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An objective of this invention is to develop an electrode material and the like that can be used in cathode
foil for electrolytic capacitor and the like, which has all the advantages of: good adhesion with solid
electrolyte and low contact resistance at interface, having a layer (geometric structure/surface modification)
for holding solid electrolyte and electrolytic solution, excellent deterioration resistance against solid
electrolyte, electrolytic solution and moisture, behaving like a low resistance conductor with no capacitive
component or a low capacitive component (not exhibiting synthetic capacity or having low synthetic
capacity), realiztation of thinness, low cost and being difficult to cause rolling misalignment. This invention
provides an electrode material including an oxide layer on a smooth base material, and further including an
inorganic conductive layer on the oxide layer, wherein the inorganic conductive layer has a first conductive
layer containing a metal and/or a metal compound, and a second conductive layer containing carbon. The
first conductive layer has an uneven portion on its surface side, and the second conductive layer is located

at the outermost layer of the inorganic conductive layer.
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(23]
An objective of this invention is to develop an electrode material and

the like that can be used in cathode foil for electrolytic capacitor and the

like, which has all the advantages of: good adhesion with solid electrolyte
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and low contact resistance at interface, having a layer (geometric
structure/surface modification) for holding solid electrolyte and
electrolytic solution, éxcellent deterioration resistance against solid
electrolyte, electrolytic solution and moisture, behaving like a low
resistance conductor with no capacitive component or a low capacitive
component (not exhibiting synthetic capacity or having low synthetic
capacity), realiztation of thinness, low cost and being difficult to cause
rolling misallignment. This invention provides an electrode material
including an oxide layer on a smooth base material, and further including
an inorganic conductive layer on the oxide layer, wherein the inorganic
conductive layer has a first conductive layer containing a metal and/or a
metal compound, and a second conductive layer containing carbon. The
first conductive layer has an uneven poftion on its surface side, and the
second conductive layer is located at the outermost layer of the inorganic

conductive layer.

(EEfERE] El
[(FRE o EES ]
1: 2R SE (BB )
2:5H
3:&ltE
4.5 1 HEE

B2H > &3 HEHEHE)



202420351

A

5:55 2 BB g

[RrEEE] & -

333519

£3H #HIEGEHED



202420351

¥

=il

(2R ]
[PEERaiE] BEAE - ERESHAREE NERESS
[3530 50 4%%])] ELECTRODE MATERIAL, CATHODE FOIL FOR
ELECTROLYSIS CONDENSER AND

ELECTROLYTIC CAPACITOR

[tz
[0001] ZAZEHHAREN EmA R LHBER A £ B R ERESRSS
e B 5 (hybrid capacitor) FEMEE RS L BRE R B EE K ERF

BAE -

[ FeRifeiin]

[0002] #NESERSNEHRFTE R ZIhEE KFEASIE

() HERERE L BEMEE - BRENZEEEIRAEER

(i) BEHURFERERE - BTG AIMEER - RIAEE) ;

(iii)) BAAZHERERE - LERGHK - EER - KOFHERZ
FHALRYIm %

(iv) "EEBAHR TS BEENSE  BEEREEEAVERIITILE

(v) TEIEREEL

(vi) BEAE - FF

9 () ~ (i) P TR AR FE M SRR BRTEE © S E SR AR
%5 F BV PG TR R F] B R Ry B R AV IO RE MR A o

333519 8| 1H » 3t 52 H(EERESE)



202420351

[0003] FBRAFLL - BIAIERESE LR T EErikE B ER BT ER
TEREOREZE > HEOZRERMKEREE SN EZERERE
S ERe 2 BB AR - W H) 2 ERRARRETRE > LEANEESE

MRS FAEBRIERERENS @ BERBENEHRE > MER K

Rt PR ERE S EMN - th4h » HPMERaEZIRIRERSE R ERE - Sk
LR/ INEME Eéﬂﬁ%@éﬂé\ﬁi%&kg%%%ﬁ‘ﬂ?f  BEEELCKEBAM
[ RAY EA R R K - 141 > #£ 100kHz F= 8 - ESR(Equivalent
Series Resistance : 2 S EH) K - H7E 120Hz F{KSEMH - ESR BZF
WEMAKE ESR AEREE =SB - HERERE Z#REEAMA

WEEREREZE S ARNEFEEFEEERNE - SR EERREIR

SABERE - BE > RITEERENACERT RS - BEEEER
ERMEMAL AL - MA BRI EREEE R ZEEE - 10 BT E2mEM 25
REEREENBREREA —ENRERE - R > HRNEEEERSS TR
R BRERE - LRSI RAERLRR S HRNEEE
BB HR S BT ERRZ MR EERE - BB EREZKDF |
HAEM Z IRV LE R E - 55— » RE RSB IEBULR A2
TEREHEGERERBBUR  dRNEEBRFETELZZRE > A
FHBEEY S ZHE -

[0004) FALECERZITE EIRF T EBERRBR R EM FIRER ZE
o HEEECHE R ZE R EEERGYRERR  ERTE

ML BB S SR B MBS BT RERED

333519

BfRANERERE  LB2RENERZZE FRERREEFERE

2 H > 3t 52 H(REREE)



202420351

333519

W%V AL - BLRE B R A F e B R
ERORE S IR BB BE R R SR BRI » T
SEEERAEEEZER - B4 RPN FES BN L ERE SN EE
TRE TR B ERES BN THRE ARG ST SRR S
B - |

[0005] LEEHSHLERESERESS  RAEABSTWE
58 P PR PR RESE o BRSO 1+ 3 b > (3l — RN EE iR %I T
FEIELUEE R 1.5 E 500 )2 REENRE FHRAFRAEEREY
ERREAL o AT > RILEREE P ER T5% M

- P B ARG OB AT TR 1 BRI SRS > R
G 2 B O Y B B DR A T B PO ST MDA 52 2 DA S A
HYVE ST R R I > BB B RS Y e A REE T -

NFRRE SBNEE LA RLENER HRELEREEY

R BEEE -

- R ImINEE RS HE R RS YNERRFEF N A 2 HE -

- SRR R R AR R EA - BT R A T B E(L - B E
BERE - BIERAZER L IFFEEBARE -

[0006] ELAF - REFEFISCE 4 hAGE—TEmE R ES 2 HEESE -
HBRUER > mieafENREA LR RHEB KEEAEY - BEY - BREIE
Y STV ED—ERBRZIE—E > LERNE—BLERBEER
HEEY ~ BEY ~ &Y~ ST EL—ERBRZEZE @ I
HE-EEERE_BEHEZILERE - R > BFXRE 4 st BHE

53 H » 3t 52 R(EHRYE)



202420351

333519

HREZERNNEMKEEMERER B KL ERERBRAEBREZES
BwHNRE > HRAEAERECESS  EREEESSSFERERSZ
R ER L - WAMENREANS  PAERENER -

(0007 FREFIXR 2 7 - GEcH—BEERFEEMILRE LR RE
W REER S AREE - WA REFSUK 5 1 Gts—EEAF
BEMITNEERE LFEERERESHEERSHBESE - AT - BRE
tFRESERYR B A M LER S » SURGEFE ESR S AR #—F
BEMZERE - 5 IR ERBENREAN B MLERT » ATl kR
R(PEREAR) R 155 » MEMHEF SN TR ID R b 2 HGE E R

X

WK - BHEEREEERECEERNEH T R Z B RR AR -

[0008] MAEFIDTER 9 i —EEEERS » HGEMN  KEXY
BERGENENNRE EZEERFE 20 24 500 UK AR ER
(E& B2tk - HERBCKEUHRT AR > EETIRFERER
ERERRFATEZAMEERE > TRIENERE - HMESISEEFSIR 6
% 810 F 24 fE B AAIEM - RTPME—EH BT ZBHIEERMRETE
BEHYZER] -
[ BTG SCRK]
[ RS0

[0009]
[EHSCR 1] BIFRABIS 2016/174806 57

[FEFI>RR 2] BIFR A BAEE 2016/174807 5%
[EFICRR 3] BIR A BHSE 2016/189779 5;

F4RH A S2H(EHHEED



202420351

[EFISCER 4] H A4 2014-022707 58057
[ER]SZBR 51 HAR%RBE 2012-174865 SEA
[FERISCR 6] HZA%RBE 2023-002273 5fA %R
[FEFISZRR 7] BIFEABAEE 2017/090241 57
[FEF]SCRR 81 HARNFFE 2019-179884 58 A ¥y
[EFSCRE 91 B AR5 2007-243203 SR A5
[EAISCRR 10] HAKRFBE 2015-073015 SR
[ERFISCRR 11] HARSEBE 2019-179884 570 #
[EA]CRR 12] =B EFSE 10896783 5REIHE

[EFSCRR 13] BEBRARISS 2021/107063 357

[EEFISCRR 14] BIFE ARS8 2012/115050 57

[FEFISCRR 151 HAKRBE 2004-281223 57 /0 Hy

[FEFSZRR 16] B A%BE 2012-195527 5N

[EF]CRER 17] HARS5EE 2011-192924 574 %

[EFISCRR 18] HARFBH 2021-145135 5 A H

[FEFICRR 19] =RIEFFFE AR 2009/0161299 555REHE
[EFITRR 201 BUONE R EE /A BHEE 3817020 5550 05F
[EFICRR 21] SSEHEFHEFE QB 2014/0036416 5EEEHE
[EFISCRR 22] =BIEFHEEABHZE 2021/0383981 %‘R%%
[FEFISCR 23] HARRBH 2005-294500 574

[EFISTR 24] BUFEABEZE 2010/029598 57

333519

[EFSCER 251 HARFRE 2006-190878 SE/4 37

£S5 H » # 52 HEWHRES)



202420351

-

[BEFISCHR 261 B AR 2022-057601 B8 /3 3
[ELFISCRR 27] H AR B 2022-057985 BE A

[#IRE]
[5% BH PR R Z BRRE ]
(00101 #&H LA - K%%Zﬁ%ﬁﬁ%?fﬁ—ﬁiﬂﬁﬁﬁﬁﬁéﬁ%
BFHRARBEEZEBEBMR - RERFHERZEBM R RGN EREE
B RBEEREEESHBEEGREAETIIMEN RS —HEE
(1) HEREAEE 2 HEEE - AREVEBREHAEER
(2) EERMARFERERE - EERZBGRMATERE - REEER)
) HERNEEERE - L2 ER EFK - KoZINHEEEE:
(4 FEREEFRTERZEEENTE  HEFEREEENERAVINEE
(5) AT EREEL
(6) fERA
(7) & 5 EEFE B Rk -

[FH DL R BRI 2 5T T Bk

(00111 %7 fBA LalisReE - AR GIR—EEEAE - RIREE
EM ERFERYE - BRE/LE LERSERESE B EEEA
B 2B R/EEBLEUZE 1 BEEURERARIE2EERE 3
1 BBRENEREAEAMES  E2REBMNBBETENRING -
FELLRTER " PEEM - flF 2 —GARETHZSEHEE/LEE 2 EH
WEEAMREA AT TR - VEEMIFERE © fINELENTEEEE

333519 %6 H » 3£ 52 HEHRAS)



202420351

333519

BiEd » PRE EFEER HELSUNE £ 2 A T RVELERSEE RS
MR Z SN RE SR R (B R E 2 AN SE 2 HE08) » IS s T &
1E¥fE 5 - T ENB RS EEERRETHINEERFP RZE/WE -
IR BFE R ERRESRENABME R StV E - |/’ TR
EMZEMEENEH YR - SIAF#EES | EERT EHEE
MR EFSENIE 2 GEERIEINE T3 (AIP : Arc lon Plating)ik
FERWNBEE) - MEFEEMESE | EEGEFEE - 5% NE2E
BRI ANE 1 ERNLMLES L2 B BAERZ LS8R
FB2EBEEANGTHREBRETI(SRENRTEREEZE 1 F) - &
R btk Z RN E TR T8 - IR Rt oy R BUE E D R
iz ", (FRNE 2EERE - HRNEEREER) -

[0012] PiEEM RS | EEETHE R FRNDEFREK -

[0013] B2 HEET /HEE LRRABRZE -

[0014) 554h > batscsks - Frsl " 5 LIRS ) B2 " Bk
R o WA REERKES 2 BB ZYET &R etk SMIE T -
RIETJE A Z R S EHVIER] ~ BNFEERE A Z SUSEIT ERVRH - 24
BRI B PSR LA BB R AT L BREN BT RES - HEN
B G A REE LN ERMH NIRRT SHF I BENHRENR
1255 2 BEE P S H/MRAINIRD) - LLRRER T EE EH~FTEE )

"H~FriER, - TEELESR~, - TESFE~) SEIEE -

[0015) MKEEETEF AABENEFERSBR/IEBILETZ

QERE > QERTIVERNE/DEESE | EEEZHE - f£ILFE " 8E

B TH » #52 HEHHRAD)



202420351

333519

WETE, - BiEGER/ESBEAE B TS | AL F SR
TR -
(0016 MEMEEET > & | BEERS 2 UEEHEREEE

N BB RHNFIRERERLE £ | EEETREFIK 38 ZF

ZEALY - 8169 - EEMLY - (LY - REMCMTHNEL—EZE - |
FREES | BEEMELRRER IS A R B R 2
TR - tERE B R B SR EM 2 BE M ZERRE » FrEAREMH PER(T) »
SBANBE 2 SB(REETEREEN Y BEERE 1 W BN
o TORAEEEEREBERSE) -

[0017) &t iiml heaFumza/LyE -

[0018] FEEMT AhEaRmEEE S 2 &M - AIEMAELREM ZHM
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EO NGRS Y EREEEEAESE - LA LA S
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MBS ARERE - HGEE AR BB - R—5
o R A EREEE -

[0032) -3 B0 T 258 T s B A BRI P9 2 P T b A e
Wy EREAS - Rl (MR ERAEAS -

(555 2 R

[0033] BEAZH  GER—ETEAEEREESAREESY
BEAE - RELEEEREEHN Y BESNERESE  RERES
55 1 i F 4 G O P A SR BT 2 b (1) (7) R B b —
HEL - BRAE - F0E TIFHREE -

AR IR - TR TS  EA S LEEE  H
R A R M R 10 B L T B R T 7 2 SRR
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- FEHRTERBAZ&MAEMLERS - MEALEREREFE
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FEHRTERBRZAMEM LR BOMRRZFREEREI(E
BEEGEOW S - HIMAHE R B EE =N TR BT ZE D EE 21T
W P S 2 B A 2 fe BUR BE GRS ((7))

- EHERREEENRINERESFRZE - JRRARERALA
HEBEANS ZREEGELESLER LR BRSNS B LAY
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Z E T
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3 REURAZHAN —ERER L AT BmiHk Z e BErE&E
Z HH E (BB 2) -

4 BERAZHN—BREE Y (EA T EEbhkl Z 2 imh e 45
Z B HE(ZRH3) -

5 BB AZEN—EHAE T - EHEE | AEZEREMD
BHEESEZ Eak 2 RaENEEE e HEE -

6 RBRNAFHEN—EHmEIE S FHEE 2 FEZEREMD
BREESRE 2 EEMk 2 BEENRERE s SEE -

7 RERNAEHRN—EHEES  FHEE 3 AEZEREMN
BAREE RSB Z i iEr B 2 HimE -

8 REIRINAFHAN —EREES - EHEE 4 FEZEREMH
BHAEE&E B R ZEErEEE B E -

9 RENASEN—ERINE BELERERESS  BHEIDE
ABEBNERE HEE -

10 RAZEAN —ERAGEZ FRT AR ik iE (1% il B 5l
2)> TEM(Transmission Electron Microscopy : ZEiE#I B F ML) B R
(HIEEZS) -

11 FAZHNEMERBBRZERETEE R ZRERE(R L E
#l 4y TEM B R (HEZH) -

12 R BifE 10 MHE Z k2 % 5E(F # #1 2)z STEM(Scanning
Transmission Electron Microscopy * fR#AIZEE FEMEE) R A (BlHE
1) -
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1 13 80 11 A2 B (Rl 4)2 STEM FH (M) -

Bl 14 %508 10 4E 2 Kefss (B HGEH) 2)> TEM K GERBE& -
HE ) -

Bl 15 2820 11 AR 2 R B58 (S HM 4)2 TEM FH GERE & -
HE ) -

Bl 16 2 ¥E5m B8 10 46 2 B i S (B WG 1 2) 2 3% i ToF-SIMS (Time-
of-Flight Secondary Ion Mass Spectrometry : fefTHF B — X B B L4y
W) BTS2 53 47 6 A Bl (BT B SR SRR U 554 -

E 17 REREE 11 40 F 2RSS (EHEH 4)2 EE ToF-SIMS Fil
B2 S RN ER ER LR RS REHES ) -

Bl 18 2 EmEE 10 - [ 11 A8 2 RAsE (B 2 - 4) 2 B B
B BB R PR 2 L B AT B R (2 B ) -

19 BFERIUE 10 ~ B 11 45 2 BB (BER Bl 2 - )2 H B S
B B T PB4 L B B YR OB (C-C SR H0) «

20 BERSHE R BEBOERS 1 F 11 RS BABNL
Wl 1% 3 4T BSR BB R % -

21 BERAFEERERESBOERA | F 11 R ESERE
ML EER | % 3 4T BSR Hmie s SR -

22 RETEE 10 HEZREEE G 2)2#H TEM-EDS
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23 BEUNHELE 11 HEZRESE (EHE] 4) 235 TEM-EDS Bl
BZILERRFE T -

24 RREURELE 10 HEZRESE(ERE] 2)2#H STEM-EELS
(Scanning Transmission Electron Microscopy-Electron Energy Loss
Spectroscopy : fRifi A ZF A B T BMEA- B TR EBFLRE ST H Pl

ZILR A A0 (B E 25 B REEEM) -
25 RREURERIE 10 MHE ZPESE(H ] 2) 238 B STEM-EELS Ffr

At Z TR B EIE 77 16 (B8] 24 BALREAMH) -

26 RyFnBiE 11 MEZ RS (EEE 4)Z#H STEM-EELS B
A Z TEWEIE A (BE 27 EURREEEH) -

27 ReRERERE 11 MHE S (BB 4)ZFEH STEM-EELS B
HlTe Z TR BB E 7045 (18] 26 AL A) -

28 ReBER T U E B 1~ 2~ 4 B 5 VIR IESE DU ELERfl 1 B9 Rt
BETETEEABRIERZIE -

29 RN RIRSRIE 10 ~ B 11 HFZBm5E (T 2 - 4) ~ UK
LERB | MYfstE BT A ANERZER  URALAMRELZ REEHH
RERY PR (RSB MER T BT R IO 23R »

30 ) R EAE 10 MH[E 2l iS5 (E B 2) 2 SEM(Scanning Electron
Microscopy : {HH BB T MR R RA (RERE) : b) HEE 11 HE 2B
BSE(E A 4)Z SEM IR (RERE) : o) BEHG 5 ZRMEL SEM 1Y
R (EREEZE) » )RERHP] 6 ZEEZ SEM BA (RE#E) -
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