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[0056] LT^^©p^w^/jN^iNt(Z)^ffl^titi\ mm 
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C = C|^ c = 0i^ C-O^ ^ 

[0057] M{£tSJ13 0(DBfr*mi&tZ>Z.£lZ&-oZ, l»Wi^'J^< 

T•Spin's 2 0 0 n mJ^T^fcfj£ L < s 1 5 0 n mj^l 

~Ftf <fc y if 3i L < . 1 2 0 n mJ^Tif)^ blZtfrt. L < . 1 0 0 n m^TF#^ 

)V^(D^Mifmmuz^x^b r^HtU ££ i; £*§£•#£> £c 

flg©Jg§#f^tt i. 5gjt-c&£fca&, 
SBH©llJ5(i±IEl5HI"Trfe'i) d <hA*fcf S IANC 

[0058] faMimi 
7 4 )\,Jx<DWMKfe.%mtb2>Wl&ifrZ}. M{£tSJ13 CHDBMZ. 2 0 n mj^ 
±tfi?3i L < s 3 0 n m^Lttf <fc y if 3i L < . 5 0 n m^Lttf ;* £>£& £ L 

^0 

[0059] t/c, MI£tSJi3 Wl30ffi^ 
®iy-e©sim«h«ttjiii2 omftm-e<D&$fiftt<D&m&$fi=Fmz£v 
s ^(Dtcisb, 

2 5©ftPM(Ci;^J5W€T^m(CjPA.T. MI£tSJi3 0lC<fc£J5fm 
faMi&M? 4 )\/A<D%imfetf-Z blzMtb bti^Zo 

[0060] iB^ii3o©^i:UT^ mmmmmmtfrn<s 
tro^ifS IA\ MTL&S 7vM$ks 0 

[s$y$ks */ IJ 

Wtibis 'J =i X M<b*>'J=iX iHbM^>U=i 

X +t>T7ny (s i 

A I ON) 

• mwM y*'j y u < m^btiz>0 
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[0061] 3 omtPtt 7'J v K# 

tizk-oTs 

^>z.tmt. IA\ 
[0062] u-m, 

u>its flits =i/\^it. 7$)im. 7^;nts vu-r>it^(Z) 

%\mm&t.; if bvtwtSffltts s^y-jus, 
fgs £ 7X1IS <h £ ^ £Mt £ «h CD X x f;utfi£tf ̂  ft £ 0 ft fc\ 
^^I7TMb^i^ h u IXT;u^0#lix7>f ju-et £ 

IA\ 
[0063] Mi£isj!3o^\ ±m(DJLx^)i4t^mzm$ktz>$kmmik*^Tz>^ 

iiH3 0 h*»M1£&flI2 0 
mtb&z.ttf-z'xz&o ±IBx7>f 'J tbS 

?:ttStl@f^©x7fJMb^rt) (U >Ilx7>f;U^b^) tf, Mbt£}i 

012 0 <h(D^#14tClIft£/ctf), 

[0064] }gBJ^lIJf3 ±IBX 

fi^t4ttga«hLT (^^) 7^ U cKJUS£#^-t£d 

£/c, ±IEX7.f;U 

<U\ ±lflx7,fjU 

1b^i^:Lt(t flUtf. TIB^ (1) um^n&s U iXjJMb 

>it^x7sf;u^b^^f^(cffiiN^ti^0 &fc\ uvit^y 

IXTJ^ l> 

[0065] 
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[<bi] 

x o 
i 

H2C=C—C-O-C H2-C H2—(Y)n—O-
o 
-P-(OH)3. '(1) 

5$^, (Y) (i-oco (CH2) 5 

-S£^f0 n 1 "C£>y* 1 t/c(i2-efe^0 

[0066] M{£!SJi3 0*©±§Ex*f Ifi 
a%~2 oL<. i. 5mm%~ 17.5 
<. 2fifi%~1 2. 5 fii%~ 1 2. 5fim 

IXTgi 

< ft o TiilJt <£~F L tc y, y <£~F L TIt^ttW 

fitt* 

[0067] M{£tsji3 o^±iExxf;u^b^a5fe©ti^^#^'r^ii^ 
jiii2o^ ^ 2^1-^9^ ftPMtt#sji2 5±iz&mmtmm2 7 

«ttjill2 0^\ MI£tSJi3 CMiy^®(C#jS 
I^b^Jl 2 7 £#f A. £ £ <h IZ <fc y, 2 0 ih M{£!SJi 3 0 <h 

Ml£tSJi3 0<h#jiilM)Ji2 7 <h 

^•td<h(Cfi5fcU U >ix7j 'J >M£ KP^ri>S if 
t(DWiM^zm.nz>tat>, n&0 

[0068] 0 tm.mm.M3 0 •$ ^c^$§sttji 
iztttzm&frbs ftPMtt#SJ12 5±(cffM 
^n%±mmwm2immt{.xte, ^7^^AS#I 
MM2 3 tvmizmv21 tmmzs mtwmtmtm 



WO 2016/021543 18 PCT/JP2015/071938 

t u < bnz>0 2 1t uxit 

^JSSHbtiif 21 u 

[0069] I0sril3 

u u>-«h±iExxxJU 

d0)§)S^atgt4MIl2 0±(CM 

(cd;^T. ®4b£l±5^icj:yjl2j$;*ft5 Li\, 

[0070] &fc\ M^ii)i3 0©*m£ UTti. £<fc 

t/XXrJlsit^UftlZs is^yt) v 70,J V^iJ, 31* 7°'J 

mm, RTM^JS *feift±$y> in, ̂ mm±Mm(DmMmt^^nx^x 

[0071] < JUA©#t£] 

^wmfammMy 4)\s^ts «t4Mii2oti 
30m) utcmmiktt w. 0. 2oura?>^^^ti<s 
0. 1 L<% 0. 1 2&TblZ 

$ff K, 0. 1 0£AT~Z$>ZZ£tfftlZtkf£. U^0 

[0072] -f JU A© qT^$£^©l£&* 1 0 %i&±ti<0t. U < . 2 0% 

J^±A<J: y ifs u < > 25 %J^±J5^ e>ica?t u < x 30 %&±tfmz0t. 
IA\ -15s ^m^nsb&m&frbs ^mmmmmzsoyoUTmiz 
U<. 4 5%mUlJ ifS U<* 4 0%l^Ttf£ bizte£ IA\ ±>£©<£ 
9 IZs 4 JU-Mi, 2 3 (D%kmy 4 ;i/AS 
#1 ot&tt\mmz(Dfr%mjL\^mm2 5ikWiXz>tci$bs mmvmi 

pmft0OM£»JU W*faft$£MiW£±§3iB0£-r£c: 
ttfXZZo Sfc. p[^ft®Slt^^4 0 
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%\>XTXfo Z> 3 5 %tlTXfo Z> Z. £ AU y U £. L < . 3 0 
°MTX$>Z> Z. IA\, 

[0073] imm 
±IE©i;9(C, &M7 4 JlsAtes 0 

#jSI£M)Ji2U 
2 5^#«tgttjiii2 o^-r^o 4)\SA&S mm* 
^y$im<DMs u<ir&mv^a-'r-
xwizm^&zttf-e$. ^£BS£ 
M L t# •!> o 

[0074] H3£#BSLT^Cf£BSL/ci:9^ *fgB£0ffc^J5ftf7-f JUA 1 0 0 

(V I S) £«LT^mc>IA-t£<h^C, 

b(DfcfaMi (N I R) o^ystt 
tz>z.t-z\ o t/c, 

MW£#ISJi£#fPL£d<h(C<£y 

'v 3 *T 3 7 -f V Kr)^Lffll^fcJfp'L» j^pp^©;^p^tt^'fS_F 

^-t±&^^&z.ttfx^&o 

[0075] ^7^^AS#1 0©&tg1£gl£2 0JlM®£J5fcNH©®lCtt, ffj^fcg 

sit 7 < )i A <h =g # =? x ^ ©as y ̂ -tt (c IN & /c to JI 6 o m tttt 

IS^tlTlNTti;lNo t L"Ois , M7< 

JUAS#1 0 0!l;Ltf. TV 

M7^UAS 
i;xbrMxfo&o 

[0076] mmiii$^i<^ fr-Dmrnmrnw^m^cDmi 

^ z>z.tmt IANQ 

&fc\ ^i§PM££y 7 4 )\y IN 
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^~C(Z)fi=0% 15HH®(DRSit 
— IA\ z.tiiz£ 

-e$&0 

[0077] *m%(ofaM&mi7^2 0 1 3-61 3 7 o^n 

MVlis i0|7^^AS#1 }g* 
"totcsb, ^7^^AS#I o<h 

LTs c = ci^ c = oi^ c-om^s s©#^a 
(iiliWJ^b7r>) M7 < 

juASfai 0to^©^^$§£^$§j5itJi2 3T•J5tt£1±£d<h^T•$• 
^ ^&lU5tt7 ̂ JUA©MMyicitr$H££tt-5"C££o 

mmm 
[0078] J2TFIC, ^Wy^:^tfT^0^^i;l'Jl¥ilffl(C^0^-r^^\ *f%m*&LT<D 

^lli iz PS M £ ti £ t ©T? & ft IN0 

[0079] immms imrnxm^tcmMiD^i 
<&mmm> 

&MMs ty^-AjjUJi 
mmmm (asm\mm. TFB-2 1 ooj ) 
>tr-A (F i B) ^c^yiim^jpiu ^comm*. 
?smm. (asm\mm. rHF-2oooj) ^ymnL-rtto 
fco S#±(CfFM^tl/c/\- K=l-SgCDflgJItt, A 
(Aits?M. Mpnp=g rMCPD3oooj ) %m\>\ 

Alt£ -ttfc © J5 W© ?>£/ftH£ <fc y fc0 

[0080] 

^^i^Slt7 -f JU A(Z)j§0|] 7 -f JUAS# 
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W-b-2. 5 yu-LTJ5<^-3 m XWUZftkV ato 

•t±fcfc<Z)£gim£UTffll\ (S3MPDP£ ru-4 

1 0 Oj ) J IS A5759 — 2008 ( 

JUA) ©^iWI+JI^^DTJIii! b/co 

(^WJ2TiiN i -C rJitJ) 5° "eft^AttU 

> /j£^3 8 0 n m~ 7 8 0 n m0|gH0 5 0 L/c0 

[0081] 

^$§J5tt7 -NUA(Z)M7 -f JUAS#tJ(Z)®£, ®<^2 5 ju,m(Z)#£*$y 

g£fTLT 3 c m X 3 c m®tf ̂ T^CMy ̂ 1±fcfc©£tijN-£ LTffl^/c 

o z.mm*xi.mnfa (mmo. imm%s ?nto. 5fis%, tfwjy 
Mi- KU7A0. 811% imHbf h U 7 A 0. 7 fi*%, x^y-JU2<* 

j«%©7jc^>ft) U 5 CCro^-e 1 o BP^HS LfcmzW'J HH LT 

» fa MiJx. ItS (D iJ H (D M f& £ <fc ^IE £ @ IE tcT fitIIU tc 0 

[0082] 1 ] 

j^Ttc^-rs^^cfcy, /\-K=I-

7 4jvAmi±izs zTOfrbte&&mm<tyoM, Ag-Pd#sji (^ 
l§J5ttJl) . £<fctfN i -c r#)IJi£#f7U £e>lC^©±lCMBJ^g&^ 

Ji£#a.£f5^$§J5ftf7 -f JUA^YEM^ tltco 

[0083] (Sfa^©/\— K=l-KJl(Z)ffM) 

J1^5 0 xf U7^ U- h7 -fJUA (^Ui, F§pnp£ r 

;U$7- U 4 8 J % RTi3l6iII$9 3%) 0-^0®(C, 

KU-KJ1 (B*wmm. NH 2 000G) £><2vLm(DB 

ZbXMM^titco l¥U<(is tT7=i —^ —/\— K=i-h}§)W 

m^tis Qo°cxmms m-Mfrym^y-Jiz&ymw-Kmzoomj/ 
c m 2 tU S'fb^tT^tl/co 

[0084] (&mm&£xfi&mfflbmm(DMi&) 
lfb>T^7^ I/ - h7 -f JUAS# 

0/\— K=l-hS±(C. KP>7>/^y^)i(Ci:y. flUff4 nmffi 
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(ZTO) n, 01® 1 6nm®, Ag-Pd^#Ji (fa 
, £<fctfjiJI5 nm©Ni-C r^#Jl#]l|I W&&-£tltc0 Z 

Tommmiz&s 8. 5:83: 
8. 5(DmmktXmn$-&tc$-?v : 2. 6 7W 

/ c m 2% 7°P-tzXJ±2] : 0. 4Pa, 8 0 A y $ tfft 

totltco zom. A r : 02tf9 8 : 2 ( 

W^iV) 9 (CliS^tl/co A g - P d Jl(Z)ffM(C&, 

A%96. 4:3. 6(ommtkx^m\*tfm^btitc0 N 
1 -C ri (DMflttZte* -y*r)ls: ^PA£80 : 2 0 (DMskkXlk^t Z> 

— btlfco 

[0085] (.rn.mm.mmm) 
N i -c r jH_h(C% U Vltx^f JMb£rtHCfi5fcf 7 

o n momrnxrn^ti 
fco 1¥L<&. 7yi^A-K3-ham (JSRE F§nnq£ TJUA 

2 0 4 J ) ©@^1 OOfiiMLT, U>I£x7^Mb^t) (B» 

££lk ®nGn« TKAYAMER PM-21J ) £ 5 fifigflgsflp L 

, 6o°c-ei^rPm'j:#^ mmmm%Tx 
mrnJ±7m^ y 7°lZ £ y 00mJ/cm2 tls W 

4ktfftt>tltc0 &fc\ ±1E'J >I£xXfJMb^m. H@©;p<?'J 

p-HUS^-f^ U y x^TJMb^t) (tulE©^ (1) X 

AVfJus, n = o% p = i-c&^b^ti) u p-nu 
>^>*x7.7LJMb^tl (±§E©5$ (1) 

Ss n = Os p = 2-efe^>'fb^) <hCD;M^-efe^)o 

[0086] [^JfefliJ 2 ] 

N i -C 1 t 

|W]*§(c LXfaMiJ^My 4 Jl/Atfftgk-Ztitco 

[0087] [^Jfe0iJ3, 4] 

Ni-c rn©0iB^i [z^t£^izm.w.^ntcztumZs 
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[0088] [HfifefciJ 5 ] 

N i - C rH±(CflI®4 nm0ZTOl«^tl, 

utco ^ tLT*iiumtm 

-ZtltCo N i - C rJg±©ZTOJg©MII£#tt* 

±(D z T o vmmaki* tmmtitc0 

[0089] itmm 1 ] 

tmm 1 xizs 7 -< )iAS#±(C z T otit\ it*? y atus4 n 

m ® N i — C r tU ^©±(C0IJ5 1 6nm®Ag-Pdls 

fi<fctJ!iI4nm©N i -C r #)SJf tlfc0 3 b CfOlCHWJ 

[0090] [£b&0ij 2 ~ 4 ] 

7 -f ;UAS#±(C Z T 0tit. i-tt) y (Cliff 6nm0r>^A 

(i TO) ji ub&0iJ2) % -f A( 

i zo) JI (jzbix^y3), (Nb2o5) JI (tmmi) & 
^Mnmm^ntzo tmrnizix family < 

[0091] [£b$jH$!J5] 

Z T OJl©l!!J¥^6 n rrUClOE^ tW N i — C r JlCDfliff^ 1 n nrUClOE 

zntco tnMttits ^»yi tmmizbxfammMy 4 

tCo 

[0092] itmm 6, 7 ] 

Z T 0 HCDjjlff^ 6 n m(C|£Ji[^tU N i — C r H(Cftx.Tj]lff 1 5 n m 

(J±$$#y 6) & £ U & 3 0 n m (J;b$$M 7 ) ©ZTOJf ̂ 0! ̂tltc0 *tl 

MftiZs tmmzLxfammmy ̂  )i^m^m^ntz0 
[0093] [J:b^J8] 

Z T 011 A g — P d M^OHtKCJllff 2 n mCDN i —C r 

A g — P d M~t(D N i -C ri®II|A<1 nm(C^H£tl/c0 I 
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mm 1 LxfaMimi? < 
[0094] mmi 

tebtflzMsMMUMn^^t 1 iz^to ^1 iz^Xs flight 
$L$*<nifcMfo<nW&L\z&M<n3M (nm) t 
Wm(DWkM-(Dm\XfcZ>a 

iiJULTriiJUj % ^&§J5ttJl (Ag^#Ji) co^fe (^Mb) 

r^Mbj s iiJUfc^t/^Mb^^Tr 

&i?J .hLTIESLT^^o 

[0095] [^1] 

mmimm jfaj +fc,qfc>.*3 »± 
JBHB/K/M 

Rf* (%) 
frttim 
(%) mmm t 

(nm) 

jfaj +fc,qfc>.*3 »± 
JBHB/K/M 

Rf* (%) 
frttim 
(%) 

niseiji ZTO (4) / Ag-Pd (16) / Ni-Cr (5) 25 * as? 30 26 

SJS0IJ2 ZTO (4) / Ag-Pd (16) / Ni-Cr (5) 25 4m as? 20 49 

HJ5fc$J3 ZTO (4) / Ag-Pd (16) / Ni-Cr (3) 23 # &ST 38 27 

HJS0IJ4 ZTO (4) / Ag-Pd (16) / Ni-Cr (10) 30 a# 17 28 

HJS^J5 ZTO (4) / Ag-Pd (16) / Ni-Cr (5) / ZTO (4) 29 * &ST 30 24 

J±$3$IJ1 Ni-Cr (4) / Ag-Pd (16) / Ni-Cr (4) 24 fin 25 33 

tb$s^j2 ITO (6) / Ap-Pd (16) / Ni-Cr (5) 27 * fin 32 25 

Jt«0<J3 IZO (6) / Ap-Pd (16) / Ni-Cr (5) 27 * flit 32 25 

J±I£$J4 Nb205 (6) / Ap-Pd (16) / Ni-Cr (5) 27 fin 32 25 

J£IMiJ5 ZTO (6) / Ag-Pd (16) / Ni-Cr (1) 23 mt 51 30 

i£f$f*iJ6 ZTO (6) / Ag-Pd (16) / ZTO (15) 37 jfe-it 62 29 

it$x#iJ7 ZTO (6) / Ag-Pd (16) / ZTO (30) 52 * as 59 32 

it$£0ij8 ZTO (4) / Ni-Cr (2) / Ag-Pd (16) / Ni-Cr (1) 23 * %ib 39 31 

[0096] ll 1 -f JU.M£% 

&®Ji£<fctf&®^b$lJi©£-f+flgJItf 3 0 n mi&TXJbZlZ^Mtobts 

. mxmzmnzz. 

1 ti b> tlfc Z. ti b>% ^^1§0J3 (<- <£ •?> [R] 

#SI£MJi£<£t/#SJi©Mtij5SUc£BH't£ t,<DX$>Zti*z.Z 
o 

[0097] S#7 ̂ JUA£ffc^J5ltfg£©i¥UCN i -C r ££b&0y 1 
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Xlts MaMMUWikiZ&Uy 4 JU A t N i - C rmt ©if i; 

Tl^Co HtCs ZT ObkM&mm. 

mttfammMmto® 
Z> Z £tffofrZ>0 

[0098] 1 n m CD N i - C r MtfJfMZ fttciktm 5 T?tt, 

btitc0 ztcs N i - c rmmm^ntcim 
m%*>nwrtibitc.o NI-C r 
ID — Xfo&ifs ^^liRlt)l±©^r®^©^Bl)53 n m©N i -C r M^nM 

t^nmm2x\,m^ifm^h-otc(D^ny,x, ^$§sttJi±©N i 
-CrJf©|gJItf1 nm®J:b^J8-e(t UT^/c0 £ 

Mmzm®,Tz>$&(D£4t%mnz>wm%^L, ^mnmit2 nm&±tm 

[0099] &fc\ ^Jfe0iJ2£J;b&0!|8tt, Ni-C r m(DmB(Dm\t>m-XfcZ>tc 
Sbs 7<^ASfa 
t£©Pel(c#Hm*kMists faM&fcMMO^Mlz.(Dft&m 
JI £ If 7L £ © *ij3U£s fa S © M® IC g £ # 3.5 *1 •" IC It 

LTv faM^RMV 4 )VU(Dm^Wmt>b 

t?;L£*ij5£(Cj:fcUT. aig&&I£©fltgtfc =&$'>-*?$££tfrb. faMilx. 
M7 4JUA(D±rnii^m<s nx^ 

o 

[0100] 1 5 n n\(DZT tt&M 

strnm^ m^wM.umik^fam%mmif%{t{,x^tz.0 

MM±© ZTO ©flgJItf 3 0 n m (C±| ftfcj£&0!l 7 J^S;*!^© 
ofco ufr u ib$^yi ^tgt£jS0l©£-f+niiitf5 o n 
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^fii&0!l 3 "C N i -C 

r ©0lff^3 n ffj^ 

qrfg-efe y, 4 ji,A<D£.m&iz&tiz> z ttf-fr-frz 
o 

w^omm 
[0101] 100, 101 : 4 J\sJx 

1 0 : 

1 1 : M7-NH* 

1 2 : 5Hb®fl&Jl 

2 0 : mm>\mm 
2 1, 2 7: 

2 3 : 

2 5 : 

3 0 : 

6 0 : 
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HacOlfiH 
^in] M7^UAS#±(C, 

XfoiTs 

mtmmy4juAg*m, 

frbttVs 

tulEftiP^JjXtt#S]l(is 01J5^2 n m~ 1 On m"C£>lJ ; #0* — 

V^Jk ^PA, -^7\ * *VjbN£>&£i#jbN£>jiiR 

^ftl5 1 

tu§EM7 4 £(Dmiz.£mm%^ LT 
IN&I\ ^^A0 

*112] fulEM 7 -f JUASfa©^b®fl&S £fulE#SI^b^Jl <h tfmm 

LTV^K II*Ij| 1 (C|ES©^^i7lSlt7 -f JUAo 

**13] tulE^SI^'fb^Jl«htulE^#liSltJl«hLTIN£K If*il 

1 t/c&2 lC§Eii©f5^$gixftf7 <;UA0 

**14] fulE^SIt'fb^lI CD 01)5^2 n m~ 1 5 n If *111 ~3 

CD^-f tlfr 1 II(C|ES©^^J5lt7 -f Jl/Ao 

**15] fu§Ej!l0|]7 -f JUAgfa±©£SJi£ <fctf&S^fb$lJi©flgJI©£-f+ 

i)?5 0n miilTT'fe'Ss Ii*Ij| 1 ~ 4 CD^Ttl^ 1 IjttClfllifcCD^^lii 

J5tt7 ^JUAo 

**16] tuiEftPMtt#sji©^^iisitJi«hs^iy©®(c, 

fl&SSHi*.*. If*111 ~5©lN-fftj{M II(C|ES©^^J5lt7< 

il'Ao 

*117] 1 0 %~ 5 0 %-efeS, If **I1 ~ 6 ©IN-f ftfr 

1 II(CIE®It7 -f Jl/Ao 


