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C) ZEATCLETEHROEEAZAELEIA2154uVTH-T=C&
Mo, E—RyHF#E168. 3uv. C(=2154,12. 8) ¢&E
Hahiz, COBENEDETH -2 EnBL, AFITHLNI-CZTSHE
MRS BFERTHDH LMV HER ST,
[0032] 12 : CZ T S $EHIREKRD I HIE
5l 1 THLON-CZT SHERMRETREOVNTNANDIEICH L THE
HEEITL, BONMROMESME L—H—EI - FELXHES RIE
FE (408 ~Z v UN3200 WET) . BREMRAEH) ITKYBIE L=,
TE1 - ¥MERKEDTy 3L (K25, BERETIF) T, 80— 2BKE
B300Hz, MBREO. S5MPad&EHTHMHRLT, NJT T4 L2 TERIRL
T=5
T2 ¥MEREDTy 3L (K25, BERETIF) T, 20— BKE
S300Hz, MAEO. SMPadEHTHHRLT, Y4/ 02 TEUERLTL
TiE3  ALMTHREBAELLEN L, BRZ 75 umDEEERS BT,
TIf1. 2B&UBIIDVNTHELNHESTT—2EE3. 4B&LU5
[CENENTRT., H2~5DHERND, HEIMEMBRAECLI>TOv—
123 70— FRIZ3 5 2 DD b,
[0033] 413 :

HAHBRPIZHEITFTDCuU : Zn :Sn: SHEAH2:1:1: 48L&V
211 10&HBEICREHOFIMELZEETELER - & LISHEHI
1ERBRICLT, #Cu.ZnSnS, (CZTS) FEEFEMRDAEAL LUV
XRDA/HZEITLD, HI6BLUV7ICSRENSEXRDFY— 8B, H7(E
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HelCEWTAKBAEN-BRZHAL-ATHS., G4H. SED-HE6
BEU7IZEB1TELNCUu:Zn :Sn:S=8H2:1:1:50%
DTILTHELNIZXRDFYy—rEHFETRENTWLS, FL T, B686&
V7HLBALMNELDIT, HRAALRIIHEFTSCu:Zn:Sn: S=H2

c 11 5OYUTILIE, £EEFAICHIZS>T, Hl1DCu:Zn: Sn
:8=#2:1:1: 50 TINEEFEFRLE—YEFHERL:, ThiC
L, HAHLEZEIFTHCu:Zn:Sn:S=H2:1:1: 409>
TILiE, Ef25~28° OBT, Hl1DOCu:Zn:Sn:S=f2:
1:1:6DYVTIVEETRLES. BIEBYOERKICERT HEH 5N D
E—V#8%Z Rz, CNODIBRMNS, Cu:Zn: Sn: SHEHAKY?2
1 :1:5EEWNS, Cu,ZnSn S, DILEEHLICH L THEAE
DHAHBERANDZEICKYEHEDCU,ZNnSnS, (CZTS) #Fi&EK
MADRELTEHELONSGZ ENRD D,

[0034] #il4 : Bl L1E%E VE—JLEFRAWN-CZTSHE
20EEWMRIL7 VEZVLKBRORDLYIZ, 1TEEWHRILTVEZVL
Kizik (BEFEHR) . 10EEWRETVEZVLKEBR (BER) . £(&
40~44BEWDHLT VEZVLKBREZRAWNT, L7 EZT LK
BREREBRETH1ICETARET7T U EZVLFMELRIELE DL DI
AU RS EIHI 1T ERBRICLT, ECu,ZnSnS, (CZTS) ¥
BEMERODEEBSLIUXRDAHNETL, B8IZRENAXRDFY— %
/o I8MCEHALMNGEESIZ, ERATAIMELT VEZVLKBRDEER
WLBIZMbH ST, BHADCuUu,ZnSnS, (CZTS) FEEMRNE
LBNdZENTM D,
[0035] 6 : B AEMEH N -CZ T SHEHRMEDIER (1)

REERIEH (BRELEH. MEEESN-AKMNY. MEMAKINY. &L VRRE
) DRHLYIZ, JEMEM (81e5. BILES, BILR. SLVIER) %,
ZhENSn, Zn, BLUCUDETRBETH 1ICBTIFMELEE
ERYBDHAABRDp HOMBI1IZHEITSHIE (pH7. 5) EFLLLEDK




WO 2011/016283 13 PCT/JP2010/059438

[0036]

[0037]

SITHFEMLE-C ELSNEH 1 ERRICLT, §Cu,ZnSnS, (CZTS
) FEAMROEELSLUXRDAHETL, BOBLU10ITRIADX
RDFv¥—rE2E-, H10EHIIZBNWTALLEEFNE-HLEHRALER
THd, BH. SED-HEIB LU 1 0IZIEHI 1 TRON-FBRREHNZ
AOWTELNEXRDFYy— r3HETREINTVNS, £LT, HINSH
EMEESIC, RHOEEEZMDLT. 2EHFRAICHI>T, —RLIEIA
RO E—V ZEEZERLIZ, =L, B1 ODHBKEMN S, BILMENZH
WTHER SIS TILIE, BiFfA26. 50OAYICEIERMTH DB
[CERT S EANDIE—IDNBEIN-, CNoDHERNL. MEREH
EERAT AN, BEYWERHEERTLEYE, BEHAOCU,ZnSnS, (
CZTS) ¥BEAMKELYBLREUTELTWVI LA D,

e BERHEHMZFRANECZTSEERIMARDER (2)

REERIEH (BRELEH. MEEESN-AKMNY. MEMAKINY. &L VRRE
) DRHLYIZ, HEREH (HERHER, HEANR. S L UMW, -7 LIHEE
PAFTEGEN > --OREHTHKA) . ThZhSn, Zn, BLKUC
uDBRRBETHNICETIRIMELEFEL LY B DLRAHRED p HAM
TIZHETHIE (pH7. 5) EFLLABAEIITHEMLUIZI ELSEHIT1 &
F#IZLT, £#Cu,ZnSnS, (CZTS) $EEMRNDERELIUXR
DAMZETL., ROBLUV10ICRENSEXRDFYy— EHR, B10I[&
HOlCEWTALBEAEN-BRZMAL-ATHS., 4H. SED-HE9
BEUL10IZEH 1 THROoONEREREMZAVWTELNI-XRDF¥—k
LHFETREINT LD, LT, B9BKLU 1 OMNHALMNGEK T, fHER
ZEHEFEALEEAD. 2EFAICHEST, BEZRERMEEAL-ES
ERBRDE—Y EFER LIz, ChALDERNS, HBEREHEZFEALTE
. REBRENEERTSESERAKIC, BHOCu,ZnSnS, (CZTS
) FEAMRZEZE VR TELNDS I ENGN D,

Bl17  BELRLEBZHN-CZTSEEFRMEDMESR (3)

WEHORKDHLYIZIELEE (41f) Z2. WEESREKIOHORD Y IZHEEE
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[0038]

[0039]

tha, MEMIKMPMORKDOY [CHEERE, BREBOKDOY [CHEEZ., ThE
NSn, Zn, BLUCUDBRRBRETH 1 IZBTIRAMELEFELRY
BOHERAABD o HNMBI 1 IZEITEHIE (pH7. 5) EFLLLGDEIITH
MULI=SERSMEHI T ERBHRIZILT, Cu,ZnSnS, (CZTS) Fi&EK
MARDEES L UXRDAHZETL. B11ICTRENSEXRDFY— &R
= BB, BEDEOHR 1 1IZIEH 1 TELONEXRDFry— L HE TR
ENTWS, 1 1hoBALALREIIC, EHZLEORBYKALESETH
S>TH, 1 THLONEY U TILERLCEEICE—YMNBEESN, fl1 LA
., BHOCU,ZNnSnS, (CZTS) FEERMENEOLNEZ ENADH

BREFEORDLYITELRSE (410 %, BREORDLYIZHEZ, SnBLV
ZnDETFBRETHIICETIAMELEE LY BOMLRAHBED p HAY
BIVIZEITEHIE (pH7. 5) EFLLGDHESTHMUIT &SI
ERFRICLT, Cu,ZnSnS, (CZTS) FXEHEMRDEELSLIUXR
DAHZETLD., K1 1ISREINDIXRDFry— &R, BE. SEDRH
B1102iEfF1 THELONIXRDFYy— bEHETREINTLNS, 1 1H
SEALMELSIC, RHELREOBYRZAZEETH>TE, ffl1 THLA
YU TJIVERCMHEICE—INEHESN, Hl1 LR, BEHEDCuU,ZnS
nS, (CZTS) FEAMRMNBFELNEZENGMNS,

Hlo BLZEHMZEZRAN:-CZTSHEEERMEDESR (5)

HBEGORDLYICELRS (41f) £, SnBRETHVICETIARNELSE
BEERDHIFITHEMULZIELSNIBIT ERZRIZLT, Cur,ZnSnS, (
CZTS) $EEAMERDEHEELSIUXRDAHETL., K1 1ITREINDBX
RDFY— &/, GH. SEDHE 1(TEFHI1 THELN-XRDF
v—hrEHETREATWS, B1 15BN EESIC, REEZLEEOR
YURZ-IGETH>TH, 1 THLHMH U TILER LHEIZE— HE
HIh, fl1EEH, BHEDCU,ZnSnS, (CZTS) FEEMEAMNE
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bhdENTMNE,

[0040] #5110 : B2 BEHEZHIN-CZT SEEEXMEDESR! (6)

[0041]

REEESACKIMPOR DY ICHHEEESRZ. MEAAKINYOKDL Y ITFHEE
Hx. MEBORDYICHEEZ, TAETNZnBIUCuDBTHRBETHI
[CETEIRMELEELHRYBOLERAABRD p HOMBI 1IZHITHE (pH7

5) EELLKBAEIITHEMULIZIERLSMIBI 1 ERABHRICLT, CusrZn
SnS, (CZTS) ¥EAXMRDERELIUXRDZSMEITL. B1 1R
ESNDIXRDF¥— &R/, BHE. BZE0NLOR1 121 THELNT
XRDF¥—r3HETRESATWS, H1 10BN EESIC, RHZE
FROBYRKAIGETH>TH, fI1 THONY U TILERLCEHEIZE
— o hBES N, Hl1 EEME, BHEDCU,ZnSnS, (CZTS) 8K
MERBBONEZ ENTN D,

Bl11: BLEBFEE W=CZ T S sk 1 (7

REEO KDY ITELEE (210 %, HREFESTKNPOKDLY ICTHEEE
thE, MBEIKIIYORLYICHEREZ, MEBORDLYICHEEZ., ThT
NSn, ZnBLUVCUuDERRBETH1ICETIRMELZFELHVYE
DHERAHBERD p HOMFI 1 IZHITSHIE (pH7. 5) EFLLADESITHM
LIz &ERSMEBI 1 ERBRICLT, Cu,ZnSnS, (CZTS) FEKH
KOEHABLUXRDAHZETL, B11ITRENDIXRDFY¥— ~E{T1=
o HWHE. BEDEHE 1ICIFHI 1 THONEXRDFy— FEHIETERS
NTWb, BT 1HBALALEELIIC, ERHELREOBYRZAIGETH-
TH, fl1 /LMY TILERLCHEBICE—IHBRESIn, fl1 &R
. BFDCu,ZnSnS, (CZTS) ¥EHEMANFLND I ENAND

[e]

[0042] 15“1 2 - jj :/:EA? Ry

E)’ﬁ.ﬁﬁﬁ%‘l . 34 g Jn.ﬁﬁﬁﬁﬁ‘b?K*ﬂ%l‘l . 79 g Jluﬁ§$ﬁ£7k*ﬂ¢% 3. 1
2g%200mLOKISENLIZESKBREREREL., ChERIETOEZD
LKBRIZEMLULTEHEONESRISEREZAMNL THMNEITL, pH7
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[0043]

[0044]

S5DAHRER-. COLRAHRFIZEIFEHCu:Zn:Sn: SO
AHLEEEELEZF2:1:1: 5ThHofze COpHERIFLENGESHEE
1EFRBIE L2 IC, BODABET >z, BoNT2BMWEK200mLTY
WNILTHEL, BEIBBREL Iz, 23 LTROLNENEMEZRRTH
S[TTS5 00 CT2HBRIFTAOZLICKYBER (MEKRT7=—IL) ZFTL.
Cu,ZnSnS, (CZTS) F¥BHEMRZER-. BFon-HMRIZTDLTX
RDAMZETL, B1 212 RENSIXRDFY— &/, B1 20505
MEk Sz, REZFFEKICEMLEZBEETH>TH, fl1 THLONEY
VINWNERLHBICE—IMBRES A, Hl1 LAk, BEHEDCuU.ZnSnS
., (CZTS) FEEMERNABLADIENSMND,

113 : BHDpHERAW-CZ T SHBERMEDIER (1)
hMIETHIRBORMETHRENW EIZEYEAABD P HETO.
QL L ERMNEHIT ERBRICLT, Cu,ZnSnS, (CZTS) $8&
EMRDEHRBELUXRDAMZETL, @1 3ITRENSEXRDFY— %
Bl-. BE. BEDLOHE13I1ZEpHT7. 5OHAHEBERNTHESE SH
=BI1 TROoNZY U TILOXRDFY— B TREATNS, ZLT
E13MLBALAEEIIC, HAABDp HA10. 9THHHFEICIE
. BlEBMTHADCuSSITERTAERLNIE—VHEFAL6° Dl
YICBEINTz, LIzA>T, Hl1 TIHHOATWA & S (CEEFML THhil

1T, HAABDp HETIFHZEMNEFELLY,

Bl14  BLHLpHIZHELI-CZT SHEFRGERDIER (2)
RANIRICH T IRBOFTMELEZ S LICKYVRERAABRDP HES
3. 6. 5, B&U8. 5&LEIELNNEHITERBRICLT, Cu.ZnS
NS, (CZTS) $EBERMRDEEBSIUXRDAHETL., B14(TRSE
NEXRDF¥— &R/, BB, BED-HR14[C[FpHT7. 5DtA
ABEAVTHEREINHI 1 TELONIZY U TILOXRDFY¥— 1 HHE T
RENTWS, ZL T, 1 4n6HMNEESIC, £AAKPHSE. 3.
6. 5. BLU8. 5OLVTIhOYUTILIZENTE, HAHFEpHT. 5
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D1 THLNI=Y U TILERLHEBIZE—IMNBEES N, #l1 LE%K. B
DCu,ZnSnS, (CZTS) XEHFEMRNELNEZENTN D,
[0045] f5l15 i B IBEHZRANM-CZ T SHBEMERDIER

DL TRBRICBRPBLTEONTEMEMR T = —LICKILIBE
RREEARTFEEIRKFEKSTTERLELIELSMEHIT EEMKICLT, C
uZnSnS, (CZTS) F$BFEMRDEEABLUXRD AT ZETL, E
1568&V16ICRENEXRDFY—FEH, B161ER15(ZHELT
HBEENBAEMALEZRTHS, GH,. SED-HE158LU16
[CIEBINICHEVTHERIEELTELONEXRDFY— rEHETREINT
Wb, ZL T, B1 5B EL ST, BZRFHZMDT. £EIFAIC
Hlz> T, BREHKOE—VZEFHERLIz, 2L, B1 6 DIHLAREMN S,
AAFEKTCTOEBRERTHIEINI-YOTILIE, EFA25~28° O
BT, ERIBETHOHEVTHEESINY U TILOERFHER T TOEEE
BTHEEIAY O TLERENEL S, BIERMTH SBRILBHITERT
BEHONBE—VEFHNERIN, ChODERND, EIRTIEFT
BOMN, FERETIOTHNERREBHEFHVEEK[ T CTRRIEET
STEMN, BEMDCu,ZnSnS, (CZTS) FHEMKREL YTV A
TRELTEUTHLAI ENGMN D,

[0046] 116 : Cu,CoSnS, LEEMEDESR

1EEWRIETUVEZYLKEBR200mLIZT. 34 g DEEEGEAMRE
SE-REBEHKBIR4OmLERML, 1 05MBH L, RLWTIDEER
[C. 1. 82 gMDMWEET/NL F6KIMEBBSIE-THEEI /L FKBERS
OmLZEFML., 1 0B L,
Eo(T, CORERKIZI. 12 g DIRELR 5 KM & BME L -TRERSRKIBR
120mLZMAT, pH1 1. 2MEAERELT-, THLTHELNZEER
[SEREEERMLTHEMZEITL, pH7. S5OLAHKRESE. COLRAH
BHRIZHEITSHCu:Co: Sn: SOERAALLEIEEZE2:1:1:56T
Hof-e COpHERFLAENASEAREZIREBHLIRIZ, B0LAB%T
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[0047]

[0048]

o>fz, BoN-HEMEK200mLTY/NILTHREL, REIEBRZHZHE -
f=e COLTHRONETEMEZRFTERT,. 500 CT2RHEMAREI S
EITEYBK MEKRT7=—IL) ZfTL, Cu,CoSnS, (CCTS) ¥8
MR ERT-.
COHEERMEKEMERXEHET (XRD) && RINT-TTR |11, YHo#
) ICKYXRDAHLT, B1 7ICRENSBXRDFY— 281, Boh
F~XRDF¥—hrEJCPDSH—F (BRET) MCu,CoSnS,HiE
mFrY— hELBTHILICEY, MEOE—VHMEF—HRLTWEI L.
FTHEHLE/ONI-EEEFRENERDCU,CoSn S, FEBEMKRTHD
EEWEL, JCPDSH—FIZBITRE_E—Y (ZBBIZTEWLWE—Y
) EAMVE—Y (RBBUVE—Y) OFSEHELEL-EZA0. 8 (=
80.7100) THL=DITHML, KBITHELNEXRDFY¥—MIBTS
FEE—DEAMVE—VDBSLEEHLI-ECA0. 45TH->T=, L
=M->T, BRERICEYUBLNI-Cu,CoSn S, BERMKTIE, =
E—O&,AMVE—ODFELMN, JCPDSH—FRIZBITAEFNLYBIE
KBEBIEMIZHDZENRBHLN D,
Bl17 :Cu,FeSnS, FEKBKRDER
1EEWRIETUVEZYLKEBR200mLIZT. 34 g DEEEGEAMRE
SET-REBHKER4IOmMLERML, 1 OMEEH® LIz, ROWTIDEER
2. 2. 525 g DB QKN EBME L -HEIKKBERS OmLEHRM
L. 10XfEBI Lz, 2512, CORERIZI. 12 gDFHRELHE 5 KM
R U-RBERIAKBZ®R1 20mLEMAT, pH1 1. 20REERE LT,
CHLTEONEESRICEREBEZRML THFMEITL, pH7. 5D{A
HBEE/-, COHAHEHRIZHITHCu: Fe: Sn : SOERAHALLEE
B&EZ2:1:1:5TH>T-. COpHERFLENSEERZIBRHER
Liz&IZ, EOABFTo1. Bohis2BMEK200mLTY/SILTHESE
L. BZEIEBEH _Hof-. THLTHELNETEYEERFTERXT. 50
OCT2KRREMRIFET S LICK YRR (MR7=—IL) £1TL), Cu,FeS
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[0049]

[0050]

[0051]

nS, (CITS) ¥EBHfMREET-.
COHEERMEKEMERXEHET (XRD) && RINT-TTR |11, YHo#
) ICKYXRDAHLT, B18ICRENSXRDFY¥— 28k, Boh
F~XRDF¥—hrEJCPDSH—F (BRET) MCu,FeSnS, B
mFrY— hELBTHILICEY, MEOE—VHMEF—HRLTWEI L.
FTHEHLE/ONIEEERRENERDCU,FeSn S, FEEMKRTHD
EEWEL, JCPDSH—FIZBITRE_E—Y (ZBBIZTEWLWE—Y
) EAMVE—Y (BRIBVE—Y) OFSLEREELZELTH0. 8 (=
80.7100) THL=DITHML, FBITHELNEXRDF¥—MIBTS
FE—DEAMVE—IDEILERHLIZECA0. 32TH>T, L
=M->T, BRERICEYUBONI-Cu,FeSn S, BERMKRTIE, BZ
E—O&,AMVE—ODFELMN, JCPDSH—FRIZBITAEFNLYBIE
KBEBIEMIZHDZENRBHLN D,
118 : Cu,MnSnS, FEAEBMEDESR
1EEWRIETUVEZYLKEBR200mLIZT. 34 g DEEEGEAMRE
SET-REBHKER4IOmMLERML, 1 OMEEH® LIz, ROWTIDEER
2. 1. 81 gDHEIUHY 6 KNMEBMESL-HEBKERLIOmLE
#mi., 1 07fEBHLIz, 3512, CORERIZI. 12 gDFHERHRF S5 K
MPEBRRUE-BBRAKS®R120mLEMAT, pH1 1. 20REEHEL
o COLTHEONLESRICSEREZAML CTHAMZITL, pH7. 50
HirHKEZEB/Iz, COERAABERIZEIFSCu: Mn : Sn : SOLRAHAL
RiFpLkF2:1:1 . 5THo=. CDp HERBFLUENSESGRE M
B L-RIC, BLAB%ETo1z, Bontfz»BEMEK200mLTY /LT
HHEL, BREEBEH CHotz. O LTHBLOALTEYMEZERFELT.
500 CT2RREKRFETACLICEYBN MRT7=—IL) Z1TL), Cu.M
nSnS, (CMTS) FEKMEKER,
COHEERMEKEMERXEHET (XRD) && RINT-TTR |11, YHo#
) ICKYXRDAHLT, B19ICRENSXRDFY¥— 28k, Boh
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~XRDF¥—hrEJCPDSH—F (BRET) MCu,MnSnS, Hi
MFVY—hERBTEHIEICEY, MEDE—VHMEF—BLTWS L,
THEOLLBOLNIZFERBEANEEDC U, MnSn S, FEEXRMKRTHSC
EEHRLIz, JCPDSA—FIZBIHBIE_E—Y (ZHEBIZTEWE—Y
) EAMVE—Y (RBEVE—Y) OFSHLEREHL-EZA0. 38 (
=38/100) THHEDIZHL, FPITHELONXRDFr—rIHBIT
BE_E—VEAMVE—IDBEEILERHL-ECA0. 28THT=,
Lizh->T, BXARMICKYBSN-Cu,MnSn S BERMEKTIE, 5
“E—DEAMUVE—IDTEILMS, JCPDSH—FIZBIFEENRELY E
B GBERIZHDZENRBOHEND,

[0052] 51 9 :
RTIIREINHBEHEAOMKREAE L, ABELEMRIZDONT, XL
Y RDESHLVICHERS S CEEBOEEER1ICRINSEL LI
ELSEBI T ERIFRICLTE— Ry I FRBERITE LT,

[F&1]
PRy s
M R Ext | MiRMTh [ ERETL | KEHAV| ERR %
(mm) () (C) (mV) Q)
(uV/TC)
Cu,CoSnS, 5. 65 31.48 13.72 2.285 90 129
Cu,NiSnS, 7.33 33.18 13.90 1.971 30 102
Cu,FeSnS, (1) 6. 81 34, 54 14. 53 3.105 60 155
Cu,FeSnS, (2) 7.20 35. 66 15.14 3.181 60 155
Cu, (Feq ;In, 5)SnS, (1) 6. 18 36. 09 15. 49 3. 710 10000 180
Cuy (Feq ,2n, ) SnS, (2) 6.07 36. 40 15. 80 3. 704 9000 182
CuMnSnS, (1) 6. 58 35.33 15. 03 1.831 150 90
CuMnSnS, (2) 6.15 36. 25 14.99 1. 900 130 89

BoN-E— RV IBRBMZHAVTHLEDETH > &b, R1ITE
SNHMEEDMREINThE o BFBRTH S Z ENER ST,
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FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

RERDERE
BEHOCUu—M—-8Sn—S (XH, MIX, Zn, Co, Ni, Fe
BEUMnNMSERSINDZLDECEL1TETHD) oy, BXE
BIZ&YB NI, FEEBEK,
Cu.MSnsS, (X, xl&3. 5~4. 5THB) DHEFKEH
35, BRIEICEHEOFERIBEK,
Cu,ZnSnS, DEMZERETSH. FERIE1ICEHOFERHRK

BISEEBAMRDOEERMFMNO. 10~1000 umDEFHRND
HEREEHTH, BHRE1~3OVWTAN—EICEREHDFEERREK,

BEHOCUu—M—-8Sn—S (XH, MIX, Zn, Co, Ni, Fe
BEUMnN M SERSINDDELCEL1TETH D) h o 5FEEY
RKOBEHRETH>T.

WIE7oFE=DL, BRETUOE=ZDL, BT bUD L, FAR
RELUVFAT7E T I FOoBRENDVLECEL 1FEORLYOD
KBBREREL.

KBRIC, BHBEFLEZOKBROBENC U, M, B&U
Sn&., EBHMELE. AIAELERBKICEML TP HA~9IDRER
L.

REAREBE LT EERSE.

RESREERS B L CRITEATEMZEIER L.,

B SN -TEPEREE N RABEAL T EHRER M ER<
RESHLEVOHEFT CTHREL THRFLERMKRERD
IREEATRHDL, Ak,

/LD ETHFERMRDILFERMHICH T IRESHELELY
LEVNLERTRHREFMAT DL ICHIEREMOKERDENEIR S
n3, ERESICEHDAE.

RIECEEMRERIE AN, TRERIE. THERIE, BFERIR. B L VEIEYIAN LA D



WO 2011/016283 22 PCT/JP2010/059438

[FE3RIES]

[FERIEI]

[FE3RIE10]

[FERIE11]

BOALERINDVLECEL1ETHY ., AIREEERD. HEE. HEE
. B, BEUIEBHI LR IENLBIRINDLVECEL1ETHD
 BERESFERE6DWTAN—IRICERD A E,

RIECBERRICSESL B, RSB ST ERFEARFTER T
IEHRERIEDERCHEETLADORFTTERIELIREES
SIZEBL., BRES~7DVNThI—EIIEHDHE.

BRXERIZEYUBLONIZ, Cu—M—8Sn—S8S (&, MIE, Zn
.Co. Ni[ FeBEUMnAOLERENIDLEEL1ETHD
) WD DFERMRDAEBARIFABERICHRSNTHEIPEE

BERIES [CHHEONMEMERTRRICLYEB LT, BEREIICESH
DH K.

BRE1~40VWT N —BICEHOFERMKREIFFERIEO F
=& 1 OICRRBDODRBEETAVTHER SN, ZBERANLY F, AN
VEYUTE—Fy b BEUFBERBENSLGLIHNOEREIND
HFEFEE,
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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 technical featureoftheinventioninclaiml ispublicly knownasdescribed
in the following documents 1, 2.
Consequently, claims 1 - 11 involves two or more inventions, since claims
1 - 11 are classified into the main invention in claims 1, 2, 4, 11 and the
inventions in other claims.
(continued to extra sheet)

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.
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