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EBOAHEICNT 22V TILDSEEDEEZ 100wt &Lk (7
SOV TZU=y 4. 87 g&aERLK) JELSE. ERDxFRARE
FeO /CulOO&REKICLT., kFMEFe O Ni100Z2&ELL
[IRFEfREF e 75 /Mn 2 5 0&EE]

EEBRODAHEILNTI2HDEEEDEEGEZT5WtRRUVTVHVYDESR
EDNEEA25wt%ELE (7490 7=V8%3. 82gRU74OVT
—URVAVI. 29 gxFERALE) TEMME. ERDORFEMEF e 75
/Cu22b EABRICLT, KFEMEFe 75 Mn25%285EL7%,
[IRFEfREF e 25 /Mn 7 5 D&EE]

EERODAHEICRNTI2HDEEEDEEEZ25Wt RRUVTVHAVYDESR
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

ENEEATS5wt%ELL (740 T7=Vik1. 27 gRG740OV7
—ovvHAV3., 87 gxFEALL) TELAE., LkDRFRIMEF e 75
/Cu22b EABRICLT, KFEMEFe 25 ' Mn75%285EL7%,
[RRfMEEF e O Mn 1 0 0D&E]
EBOAHEICNT IV HVDSEEDEEZ 100wt &L (7
SOV 7RV HVE., 16 gaERLEL) JEME. ERDRFRARE
FeO/CulOO&REKICLT, kKFMEFe O  Mn100%z&ELL
[R&EMEF e 100,/Cu0 (H) D]
FRDOEDICLTEOhEREMEFe 100,/ CuOICBNIEAREL
o ThHbE, RKEMEFe 100, /CulAEFRMEMNA—VIFN, BRFH
STFT. REERESOC/SICTm#LE, LT, kFKiMEFe 100/
CuO%Z700CTTIHERFTAIZIEICLIYENLERZIT>R, TOLT,
BAMBABEINRKEMEFe 100,/Cul%, kFMEFe 100 ,/C
uO (H) &LTH%,
[R&EfEFe 75, /Cu25 (H) O]
FRDEHIICLTEOhREMEFe 75 /Cu25ICB0LEARLE
T EMSE, ERORRMEFe100,/Cu0 (H) EEBICLT. k&R
fiMitF e 75, /Cu25 (H) a8 L1,
[REMBEFe 50,/ Cub0 (H) pfuE]
ERDEIICLTHEONIREMEF e 50,/ CubOICBRUIEBEREL
T EMSE, ERORRMEFe100,/Cu0 (H) EEBICLT. k&R
fiiEF e 50,/ Cu50 (H) #8%&E L7,
[R&EMEFe 35 /Cub5 (H) piuE]
oL SICLTESNEREMEF e 35/ Cub5ICBNBARKLE
T EMSE, ERORRMEFe100,/Cu0 (H) EEBICLT. k&R
fiifF e 35, /Cu65 (H) #8%& L7,
[R&EMIEFe25,/Cu75 (H) O8E]
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FRDEHICLTEOhREMEFe 25 /Cu75ICBNLEARLE
TELAE, EROREMEFe100/Cu0 (H) EABICLT. KE
fifitF e 25, /Cu75 (H) 8L,

[0120] [R&EfM#EFe 15,/ Cu85 (H) mius]

FRDEHICLTEOhREMEFe 15 /Cu85ICBNEARLE
TELAE, EROREMEFe100/Cu0 (H) EABICLT. KE
fMi*Fe 15,/ Cu85 (H) #8&E L%,

[0121] [jR¥*&AREF e 0,/ Cu100 (H) D&E]

EdpESICLTESNEREMEFe 0,/ Cul 00 ICHNBARELK
TELAE, EROREMEFe100/Cu0 (H) EABICLT. KE
fifiEF e 0,/ Cul100 (H) 8L,

[0122] [jR&fMEFe25,/Cu75 (C900) (H) DHEE]

EdRDEIICLTEONREMEFe 25  /Cu75 (C900) IC#
WBERELEZ ELUMNE. EdDORFRMEFe 100,/ Cul (H) &R
LT, k&flEFe25,/Cu75 (C900) (H) #&5EL%k,

[0123] [R&EMEFe25, /Cu75 (C1000) (H) mHyE]

FdnLdICLTEOhREMEFe 25 /Cu75 (C1000) I
BUBERLAIEUNE, ERORRMEFe 100,/ Cul (H) &FE
BRICLT, REMEFe25,/Cu75 (C1000) (H) #8ELE,

[0124] [REMBEFe 25 /Cu75 (10) (H) DHE]

FRDEHICLTEOhREMEFe 25, /Cu75 (10) (CBUNIE
L7 A ERDORRMEFe 100,/ Cu0 (H) &EKICL
T, RF=EMEFe 25 /Cu75 (10) (H) #8ELL,

[0125] [R&EMEFe 25 /Cu75 (15) (H) DHE]

FRDEHICLTEOhREMEFe 25, /Cu75 (15) (CRNIE
L7 A ERDORRMEFe 100,/ Cu0 (H) &EKICL
T, RF=EMEFe 25 /Cu75 (15) (H) #8ELL,

[0126] [R&EMEFe 100, /Cu0 (1. 25) (H) D&EyE]
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[0127]

[0128]

[0129]

[0130]

[0131]

9., EBOEEEEZ 1. 25wt e L. BOHZEBOREEIIRT
LHDEEEDEEE100wtRELE (74027 VEk1. 27 9%
FRALE) TN, EdDRFRMEFe 100,/ Cu O &@A#ICLT,
REMIEFe 100,/Cu0 (1. 25) #8ELL,

RIC, 2HILTEBONREMEFe 100,/Cul (1. 25) ([L&8W0
BaEgELEZ &M, EBDORFMEFe 100, /Cu0 (H) &EERIC
LT, REMBEFe100,/Cul (1. 25) (H) #8E L%,
[R&EfIEFe23,/Cu69,/Co8 (H) miyi]

ERDESICLTEBONREMEFe 23,/ Cub9,/Co 8(CEWNIE
L7 EAE. ERDORRMEFe 100,/ Cu0 (H) &EEKICL
T. R&EMIEFe23,/ Cub69,/Co08 (H) #8EL~,
[REMEFe 100,/Cu0 (H) (N) m#us]

FRDEHIICLTEONREMEFe 100,/Cul (H) ICTBER—
TUEBER L, TAbL, kKFEMEFe100/Cul (H) 2, PV E
ZTHREEBREDREHR (PYEZT7HR :EBR=7 : 3 (k&) )
., 600CT2REGRTIDII&ICLY., HEKRFKRMEFe 100, /Cu
O (H) KBREFAR—TLE, IH5LT. BRF—TUEIEINZK
RiMEF e 100, /Cu0 (H) %, k&FMHEFe 100,/ Cu0 (H) (
N) &LTHE%,

[k Fe 75, /Cu25 (H) (N) mfis]

ERDESICLTEBONREMEFe 75 /Cu25 (H) ICEBHRK—
THEBERLEI EUMAE, ERORRMEFe 100 /Cu0 (H) (N
) EEBRICLT, REMBEFe 75, /Cu25 (H) (N) #8L7%k,
[R&EMEC 0100,/ Cul (H) D]

9. EEOAH=EICHTAINILNOEE=ENEEA 100wt %EL
e (740Y7=vaAnN)Lh4. 85 gaERLL) T&MMME, EdDiR
ZMEFe 100,/ CuOEEKHICLT, kEMECo0100,/Cul%H

= L7,
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

RIC, 2HILTEBOLNREMECo 100,/ CulilBLEBERLAES
ELAE, ERDKRFRMIEF e 100, /Cu0 (H) &EABKICL T, m*=M
®Co100,/Cul (H) #8E L7,
[R&EMECo075,/Cu25 (H) O]
EBOAEEICNTSZINIVENDEEEDEIEZ 75wt BRUADESR
ENEEE25wt%ELE (74O 7ZvaANILN3. 64 gRUVTH
OY7=ViA1. 13 g&fERALAE) JEUMNE, ERDRFMEFe 10
0/Cu0 (H) EEKRICLT, RFEMECo75,/Cu25 (H) ZRiE
L7z,
[R&EMIEC 025,/ Cu75 (H) OHE]
EBOAEEICNTSZINIVNDEEEDNEEZ25wt BRUHADESR
EDEEETSwt%ELE (74O 7ZvanN)Lhl,. 21 gRUVTH
AY7ZVEA3. 40 gA&ERALEL) JEMME, EROREMBEF e 10
0/Cu0 (H) EEKRICLT, RFEMECo025,/Cu75 (H) ZRiE
L7z,
[R&EMEFe 25 /Ni 75 (H) O8]
FRDEHICLTEOhREMEFe 25 /Ni 75(ICB0LEARELE
TELDAE, EROREMEFe100/Cu0 (H) EABICLT. K&
fli¥Fe 25, /Ni 75 (H) #8307k,
[REMBEFe O /Ni 100 (H) nfhE]
ERDEIICLTEONREMEFe O/ Ni 100 ICRNIEBEKEL
TELDAE, EROREMEFe100/Cu0 (H) EABICLT. K&
fiEF e O,/Ni 100 (H) #85&E L7,
[R&EMEFe 25, /Mn75 (H) O8E]
FRDEHIICLTEOhREMEFe 25 /Mn 75 (ICB0LEARELE
TELDAE, EROREMEFe100/Cu0 (H) EABICLT. K&
flifF e 25,/ Mn75 (H) #8307k,
[REMEFe O, Mn 100 (H) O&E]
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[0139]

[0140]

[0141]

[0142]

[0143]

FROELHIICLTEONEREMEFe O,/ Mn 100 ICENIEAEL -
ZELANIT, ERDRFEMIEFe 100,/Cu0 (H) EABRICLT, kE
filiEF e O/ Mn 100 (H) #8%L7%~,

[ZEiBEE FERMeReR %t ]
EdDLSICLTHEShRFMEZSELEHE (TEM) ICTHREL
7o

(& &R LB D FTM ]

MARROKRFRMEOHABE, HZZAHABBROME (2cmX2cmXEX
0. 2mm) ICANDEEHBICRATA RASATHIZ, HEEANEETOXR
AEEEMEDN—HT 5L D ICHEMBBICH—ICTRIELE, RWT, ZDFE
BINZHAHOBESBERAWVWEL D IC, A7 REHRE LA XROTHME
ICEE L%,

ZLT, XiROHEE (Rigaku RINT2000/PC, %A%
MU HIR) ARVTXREFTAE (XRD) %1To7, XIRERADEINM
BEERVERIE. ThZN50kVRU300mAE LKL, YV )V I™
fRiE0. 1° . EBEFEEIF1" /92, AEAESHHE (260) F5~90° &
L7ze ABIX#RELTIEC UK aZEBWE,

XIREITHETELZ5" H540° OEIFTF—FICDOWVWT, EffRaEH
ERCNY I TSy REIEEIT> -, OIFREREMEICSWVTIE, KkKFRD
RRINGEHE L z4, 219&L. HBEAt%Z0. 2mme L, HHR) v
MEB%Z2,/3° &L, =4 A—49—¥FER%Z285mm& L, vy
59 REEIF15° [HERV3IS [EEEREL. RTZ 4 V#ERBE
TiT27

T, EdoesY, XBOFRICHEWTIE, REMENSS TILIREE
ZETDHBEICIE ORA (260) #26° OfNEICKR (002) @HOE
HE—IDRNB, TOE—2ICIE, PTIVREED (002) EICHRET
DYTIVRBEE—V &, TEL 77 ABEICHRT ZT7EIL T 7 AEEE
—VED2EENMREL>TWS,
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

ZFIT. XEOHT—HIDOE—IpBEICE>T, 2TD26° fHEODE—S
Y TIIVRBEE -V ETENT 7 ABEE -V EICHBE L, E—0 DS
Bild, ERYE =02 A7 RBOEKREFOERELEICLYUELT
52&ICEYTo, A— LYY RARFRUKRDOFEFHILAFOMEZ
ToEIRRFICH LT, EXR2ERZ2 ATV AEFROE—VRERE, E—7%
BIE. E—JRBENASA—FELTRBELTDEICEY., 74y T4V
TaEITo T

ZLT, oBRIOE—70EE (F4bL, YIREEE— 7 OmEEE
TELI 7 ABEE—IVOEABREDEE) IKHT2Y TILRBEE—7DE
BOEEG (%) 2EHEL., UZBEE, P REEDHKE (&) 0
EErRIEECTHIERILES L THML L, BRIEER. RFRMENL Y
RELEVINVRBEZETHIEERETAS,

nH, TORRIER., HE2007—-20766 28R RICEHINT
W3, YIIRBEDORKRRFO (00 2) ERIICHIET 2 XIEEIHIRE
ICHIT DRI EEEBIIENDEEE DESEHIIH T 2 BERRBN D AR
DEIEICHEET 2,

[N,/ C L D]

XINEFLHEE (AX1S NOVA, KRATOSHHE) #AV:
XPSHEKICEY, REMBEOXREICH T DRERFRUBRRFORBRAEN
DEDKEFRARY MUVERIE L, XERBICIEA I Kaf® (1 0mA, 1
5kV, Pass energy 40eV) =AW,

BONTEARIMLIE CTsARIMLOE—D%284. b5eVeEL
THAIFILF—DFEEET o>/, EARI MLOE—/EBEBRHERER
HEDS, RAMBEORAICHS T I2EBRBETRVRRRTOTHREE (%)
TRDle, TLT, RRRFICHTIBERFETFDRFEE TN CLbl &L
TEHMA L 7=,

(B 3R52 Jo At B E 14 0D ST

FY. MEIS ) —EFRLE, ThaDE, BRROKRMEEZEmg=E
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[0150]

[0151]

[0152]

[0153]

[0154]

YERY., ShIC50uLDRA V5 —AR (F7144> (BEER . T2
RUkREH) . 150uLdK, 150uLdITd /=, ARF215T
2% (91 58) OHSAE—X (ER1mm) ZESL. 1 OEEER
MIBG 2 EICELY, MESE—ICOBMINMERS ) — 5B L,

RNT, 4 uLOMEZSY —%2EXRY MIEYRWERY, B V75
1 AV EBEE (RRDE—-1, SC—5, R4t HEFAIHR) OF4
RUEB (BEER6mm) ICBHL, LRILDII&ICLY., FREEE ER
Lice W7 EBELTIE. HEBBZAW, NEHBE LTIREEIR (
Ag/AgCl) EBBzRAW:, ERERKRELTF. 0. 5MRERKER
ICHBREERTBEBLAEEDOEZAW,

ZLT, ESLET7FS14H— (CHI1 700D, #XEEAL SHE)
ERAVWTCYZT7RA—=TRILIVAN)—%fToTc, V=T XA —=TKRILS
AR —=IZBWT, B, RIB(CIRERZ AV THE L /2 B2 ZEEK
REMB (NHE) EEBICHETDIEICLYERLE,

£9, 25CTHREZ200BNT) V7952 EICLYERERTREE
REMIELE AEZRABLE, RWT, IHEM%Z 6 0 OMRFLLRE
IS, EBZOEEE 1500 r pmTEHEGEIE, 25CICT, TBEIERE1Tm
V,/#T0. 8V (vs. Ag/AgCl) »5—0. 2V (vs. Ag/
AgCl) FTEMZRESIL. FREBICHENIEREZANELL, T4b
5, EHAKKREE (NHE) H#EFICHRETZE, 1. OV (vs. NHE
) 50V (vs. NHE) FTEMAEIFBILL,

DEXDEMZEBMOBME LTRHZELE, LT, 85N OB
Mo, —TOuA/ cm2DETERDSTINLZER%., BRETHABREM (V

vs., NHE) &LT&E&L~E, /. 0. 7V (vs. NHE) 0&BRE
ZEIMULZE ZOEREBE (mAcm?) HEEHE L7,

B1RUE2ICIFE, £l LegRFRMEICDOWT, ZORERGF L., b
Ih7eftEs, ZRISTETRY, $AabE, M1 RCR2IICIE, kFERARE
DOFEFE ( REME] ) . EEOAHEIN T 2EELBEOEE=DEE (w
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[0155]

[0156]

[0157]

[0158]

t%) (T2BOEE (wt%) | #) . RRICHT 2&8eBOEEE (w
t%) (IEBDOEFE (wt%) | D [Fel, [Col., ICul &
U ThoE£E) ) . UEZEHIIHTI2EBOSHE (wt %) ([&8B0E
BE (wt%) | #D 185 ) . BRETHAREMN (V vs. NHE)
. BRBE (mA/ecm2) | HERIEE (%) RN /ClL (=) 2719, &
B, M1 HEREE (%) | #RO INCH (=) | #ICHFD -]
. INSDRENMMTOIhAD >/ &%ERT,

B3~E5ICid. kRMEORFBEL FBUETHEME CHER LHER
D—hlERT, THHE, B3 (A) ~K3 (D) ITiF. kFMEFe 10
O0/Cu0O (H) (B3 (A) ~®3 (C) :40k, B3 (D) :600
k) . B4 (A) ~E4 (D) (TiF, kFMEFe 0,/ Cu100 (H) (
B4 (A) ~K4 (C) : 40k, 4 (D) : 150k) . B5 (A) ~
M5 (D) (i, REMEFe25 /Cu75 (H) (5 (A) ~E5 (
C) :40k, @5 (D) : 150k) OERAEEFHEMETEEL TN TN
Y

AEBOAICH T ZHRV/ TN S EHEDEAEDE (FIC. #%E
A DFEHhYE) ICL2BEOMNRIZ. B1~K5 (HI, B1RUK2
) IR RRIVIEBEINDD, TORKHL—FBICDOWT, UTFICERRAT
%,

K3 (A) ~K3 (D) IZxg&LDIC, EBELTHDOAEZFARALTESL
NixkFMEF e 100, /Cu0 (H) ORFEBEICHEWTIE. FELEY
TIVRBEN R I N, R2ICRIaWaRibE (44, 08%) & Z
D& I RRFBEEZTHTD2EDTH o7, —H. N/ CLIZLLEM/NI H
27 (0. 84) , 2L T, BRETHBEMITLEBMAZT N>/ (0. 7
64 (V vs. NHE) ) & +8RQLNLTEAN>7%, T ERE
Et/hIHho7= (—0. 045mA cm?2) ,

B4 (A) ~K4 (D) IERTEIIC. EBE L THOAEFERALTES
N7ckFHEMEFe0,/Cu100 (H) ORFEBEICEVTIE., ¥ LRE
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[0159]

[0160]

[0161]

[0162]

[0163]

BN INED o7, B2ICTRIERIEE (0. 00%) & ZDLH7R
RABEEZXFHITDEDTHo>7, —H. N CLIFEEICREN >/ (4
. 90), 2L T, BRETHABEMIZ/NIL (0. 692 (V vs. N
HE) . EnBEH/NIHho7 (0. 003mA cm?2) ,

Insicyl,. B5 (A) ~R®5 (D) IZRTEIIC, &BE LTHRT
AAEFERLTEONEREMEFe 25 /Cu75 (H) ORREEICSL
T, BdOREMBEFe 100,/ Cu0 (H) ICHERTHHRVWEEST, &
YN A DY TIVRBEITERINT W, B2ICRT., HERBY/NS
WiERILE (9. 82%) &, ZODLIRRFEELEZRIDEDTH o/
o —H. N/CLIFtEBBHKREN -7z (4. 16) , LT, BEFRZ=ICHLA
BEMIFTEEICKELC (0. 834 (V vs. NHE) , ERBEHKEH
57 (=0. 281 mA cm?2) ,

CDOEIIC, BHRVHAEFERALTEONRFMEFe 25,/ Cu75 (
H) IEBVWTIE, ¥ TIVRBEDOBREDFENM G I N, BDOERHBHIHEKT
DERBETOSE=ENVEMNICHTIN, KELBRETHBEMRCER
BEMERI NI,

T, COREMBEFe25 /Cu75 (H) ICEVWTIE, ¥ TILikiEE
DEXREIME I N, REBEDOREDRMBOHERSIEIINAZZEE, BV
BRETMEEEICTES LcbDEEI O,

BB, COREMEFe25,/Cu75 (H) ICHIFDY T ILREEDT
EOMH, ZRETFOSEEDOH K. RUSVEBERETTMEIEMEIE. BITK
DEAEMEBRINALILICLDIMRTIFAL, SRICHMATHEFERALAELZ
EILLVYDTELNEBFERENLRMRETH -7,

TabL, B2ICRTELDIC. BRUCHEZFERA L TEONLRBIMEF e
25,/Cu75 (H) & ZZRFMEFe 25 /Cu75 (H) EEE (
1. 256wt %) OHOHEFEALTELNLRFAMEFe100,/Cul
(1. 25) (H) & zHh&T D&, B&IE. AIEICHEART, HREEE
AKX (36. 84%) . NCLIE/NMELC (1. 24) | BBRZETHKE
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

fld/hx< (0. 773 (V vs. NHE)) . BRBELNIN o7/ (
—0. 097mA “cm2) ,

T, EBRMZWEDHZFERLABETH->TH, SHOFERAE=ZEBEINX
BRI EICEY. YIMREBEOREZFINH I, BRETFOSEEITMHE
Ih, BRETMERERALL,

Tabb, B2ICRTLDIC. HBHZWE (3. 75wt %) Oked
=0 (1. 25wt%) cE2FRALTEONKFMEFe 75,/ Cu?2
5 (H) &, AE (3. 75wt%) Offe. LUZKODEDHRE (11. 2
Swth) teFALTELONRKRMEFe25 Cu75 (15) (H
) &, EHETZE, BEIG AIFICHERT, BREEOET. N/ CLo
B, RUOBRETAEEEOAENE SN,

T, BREWMEEZHAEDLETHEONIGVERECAEEEE. BICR
RERTFEAMICEATZ20HTIEERINAN o/, TRDE, KFEMEF
e100,/7Cul (H) (N) & mFMEFe100  Cul (H) ICE
BR—TUEEE L EBRRFEANCEALTEONLZEDTH M, H
SRFAMEF e 100 /Cu0 (H) ICHAT, ZDON,/CLuIEBEZICHEM
L2t DD, ZDBRRETHBEMDIEMIEZ. HEYVKRKEITREDTIERM-
7=

IR L. SRUEEZFERALTELSN. N/ ClthkFMEFe 100
/Cu0 (H) (N) tARETHDIxFME HIXIlE, Fe35/Cub
5 (H), Fe25,/Cu75 (C900) (H), Fe25, /Cu75 (
C1000) (H)) & 0. 810V (vs. NHE) UEtDOEWERS
TCHBEMZT L 7,

e, BRUOBEICMAT, HOEBEZFRALTELhKFMEFe 23
/Cu63,/Co8 (H) ILBVWTH, thetlE DHEAELEICL DR
Bmonr,

T, K2FRALARWVWHETH>TH, ANV N EHEZEAEGDLETE
ShiRFEME (Co75,/Cu25, Co25,/Cu75) IKBWVWTIL
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AN bDOHEFALTELOSNZKREMEC o 100/ CulIlRT, #
RIELEDET. N/ CLLDIEMN,. RUBMRETHBEMRCEREEDIEN
EVWIRNMEON, R L. BRRUEDHEAEDLEICL Z2MRDIED A
AN N RCEOHAEHLEICL 2MRICLERTEZETH > 7,

[0170] &F7/z, SXEMEDHBICELZ ERD L D BMRIE. LOBREETIEHES
nd. SHICKEDBEDTH >, T4abE, M2ICRTLDIC, tAzERAYE
T, HEZ YL EERAEDYE, NEMET VAV EEBAEDETED
hi-ikEME (Fe25,/Ni 75, Fe25,/Mn) OBKRETHKELI
&, AE0HOH%=FALTHEONLRFRMEFe 100, /Cul (1. 2
5) ICHARTHI> TET L%,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

[E53KIRT7]

F5RIR8]

[E5KIR9]

5 3K D 3
ZXREFEACERNE SR 2BCRMERFLLTEONDK

RIETH > T,

RSB E LT, #%RU/ XiEI/NL hE, HE, 250

T & ERHE T B iRFRME,
HOSEERV/XEANILFOEEELHEODSEEE OEFHCH
THMODSEEBNEEN 1 0~95HE%THD

T EERHME T BERIE T ICEH I N RFRAME,

AIEtEEB & LT, PR EHHRVIAZSD
ZEERBBET BERIE 1 XE 2 ICRBE I Nz kR,
XIFOITEICLYBONERIEEN4 1. ORLUTTHY,
XIEHEFOKXICLIVELONDIERREF IRKRREFLENO0. 7LE
ThHY.
FeRBITCBREMMNO. 774V (vs. NHE) UETHB

T & ERHE T B iRFRME,

BERE1DBEAOVWTNINMCREEH INRFMEEZ SO
EEREET DER,

ERIBLICREINCEBEZEAL

TEEREHET 2EM,
ERRTEEOERYMESB L2 EURN % k%R L TxRitE%
SET B HETH> T,

AIEEEEIE. SR/ XiEanN)LhE, HE. 2230
EERHME T D RFMEORIERE,

RIRERICB T2 H%OSEERY/ XEANLNOEEELHDS
BELDEEICHT 2HDESEEDEEN 1 0~95E=E%THD
TEERHET BEKRIFT ICERHI N R RMEORLES X,
HIEEREIE. PR EHHRVAEZSO
EEBMETBEKRET S ICREI N REFMBEOEE L
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INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
B01J23/745(2006.01)1i, B01J23/75(2006.01)1,
(2006.01)n, HOIM8/10(2006.01)n

HO1M4/88(2006.01)n, HO1M4/90

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

B01J23/745, B01J23/75, H01M4/88, H01M4/90, HO1M8/10

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2012
Kokai Jitsuyo Shinan Koho 1971-2012 Toroku Jitsuyo Shinan Koho 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
JSTPlus/JMEDPlus/JST7580 (JDreamII), Science Direct, WPI

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2009-291706 A (Seizo MIYATA), 1,3,5-7,9
A 17 December 2009 (17.12.2009), 2,4,8

entire text
& US 2011/0136036 Al & EP 2208443 Al
& WO 2009/148115 Al & CA 2725738 A
A JP 2010-201416 A (Tokyo University of 1-9
Agriculture and Technology),
16 September 2010 (16.09.2010),
entire text
(Family: none)
A JP 2008-282725 A (National University 1-9
Corporation Gunma University),
20 November 2008 (20.11.2008),
entire text
(Family: none)

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

19 January, 2012 (19.01.12)

Date of mailing of the international search report

31 January, 2012 (31.01.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The inventions of claims 1 and 3 do not have novelty and a special technical
feature since the invention is disclosed in the following document 1, and
consequently, theinventionsof claims 1l and 3 donot complywith the requirement

of unity.

The inventions of claims indicated below are relevant to a main invention
group.

Claims 1-3

Document 1: JP 2009-291706 A (Seizo MIYATA), 17 December 2009 (17.12.2009),
claims 1 to 5, 11 to 16, paragraphs [0034] to [0040], [0044], [0045] & US
2011/0136036 A1l & EP 2298443 Al & WO 2009/148115 A1 & CA 2725738 A

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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