
WO 2014/132746 1 PCT/JP2014/052341 

m m m 

F e P t -C'J 

[0001] F e P t u ^RXf^QM^mz 

Mt" 50 

[0002] F e P (0!J;Ltf 6 0 0°C£l±) Z> Z. t tZ£ V, 

/c f c t (Ordered Face Centered TetragonaL 

Jti££Hi*.£c:£tf-CS£;/ca&, Mm?,mmtLZ)±B^tiZ 

IN So f©Fe P t F e P t £/J\£ < m-lZT* < 

. (C) ^rl^F e P t (0!J 

JftfFiitKI ) o 

[0003] Lfr F e P t C 

, 2 'f F e 9 — tfv Sd3<fct^C $ — *fv V & £> 5 mm CD 

P \.$-*fy MgO (100) Sfe±(CFe, P t, C [W] 

mz.mWtz>J5&T:'$>z>o f#e>ft£l£©Mj$£&?&ic:»p-r 
£££ttE$£-C£>£o Ztcs 3-D<D$-fy $>&££*> IZtti? 

tKDt — fy^lZ-D^TtiV—Fs WMteZtfiij&WtteZtcitos 

Si©n7, 

[0004] otUC^LT. F 

e P t e P t 'J > 

SCtmSF e P t u hStff®lM 

[0005] t/c. wM (C) T?ttfc<S i 02£#<^ -flgjfc : (F 



WO 2014/132746 2 PCT/JP2014/052341 

exP t noo-x) ) (i o o — y) (S i 02) y, dd-e40^x^60 (Jjift : ^ 

)l%) , 5^y^3 0 (mtL : =£)l%) X^tl&MlZ>'Mu\*t)s b 

hXfciXs S i 02*@<h, F etP t 

hxbti:Z) F e P t S i 02fi(hF e P t t CDf^piid&^Ts 

Si, 0, F e&&XfP t(D&7uMtiifelLlZ$MT2>Z.tlZl:?Tl&&T2> 

si, o, F e£<fctfp t xmrn-ztix^zzt 
yw-fv 

^•So 

[0006] £i±(D£^)lZs LT)E@£tlT^£ F e P t 

[0007] u yW-tfv MCtt, u v4Wcfg£-r£/*-

0 )V^'}>t^<t^>Z.tif-WL^ZMhUXlSV, Z(DZtl£ F e P t 

mm * m^xmmw, 
IZM L T t $:&> b tlX l^Z>o 

[0008] : m$m 3 9 5 0 8 3 

^£S£2 :H|2 012-10 23 8 7 

:H12 012-214 8 7 4^&*g 

^£$4 :^2 01 1-2 0 816 7 

^§0^CD«^ 

[0009] -fr-frZ>^Z^frXt£^Utc$>(DXfo-oX, Wk(D$-fv h £ 

mmmmwt Lx&m^mttF e p t 
fro. 7sJ^v$ 'J 

<7 JWD'Ptii^F e P t U y V 9 — *fv 



WO 2014/132746 3 PCT/JP2014/052341 

[0010] UT© 

Fe P t -cmm 
Z> Z. h L, & ^Cll-2 fc0 

[0011] IP*>, F e P t 'J 1 ©H 

*il£, Fe, P t fiitfC^t^F e P t - C^>^ 'J >^->f 

y K •?$> o T, P t £ 3 3 a t %J^± 6 0 a t %£l~F^i L T gISPfr F e fe 

<fcTJ^j&ft^tlfr «bft£ F e P t 

1 (D C |W]±frfeSIN IC&M L IN <fc 9 ICtfifc L £ C t % 

ftfflLttZ F e P t -C3k7s/<y$ 'J S-?£>£„ 

[0012] c^T\ *BJ^#-Ctt, F e P t £ §Eii U £ £ £ tt, Fe^Pt 

£r3EJ5$c:fr<h UT'afo'n#^:^^ U, F e <h P t CD^^r's'i; 2 TU^-D^/C "C 

&<, FetPt^i^fcUm, fro, Fe^PtW^ISit 
la t)N3 7U^iil±(Z)'n#:fcSftt"'2) & (01. T&o F e P t — C^TvAy 

htBZmLtctZlZlts Fe, Pt, C^ri^^UT# 

U yV9 — tfv h£SQ*U i^M5Fe% Pt% CJ^CD 

U y9$->fv ht#Oo £/c, FePtCI 

gflg^lEiiUfc^SlCtt, Fe, Pt, C LT^frjiEl^ItP* L 

, ±^tl)I.Fe, Pt, CJ^05cil££ ̂ C^l" £?iJ]lt #fr0 t/c 

, F e P t C%kmt%mistct^lZtes Fe, Pt, 

Ji^Itftu MrasFe, Pt, 
fro 

[0013] *fgBJ3lC#£ F e P t 'J y9$->fv h ©i§ 2 ©H*§&, 

Fe, Ptfc^tfC^ttU £<^CFe, Pt»1SW#l^l 

%:1kMTZ> F e P t -C^TV^y £ U S"C£>oT, P t £ 3 3 

a t %J*Lh 6 0 a t %7fe)S, F e, P t Jil^CDfulE 1 0 

at%J;^#<20at L, fro, P t <hfu§E 1 «l±©#jS 



WO 2014/132746 4 PCT/JP2014/052341 

6 0 a t . 8193# F e £<£tjq^M^Mt)fr b 

ftSFePt 1 ^?©C|f|±^feS 

FePt-C 

?k7,t%vWyV9-tfv s-efe^o 
[0014] *fgBJ^C#£ F e P t U yV$->fv \^OW,2.(DMmzlo 

l^Xs Fe, P t i^l^CDfulE 1 M.£X-t(D3kM7uM&s Cu, Ag% Mn, N 

i s Co, Pd% C r% Vs B©9 t>(D Z. 

[0015] fulE 1 1 At mJ^±3 L 

[0016] tulEC7>A v $ U >y0t(C^§£lT'I> A — x1 -f 

•t±£fiL£fr^ L< (i^y > Mtirc&£c:£tf$?3i UlN 
o 

[0017] t/c, iiusEC©*-^ v v o I %£l±6 0 v 

o I %JilT"££>£> d <hfr£? S L < s tulEC(Z)^ll®^(Z)9 t>tulE F e P t ^ 

^#*1 (CS^btlT IN £il®i&fu§EC (D±mmirn.(D 8 0 %£Lt-C£> £ £ <h fr 
ifS IA\, 

[0018] t/c, fulEF e P t 

fulEC<h$-tfv v o I %£l±6 0 

vo i %jK)ftxfcv, ^mzMt^>wm^t<3 
V o I %£l±5 5 V o I %JK)ftXfcV, fro, fulEC 
IS£telCttT£tei|*#«<8 V o I %£Lt6 0 V o I %J^"F-e 

IA\, 
[0019] fulEIt'fb^ffi^s S i 02% T i 02% T i 203% T a205% C r203% CoO 

% C o 3 0 4% B203% F e 203% C u 0 % CU20% Y 2 0 3% M g 0 % A I 2 0 3% 

Z r 0 2% N b 2 0 5% M o 0 3% C e 0 2% Sm203% G d 2 0 3% W 0 2% W 0 3% H 

f 02, N i O20 •?•£©'>&< <h t 1 •?&£<£ *5 (C*ij5& LT t <£ INO 

[0020] fulEC(i, LfciA?2ttT0l§iItfe9Tt J: 

^N0 



WO 2014/132746 5 PCT/JP2014/052341 

[0021] iusEF e P t'J MCfelNT, 0 
%1X±.XfoZ>Z.£1?UtL lANo 

[0022] F e P t 'J h(DgkltJjfefDfb 1 

P t £ 3 3 a t %£l± 6 0 a t LT$IM FefiW 

0/im«F e P t T 

JP LTs §£C^(Z) 1 < &£>&IN|BHF»3"C5I£-U 

u/cm. PET 
F e P t 'J yW-f 

V \>(DWkW5)iiXfoZ>o 
[0023] £ zVs rCTIM© 1 J 

«h&, <fco tc» 1 <KIJ. ^©ISHA-X--r * 
JU ©fg£& iiflP1" £ o t (D ftIN|5H1*1 X(DM^ ZtX-foVs /S-T 

4 <pp btewe&n&s cm^o ̂  
£ < &£<fc 9 &51-& 

[0024] F e P t 'J yV$->fv 

0 AtmJ2TF© P t T 

2 0|im« F Pt^Fe©^ 

f+lCfcTr* P t ©#^sy^fr3 3 a t %£l±6 0 a t %1X T t & Z> £ ? IZW 
IU #M L/cfulE P 15^7^ #ML/ctulEF £ cfctf^RTjgft^M 

tulEC^ 

(D 1 < &£>&LN§B0ft-e;f^U 

MLfct, ^ML/c»E'MSffl;Fb^^^:JPET-eJP^LT«'r 
F e p t >j yy$->fv hos^^-e 

^•2>0 

[0025] &fc\ P tm^(DZ.t*P 
F e il <h F e ZL t. 0 

[0026] *fgBJ^C#£Fe P t - ^ U y9$->f V h3 



WO 2014/132746 6 PCT/JP2014/052341 

p t £ 3 3 a t %£l± 6 0 a t %^>S, Fe, Pt 1 M&L 

±(D£m7tm% 0at%J:yt#<20at L, fro, P t tWi 

IB 1 0 a t °MTX$>Vs £§p|3fr F e 

0 AtmJ^-FCDF e P t TRT 

Lxmcm^(o 1 < &>bte^mmpixw^L. JPEE 

mbTf&MtZZtZftfflittZ F e P t 'J h 

[0027] F e P t 'J h 

©H*§&, Pt, Fe £<£t/TRTMTMt]fr 2 0 M mi^lT 

©FePt e, P t £1^0 1 

©#S^llfr£>&£¥£]*i^2 0 nm&TfD&mitotts tulB P t, tulB F 

e, tulB 1 ffll^±©#S^^©$i'nf+(C£t"t~'I>fLl!B P t ©S!J-nfr3 3 a t % 

£LL6 Oat tulBit-nI+(C^)"t"'2)tulB 1 ffiJil±0^S7u^©SUn,A< 

0at%J;yt#<20at %£IT, tuiB^IttcMf SHU IB P t <hfu§B 1 

ffl-lil-t©^)H7iii^©*n'pi"(Z)Sy*n'fr 6 0 a t U, ?¥M 

L/cfulBF e P t ^-n#5^7^, #il L/cfulB 1 ffl 1^±© #11 Tu^fr £>&•!># 

s^, a<fct/T1 fr e> & y 2 LT 
lN&lNC5K»7fc£, tulBC^© 1 

"PJl-n L, 

F e p t u 

[0028] *fgBJ^C#£ F e P t 'J 

©!!*§&, 0 AnnJ^TF© P 15K»7fc£, T 

0 AnnJ^TF© Fetet TRTM^Mt) 

£#<^¥£)*i^fr2 0 MmiilT© Fe, Pt 1 i|fi£Lt©&Jg^flifr £ 

fulBPt, fulBFe, tulB 1 ffiJil±0^S7U^©^n,IttC 



WO 2014/132746 7 PCT/JP2014/052341 

Mfi.Pt (Dt3 a t %£l±6 0 a t fulBli^f+tCftt £fu 

IB 1 mtxto&mitmot \\^tfO at%J;^#<20at %J^"F, fulBlt 

P t £tulB 1 ffl^±©#S^m©^I+(Z)Sy^fr6 0 a t %J£TF 

#ML/CIUIBP #ML/CIUIBF 

L/cfulB 1 

fr 1 ^JtrFfr^fcy tulBC^© 1 )% 

< &£>&LN§B0ft-e;f^U 

iLfct, ^ML/cl^PE'MSffl^^^JPET-eJP^LT^-r^o^: 

ZftWitTZ F e P t -C 'J yft-Jfy \> (Dm^35)liXfoZ>o 

[0029] *fgBJ^c#£ F e P t 'J 1 

5 ©H^itC^l/NTs fulBC^7^(Z)fiIIEJPJ±!)^ipffl/Ii'n^7^^'f^(C^)"t"•& 

{*^^£5 v o I %£l±6 0 v o I %J£TF-C £>£££#$?£ IA\ 

[0030] F e P t -C'J 

©H*§&. P t £ 3 3 a t %£l± 6 0 a t LT$IM F e £<fctf 

F e P t 

1 ©;Fb^ 

^ML/c!£fn 1 

e>&y mcmm® ^ 

m. L/c»E'MSffl;Fb^^^:JPET-eJP^ LT^f £ d £ ZftWi 

£t& F e P t -C^Tv^y * U S©liis^&"C£>£o 

[0031] *fgBJ^C#£ F e P t 'J 

©!!*§&. 

7^^ P t £ F e COn"fHC^t"f"£ P t ©"a^Sy-n 3 3 a t %i^l±6 0 a t 

%J2TF£&£<fc9lC#fiU #ML/CIUIBP t5K»^ #ML/ctulBFe^ 

^ML/cl£fn ©;!£-

1 ^JtrFfr^fcy 2 UTIN&INC 



WO 2014/132746 8 PCT/JP2014/052341 

Mn u 
%lNfrT-&}m[;Tf&Mt2>Z£%ftffli£t2> FePt 'J > 

— \>(DWkW5)£XfoZ>o 

[0032] *fgBJ^C#£Fe P t -C$ l) -?y S©II^0i8 

©H*§&. P t £ 3 3 a t %£l± 6 0 a t Fe, Pt VXM 1 ffiJ^ 

±©#IS^||£ 0at%J:yt#<20at %\>XT^M U fro, P t tWi 

IB 1 ffl^±©#S^*(Z)^I+fr6 0 a t %1X"F-efey, $l^fr F e 

RTjg^Mtlfr^^i) F e P t ^&5K»7klC, 

^^JPLT^-^UZP^fr^l^MJttTif^LTig 1 

^ML/cl£fn 1 Mi^fr^ 
&y i^c^© 1 

t& F e P t U S©liis^&"C£>£o 

[0033] *fgB£lc#£Fe P t - ^ U y9$->f V S®11^©19 

©H*§&. Pt, Fe fccfctf^RT jg^Mtlfr F e P t 

. e, Pt £1^© 1 «^±©#S^llfre>&£#jS 

fulBPts fulEFe% tulE 1 ffliil±(Z)#S7i;^(Z)it-nI+(C^)"t"'2)tu 

IE P t CDtU-n fr 3 3 a t %lil± 6 0 a t %7fc}$k fulflitn"tHC^f •StulE 1 

miX±(D&m7bm(D£ y^fr 0 at%J;^#<20at %\XT. tulE^It 

(C^f^fulE P t <hfulE 1 ffliil±©#S7i;^(Z)-nI+(Z)Sy-nfr 6 Oat %£XT 

#ML/ctulEF e P t #M L/cfulE 1 ffl 

7ufHfre> & *&i;mm 

£;Fb1f ;>< £ - £ JU 7 P -f fr£ i; £*MJt£util 0;!^^ 

^ML/c!£fn ©;Fb^3^CT^MTMt)£#fr 1 Mi^fr^ 

&y mcmm® ^ 



WO 2014/132746 9 PCT/JP2014/052341 

tz> F e P t -C^XAy^ U V(DWkW5)iiX&Z>v 

[0034] F e P t -C^Ay^ 'J 1 

OCD^Utt, 

e S P t \>XM 1 ffiJ2Ui©&®7cf!ifre>&£& 

fulBPts fu§EFe% fiJlE 1 MlX-t(D^MjuM(DMaS\'i/Z.M't^ 

fulEP t ©S!J-nfr3 3 a t %\X-tQ Oat %7fc}$k tulEit-nl+tcMf'SfulE 

1 miX±(D&m7bm(D£ U^fr 0 at%J;^#<20at %\XT. fulElf^ 

fHc£t"t"'I>fu!!E P t (htulE 1 M^X-t(D^.MjtM(Dat\(DtAaif 6 Oat %1X 

Ttft&AvlZfflmLs #mL/cfu§EP t^, fflmLfcmUBF ffl 

m L/cfulE 1 £<fctf^RT 

#k«btti-tDiywdfli 

m 1 itiufciii 

fr1 

<D 1 apj±fcfc^i^0 

F e P t u yf*>->fv K 

^•2>0 

[0035] *fgBJ3lC#£ F e P t -C^Ay^ 'J 

~Sg1 OfiDj^illcfciNT. fulEC^(Z)fulEJPE'MSffl;Fb^^^(cM-r 

£{2M*#«<5 V o I %£l±6 0 V o I %^-efey. tulEI^bM^©tu 

IEJPE'MSffl;Fb^^^(CM-r^^^fr3 V o I %£l±5 5 V o I % 

^•efey, fro, tulEC5^7^<htulEIt'fbil:^)^7^t ©-nI+(Z)fulEJPJ±'J^IP 

V o I %ix±6 0 V o I yoVXTXfo&Z. 
•hfrfcft lANo 

[0036] *fgB£lc#£Fe P t - C^Ay $ U y9$->f V K©M^)i©|g3 

, M4S M5S M8S M9S m 0©H*i(Cfc^NT, Fe, P t ^^©fulE 

1 M.PX-t(D-§z.M7tM&^ Cu, A g % Mn, Ni% Co, P d, Cr% V% 



WO 2014/132746 10 PCT/JP2014/052341 

B ©9^0 1 o 

[0037] t/c, F e P t 'J 

©H6~H1 S i 02, T i 02% T i 2 

03% T a205% C r203% CoO, Co304% B203% F e203% CuO, Cu2 

Os Y203% MgO% A I 203% Z r 02S N b205% M o 03% Ce02% Sm20 

3N G d203% W02, W03, H f 02% N i 02ffl^ffl/>^<^fc1I^ 

[0038] *fgBJ^c#£ F e P t 'J 1 

-HI 0©H*mc£^T, fulBC^© 1 1 jLtmJ^± 

t/c, tulBC^©!^!^^ 

iut 5£t L < &y >r -v ^ > Kti^-e& & c: <h tmsu^0 

[0039] *fgBJ3lC#£ F e P t U KTii, FePtl 

1 tftfTFCDC (£*11) 

(j^H) ©JIHfrF e P t < &£<*:9 

(C LTIN£CDX\ x^ $ U >yet(CC (j^H) $-tfv h 

[0040] £fc% ^B%lzmZ>m&J5)£?-te^&)£?-tete<'Mn)£%H^r^Z>fc6b 
s $-Jfvh±WlZttTZ>C CD#^m£#< 1~£o<hfr-e$. 

V o I %£l±6 0 V o I %iilT-e^)^ F e P t 

u yf$->fv z.(Dtctsb, 
mzmzmitlife-eftgkLtcF e P t U yW->fv 
lNT7>/^>^ U >^£^9 Z1 tC kJ. 3^4lT\ — >f v h 
i/N^, z-ht&<, ^1%$—fv K 1 mmmmwt Lx&m^mtts FS 

[0041] [^i]^wyuca^^'M^©M©#siMti¥m 



WO 2014/132746 11 PCT/JP2014/052341 

1 0 0 01^ ¥E*©SSRg$l'.Hi5 OyLtm) 

[^2]^»y 1 ~3% tmm 1. #^y i ©XA^ U MC^W-

[^3]^Jfe0iJ1 ~3% ##0!|1 steals, 

[^4]^»y2 (}tiM©¥ii{£« 
1 0 0 01^ ¥E*©SSRg$l'.Hi5 OyLtm) 
[^5]^wy3 

1 0 0 01^ ¥E^©*fsRM1'.m5 0 yum) 
[^6]j;b$^yi iz£ttz&&fa<Dffiffi<D&mmffii$mwn 
1 0 0 01^ ¥E^©*fsRM1'.m5 0 yum) 
[^7]^»y4iz£ttz&&fa<Dffiffi<D&mmffii$mwn 
1 0 0 01^ ¥E*©SSRg$l'.Hi5 OyLtm) 
[^8]^»y4, Jzblx^y 2 „ 3, ##$12©;*/^* U MCfctt 

£, 'J >ym^^0tP^<hA-x^JUfg£i&<h©P»£^-t^ 

[^9]^»y4% ##0J2©*/^y*'J 

[^I0]ib$^y2 (}iiM©¥JI^ 

(i 1 0 0 01^ ¥E^©*fsRM1'.m5 0 yum) 

mi]j:b$^y3(ca^^'M^©m©#siMtB¥m GitM©¥m^ 
(i 1 0 0 01^ ¥^^©^@^^^5 OyLtm) 

[^I2]#^y2 (ca^^'M^©MHI©#SlMtB¥m (}iiM©¥JI^ 
ttl 0 0 01^ ¥E^©*fsRM1'.m5 OyLtm) 

[0042] uTs *f%w<omM:&mzz>v-cmmtzmwT2>o 
[0043] 1. m 1 



WO 2014/132746 12 PCT/JP2014/052341 

1 - 1 . 'J y9$ — *fv 

*wmw, 1 MMMmzmzF e p t M* 
, Fe, P t F e P t - 'J h 

T?£> o Xs P t £ 3 3 a t %£l± 6 0 a t %\>XTSM LT$IM F e 

F e P t ^M^iZs 1 & 

^©C ̂ ±£SWCLft9 (C^ Lfc^ 1"£ £ <h £M 

£TZo &fc\ faiX±/3iXTJ (DZt 

ft r a ~ /S J <hlEt"Zl ttffo&o 
[0044] 1 - 1 - 1 . F e P t 

F e P t (0!J;Ltf 6 0 0°C£l±) X^Mm%tZ>Z£lZ£V 

s f c t mi£*Mz.2>z£tfx%2>tctb, M% 

^rnvrnMBMizmzFePt-c 

[0045] F e P t P t 3 3-6 0 a t %<h*I^L/ciI 

F e P t P t 3 3-6 0 a t 

fct (®/t>e^) 
F e P t fct (®/L>S^") <£ 9 IZ 

F e P t $k<&&mz&ttZ P t ©#^m&4 5-5 5 

a to/o-efeijc^tflSK, 4 9-5 1 a t %X$>2> Z £ b JCifS L 

<, 5 0 a t %£tZ>Z£1?mzUtL lA\ 

[0046] 1-1-2. C (j^H) IZ-D^X 

C (j^H) 'J yflZAVmbtlZ F e P t C^Jf^Cfc^T 

. Mmt^xfcz F e p t ^ F e p t c 
F e p t <m-iztz®Lm%^ u *m ^ 

MMMmzmz F e p t >j yy$->f*f 
1 -D£t&%> o 

[0047] C (j^H) <D$-*fv 0 v o I %£T& 

ZtmiSLKs c (j^H) (D$-fv S£{2Mcttf£t2M*#^£5~6 0 



WO 2014/132746 13 PCT/JP2014/052341 

V o I %£tZZ£lZ£Vs IJ F e P t C^Ji 

*lZ8^Ts c (j^H) F e P t %k£>mt^±%l±WZ> 
F e p t 

Mfe.ZmtoZZttf'eZZo C (j^H) 0{*ft:frW5vo I 
~15. c (j^H) (Ofamtt&tfG 

0 v o I ts 7,'^y $ *) y e P t C^H^KC 
F e p t zmtLwrn^tcy (DF e p t 

#'>&< J&y, §Eli^fi©j&-C^U£&£o F e P t C^Jf^Cfc^T F e 

cttfMt^ F e P t C^JKZ)|E'H#M©IE^fr^s $ — tfv 

£ c (j^H) 1 0 - 5 0 v o I %V$>ZZ t AU if S L < . 

2 0-4 0 v o I %V$>Z Z ttf$ blZtffg L < * 2 5-3 5 v o I %Xfo 

ZZLttfftlZftS. IA\ 

[0048] 1-1-3. 9 — tfv ^(DW^Z-Dl^X 

i MMMWUZ&Z F e P t u yv$-*tv K© 
Pt^33~60at %#^ LT$IM F e £ J; t/T 

«5FePt 1 tftfTFCDC (j^H 

) iwi±^d3SiNtcgMb^tN<fc9^^tfcu^ii-es>y. i«0C (% 

m) tt2%ffi¥&ffimux^%:i\ 
[0049] *M 1 glfc&mizffiz F e P t -CMZ/iyf'J yV$-*fv 

. 1 )%%t^(DC (j^H) |±^Fe P t &<&&& 

*lz&K\,^z&9foLte^£?lz#&-$i£t£M]klzLX^zmm&s 1 Mi? 
tfeiiC (i^^) CDJIEI^: F e P t CI £ (C<£l) % X/$y 
$ljy#$$izc (fitm) &i&(DWBx$-<fy <7 
Jl>£ft&Z£%®3±LX, Z/<y$lJ y?%&tRte:b<D£T2>tcisbX$>2>0 

^-^h^0C (j^fH) #2 
1 ^JirFCDCCDJiHttF e P t ^M@-ea;btUC< < teztc#) 

s 1 'j y</mz$-



WO 2014/132746 14 PCT/JP2014/052341 

[0050] t/c, 1«0C G^H) 

e P t (Zfc&s F Wmt 

h^cfc^T 1 Mi^-e 
feiiC (i^^) 0ilDii0 9 t> F e P t ^-n#T'S^btlTlN^l/NpP^fr# < & 
y, TsJ^vt 'J yV^\Z$-*fv ^frbi&£LTmJ%t>Z>£>^ti£i<&<>Js 

y </mz%^.t ^ 0)V(DW^ L 

tctf^Ts 1«0C (j^H) < L 

T£><0#<fci\, —^ 1 0C (j^H) y < ft 

y 7sJ^v$ 'J y?B$<D7>/<y# Is— btflmpfflZj: < M& 

ZZttteV* !fflL<^0 

[0051] 1 %ffi?V$>ZC (j%m) 0^®^F e P t ^itS?XfiZ/t 

y $ is - K (Dm&frbs 1 mt^(D c {mm) ommtrnt 1 ~ 3 o ^ m -e 
3~1 1 5/xm-efei>C^^)UUI?SL<, 5-10 

Atm-e&^Zl^JbWCifS lA\ 

[0052] dd-e. u-+f-0^-e)iy^L/cfe 

5 0 % <h &£Jft1£0 d <h T?£> y, ^7^7 >f!0 

[0053] h^0C (JES^) 0l^®09"^>s F e P t ^-n#T'S;btlTl/N'2) 

SMi0^!t0i®l(t 'J 

^-^h^0C (j^fH) 0^ffii08O%W±^^ 

9 0 % ^ ̂  9 T ̂  C ^ tf' ct y |!f S L < , 9 5 

[0054] j&a. i^imfcsc G^SD ©jwii^cps^n-r. 
L /c W 2IX ~FV$>Z B£i» £ 0 <£ 9 &JWC& 

&<h, C0^®^^/JN^ < F e p t m-s&v&totir^z 
comiLommmo (co^mmmzntz) 
±mbtiz>» t/c, i ;«i?0¥^lii0^$^c G^SD -m, ^0^9 
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t O fr A# L ̂  1 

[0055] t/c, #0H0lt (7^777) 

Jtisfc L< Kli£-e£>£d<hfr£?£ IA\ (7^7 7 

X) L< tfV WtiilCfclNTtt, ^llF»3lc:£tt£C]I?|f|± 

C (^H) ©l^i^friiilL 

T U C (j^H) © 1 

Mi^friiilLT LS? <h, /^-T^J«4LtUfaafti^i)o 

[0056] t/c, $ — tf*t h 

^©^Pifr;$£©T\ U >y^tT9±"e»t L^o 

tt, h 9 0 %yi±V$>Z a £ frfcft L < s 9 5 %£l± 

IA\ 
[0057] 1-1-4. F e£<fctfP t J^CD&JgTcii 

1 MMMmzmz F e P t 'J Mi, #S 

7uH<h ITFe P t CD<^#A,W£fr\ FePt F e £<fc 

tfp cm 1 o 

[0058] F e P t f c t (®/[>it^) 

9 (Cfi) <hlN9lE^fr'su F e P t P t ^ 3 3 a t % 

J*l± 6 0 a t %7fe)Ss Fe, P t ^l^CDfulE 1 ffiJ^l±0#S7U^^: 0 a t % 

<fcyt#<20at %\XT^M U fro, P t <hfu§E 1 ffiJ^±0^®7u^0 

•nftfr 6 0 a t %J^-F-eS>y, F e t/TRT^^TM^fr £>&£ F 

e P t ^*n"#^§ £. ~$~ <fl/tc£<£ l/N0 

[0059] ^ ̂ tc. m 1 F e P t %<£&mz£^T f C t 

(®/t>iS^) FeP 

t P t 4 5~5 5 a t %-?£>£ d <h frfcft L 

<, 4 9~5 1 a t %-£&%> Z.ilif-$ IA\ fcfc'U F e <h P t 0 

^l+0#^*fr 1 0 0 a t %^-efei) O Fe, Pt £l^©fu§E 1 m&L 

±0#S7u*0^I+0#^MfrO at%J;^#<20at %J2TF-C£>£C: 

<hs JS^t/F e% P t Jil#0tulE 1 ffiJil±0#S7U^0n,It«h P t <h0-nlt 
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if 6 0 a t %UT-e& £ d £fu Ji ttZo 

[0060] F e P t es P t U 

T(is 0iR(£Cus A g s Mn, Nis Co, Pds Cr% V% B %mfZ> 

ZtifZ^s Z.tlb(D§imjbWk(Dot>(D 1 

[0061] mi£C u F e P t f c t Mfefc 

tZ>tcSb(DffrMm&& 6 0 0°C) ZfeTZ-ZZZttf-eZs 

^'JV^UTi^tlfcFePtC ̂ J1 (D 37h £ 

££>£&, Cu^l±Z>ZtlZ£Vs %btltc F e 

P t C&Jf ©ag||Jtj££. 'J >?mz&±T& 

miZ£-?Zf C t WiaK-eS^RTt&ttfc&^o 
[0062] 1-2. 

1 g&BWzffiz F e P t - c^K^'j y/v-fv Mi, P t 

£3 3 a t %J^±6 0 a t %J^T^tUt®#F e £ J: tPF^jl# WTM#) 

i!)^^§¥»2 0 jLtmJ^TCDF e P t 

#01 §£Cfft 

iNT^/^y ̂  U ^itfritiP U^l/NiSSl 

ft) LLUfclliDEieffll 

^fft3££}jPl±TT:« L Tj^f" 3 d £ IZ J; U g^tf ZZ£ % £0 

[0063] F e P t 0 At m %m?LZ>t. cm^o 1 

©ISI^F e P t %btl2>7s/< 

$Ji'&tf£<teZ>£JZtiiii$>Z>o 

[0064] F e P t 

ftlf % ^^ic:t:|UX t ctV/^o 

[0065] S/c, F e P t ¥«2 0/imWT©Fe|P 

3k&£X?¥-mr&2 0 jLtmOTCDP d©if£\ 

F e <h P t CD^stJC^-r^ P t 0ty^-fr3 3 a t %iX± 6 0 a t %VLT£& 



WO 2014/132746 17 PCT/JP2014/052341 

ixfc-ptCF fLt, IfilfcF 

e Ifilfc p t 1 Mi? 

fr£>&<<J tulBC^© 1 

It^c/JN^ < &£>&LN§B0ftX;f^U 

[0066] fcfc'U F e < s 

. IX1'Jm^(C^LT(i+^^}Emfr^«h^^o Fe^Pt <h^#«1±T 

F e P t ^^^-rSd^Ccfcy, 

Z.tifZ^^(DZ\ d^^TiiF e P t lA\ 

[0067] fulB©i:9(CLT^ML/cJPE'MSffl;Fb^^;&JPET-eJP^LT«'r 

MPL^S *yh7°u;U£s i^^J±7°u;U£ ( 

H I P;£) , fan?(SPS;i) o 

dtuc^j, 

[0068] &fc\ 1 9 (C, F e P t F e £<fctf 

P t ^©#]S^||£#£l±£il^£, Sg 1 P t £3 

3 a t %£Lt 6 0 a t %OTMUti^^F e £<fct/TRTMTMtlfr ̂  

&£¥£)*i^2 0/im«F e P t Z £ (C|f;iT, P 

t^33at %iX-t 6 0 a t %7fc}$k Fe, P t Hlft-CD 1 

£ 0 a t %£ y t# < 2 0 a t U fro, P t ttulB 1 

#S7f;*©^I+fr6 0 a t %tXTZfoV, £§p|3fr F e £ cfctf^RTjgft^Mtl 

fr£>&£¥£)*i^2 0 AtmJ^-FCDF e P t INfttf <fc < , MM 

©HZfMfct F e P t ^*n*#^§ tv_ F e ^ P t 7U^ ̂  "a ^ "t!r^£ 

^ cm 1 tmmzfozo 
[0069] fortes Pt, F e0 jLtmJ^ 

T0FePt e, P t 1 

±©#S^llfr^&£¥£]*i^2 0 <fcl\, 



WO 2014/132746 18 PCT/JP2014/052341 

[0070] Z(DiPt, Fe 2 0 jLtmJ^ 

T0FePt e, P t \>Xft<D 1 M\>X 

±©#I^i/)^^§¥^i2 OixmJ^T©#IM^ fulBPt, fulE 

F e% fu§E 1 ffll^±©#S^^©$i^f+(C£|"t~'I>fu!!E P t ©S!J-nfr3 3 a t 

%\X-tQ Oat %7fc)$U tulEit-nI+(C^)"t"'2)tulE 1 M^X-t(D^.MjtM(DtAa 

tf 0 a t %<fc y fc# < 2 0 a t %\XT. iulE^f+lCttf £fu§E P t <hfu§E 

1 ffl^±©#S^*(Z)^I+(Z)Sy^fr6 0 a t %VXT£te2>&?lzWmt2>o 

LTN U/CIUPEF e P t UtcIUpE 1 (DTELMITU 

mfre> & *&<fct/T1 e> & y 2MS 

ttmf&LTVtZVCmmZ. tulEC^© 1 < ft 

[0071] £>£1^ O/xmmPt 

2 0 /A miilT© F e tebXtlZ^ 
e P t j,^© 1 

%2 OAmttT0#l»l^TUl\o 

[0072] d©Jf^ mmm 2 0 (Jim VXT (DP t ¥*^12 0 jLtmJ^ 

T© F F efectt/P t £1^© 1 ffl£l±©#jS^Hfr £>&£¥ 

2 0 yu, fulE P t % fu§EFe% fulE 1ffl.£l±©# 

is TUH© $1^1+^1-3 p t ©sy^fr3 3 a t %IX±Q 0 a t %^m. tuiE 
itn"I+(CM"t"•SfulE 1 ffiJ^-t®#S7U^G)Syn"0 a t %<£ y t# < 2 0 a 

t %lXTs fulEit'nl+tcMf'i) P t (hfulE 1 MiX-t(D^MjuM(Dasf(D^}a 

ti<6 0 a t %£XT£teZ£?lzmmtZ0 fit, #m L/cfulE P t !£{«• 

Ms #mL/cfu§EF #fiUfcfu§E1 ffiJ2Lt©&®7C^JbN£>&£ 

1 2Mi^£*ij5£L 

tulEC^© 1 50 

Lfcgd]pJ±'M£ffl;f^b£-

^£JpETT« LTj»-t£0 
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[0073] 1-3. 

1 F e P t <J yW~>fv MC^T 

1 %M?(DC (mm) ^FePt 

1 c (j^n) ©jisfrF e P t 
^"T <&£<£?£ UTl^(DX\ 7>/<yfl)>#mzC (j^H) tfiW^kM 

X$ — *fv 0)Vtt£Z>Z.t.t>i%h\t^tlZ&['), A 

-x-r u y^^^Mt^>ztifx^^>, 
[0074] t/c, 1 

tc&bs $-?yt*±mztttZ>C<D^&%:&<tZ>Z£tf~e$s C(D$-

>fv 5 v o I %lci-t 6 0 v o I %&TX$>Z F e 

P t -C^/^y5"J yv$-*fv Z.(Dtcit>s 

1 F e P t 'J yy$->f*> 

IJ >y^tT9 £ £ IC <fc kK 3M£"C, SP^^tlSc©^ —yy 

<h&< s 1 &-c, mm^mmt UT^RT^ F e p t& 
zzttfuzzo 

[0075] 2. i2mmm 
2 - 1 . TsJ^v^ 'J yy$ — >fv 

H 1 F e P t -cyW-fv S-Ctt, 

^HTFe, Pt^iU ^Mi:MFe, P t ) J^lCttC (j^Sl 

) ^tiLTUfc^ ^l©12Hl^[:iSFe P t 

D yy$ — *fv KTiis ^M^LTFe, Pt^MU (F 

e, pt) &Mztec (mm) (Dmzmk^^MLX&V, Z.(D&t>m 1 
WI®Fe P t - IPt. 
. F e P t -C^TJ%*>WyV$->fv Mi 

, P t £ 3 3 a t %&L± 6 0 a t %OT^t UT$IW F e ^OTRTM 
F e p t TRi Mi?©c 

tugs i Mi 
? © C a5 IN IC LX V ft V,N d £ % W$k £ T £ o 
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[0076] *12 mMMWilZ&Z F e P t 'J h (C 

OlNTl^0^-r^fr\ m 1 F e P t 'J 
y y h £ mm<D ft #iz -D IN•T Ml! fftBS £#m&f £o 

[0077] 2-1-1. FePt^iC^^t 

*f§2^M#iUC£;tt£ F e P t m 1 

r i — i — i. F e P t ^iz-D^zj ufcft^£|f|jrc 
hz>(Dz\ mm&gw&tZo 

[0078] 2-1-2. Cfccfctf&Jg^fbtKCOlN-c 

C£<fctf£Jg^fbtltt. 3./^* U FePt^ 

&&£>#£ C£<fctf£®^btl£^UT&£Ji (J*ITN FePt-C-# 

m&4k®M£3ZTZ£tf&Zo ) ^tCdSlNT. Ittlift^^FePt^ 

^ F e p t -csmmkynm^izsttzF 

e P t -C^TV^y * U — MCi>lN-c£j$#£&£0 

[0079] t/c, SfFeP 

(Sfctt, Feimt/PtlS^ £&mmtM®3i£* + 
-tt £ d £ £ <fc y , FePt (£ /c F e «fc X? 

p t ^) ©5p±H^^/jN^ < [stem 1 ©;Fb^3*;£^M-t£ o 

o d©£ 1 ©SI^^CDF e P t (Sfctt, F 

t mm (Dmmmm^tk+fiizfi? ztizi: y +^MC/>^ < -r& ^ 
z^&tcisb, Z(D£?ti:m 1 ©;Fb^^«h 1 £>&£C^,h£ 

. C^0 1 < J&e>^lN|gHF»g-e«1^0TiJDE^ 

< J&oTlN^t\ 1 Mi^©C(Z)JlH 

(JFePt (Zfctts F t ^) Vm&lzmt>tl 

>Pt<s 1MS? 

©C©JlHfrF e P t ^M^z^r^zm-btltc^-^fv h *ftWkTZZ.£ 

[0080] *M2mMtmiZti^rs h^C^t5{*:l^$tt5 v o 



WO 2014/132746 21 PCT/JP2014/052341 

i %^i±6 o v o i %7&rc&y. ^mzntzw 
V o I %£l±5 5 V o I %fcftZfcV, fro, C<h#]SilM)<h 

(Dt;l\(D$->fv v o I %£Lt6 0 V o I %J^l 

"F-efe^o 
[0081] C (b$->fv \-±mzttt 5 V o I %£Lt6 0 V o I %£ffi 

£ Lfcmm&s >?izj: vmbtiZ FePt -C-#SItMJl 
rplZ&l^Zs CtfffifeffiTVftZ F e P t 

•o Zs Fe P t <i%-lZTZ>®]$k%m%^ttZ>tc6bZfcZ> 

o t/c, t*-£mzttTzwm#&%3\/ o i %^±5 
5 V o I %£ffi£ Ltcif F e P t 

F e P t < L 

fci 1 (DWit;^m.ik\/tWktZ>Z.£1?Z^Z>&:ilZtZ>tctsbZfoZ> o 
[0082] C<h$-tfv {£;»#«< 5 v o I %^>S, &mW.\\M<b* 

->fv h^(CM1-^^^fr3 V o I 

6 0 v o I %%m?LZ>£s >VtZ£Vmt>tl2> FePt -C-& 
mmik^m^iz&^zs F e p t 
lJ © F e P t < & y, §3li^fi©j&-C^U t)S:5o 

[0083] FePt -C-#Sl£M]Ji^C£lNT FePt < ±fe|— 

(Cl"£^|l£fgll£l±£fil<£u FePt < L/c 

B 1 ©;Fb^fr^£^M1~£fil<£u FePt -&MMfcyaM<D 
§Ett#m©iE£fre>, S^ttlCfcrr^CCD^ifiS: 1 0 v o I %iX 
±5 0 V o I %J2TF£ U $->fv 
v o I %£l±4 5 v o I %J£TF£ U h^McM-t£C<h#jii^b 

1 5 v o I %&L±5 5 v o I %&T£tZ Z. £tft& £ 

o 

[0084] *m2^M#JUC£LNT. #jSI£M)<h LT^i, S i 02, T i 02 

, T i 203, T a205, C r 203, C o 0, C o304, B203, F e203, CuO 
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„ C u 2 0 % Y203% Mg 0, A I 2 0 3% Z r 0 2% N b 2 0 5% M o 0 3% C e 0 2% 

S m203% G d 203% W02, W03, H f 02% N i 02© 9 t lffi 

£ IN £££#•?££ o 

[0085] (S i 02) ttCcfcy 

INC: £ £, 2 LTIN^0 

[0086] 2-1-3. h©li^COlN-r 

*fm<nw, 2MMMWz^ FePt -C U h© 

Pt^33~60at LT$IM F e £ J; t/T 

i)N^^FePt 1 M£?0C (mm 

) 1 Mi?© 

C G^H) &£SWcgMLT££>t\ 2M£?£*t$UTiN&iN0 

[0087] *%2mMMWilZ&Z F e P t - C^Ay ̂  U V t*lZ&^T 

. 2M£?£*t$UTlNfciN 1 Mi?©C (j^H) i±^Fe P t &<&&& 

*lz&K\,^z&9foLte^£?lztt&-Zi£t£M]klzL 1 Mi? 

U&&C (mm) ©JlHI^: F e P t ^"n CI £ (C<£ l), 7. Ay 

^'jv^Wcc (j^H) tfJ&©Jb^-c*-yv hfr£>££tt^*>TA-^ £ 

*Ay * 'J ©<h1-£fc<£-e£>£o 

^-^h^0C (j^fH) fr2Mi?£fiJ5£-t£il^ ^§£2Mi?©M 

(c#£-t£ 1 Mi?©C0JlH(iF e P t ^#*@-ea;btuc< < tt&tctsb 

, m%2)rm^(DPi%Mzfei±Tz> i Mi?©c&, XA^ U y-swc*-

[0088] t/c, 1 Mi?©C (mm) <D¥-mU.mtf'}^<ti;2>£. 
WffiFe P t mb 

h^(Cfc^NX 1 Mi?"e^i)C (j^H) 0®9^FePt 

^^r#"ea^btiTiN^^\^^fr#< &y% xAy^ U hfr 

LT££^^££^tlfr&1'>U XAy^ 'J >yetted-t£A-x< 

1 Mi?©c (£*11) ©¥i^i^(i 

< Ltfi< (DtfJ:i\ -15, 1 Mi?©C (£*11) 
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y •;>y0t©xAy*u-

h frifp/r (C <£ T ̂  $ < s& £ d <h £ & y, if t L < ft 

[0089] 1 C (£*11) ©il®£F e P t ^itS? 

V $ \y ~ h (DWl&frb. 1 MS?© C (j^H) (D^mtmz 1 ~ 3 0 M m -e 

£>£d<hfrif£ L<, 3~ 1 1 5 L<, 5-10 

yu,m-e^)^d^:fr^(Cift IA\ 

[0090] h^©C (j^) F e P t ^^r#-ea^btlT^i> 

*-yvS*0C (£*11) ©^Il©8 0%tt±^:^^ 

L<. 9 0%^±<hft^T^£d<h;6Uyfcf£ L<. 9 5 

%^±<hft^T^£d<h;6^c£fi IA\ 

[0091] j&fe\ iMi?-e&&c (£*11) ©jwii^icps^ft-f. flUtf. 

£@l-ep&L/cW2J^T-efe£B£i»<h ITti^o 

[0092] t/c, lMi?-e^i)C (j^H) ©^lUtiitt, #Hft (7f^77X) 

tfjat L < &y-i^^y Kti^-e&£d <hmf£ LIN0 

[0093] t/c, $ — tf*t h 

^©^Pffr;$£©T\ ^ U >y^tT9±"eift L^o 

tt, h ©*ltt?&Jttt 9 0 %J^±-e«>i> o <hfrfcf % L < s 9 5 %£l± 

IA\ 

[0094] 2-1-4. F e£<fctfP t £l^©#jS^;|| 

FePt -c^xAy^ U yW->fv Mi. #S 

7uH<h ITFe d3<fct^P t ©<^#A,W£fr\ f§ 1 FePt 

-C^Ay^ 'J yV$-tfv h FePt ^#*@(CF e£<fctf 

p t^ro^s^m^^sn-TtcfciN (mzmM&mvmm) 0 
[0095] 2mMM&lZ£VTs FePt^illCtftTti^FefeJ;^ 

p t m 1 mjfcBM® r i — i — 
4. F e&&XfP t -efftBE Ltcfo^tmBXfo&CDZ, fft 
mzgfatzo 
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[0096] 2-2. 

F e p t u h^s^t 

£t\ P t £3 3-6 0 a t %MLtiS^F efc^tf^RTjg 

FePtu 

ti = *JJIs7n>rtf±i;zm]££vm'£) $-£ZZ£tZj:<<Js FePtIM 

m%<D¥®fiLm&+ftiz'b$< L/cM 1 (DE&mx&ftmt&o FePti 

^#»7hvrxfe-eftmT&ts #<©*i^. ¥mmtf3 0/xmix 

±£tezt\ e P t 

•tt £ d <h (C <fc y, £+# (C /J\ £ < t Z> Z £ if-X $ £ o 

[0097] Z(Dm 1 FePt ^Mft3£©¥i^i^£+^MC/jN£ < t 

£ d £ £ <fc y, Z(Dm 1 ©SI^H^<h 1 Mi?©C£;!£-

LTJPE'MSffl;Fb^^(cr^,h, 1 Mi?©C©J10&F e P t 

ttzMftlzmtotl^T < s %bUtc1]\\]±mumWb^m^:1]\\]±'Mut£ Z £ 

(<_ <£ y % 1 JK\)L~5~(D C ©JWllfilfr F e P t >tc$ 

[0098] m 1 ©SI^H^IC 2Mi^£*ij5£LT^&^ 1 Mi?©Cfr 

1 xffiTv&zcfiLTofiLmtfgntoiz'bz < &*> 
(Wbtlfc# — <fy 'J >?&?T?fcI&lZ&± 

•f £/*-•x-f -e^LTJPE'J^iSffl;^^^ 

MLfct, L/cl^PE'MSffl^^^JPET-eJP^ Lrmmt 2> Z 

£IZ£ y, FePt -C^Ay^ 'J h 

[0099] FePt 1 ©;Fb^3*;£^M 

-t£^f©#0SL H 1 

mzmM-znts ^n^xm^^x^^ 

l\ jK%*XM^Tzm-Ss 

[0100] t/c, FePt &-&&®mtzm7LT. FeM^itfP t 
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ffliNTtcfciNo zom-siZs Fef» ptf» temmtmrnm 
Fe^w^cttfp t jx 

£ < LT, m 1 (DM&fflttJJiPlOlKi, FePt 

^^l/N/c^*n"£ [R] X" ifo •?> 0 

[0101] fcfc'u F e 

s &V&lHZffiLTli+fttj:£m&>&M£ft&o Fe^Pt 

FePt ttzztiz&v* o T fcS1££<£ < 1"£ 

Z£tfXl*Z<DXs Z(DfiLX&F e P t £ lA\ 

[0102] fulB©i;9(cLT^ML/cJPE'MSffl;Fb^^^JPET-ejp^LT«'r 

H I P;£) , MLMJP7X7|JgS (SPS;i) o 

o<hfrfc?£lA\ dtUC^J, 

[0103] fcfc\ *m2mMBM(DmBm<D<l:?lZs FePtMifilCF eti£X? 
ptM2mmmximtz>s pt^3 
3 a t %ix±6 0 a t %OTMUti^^F e £<fct/TRTMTMtlfr£ 
ftSFePt P t £3 3 a t %£l±6 0 

a t %*>S, Fe, P t &Lft(D 1 «l±©#IS^Il£ 0at%<fcy=fc#<2 

Oat %J*l~F#^i L, fro, P t <hfu!!E 1 ffll^±©#S7u^CD-nf+fr6 0 a 

t %J^"F-eS>y, F e FePt 

»IiliF e P t^iUlCF efectt/P t i&ft 

(M2mMMB<Di§^) tmffiXfoZo 
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^lLTUfctf\ ^ib^J2-e^ F e P t ti±7 K 

i 02^<h£-JtTiFb^LTJPJ±'MSffl 

;Fb^3*; £ L T IN £ j&fr\ * £ &*l&J& £ & o T IN £ 0 

[0160] *J;b$^y2-et. ^Ste^y 4 <>1 IWJ^mtC. £t\ ^7h7^X^FePt 

^#7 h7<X^^^iUfco ?#£>ftfcF e P SvCXK^OT 
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mm ym &45»mx&^tca 

[0161] ff)tlfcFePt^#7h7^xmi 0 2 0. OOg^ 1 Mi?©¥ 

2 0~5 0 n mt'2 tlT^Zt) -tfy 7? ̂ 2 1 

. 2 5g^:N ?M0. 7 ^ m © S i 02|ft3*;4 1 . 4 2g^^ 

JUX5I3 (4 6 2 r pmt'4 81 ,3 3 0,5 6 00) L 

Xs £©}]PE$^ffl5I^I^©ft£^c£iN 

X TK JU U X <13 y % i)Pl±!)^$n © F e P t 

h7^ +^MC«ffllb£ tlX^£ t%7L btl&o 

[0162] ^JS: 1 3 2 0°C% j±t> : 2 6 . 2 M P 

a, 0#^ : 6 0 m i n % #HE : 5X1 0"2P a l^TOM^^©£#X*V h 

[0163] <h^mC)iy£L/c<hd3. 1 0 0. 
0 8 %Xfe -o fc0 

[0164] ^1 OlC*J:b&0y2© 

(s^®?ife$iji oooi^ 
$ y& 5 0 ju. m) %^to ^1 OfrbfrfrZ>£?lZ, *£b&0y 2 (DjfoH£fa(D 

(^7) ttk^TimizM^ikLT&V, M 
(s^0?i^$tti ooois) 1 oic£ 

^X, C©93fttf*IlN|^fe©/J\;*&j&£ UXiM££ft£©^"C£>£0 tctcL 
, 1 M m&mz 

1 Mi? 

©¥i^i^(i2 0-5 0 n mjgJSX&y, FePt LX^£ 

C&2Mi^£ffMLX^£t©<h^;i£>tl£o 

[0165] t/c, ^»y4Xii. R^©Cffi^]±(Z)^(C#S-r^Mfe©M (El 7 tC 

a^x^Epx^-rs^i) x&£*y K (^Pt) ^tb 
&®\2<D&1fcfo<DmWtlziZ, K (^Pf) 

[0166] %izs ^wyi~4, tmmu ##$n 
*§(C3>Ay ^ U y99 — tfv K^^lLs 3./^*'J 
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^Mkmrnttrnm®yi~4, tbi^yu ##$ji tmmz^-otc0 
[0167] x/tvwyvmmmmmm 15^ 30^ 10m 2 0#^©&0#j&-c 

©/*—x-f ttl'etll 1 5 8 4, 1446 6, 1337 7, 14 

1 6 7-efe-^/co ^tl£>©{[!£7°• v h L/c^7£ffi©^fiteR £b&0ij£ 

<h t (C|H 8 

[0168] *Jzb$$$y2©A-^ ^Ufg£$Ui% ^li4tJ:b^T®i&T#<ft^T 

l/N'So 

[0169] IZS *J;b$^y2©7>/^y $ 'J yV$ — >f*t 

<? ttt 
^<Z$miZ%< *tt,&m2lZ8\,^T&s 
& 1 Mi?©¥*^ifi: {*=?< yyW) 2 o~5 o n mjgjg£®a&T>jN;* 

2«eMLTfcs^ F e P t 
2Mi^©C& 1 Mi?© 

CfrE^^tl/c^H-efey, 2Mi^©ftSB©C© 1 Mi?&JlH£F e P 
t ^^zmfrtix^t^tcisb, 'J y?<D£krplzlfi<DWM-£$ — ?y 
h/*—x-f <7)llZt£Z>t%A.bnZ>o Z(Dtclsb. *J;b$^y2 

©3>Ay ^ 'J yy$—*f*t 'J -?tct$iz%£T 

%*-T< <7 <t£-otcib(Dt.%XbtiZ> 

o 

[0170] ub&0y3) 

*tb$^y3-m, tt&m2-zm^tzji-Tnymmttij-xy7"^2 
1 . 2 5 g -frb$FikWt>-i£y 2 1. 2 5 g izmXtcZt, 
M0t©>at £ 1 3 4 0 °C(C L tc Z £ ttmn 2 t |W]^i(C LT, 
£<£zfx/i v $ 'J y f $—*f v h £WM L tc0 &fc\ > 
tt^JfeflJI ~4-effl^/ct©^:^l--efel'J. 2»eMLT^^l,\ 

[0171] nm^tcmmwrnrnm^mmm^ tmmizmMbtctz^ 98. 2 
5 %T'fe O fco 

[0172] ii uz*tmm3<o 
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i oooi^ 
$ 5 0 ju. m) il 1 IZs ^ttmn3(DmnW(D 
mm^bmm2(Dm^wtmmzmmm4(Dm^wmm (@7) ^tb^x 
imizM^ikisT&v, ooois) (D&mm 
mmm-zfo&m i MZ&^TS 

t/c, RJ12©C4l|f|±©FaUc#£t"£!i 

(@7 tcaiNT^Ep-e^-rspfe) K (^Pt) tft>?friz 
ftfctztfs *tk$tM3 (D'Mnfa(D$&Ulzi^ ^©cfc-p&tf'T K (^Pi) tt 

[0173] t/c, ^ib^j3©^^©MM (^ii) ttmnz(Dmi&wmm 
(ii o) tmm-e&v. ti-tfymmt LT 1 int^co^mm 
<7Vi) 2 0 — 5 0 n m©^— i£y-J=yv ¥^li^8yu,m 

© # H It a - # > % I•vT t, ?# b tl £ fcfc ip fa © MM in *§'T? $> & Z t tf t) 
fr-otc o ¥*^£^8 AtmfiD#||M2j—FePtM7h7 

U^tctibtct^sX bti&o 

[0174] ^«yi~4, tmmu 2, #^yi 

•h^lKcxAy * U yV$-?v h'J v4Wcfg£-r£ 

A-x^JUi£©M£^«yi ~4, Jzbl^yu 2, ##0J1 ^IfUHlCfr 

•P fco 

[0175] 5^\ 30^ 10m 20tr^©^0t^-e 

©^-x-f^JUKi, ^^14 2 6 6, 1 4 5 6 2, 13681, 13 

4 04t'fe^fco "ttlbCD^-Jn v h tb$$$y& 

&$n^<h 11 (cm 8 (c^t"0 

[0176] m8frbn%bfrte&?iz, $tihWti-tfyiz^^Tte^(Dm£tfmnfoiz 
< ^^^^iBHft-e;Fb^L/c/c^©^Wy4 

Ztf—Jb^Jb-Z+ftlzM-n L/c*J:b$$$y3 Z'iyf 'J y^(D/<—T^ 
tJls<D$£±£Ltf$EMlZ&<te?ri*ZZttft>fr?fco xstyf <J y</B$(D 



WO 2014/132746 41 PCT/JP2014/052341 

8 Aim #-;U$>'U"e+^(C;Fb^i LT Lt 9 

LSi/\ <7 dMi 

r>m) #2 o~5 o nmgjs) 
lC&oTU£l\ 2;^fBMLTLf?fc^ XAy * U >^0t©A-

[0177] (##0iJ2) 

*##0J2ic£tt£5I^»7k h®M0IItt ( 

50Fe — 5 0 P t ) —8. 99mo l%S i O^'fe^o IP "*3% #Sj55c^© 

M$© SUtt 5 0 a t % F e - 5 0 a t % P t -efe y, d ©j&tt^Jfetfy 4, 

£b&0!l2% 3 £|fUHUT 

&S i 02Lfr-a &fc\ S i O20tli^mo I %•?&&< v 

o I %vmv;TZts 2 IzSttZMSIftJiSh©$lJ5£ 

© ii HI (i (50Fe — 5 0 P t ) — 2 5 v o l%S i 0 2T' •!> 0 

[0178] £t\ ^7 h7^XSTF e P t ^#7 h7^XteMLfc0 mb 
ntcF e P t£>&7 xmmommm (^f<7>g) tt4 5Atm-C 

O fco 

[0179] ff)tlfcFePt^#7h7^xmi 17 0. 0 0 g £s 0 . 

7 At m © S i 025^7^ 5 5. 3 6 g <h ^ *J\—JU $ JUT'/ft;*• (462 r pmf 

3 6 0tP^ft^|0$E0i£9 9 7, 9 2 0 0) LT, 

L/Co /K-JU$JU'eS0#^I^UT 

ay. JPE'MSffl;Fb^^^©F e P hV'fXi^.t^S i 02|» 

[0180] ^JS: 1 000°C, j±ti : 26. 2 M P 

a, : 6 0 m i n % #HE : 5X1 0"2P a l^TOM^^©£#"C* V h 

[0181] nm^tcmmwrnrnm^mmm^ tmmizmMLtctz^ 98. 4 
4%-efe-^/co 
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[0182] ii 2 £*##$12© 

(s^®?ife$iji oooi^ wn^omRm 
$ 5 0 ju, m) £^"f0 ii 2fr£>;bfr£i:9 IZS 2 (D'MuWO 

M«^«y4©^{*©M£ (@7) ttk^TimizM^ikLT&V, M 

(S^®?lfe$iJi ooois) ©#sii«a¥JlTfe£E 1 2(ca 

INT, s i LTiEH£tl£©<^Tfe£o t 

fcs ^wy4T(i, mt(Dc*m±(Dmiz.fei±tz>m&(D%M± muz^s^ 

T^EPT^-fgpft) Tfe£*V K (^Pf) *##0|J 

K (^Pf) &iEH£ti&iN0 

[0183] %izs ^wyi~4, j;b$^yi~3, #^yi 

tmmzx/^y$ u K^ u v^wcfg^-r* 

A-x^jui&©M£^«yi ~4„ im.mi ~3, #^yi ̂ iwj^mtc^ 

•3 fco 

[0184] X/^^'J>yft^8^0^1 5$h 3 0^ 10m 2 0#^©^0#^T 

©A-x^ ^tl^tl4 8, 5 1, 2 7, 3 5Tfe^/c0 

{®^7°Py h Jzb$$$y£<£t/#^y(C£tt£i£|l<h 

<ht(C|E|8% US 9 

[0185] i8, m9frt>Wt>frte&?lZs C£^f-t±1\ 

i 02©<^£#fr;fc#^y2&% XAy ̂  U >y0t©/^-x< ̂ KZ)fg£i£fr 

#?ftlC'>&lN£ .hfrtofr-^/co dtltis S i 02(iC 

<fcy 

[0186] (#f|) 

^«y 1 ~4„ tmm i ~3, #^y 1, 2IZ-D^XCD^W^-^ 
CD^ 1 (Ct <htoT^1"o 

[0187] 
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[H1] 

£—fyhCOfflM 
'J&B 

(°C) 

m 
(%) 

2 ma 
A'-ptf 
m 

IBM (50Fe50R) 3950attC 

Fe 7WXM 
{20 u ml® 

F*t SK1 H m) 
C$0(8tfm) 

10 1300 92.26 814 

3S»J2 (50Fe-50Pt>-39.50attC 
Fe$)(10/im) 
Pt 19(1 U m) 
C«X8jUm) 

10 /?ssy=?—W,En 1300 91.69 636 

30M'J3 (50Fe-50Pt)-39.50a«C 
Fe^XlO^m) 
PtfadjUm) 
C*8(8tfm) 

10 x-im, 
(^#0fE0ifc 9,000 0) 

1100 92.10 113 

tfclxW (50Fe-50Pt)-39.50atSC 

FeR 7WXVi 
(45jUm) 
C» 

(20~50nm) 

10 
<l> 

(^S0fifi]ifc 665,280 0) 1460 96.12 4807 

##» 50Fe-5CPt 
Fe $X10/L/ m) 
Pt $X1 U m) 10 $yz?z>—WaMa 1300 91.10 8 

36WJ4 (50Fe-50Pt) 
-16.71 mol%C-6.51 mol%Si02 

FeR 7WXW 
(4511 m) 

emu™) 
Si02(0.7 U m) 

20 
1 00:*"-^ 

(^»0$aUife 1,330,560 0) 
2 0S:5>^-li;S^ 

1300 96.55 38 

htlx^j2 (50Fe-50Pt) 
-16.71 mol%C-6.51 mol%Si02 

FeR7h7-fX"$ 
(45 ^m) 
C» 

(20~50nm) 
Si02(0.7 U m) 

10 (^fS0$E0Sfc 1,330,560 0) 1320 100.08 14167 

tt$x«3 (50Fe-50Pt) 
-16.71 moKC-6.51 mol%Si02 

FeR7l-?<fX*f» 
(45jl/m) 

CKKSjam) 
Si02(0.7 u m) 

1 0 
t'-llill 

(^»0fe0ifc 1,330,560 0) 1340 9825 13404 

##&J2 (50Fe-50Pt>-8.99mol%Si02 

FePt7hWX't» 
(45// m) 

Si02(0.7 jl m) 
1 0 (IMI0$a^ 997,920 0) 1000 98.44 35 

[0188] ^«yi ~3% tmmis #^yi (s i o2) 
^wy4, jzbix^y 2„ 3, ##^12^ (s i o2 

) SftTIN£0 

[0189] ^wyi~3(i, h®M^6 0. 50 (50Fe — 50Pt) 

-3 9. 5 0C-eS>y, F e P t LT^ 1 )>K%t^(D 

1 ^?©C|f|±^d3SlNjcgMbTlN^ 

iNj*i££^-f *:PgBE(Z)i50ft(C#itl£o 

[0190] tb&flj 1 1 ~3 £|fUHlC*-y v K©llJ^fr6 0. 5 0 

(5 0 F e-5 0 P t) -3 9. 5 0CV$>Ztfs FePt^ill^CM 

LTIN§ 1 1 

SMUT*fgBE©i50ft(C"aSn^lN0 
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[0191] ^1 (C, 

mi ~3&, y^o)v% 
1 1 3-8 1 4 £'>&<, 1 om 

4 8 0 7 .hJzb^T 1/4 0-1 /6jgJt-C£>£ 

o 

[0192] ^%mmmmz^u^mm^ ~3&, F e p 
\^Z> 1 Mi?©Cfr2Mi^£*ij$LT££>t\ 1 ^HTFCDC |f|±tf fcSlN 

F e P 1 )% 

*i?©c&jiH©&<hA,<>:frF e P t ^mzmfrtixi^t^xbtis x/S 

y$'J y?(D&rplZ 1 Mi?© CifF e P t IZ < < A-

< &-?r^Zt%x.btiZo 

[0193] —Jj% *fg0S©i50ft(C"a ttl^^Jzblx^y UCfc^NTti. 

jimm 1 Mi?©¥*^i^ yyw if 2 0-5 0 n m 

f?'fo<<Js 2«eMLTfcs^ FePtM 

2Mi?©C& 1 ft 

m^(DCifj±m^ntdtm-z-fov. 2;^©s®©c© 1 Mi?&jiH£ 
FePt ̂ XWfrtHZ< < t£-oX ^ztclsb, 'J y </(Dm.^lZi%(D 

tlZo 

[0194] &mmkyn (s i o2) h©iij^fr7 
6. 7 8 m o I % (5 0 F e - 5 0 P t ) - 1 6. 71mol%C-6. 5 

1 mo I %S i O.X&Vs fr-D, F e P 1 Mi? 

©Cfr2Mi?£tiJ5£LT££>t\ 1 Mi?©C^]±fr£SWCjgMLT^ 

*fgBE©§B0ft(c#iti£o &fc\ mfe0!l4-ctt% 
mmmtf 4 5/xm^^UF e P t ^#7 

S i 02/l^llP'f^(Z)7K )\/^.)\/X(D 1 fxPia @ ©SB^FflO©/!:*•' ( C IU ©/Fi'n' 

) F e P t ^#7 Xmm&+ttlZffiM<k-ZtlT^Z£m?Lib 
tls c miifct)Ui$t(DWB}tt,'ci X\ 1 C CDJUEI^: F e P t •'^7 h7-f X 
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T t (D X b> tl&o <l(Dtc.&)s — *f y h 

1 Mi?©C^±&£SWCgMl±-f (C FePt 

mfe0U4-e&, xj^y $ 'j 

[0195] -i5, (s i o2) tf^3.tiT^z>bmm2s 3&, HMJ4^ 

K©llj^fr7 6. 7 8 m o I % (50Fe-50Pt) -1 

6. 7 1 m o I % C — 6. 5 1 mo I %S i 02T'(5§^ FePt •" 

1 M£?fr2Mi^£*ij5£LT 1 )%%t^(D Ci±mut 

fcsy. *fgB£0!BHfclc^3ift&i\, &fc\ £b&0!J3-cii. ^«y4<h^]*§ 

iZti-1<y JIM* t LT¥£1^18 yu, m CD^Itti -1<> £^T ̂ £ t>\ 

F e P t 7 i 0 2|ft <h LT^^fc 

t& t'h^l^ti-tfyy'^y <7 (1MS 

?©¥±H^ (p^-f fr2 0-5 0 n mfMJt) <h^MJt©¥*^i^ 

2;^fBMLTLf?fc^ 1 Mi?©C(Z)J10£: F 

e p t^#7 h^x^fr+^Mca? mbtitc$-fy h 

1 Z.(Dtctsb, X^y$ 

'j yy^cD^-^i <?)\S(D%^.W£>< te-ox L3.-otc$>(Dt35A.bnz>o 

[0196] C£^H±1\ LTteS i O2©*£^fr##0iJ2li, X/1? 

v* U 7^ tlffrfr-itco Z.U 

(i, S i 02(iC ^:J;b^T#S«h(Z)g#^lfr^$^d t, S i 02(C& 

3sX btl£o 

mm±mmRim't± 
[0197] *feBBlzffiZ#-?y Mi, FePt-C^^'JV^-yyh^ 

t/c, *fgBJ^C#£lii£;£&li, FePt 

^ u yv$-tfy h©M^>£<h 

o 
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HacOlfiH 
^111] Fe, P t F e P t -C^Ay * 'J y?$-

P t £ 3 3 a t %£l± 6 0 a t LT$IM F e £ 

FePt 

1 MS?© C m±tf (C^M LJ; 9 ICtfifc L£ 

FePt -C^Ay^ 'J yV$-*fv ho 

^cII2] Fe, Ptfc^tfC^ttL, £<^CFe, P t ^0 Hfi£l±© 

Z> F e P t — C^TvAy $ 'J y *? $ — *fv 

T, 

P t £ 3 3 a t %J*Lh 6 0 a t %7fe)S, Fe, P t ^l^CDfulE 1 ffi 

£1±©#IS^||£ 0 a t %<fc y fc# < 2 0 a t L, 

P t (hfulE 1 ffiJil±0#S7u^©n,ItA<6 Oat %JilT"££>y, £§nB 

F e FePt 

1 Mi?©c |f|±tf fcSinc&M 9 ictfifc L 

FePt -C^Ay^ 'J y</$-

*fv K0 

^<Ijt3] F e, P t J^l#0tulE 1 ffiJ^l±©#S7U^^, Cu, Ag, Mn, 

Ni, Co, Pd, Cr, V, B(D?t>(D^m&±^foZ>Zt%:l&ffi. 

tt&mMmZ (Cmm(DF e P t U yV$->fv hQ 

5RII4] fulE 1 1 At rn £l± 3 0 *t m £ d <h £ 

M^-r^Il^in ~3©lNl*n3bHCiB^0F e P t -C^Ay^ 
U y9$ — *fv ho 

^115] fu§EC©i£0H0|i^£, #0H0ft*i£tL<&^^>hli£Tfe£ 

~4©lN-fftjbHC§EiiCDF e P t -C^X 

Ay * u yo*$—fv Ko 

^cII6] fu§EC©^-^fy h£telCttT£tei|*#«<5 v o I %£Lt6 0 v 

o I %yLTV$>ZZt%ftfflLtTZ>II^CIH ~5©lNl*n3bHCiB^0 
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FePt $ 'J y9$ — *fv ho 

#Ij|7] fulEC 9 ̂ fulE F e P t 

mittU§EC 8 0 %U±V$>& If #*I1 

~ 6 0l^ttL7bHZ§3M(D F e P t U hQ 

#318] fulEF e P t^£*!4nc;*e>lC^btl*ltf#ifcUTlN£c:££Jft 
tt<h-t3§f«|1 ~7©^Ttlfr(C|ES©F e P t -Cmzsiyf'J 

#119] iiu§EC©*-y v V o I %£l±6 0 v 

o i %^-es>y. tuiBi^bW©^-^y 
fr3 v o I %J*LL5 5 v o I %^)lTS> lJ, fr'Ds ttllBC (hfulEIt'fb 

v o I %£l±6 

0 v o I %^TTfe£d<h£M<h-t£!f#II8(C§Ei6©F ePt-

C^3,Ay ^ U — h0 

#IH10] gij pESHb^lffi fct % S i 02% T i 02% T i 203% T a2Os% C r203 

„ CoO, Co304% B203% Fe203% CuO, Cu20% Y203% M 

gO% A I 203% Z r 02S N b205% M o 03% Ce02% Sm203% G 

d203% W02, W03, H f 02% N i 02©^©'>ft<^11^t 

A,-eteZZ£%ftfflL£tZm#.l%8 £/c&9(C§Ei6©F ePt-C| 
xAy * 'J y99 — tfv h0 

#1111] iulECtt, S#^M5tP§ Lfcffi^2^ 
mtTZtmmi ~ 1 0©^Ttlfr(C|E®©F e P t 
U y9$—*fv h0 

#iH2] o%^±-efe^d^^M^-r^ii#iii ~ 1 i ©IN 
TtlfrtClEtfc© F e P t -c^ U hQ 

#1113] P t £ 3 3 a t %£l± 6 0 a t LT$IM F e £ 

0 ix mi^lT© FePt 

. 2&J|rF£*t$UTlNfciN 

LTs I^C^© 1 < &£>&IN 
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t ^ U h©M3a^)io 

#1114] 0 yiim£lT0 Pti^, ̂RT 

0 yiim£lT0 F P t <h F e 

0^1+^1" £ P t 0#^tU^fr3 3 a t %IX±Q 0 a t %\XT£t£ 

•2><£"MC#MLS #M U/cfuHE P 15^7^% #M U/cfuHE F e 5^7^% & 

1 2Mi^£*ij5£LT^& 

tulEC^© 1 

ft-e^u JPmm&mM&mmzwmLtc&s imistcmmm^ 
mm£mm*mj±TT:'i]mLTmzT%z.£tkn'i$k£T%F e p t -

^ U h©M3a^)io 

#1115] P t £ 3 3 a t %£l± 6 0 a t Fe, P t £1^0 1 

0#S^ll£ 0 a t %<fc y fc# < 2 0 a t U P t 

•hfulE 1 ffiJil±0^S7u^©n,ItA<6 Oat %JilT"Cfey, ^pBfrF 

e Oyiim£lT0FePt^ 

M£?fre>&y 2 
LTI^C^© 1 < 

SFePt 'J 

#1116] Pt, Fe 0 yiim£lT0 

FePt e, P t iXM 1 ffl 

^±0#S^fr^ft£¥£)7lM2 0 umiXTfD^mWM^s fulE P 

t s fulE F e % fulE 1 M.iX-tO&MTuMOM'n I+tCMf •SfulE P t 0 

SU^fr3 3 a t %iX± 6 0 a t %^Ms tulE^IttcMf £fu§E 1 ffl 

£l±0#jS^H0tU^fr 0 a t % J; y t# < 2 0 a t %\XT. fulfil 

tulEP t (htulE 1 ffiJ^±03izS:7u^0n,!+0tUn,A<6 0 
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a t %£lu§EF e P t 

L/cfulE 1 i><fct^RTjgftj 

tuiBc^© 1 }rm^m*mwfoizj]\^ < 

hmT^mLxmzT%z.tttn^tt% F e p t -c 
,J ySff-Sfy h©M^)io 

#iH7] 2 o/im« pt^t ^RT 

2 0 M miilT© Fe, P t ^0 1 

Sju^frIQ^'2)#S^7^;&S fulBPt% fu§EFe% fu§E 1 W£l-t(D<k 

S7U*©if^I+(C>^'r^ P t ©SU^fr3 3 a t %£l±6 0 a t 
s fulEit'nl+tC^l't"•SfulE 1 ffliil±©#S7i;^(Z)S!J-n if 0 a t %<£ y 

t# < 2 0 a t %£IT, jtusE^f+lCft-r £ P t (htulE 1 
)H7iii^©*n*pi"© •Sll'n'fr 6 0 a t U% ?¥M! U TC 

fuEE P t #M L /cfuHE F e ̂ 7^ #m L /cfuHE 1 

y IUIEC^© 1 

it^c/j^ < JP 

tc&s &z. 

£%ftWL£TZ FePt -C^Ay^ 'J yW->fv 

o 

#1118] fulEC^(Z)fulEJPE'MSffl;Fb^^fa(c^-r^fa^^fr5 v 
o l%£Lt60vo \%%n:-e$>ZZ£%:ftfflL£tZm#.mi 3~1 
7 (D^ttlfrtClfltfc© F e P t -C^3>Ay ^ U h©M 

Jsifr&o 

#1119] P t £ 3 3 a t %£l± 6 0 a t LT$IM F e 
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£ fa JP L T t\ -1\ Jl T • -f tf £ i; £ L T M 

. mcmm® ^ 

hmT^mLxmzT%z.tttn^tt% F e p t 
U yW-?v 

[II#II20] emm 

&s P t <h F e CD-ntHC^t" §P t ©"a^tUn" 3 3 a t %i^l± 6 0 

a t%J£TF£&£<£•? £#fiU #m L/cfulB P t #lLfctu 

IBF 

-^UZP^fr^l^MJtt'e^LTig 1 ©1 

. 1 ©;Fb^ft3^C^M^Mt)£#fr 1 

y i^c^© 1 Mi? 

U 

L/cti. L/c»E'MSffl;Fb^^^:JPET-eJP^ LTj» 

FePt -C^XAy ̂  u yV9->fv h ©M 

Jsifr&o 

[II#II21 ] P t £ 3 3 a t %£l± 6 0 a t Fe, P t £1^© 1 ffl£l± 

©#S^||£ 0 a t %<fc y fc# < 2 0 a t U P t 

•hfulB 1 ffll^±©#S7i:^©-nf+fr 6 Oat %iilTTfey .. ^nPfrF 

e FePt ^RTjgftl^ 

Mt)£#frltlbt)^£M LT^^-^v/UZP-rfr^i;^*MJttT? 

SIXTHS 1 ©;Fb^3*;£ftMU ftML/c§£fn ©^^(C^RT 

»Jp LT, I^C^© 1 SHft 

T?5I3 U L/cti, L/c§£Jpj±'M£ffl 

;Fb^3££JPETT«LTj»1-£o<h£^t<h-t£F e P t -C 
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^ 'J y9$ — *fv 

[II#II22] Pt, Fe FePt $k<£&m3i£s 

e, P t \>xM 1 

fulBPt% fu§EFe% fulB 1 Mm-t(D^MjuM(DMaS\-

tcMT^fulB P t ©S!J-nfr3 3 a t %lil±6 Oat %7fc>i$k fulBltn" 

i+(c^-r^tuiB 1 m&±<D&m7um<D%\'&tfo a t % £ y t# < 2 0 
a t fulfills 1+^1" £ fulE p t (htulB 1 ffiJil±0^S7u^ 

®^!+(Z)tU^fr6 0 a t #iLfcfulEF 

e p t #M L/ctuiB 1 mtxt(D±mjb:m-frbt<tz>±mm 

JUZP-f 1 #iL 

/c§£f§ 1 1 M£?fre>&y 2Mi 

W(C/JN^ < &£>&LN§B0ftT;!^U 

ti. ftML/c»E'MSffl;Fb^^;&JPET-ejP^LT«'r^o^: 

FePt 'J yW->fv 

[II#II23] P t n^s ^RTF e 

e, P t J,^© 1 «l±(Z)#jS^||fr£>&£ 

fulBPt% tulBF es tulB 1 Mm-t(D^MjuM(DMaS\-

(C^t" IT'S fulE P t ©S!J-nfr3 3 a t %lil±6 Oat %7fc>i$k fulEitn" 

i+(c^-r^tuiE 1 m&±<D&m7um<D%\'&tfo a t %£ y t# < 2 0 
a t %iilT% fulfills 1+^1" £ fulE P t <hfulE 1 
®^f+©tU^fr6 0 a t %J2TF£&£<fc9lC#fiU #iLfcfulEP 
t #m L/cfulE F e #m L/cfulE 1 

1±, -^UZP^fr^l^MJtt'e^LTig 1 

iL, ftML/cl£f§ 1 1 

^^y 2Mi^£*ij$LT^ft^C)|M»JP LT, l£C)^(Z) 1 )% 
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iss^-e^u apj±fcfc^i^0 
L/cti, L/cl^PE^iSffl^^^JPET-eJP^ LT 

l$MTZZ£%ftfflt£TZ FePt $ 'J yV$-*fv h 

#1124] tulBC^©fulBJPE^iSffl;Fb^^fa(c^-r^fa^^fr5 v 
o i %^i±6 o v o i %^-es>y. mm&\tmm(Dmmwm% 

V o I %£l±5 5 V o I %m]ft 

T?£>y, fulBC^,hfulBI^b^^«h(Z)^I+(Z)fulBJPE!)^iS 

v o I °M±6 Ovol %£IT 

9 ~ 2 3©^Ttlfr(C|3S©F e P 

t -C^^Ay ̂  U h©M3a^)io 

#1125] Fe, P t iil^©fill3 1 ffliil±©#S7i;^(is Cu, Ag, Mn, 

N i, Co, Pd, C r, V, 

<hf£§f#II1 5, 16, 17, 21, 2 2, 2 3©^Ttlfr(C|E® 

©FePt -C^XAy ̂  U h©M3a^)io 

#1126] fulBI^bM^ti, S i 02, T i 02, T i203, T a205, C r20 

3, CoO, C o 3 0 4, B203, F e 203, CUO, CU20, Y203, M 

gO, A I 203, Zr02, Nb205, Mo03, Ce02, Sm203, G 

d203, W02, W03, H f 02, N i 02©^©'>ft<^11^t 

^&£d<h£M<h-t£!f#II1 9~2 4©^Ttlfr(C|ES©F e 

P t u yw->fv 

#1127] fulBC^© 1 1 M m£Lt 3 0 M 

^d^^M^-r^II#II1 3 ~ 2 6©^Ttlfr(C|ES©F ePt-

C^XAy ̂  U h©M3a^)io 

#1128] tulEC^©!^!^^ #0H0lt*i£t L < > Kti^T 

fe^d^^M^-r^II#II1 3 ~ 2 7©^Ttlfr(C|ES©F e P t 

-C^^Ay ̂  U h©M3a^)io 


