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Surface science of clay sorbent and radionuclide waste disposal

oHisao Satoh', Yuki Araki’

!Japan Nuclear Fuel Limited, *Ritsumeikan University

1. IFLC®HIZ

[N CME—FR3E TR DR L~V B M R S B R ALy
MEFRIX, P E > NI, RT7AHICEA Y ME(RS
NI-BEFERZEBEL, REEALZLE Y — KT
T/ VA Lic@diEmE > A FREEEE B L
T 5D T, BIEA 7 FTANIC 3 sk B3 Th 5.
BEICHWD RV M A MxEyEY B A R EFRE
NDARAT BA NERE SN TS T IR A
HEREE T Sk B IS0 A A L AT HA R DS SRR RS T
T A LS NTERY, ZOKEEROTD
DRV T A — N OBIENR L FEfi S TE T,

2. BEVEYOFA FOBERAEEINEL

ErEVOFA MI, SERTFABEA v 2,
AP O NERBICYIE R N4 R LTz 2:1 xR L 0 |
AP*D Mg EH#UIZ K D IEEM A E 53 1X(001)EIC Na',
Ca®*, Mg*", K, Cs" 72 E DA A v Atk 24+ 5 L. [F
RRIZEGA A v oKFNC X 2 EE LA TN D, ZDOFF
1L, CEC (81 A v ZZHAR &, meq/100g) & L TR,
TS TOLEREL LTHES LAV ST
5, MEMEIZEARTHER S CARTE b~ nipBlg
THDHN, T L UL TIIAKFIRIE D F 72 % & Rk A
F 2 DOIFEITER LT 5, FHIUl 1T in-situ XRD &
TERARETH DN, T ITIEF D AFM (JFR1-[E /15
WEHTH AL, EETE S HDTH H(Fig. 1),

— 5T, A A BRI, BEk. (LT Tl
RENDHLETH D), FM-AFM(JE 502 F7 57 1 )
BAMEE) 70 & DO F OGN LV 5T A — 1T
L TE D L 912> TWB R+ CECIZ X 5
SHERFEOR CIADMERE L LTiE, ~v ) —ABUNED
Bt WA O TR Co \ 2K 2 [EAE _E DS Eops D
L Td DU S ELREL Kd (= wu/Ce = [g/g)/[g/mL] =
[ML/gCHEFRETH D, Kd ik, T[EAEEAE &Y 7=
DACIE T DAZFED BT DI OIS & B2 D &

OAHEEN BAREAEEER

*E-mail: hisao.satou@jnfl.co.jp

@, . (b)

dogy (nm) AFM

Fig. 1. Direct measurement of montmorillonite doo1 in 1 M
solutions (KCI, CsCl and etc.) by AFM (a) and XRD (b).
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Fig. 2. Visualizations of K (a: XZ, b: XY) and Cs (c, d)

adsorbed montmorillonite (001) in 0.1 M solution [1].
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1) Y. Araki, K. Kobayashi and H. Yamada: ALC Proc.
(2017).
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Water Distributions inside lonomer Thin Films for Fuel Cells Analyzed
by in-situ Neutron Reflectometry

oTeppei Kawamoto!, Makoto Aoki?, Shinji Nohara'?, Junji Inukai®

13,4

'Fuel Cell Nanomaterials Center, University of Yamanashi, 2Organization for Advanced and Integrated Research, Kobe
University, *Clean Energy Research Center, University of Yamanashi, “Institut SEL FUEL, Universiti Kebangsaan Malaysia
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Fig. 1 Chemical structure of Nafion(a) and BAF-QAF(b)
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Fig 2 Models for humidified thin

[6%E L 7= BAF-QAF #fi%, Nafion M5z 3 B4 )= films (a): Nafion 80% RH on
Pt/Si0,/Si(100), (b): BAF-QAF
90% RH on Pt/Si0,/Si(100).
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Operando time-resolved CARS spectroscopy of water distribution and its chemical state
inside the proton exchange membranes under transient conditions during power generation

OHiromichi Nishiyama' and Junji Inukai**

! Fuel Cell Nanomaterials Center University of Yamanshi,, > Clean Energy Research Center University of Yamanshi,
3 Fuel Cell Institute Universiti Kebangsaan Malaysia
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Fig. 1. Transient values of 1 at the cathode-side surface of a
Nafion membrane during the current density jump from 0.1
to 0.3 (yellow), 0.5 (blue), 0.7 (green), and 1.0 (red) A
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1) H. Nishiyama, S. Takamuku, K. Oshikawa, S. Lacher, A.
liyama, J. Inukai, J. Phys. Chem. C, 124, 9703 (2020).

2) H. Nishiyama, S. Takamuku, A. liyama, J. Inukai, J.
Phys. Chem, C. 124, 19508 (2020).
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Investigation of MnOx OER electrocatalyst including alkali metal ions by operando XAS
observation

OShun Tsunekawa' and Masaaki Yoshida®"

"Yamaguchi University
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1) M. Huynh et al., J. Am. Chem. Soc., 2014, 136, 6002.
2) S. Tsunckawa and M. Yoshida*, et al., J. Phys. Chem.
C, 2020, 124, 23611.
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Derivatization effect of cobalt phthalocyanine on the catalytic activity
for carbon monoxide reduction reaction

OYutaro Umejima' and Jun Nakamura'”

! The University of Electro-Communications (UEC-Tokyo)

—RAIRTE (CONIXTT B FHAERREZ R X —JHOAERY A 7 VOMNIL. CLIEFDORERBIED 1 >Th 5,
— LR FEIRTT (COR) SUGTHRTT D EiE Mt & L TN TV A ESBABIIEEEE, SaA R Eln
ZLOREEALTNDTD, BEBOEHEEZD LB EIOBREARD N TS, T< K, a0
k7 Xwa 7 =2 (CoPc) A COR MIGDEimthiafilfi ¢ o Z LM SN -T2 [1], —FH T, #ARRER
EFRISTH DBFRITTRINCIBNT, 7X 1 v 7 = OFEREA MM A2 m ESE 5 2 ERH LN R o7
[2], ARWFFE Tl EILBEEERRIC S < F—FEFHHE 2 AV T, CoPc OFFEMRILA COR Kt DfiiiitEIZ 5 2 5
BT T=, CoPc OFFEIMRL LT, Fkx X CoAzPc-4N & CoAzPc-8N %# B JE L7-, Figs.l(a)-1(c) IXZAEI,
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512 & o THEZE & 7= Computational hydrogen electrode model [3] & AV CREAf L7z, BEAERDIIA X L A X
J—=NVERE L, £, CORTORIGTA MIza v MNRFELEE L,

Fig. 1 (d) (% CoPc, CoAzPc-4N, CoAzPc-8N @ COR KINZHITDHBM =R VX=X AT 7 F L% 7~T, COR X
JSIENT O FIZE N TH CO—>*CHO—*CHOH—*CH,OH—CH;0H & HETT L, A& A & 7 — )b~ L3E o0
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Fig. 1: Molecular structure of (a) CoPc, (b) CoAzPc-4N, (c) CoAzPc-8N, and
(d) free energy diagrams of CoPc, CoAzPc-4N, and CoAzPc-8N for the COR reaction.
“*” means that a reaction intermediate adsorbs on the reaction site of molecules.
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