TOKUYAMA DY
p

[FREEH{HF2022]
[IKEFHFREHLTTA-I 4]
~BARDIY— KR EERK MO RATHRE T I INEERE~

P IVAURZIKERE(CH T HRRE

2022F7H13H
KR IV
BEEENLIIL-T
Hh RiT

- L"p@ s H He $-

-



FHOAE TOKUVAHA RS
i )\

1. MY DIKEREFHFE

2. 7V HVKEHFHBEDFREDEE
3. BEFRICONT

4. FEH

N o ‘Q-*EE$$E;'?-"'—’Z



hemiEsiry, wih o

1 NI DK ELFFFE TOKUYATHA

[ INBYL bl K4OvhIS5> bk VO K4OvrI5> bk V1
(2014£|E~) BEE (20154 ~) EASH : HEE (20204E~) #E : EE*

() ESHNT]
I:> HEE
(5tiE : 2023F~)

2016 2017 2018 2019 2020 2021 2022

B 5EE

‘ s " R4OyRrISYR V3
| (3t : 2023%F~)

(20175 ~) BEE (20195 ~) BEE (20215 ~) AF : BEE |

) - £ *c@E 4B He =

[ﬁx*ﬁmﬂmﬁﬂﬁwﬂ I H B LabE KLOYRTSYh V2 &

w



2.

P I hUKEEREDREDEHR

TORUVATNANS
N\

(

CIVEEHIR

TRIVF—IHEER

\ 4

R EE T IR KRR
*

<

(RIR A - ZAETR MER

e fm 1A M

RS

SMA - £&Fant

Bl
(RREANiAYS 1)
b

(i BEA S
#)

BRI
(FENIZEAADHEIE )

AT L AR =23

fsatm

ERHEEILIS O8I ER

BARANIEE: FRIEIEAMARIRFE
BNEBEOILK: (RHF)PEMARLIANEE

RARFUE CERRIE ) S B XD Bl MERE (R FLIE)
(RHA)ERFL(7 A R ) BRFE L

TIVBERTURIR
KD —44

IS (HABEL)

© BEOHEHL

(EEMmE L)

HAOESDERE < BOPEE(LERE
IKER - ENRFFELE
NIVFRIYIE%ET EBRIEERR

B s

ki (#HasE)

T AJA NI

BRFIESMA - RFanL-EIZAME
EIRAMEDEFE/ R . SMAEREFE
FCENZ LERF O BT IR
EERH ] - B LR 7T A L A S M P AR
M7 )L
MHREN P - M 2 £ 1%

NifEFHEHIR - RIR MARFE (Fer 1115 )
BEEEL

70 - I, SR

B BB - P AR A5l
2FRTI N
EERABREIA N
FEMEHREIA N

L " sH 4 &2 H

BRIt

ARIHAMERE R U
DRSS EEHED
AL

MR zab—
23D ERBIEREE
ST SRR

AN ZIL—

%=

EN

N



2. ZIVAHVKEFFFDZREDIEE

TORUVATNANS
N\

-

AR SRR I D18 AR

\ 4

TRIVF—IHEER

_———iEE
EEREEL

(RIR A - ZAETR MER

e fm 1A M

EEHEEMA - £&FmE

Bl
(AREAINIXS 1)
b

(i B SA
#)

BRI
(FENIZEARDHBIEK)

AT L AR =23

fsatm

ERHEEILIS O8I ER

BARANIEE: FRIEIEAMARIRFE
BINEEDILA: (FRHA)PEMIR{LIAIIRE

BT ECERRIL Yo T A Bt IERE (R FLAL)
(RER)ELL(7 A HAIR ) FRAREE

TIVBERTURIR © RSB
KOV —HHG(HABRE) (EEMEL)
HAOZEDERE < BOPHE(LRE
IKER - ENRFFELE
NIVFRIYIE%ET EBRIEERR

B s

ki (#HasE)

X273 AX NHI,

BRFIESMA - RFanL-EIZAME

BAAREOEFE/REE . SMASIEFETRE
B IR OPETITR
EEL I - B LR T A N A S M P R AR

M7 )L
MHREN 14 - 2= 1%

NifEFHEHIR - RIR MARFE (Fer 1115 )
BEEEL

70 - I, SR
B BB - P AR A5l
2FRTI N

Biias&1X b

[EARHESHETR b

L el 4 4 B ¢

BRIt

-MRHIERERE R U
DRSS EEHED
AL

- ARz —
N &

S FABERHE

SRSt STIB M
AN ZIL—

%=

w



2. ZIVAHVKEFFFDZREDIEE

TOKUVAHA RS

(

BESLORRLZE XRBER
- BB OBANEDHE/REE = mﬁ'ﬂ]")&li 2B ARG
ﬁﬂﬂ%ﬁ&ﬁk&%ﬂaﬁ}_ L5 =
WETC K DAMER D DEL =

BRHEDT O ERAMBIOEE
EERHIE - BRLET A ML ASMIEEBIE (FEEBRSIEITR)

[THRRR] N U RZEEMEIRDN. ESHRT DH
- CAPEX#Em  (BROX MEFMREEM (BRI X MRURERH)

- OPEXRm BT RILFSHEORHMET (WHEANSHtEL CHEItaE
BRIORXBIAZTFORE (BIBEEFHCHEZIR )

B O-RIyTERICE R GRR
(%1 70 U EARMEE DR - B )
®E | 2 BEE (. FEE % 0000 |

o0& [ 2os0e | BAORR

IrLF—HE R kWh/Mm3 £:3 40,158 /cm ZIRE) 4,310,158 /cm205) 45 a3 4.6

& 5.0 11.04/cm2BT) 5.0 (1,08 gm2i)

AET =pAS B Mk (3] 72 34.8 223 =

E (AW (12) (14.4} (7.8) (5.2) (5.5-15.4)
AFF2azt Ay (Nm3/h} 24,000 29,000 7,200 4,500 8,900
EiLE 5,/ 10008518 o] fodnied 012 0.10 013

Eﬂlﬁﬁmﬁ Afem? 0.15-1.0 0.15-10 u? aa a5
RT3 ULHERE EUF LT
D Lmﬂi#:mﬁmxw.w.#!‘?ﬁ AP xa*;ﬂiﬁlloﬂmo 2mouommza’r—mm-&m.ﬂ<lﬂiﬁlﬁ—h r LOREE )ﬁa?zﬁtﬁl

1. BRI .
DB AR )R AL - B A A1 - R O B QR BRI 0 A7+ RBRIEIS S B AR,

1 IKER - BARIEERER O — R w TOER (CAITTEX AN 2020F6H8H REFEREE ERIR/ILT—
9 tﬂ}ﬁ SEROKRBEROFEEMSOAEMHTEEEIE (F) 20214638228 BEEES éﬁl?)b:\:

=

BABDRE(IFZ L\

¥ (CKBAFIR A\ KD SN DL
BIRADMMHENRA > b,
ZTDRBIIFEIRICKDHBIEBALE,

BAEKROBIEIA MEIRICRIT RGP (F5R)

e BAKROEEIZFSERTILGICL, ERESEIIMENIADER. IR
BE. B0 LSEERTIHENSS.

[l : BIFAFREOMENT FROESOFEEEORRE (f2-3) ]

T azh [z pmmEoms
| B pEMmEL N OBE
- T
= ER §E :
=1 =
Taoy _-» g _I_;\_'g::ﬂl )’hr ) .. Hr r_ ra ?__ _'._:’

& ™ oH 4$ Eﬁ ‘?""_/

[e)}



3. WERICOWVT TOKUVAMA S
g

1 ) E ;ﬁmﬁigm Ref.: JAPAN SODA INDUSTRY Ashiagéﬁziog,oggia ptae;gnzozl?% )
N e INMR—SFERK (EEN)
- WER: EEEMFEROAMEMISHEICTHENDET - - - = . .
= EEFOEDNNER U Ucen Ucen Ucen

samE:  \MR—SHRBREICSI BELLEIC,
NAR—SIRORBI S SMBITRART > vV
I=R— I RENL TOEIRERES

BRI TR B -__»

(s b EEmE | EER SR BAREE RO ED A1z s K
1.4 PEAREE AT : B3R (Anode) : 0.86V B SR ETIRBE
W | (1.23vBLL) f248 (Cathode) : 0.86V ek
o SREBATIREE .
y AR EARGEREI O
z 09 — LB 248 (Anode)  :0.86V — 1.45V.A: 0.59V
. Ni | mam I2# (Cathode) : 0.86V — -0.05V. A : -0.91V
m 0.6 '
g AR L B OED IR
R I B3 (Anode) :1.45V—0.86V. A:-0.59V XFERBL
! = VA =P
0.0 | (0.00VELF) P4 (Anode) :1.45V — 0.60V. A :-0.85V X¥EHRdD
-0.1 | B2 (Cathode) :-0.05V — 0.86V. A : 0.91V
A

~N

- L@ s h He -



3. $ERICONT

TORUVATNANS

2) FEGRICLSIEEHIE (Nizfhl)

Ref.: J. Electrochem. Soc. 2013, 160(3) F235-F243
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Table III.
The proposed electrode processes corresponding to the numerical regions
fRl NiSBEREIRR
(1) H incorporated in the Ni metal oxidizes and dissolves into solution
) Metallic Ni oxidizes to NiOx and a-Ni(OH),
H incorporated in the Ni metal oxidizes and dissolves into solution
3) H incorporated in the electrode material oxidizes and dissolves
The NiO,/a-Ni(OH), layer is chemically modified and thickens
The NiO,/a-Ni(OH), layer thickens
(4) B-Ni(OH), forms electrochemically and/or by aging of a-Ni(OH),
H incorporated in the Ni metal oxidizes and dissolves into solution
a/B-Ni(OH), oxidize to B-NiOOH
(5) The underlying NiO, layer thickens
H,O/OH- adsorbs and oxidizes to adsorbed oxygen species
(6) H,O/OH- is oxidized to O, (OER)
) The Ni(III) oxyhydroxide layer reduces to B-Ni(OH),
Adsorbed oxygen species reduce and desorb
(8) B-Ni(OH),, NiO, and a-Ni(OH), reduce to Ni
H,O0 is reduced to H, (HER)
9) NiO, and a-Ni(OH), reduces to Ni
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Figure 3. CVs of freshly polished Ni electrodes held at —300 mV RHE
for 60s then scanned at 100 mV st in Ar-purged 0.1 M KOH to upper
potential limits of 1.6 Ve
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Ref.: Electrochimica Acta, 2014, 146, 30—-36

RuO(OH]); (+ metallic Ru)

Anodic
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Fig. 9. Simple illustration of the corrosion of RuO, coatings subjected to polarity inversion
after HER in alkaline medium. RuO, nanoparticles that are exposed to hydrogen evolution
develop a shell of RUO(OH), (and metallic Ru). Anodic polarization causes oxidation of
RUuO(OH), into RuO,? that dissolves into the electrolyte. The corrosion process comes to
an end when all RUO(OH), is oxidized and the remaining coating consists of RuO, with

smaller nanoparticle sizes.
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