k %Jﬁ% Lj: 1 DD %@E’% & 1 20D F%% 75) l>O *%E‘Z é h Aperture _Hexapole magnet Stern-GerItach H.
N . Loy magne
TV, e FCiIAY Yy —@H, kORrr= & é@:}h} ?%%'“ I
e A Hy -y
FEIHORIE CIHAET 2 2%, Wit FTIEZ OGRS e HLf ,

Skimmer

T5. AegEAENNDZ LT, KBERFOEFAYE
RO LD 1 & @IS 2 Z LT
5. AWEOHIE, A RERAKSEET B — L 25
L, REBESHONEIICHTLZLTHS.

B 12 FEBRIEE O 2 rd. <A 7 niliEIC
K VKRFEG TR ~EfEHEL, Fa v/ X—l2& K
FRFE— LD VAL ETo T, NBEEAIZED
T TAERBOKBIRF OB L, A B A
L7 —AEER L. A U BRI, AFBET £ —
AEAE L CTCEMMC BT 2 a7 v
TN (SG) B & N THIE Lz, KBIRT O .

IiE (2+1) BEROBIF LA A AL REWPT) % 1 r— L
WD, REREA O S IEBE XK R OB K T3 Laser position (mm)

B8, Favs8—L& REMPI L — — DR LR 21
W32 2 L CRFBRFOEEZBIRL TREELT-
7.

Intensity (arb. units)

Fig. 2. SC R #H DK HEDE— LT 0T 7 A )V
Sfci}mmer Chopper HM SG REMPI
K 21c S6 %o SEEICHBTHE—LTaT 7 woomis | D " down
ANERTEEISE CUTT v 7 A L IRBEDIL R EE,

B A DRBENRRD-DIRORL D B —
A7 Ty ANPELNT-. K322 ORIERICEIT

BEE v = 2400 n/s OAFFF E— AOBLEE % “ | D

(1], WG A AR IV T T o 2 B e T e e e e e I 1 T s
WEROMmE Lz, £, BUEFHEZITV TS z(m

F o —DRESERELLEL ¥ —2 by FERER Fig. 3. JKFIF A0 A L2 8 OBHFH
FTHZET, BE—2EOK T2 = ETAE R

MK IR T B — LD A B ARMRE A 100 %ZTE 5 X W

ZEbrol.
[1] S. Oguraet al., J. Vac. Soc. Jpn 54, 192 (2011).

*E-mail:  nakatsu8@iis.u-tokyo.ac.jp
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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
BRICIT H4AY DHTEEATEE LROd W\ & W 5 [RINZLRZ)
BRHFEINTERZ2), LML, ZHETOMEITE
WKREZIZT e NAREREP D 7T 7 = % LTK
BAFT U EEKNIZRY 7 FSETHBBRIETED,
757 2 DHDFBRAE A TN LTz S IXE W ERD, 2
D= OKFA A B D ROSHEREIIRRATH 5,

HZEHTOKEA TV BETHNET T 7 = DK
FA A TR A B UK A AR C X D L Wi
TED, ZOLE, KFBAFT L OBBIZONT leV 12
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
X— 0 LT KFEA A BERPTT T 7 = R
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,

2. WERLEEE

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%
BT~Ar7n0F v 27—k MP) ~LEET S
elE A ER LT,

OATHEEAN BAREBEZEZER

*E-mail: terasawa.tomoo@jaea.go.jp
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Fig. 1. 3Bl 27— P (FBAL Vs) & @i L T MCP |2 25E
LicA F o DA F L BRD Vs RIEME,

5X 107 Pa OEZEMIZ 2X 107 Pa DKFEN A MG
LCEREIToTZ, FFEREKMDOE ) 7 A —H i@
BT BA A OEB T RLF—% 20 eV & L7z, R
BERAT — VAL Vs ZER LTZBEOMCP THRG L7z A A
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
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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
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Formic acid synthesis by CO2 hydrogenation using Pd nanocatalyst modified with GaOx
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Role of missing-linker sites in Zr-MOF for photocatalytic hydrogen peroxide production
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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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Nitrous oxide reduction at tin-modified platinum-palladium single crystalline electrodes
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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
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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.
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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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