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J ttm^nx^&o Xs Ifc&O 

0 4 6 ICtt, ^CD^-ys' 000~3000 ppmt 

[0010] T§E£S£4(C&, rs b-Te^#0S©»!if 7 h7^ 

U yV$ — tfv iI»7h7^XM 

Jl¥5lii?©$a$fl£S$fl©J:b (!¥ 

^) #0. 6 5 0 %J^±^: ̂  il ̂  ^ 

tSS b-T —>7*v Ko —^ V h^®(C¥ 

fr&J} [RHC±45° Jill^lT'Sy o TIN'S^L^ifikifcCD 6 0 %J^l±^r £#>£ d <h 

£M<ht£fu§ES b-T ho htfOii 

)j§Jt^1 5 OOwt p pmJ^-F-efeSd^^^^-r^tuiBS b-Te ^ 

Ko S b-TelMX/^^'J hM£(M 
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^»^pnp»©S b-Tel^A^'J yV$-tf 

v h£t#£0 J o-h^lEi^tlT^o ^LT, £b&0!Kc tt 1 8 OOwt p 

pm©^-^1^ KIt^)jiS^IE®^tlX^Z>0 

[0011] dCDffe, T§E£S£5(C&, Sb-Te^i'M^^'JV^-^f 

v KT\ 1 5 0 0 p p mVXTiitZZ.iitiK t/cT§E£S£ 

6 IC&* Ge — I n-S b-Te XAy £ U MC£IN-C\ 

tf2 0 0 0wt ppm, 2 5 0 0 w t p p m©J;k^0!J^IEi£^tlTlN^)o 
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[0012] £©<£•?£, S b-T MC£INT, 1 0 0 0~ 

1 5 0 0 0 ppm (1. 5%) mzSQibtltc&mt 
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b-Te^^-^ 
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KT^X^ltSo 

[0028] mtt<DmkM*ffl.M4kbs m-ttflL-Z-ttZtcisblz. 
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kg f / c m 20l5H"C,J^|p LT, 9 — tfv 
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ItM)©¥£]*i^£0. 5jLtmJ^"F^ S^ClAtm 

it© 0. 5%J2TFN ^mmif 2-5 

Mm<hft£<*:9(CS b-Tel^'M^^'J h £$^i: 
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Sb-TeSMM^^'JV^-^f^^lJItl.o ± 

IE* —S03MW* 7>Ay * U V^CDfigfiD* — I| 
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yy U ££££<£ "J, t«(Cj;b$xLT, cfcytll— 

tamzMf&t z z £ tfRT m o 
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s ip-^aV^tlfc^-yy h®^®^ xp — is a £T2> ZL 

£tf-e$s fem(D^n-*Sa>mzf££.Lt£B£ilZi)T#tfttWLs ttitf 

$m t&z-t ttRim £ & £ £ IN *u &tf$> & o 
[0031] t/c, *gIfgB£(Z)S Mi, 

LT, G a, T i , Au, P t, P d, B i , B, C, Mo, Si 

fr£>)UKL/c 1 iBJ2Ui©7c^£^£l±£;i£tf"C££o £tUi, fX7h 

V^X©l£PgTJIj|8UC&At"£©tf$?£ IA\, t/c, Mg, Al, Si, T 

i, Cu, Y, Z r, Nb, Hf, T a, Ce, C d L/c Hfi£l± 

&&<D®m-emntzi9LXT2><Dtfft3i IANQ 

[0032] t/c, S b-T U h©MJt 

d^tCcfcy, 

tSIlM (7-dr>y) 0IEi:4So *HfgBjmi. i$3Hi4N& 

IAN0 f LT, 

7-dr>^C<b£A-7^ <P)l(D%^ 

&§UtZ>Z.£tfZ^Z>o MJt&£ <^C5 NJil±tfe5c^:#It IA\, 

n«y 
[0033] ^mmmMimz-D^zmmtZo *^jfe$Hi&<s-e-fly-e&y 

T\ MMmmfcZ>^&m.M%±ZQ<atZ>:b(DT:-foZ>o 
[0034] (^«y 1 - 1) 

^UC^1-<b9(C, 9. 9 9 9% (5N) T?£>£ 

T e , S b , G e (D&jB.a y h ̂ r, Ge : 9. 5 a t % S b : 5 5. 

1at% Te : 3 5. 4at%, t&£ <b 9 (C#* L/c0 Jim. It^bK 

±015 m mttT© t © ?:!£ L fco £ tl <^3*;£JI£ Jt 

8. 5X1 0-3 P a J2TF STASIS L/c)^?^(CT9 5 0°C 1 
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^MJtA r 0 

h7^ X^SteL/co 

[0035] 

L/co otUC<b<<J, ¥±H*a^2jLtnru 11*1^^5/^, 

OOOwt ppmQiWf^tlfco h^l/7, (1^ 

#^lJt5°C/£\ : 5 7 0°C, 7°UXJ±^|2 0 Okgf/c 

m2) (CT'J^iSL/co 

(C LTt#^tl/c^-^ry h£, ±§E©<fc9&l5lMffi£?Tc>fc£;i3 

, l£ll>j§Jt©¥*^Lt& 2 0 0 0 p p m, 3 0 0 0 p p m, »)! 

1 2 0 0 p p mt^t LT^i, Sb 203l Ge02^ 

femztifco mkyn<D¥-mu.mzo. 2Mm, 2^, 1M 
m^±©*i^im^i?iSUC>tf LO. 4%-e^-^/co £/c, 

tcn<Drt-T4 <7)\,m*5 3{®<h, |g0 1OOMTi:ftlJ, 

zfo-otco £l±©i£H£, ill (C^-To ^1 (c&, $ — >fv 

[0036] (^IWJ 1 - 2 ) 

^1 lc^-r<fc9fcM$£T. ^wyi -1 LT'M^ 

£{«L/c0 v h©¥»ll>j§Jt& 1 6 0 0 p p m, »)! 

lS:©si;Mit&2 5 0 0 p p m, 1 3 0 0 p p mffe^fco 

ItM«hLT(i, S b 2 0 3, Ge02i®tlfc0 t/c, ^btl©¥±H^ 

£0. 1 Mm, 1 Mm, 1 

LO. 2%-eS)^/co 

C(Z)<b9 (C h©7>Ay ^£tT-3/c^f(Z)A-7^ 

i(i3 7i^, ^«yi <fcy 

zfo-otco £l±©i£H£, ^1 (C^-To ^1 (c&, $ — >fv 

[0037] (^wy 1 - 3) 

^1 (c^i-<b9(c, 1 n^«yi -1 tmmcom 
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Z.(D&7[ZLT%btltc$-?v h©I¥{ffi 

B.mrn&(D^mZ 1 8 0 0 p p ITU g^!Sli2 0 0 0 

ppm, Stasia: CD its & 1 5 0 0 p p MfcWt LT&, Ge 

o2, Teo2^^tifc0 mk^v^mtmzo. 2 M™, s^eiiii 
. 3yu,m, 1 M L 0 . 1%trfeofc0 

XAy * £?ro£:&©/*—0{®<h, @*I© 1 0 0{g| 

U.Ut£%^-Zfo-otc0 &.±(D^m^s ^1 (C^1"o ^1 (C&, 

$—tfv 

[0038] (iH5l 1 - 4 ) 

^UC^1-J:9(C, GeCftfc^JCI n ^JPL/co-hl^i, ^flfetfij 1 

-1 <h^]*§(Z)S^£|M^ UTi^$:^Ufco IZ LT%bntc$ 

— *fv ^(DWiW&ft-otct Z. 3, 2 5 0 0 p p m, HA 

)®S(i3 5 0 0 p p m, If^;HfS:©|!|JIU£ 2 0 0 0 p p mT:'&-otc0 Iflb^ 

«hLT(i, I n 2 0 3, S b 2 0 3, Te02 flli§£ tltca SHb 

0. 1 Mm, 3MHI, 1 

0. 4%-efe-^/co 

t/c, XAy ?)lsmZ6 6{®<h, @*I©100{g| 

j*rF£&y, ^1 (c^-To ^1 

$—tfy 

[0039] (^JfefliJ 1 - 5 ) 

1 <b 9 (C, G e : 7 0. 5, S b : 1 0. 5, Te : 1 

9. cuzmw-Ltczttrntes ^wyi-1 
^MLfco £©<b9 (c K©M^tT^/c^o5, It 

H)j§®©¥*^S& 1 6 0 0 p p m, stA)j§]t&3 0 0 0 p p m, $fH*lJg© 

1 0 0 0 p p m"e^)^/co ItM<h LT&, G e 0 2 #fils§£ tltc0 It 

o. um, s^wi. i^m, ^ 

)ttL0. 4%-Zfo-otCo 

t/c, Dvmzs 1 mt. @*i©ioo{gi 
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-P fco ^l-tCDlp^^rs || 1 (C^lTo ll 1 

$—Jfy 

[0040] (^»y 1 - 6 ) 

^WC^t" G e y C A g L fc C ^ mfeflUI 

-1 ZQ&^IZLT%^nt^ 

— *fv h^Pffi^rfro/c.h Z. 3s 2 0 0 0 p p ms g;k 

>j§lS:&3 5 0 0 p p ITU 5 0 0 p p mT'feofco It'fb*$)<h 

LTtis A g 2 0% Sb203. Te02 fllsS $titc0 0 

. 2 ju-rru rnXUmt 1 . 1 ju,rru 1 M L 0 

. 3%TJfo-z>tc0 

£tcs <7J\sm*7 5mts @*I©100{g| 

-P fco ^l-tCDlp^^rs ll 1 (c^lfo ll 1 

[0041] c^»yi-7) 

^1 ICa^T <£•?£, B i ^wyi -1 <h^*§©M 

LTi^lMLfco h©M 

£frofc£C:3. ItSl>j§Jt©¥Mt&2 3 OOppm, ||*}j§]t&3 4 0 0 

ppm, l£^}®Ja<Z)itJiy: 1 7 0 0 p p m~Qh-otc.0 LZ&s B i 2 

03. G e 0 2% Te02m^tlfco 0. 2/j.m, ft* 

mitt 1 . 2 ju, m, 1 JLL U 0 . 3 %-?£> o fc 

o 

t/c, X/^^£^/cPi(Z)A-7^ ̂ UiS0£7 9{®,h, @*I© 1 0 0{® 

-^"F*pfc0 1^1 L^to 1^1 

[0042] (^»y 1 - 8) 

^WC^t" <£•?£, G e(D~^G aizm&btcz t&fttes 1 -

v K©M^tT^/c^o3. 1 9 0 0 p p ITU ft*)l 
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IS;&2 6 0 0 p p ITU 8 0 0 p p 

mtmZO. 2/xm, 9 Mm, 1 M m lX±(DUT§m±UT 
i&Hl)(tU0. 2%T2feo/c0 S/cs TsJ^y $ 7- < 
4 8it liciooim^^ 

[0043] (mfeflij 1 - 9 ) 

^ 1 tC^T 9 tCs ITS b : 2 0. 0 a t % Te : 5 5. 0 a 

t %, G e : 1 5 . Oatl Si : 1 0. Oat %*fem U 1 -

1 £©<£9 (C LTt#£>tl/c^-^fy h© 

StSl}lJt<W}Mtt 1 7 0 0 p p ITU g*«Jttt2 0 

0 0 p p ITU It^)Jll3£CDltJIU£ 9 0 0 p p mTlnfco WUfcffllt. T 

e 02s s \ o2s tfmm-ztifco mmwmm&o. ^ Mm, mMm 
tel. OjLtm, 1 u,rn\X±(D%tL^mt±%tL^-mznLO. 2%T:fo^tc0 

£tcs @*I©100{® 

[0044] (^»J1 - 1 0) 

1 cfc 9 (Cs ITS b : 1 8. 9 a t % Te : 4 7. 2a 

t %% G e : 1 8. 9 a t %, C : 1 5 . Oat U 1 - 1 

(C — K0!¥ 

itctZZ. l£ll)j§Jt©¥±^Lt&2 2 OOppm, 2 0 

Oppm, @1 0 0 0 p p mt'fn/Co iHHb#) <h btli, G 

e 0 2% T e 0 2£^#II^tl/c0 0 . 2jxm, 

1. 1 Mm, i u.^x±(D%t^mt±tt^mzn^o. 2%-e&^/c0 

%tcs tfrmzs 2®£s li©1 0 0i 
\XTttaVs &ofco 

[0045] (^»y i-ii) 

1 <£ 9 (Cs ITS b : 1 8. 9 a t % Te : 4 7. 2a 

t %s Ge: 18. 9 a t %, B: 15. Oat Us Hjfetfll 1 - 1 

Z(D&olZLX%btltc$-fv h©!¥ 
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mmm&omimzz 1 OOppm, ||*}j§]tte2 9 0 
Oppm, 9 0 0 p p It'fb LTtes G e 

02, Te02«iftlfco 3 Mm, 1 

, 4Mm% 1 ^rr\ix±(D'm^mt±'m^mz.MLo. 4%-e&^/c0 

%tcs X/<ly$*ft?t£&<D/i-T<(<7)\'mZ6 8®£* li©1 OOi 
J2TF£&y. o 

[0046] (^WJ 1-12) 

^ 1 (C, JUN-£ LTSb : 60. Oatl Te : 22. Oa 

t %, G e : 1 0. Oatl T i : 8. Oat U 1 - 1 

o Z.O&^lZLX'MbtltcV-fv h©!¥ 

Itll>j§Jt©¥*^Ltte2 4 0 0 p p rru ft*)jiStt3 6 0 

Oppm, l£^)Jll3£CDltJIU£ 1 5 0 0 p p mt'li^fco LTtes S 

b 2 o 3% T i o2«gg£ti/co . 3^, rnxmrnz 
1. 5Mm% 1 fjurr\lX±(D'm^mt±'m^mz.nLO. 3%u$>-?tc0 

%tcs li©1 OOi 

&~F £ ta y s fo o /c0 

[0047] (^WJ 1-13) 

^ 1 (C^1-<b9 (c, JUN-£ LTSb : 60. Oatl Te : 22. Oa 

t %, G e : 1 0. Oatl M o : 8. Oat U 1 - 1 

o O0<b9 (c LTt#^tl/c^-^ry h©!¥ 

I 800 ppm, ft*)jiStt2 7 0 

0 p p m, 1 2 0 0 p pmtfe^fco l£M)<h LTtt, S 

b 2 0 3% Mo02^tlfco ItM)©¥*^ffi£0. 2 Mm, 

1. 0 M m% 1 fjurr\lX±(D'm^mt±'m^mz.nLO. 2%U$>?tc0 

%tcs tJlsm&6 5®£s li©1 OOi 

J2TF£&y. o 

[0048] Ub&tfU 1 - 1 ) 
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iftii -1 tmfafDWL&giftt 
o ZCD&^lZ^T^htltct-fv^CbWiWTkfjitctZZ, 

9 Hitte 5 0 0 0 p p ms 1 OOOOppm, 

St^>llJS:®miUi 1 8 00 p pmtfeofco It-fb^t UT(is S b 2 03, G 

e O 2tf$UWtStltc0 

5 jums mMrm^2. i^( 1 jnmix±(DU 

L0. 6%x$>^tc0 £tc% xAy^£tT-3/cPi(Z)A-

T^jbitt4 3 4i^, @*i©i ooim^<±ni^ns^fco 
^±©$•11^ ill (c^To ill (ctt, $ — 

[0049] (jzbl^J 1 - 2) 

jim© izttL ©itu* & IST s -tt 
^wyiz. 

(D£olZLTWibtltc$-'?y \>(DWm^^tz.tZZs ill (C^1"i:9(C 

s 5 OOppm, 1 OOOppm, 

©illi8 00 p pmT'feo/co It'fb^t UTSb 2 03% Ge02^5ll^ 

^tl/Co 

If'ibtl©-¥£)!£#(£ o . 6 M m, 2 . 4 M ms 1 M m &±<DU 

U 0. 6 5 %T2fe^/Co S/cv XAy *} /clfi0A 

-7^*4 0 81^ SJIGD1 OOmT^<±0oTLSofc 

o ^1 (C^1-0 ^1 (Ctt, $-tfv h^(c#£-t3±&iHb 

o 

[0050] (tb&0!l 1 - 3 ) 

1 -3 u h^ammm, 
flt^lt^/jIS, U/co CI ©<£ 9 (C LTt# <Q ti/c 

4000 ppm, OOOppm, if^)J|£t:(DltJIU£ 3 5 0 0 p 
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p m o tc o WJkM <h UTtes G e O 2% TeO ft/c0 

6/im, 8yotmN 1 m£LtCD5ft 

UO. 2%-efeofeo XAy 

f^i«4 5 8it, g*I®1 OOMT^<±@7tlJofc0 

£LtcDl£H$:, 

[0051] (Jzblx^U 1 — 4 ) 

®#©XfM-eM^ L/c©^^7j<mS^Mil L/c©^^^T3 £ ttLtc 

miiiWl -4 ,h[f]*i<Dia^#«h U h^01t*fts st^Sf 

H)lJts IfSljiJtO^S^Ttlti^nU/co tC 

v S01¥«:?TC>;/C£C:3. ^1 (c^-Ti;-5(c, @lll}lJt©¥£Hite3 0 0 

0 p p mv st*>J|£t:te4 0 0 0 p p ITU @£^/J|jS:(£>ltilU£4 OOOppmf 

fo^tco mtWbt UTtt, I n 203, S b 2 O 3s T e O tlfc0 

m<ty?!(D¥mmteO. iMm, IAt®1. Umt 1 /Am£l±fiDJft 

?mz±u?mztt L 0. 5%J:'fo?tco £tc, 

"r-i tJimzA. 1 6j®<h% gg©i o oimT&*$ <±m^r 

]*Lta>a6^£, ^1 (c^-To ^1 (ctt, $—*fv S^tc#fe-f3±&S 

[0052] (tmm 1 - 5) 

6 3 £ £ <h 1 — 5 ^|W| 

htronis, n^nn;!^ i£n>fjt©^n 
^Ttlti^jDUfco £©<£9 £ \sT%btltc$->fv 

3s ^ 9 (C, It^;jS®(Z)5P:tfe]'fStt3 5 0 0 p p ITU 

0 0 0 p p m% 1 8 0 0 p pmT^^fco It\t%t LTtt 

, G e 0 tl/co 

ikfcty<D^mumzo. 2^™, mxitmzi. 8^, 1 mmix±<D%tL 
L o. 4-%-zfo^tc.o $.tc, 

3 1 4i^;N @*I© 1 0 OiUm^<i@^Tl^fc. 
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IX^1 iz^To ^1 (ctt, $—*fv 

[0053] (tmm 1 - 6) 

©111, st*I£Sl>j§Jts Z<D£?lZL 

T'&btltcf-fy VCDrnm^-otctZ.^, ^WC^f <£•?£, ItH)j§Jt 

(DW-i^{Ute 1 OOOOppm, 1 5 0 0 0 p p m% I£^)J§I3;CD|£ 

l|i8000 ppmtl)^fco itttLTtt, Ag20, Sb203l TeO 

2^1^^ tl/Co 

2/xm, i^i(i2. 4^, I MmMI 

3%u$>-?tc0 t/c, 

<7)\smz3 5 4®t, SH0 1 0 0«m$<±@^Tliofco 

^1 (c^-To ^1 ic&, $—>f*f 

[0054] (Jzblx^y 1 - 7 ) 

^lT£o<h<hL/c^te^«yi -7<h^§(Z)S^#<hU h* 

©111, st*I£Sl>j§Jts o©i;9(CL 

tz^t£?tzs mmMiz 
(DW-^i Ute 6300 p pm, 9 4 0 0 p p m% l£^>j§l3;CDl£Ste 

4 0 0 0 p pmtfe^fco Wak^H <hLT(is B i 2 O 3% G e 2 O 2% Te02^' 

5iU£tl/c0 

6^ mMm&Z. 5^, I MmMI 

L 0 . 6%U$)-otco Jfc, 7>A y $ /clftCDA — 

^U$U£3 9 8®£, @*I©1 0 0«m$<±@^Tliofc0 

^1 (C^-To ^1 (Ctt, $ — >f*f 
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[0055] 

y. mtMt^(Dm$4ktz>ztiz£-3T. 

Z.tllZ£iTs ^ u 

[0056] 



WO 2015/146394 21 PCT/JP2015/054712 



WO 2015/146394 22 PCT/JP2015/054712 

flg 
& 

<ks& 
1 £ 

•<y* 

St *>• % i <o & n ?? iT\< 
u*> 1 1 i ^y" 1 1 

rS N* # 
1IN« s ** o o «$ o <si 

o;< 
o 

iNJ 
«J 

«N> 
d e>- d O 

CNi »xs O 
i o 

«N: 
O 

;r^ «s- •ro 

111 *-> *•> n SSj 
o 

>^3 O 
CM 

rS-
<N £ ®o •>; 

f 
© ^ 
li'l «* 

o o o <N 
O o C3 & C; O Ct 

<N 
O 

v.^ e> O CS 
CN 
?c? 

<N 
C5 O 

i 
I 

§ •W! 

1 

** 
% 
H 

<T\? 

i 
:t~ 

•o:' g 
i 

SI 

? 
H 
o> 

<?'i 

% 
* 

o 
S* 
SS: 

o 
1 
S 

^N; 

:9 o 
.< : 

Oi g 
>-

!N 

S 
8 
1 

vsi 

g 

1 •>-• 
< 

s 
lr-

$ 
* pt 

ur
n. 

xgc
«q

s 
N02

®¥ 

: J"" 

4 i 

SM res-

Be 
8 1 1 I 1 i ! 1 i 1 8 1 i 1 1 1 1 1 1 i 

:: 

•' . 6 
*S£ 1 1 I § I I 1 1 1 1 ! I 1 1 1 1 I 1 i 

I 

^ I 
£'«< I I 1 1 1 1 1 1 1 ss i <rsi i 1 1 1 1 ? 1 i 

•ss *w 

e 
* 

*?> 
<ss a 

<••••% 
vO 

1 

."\ 
«* 
"I 

1 
a* 

i 
£ 
I 

CM 

* 

b> 

1 
0 c> 
1 

o 

3 
§ 

; S 
i c?' 

i 
>9 

1 

s 
is 
1 
1 

B i 
uS 

¥ 
3-> «*> 

1 

3 
<Xi 

P 
P 
C5 
w. 

i 

Q 
va 

I 
0 
r~ 

1 

• *"N 

3 
.•*•*•. 

1 

'Si 

5 
w^i 

1 
R «? 

1 5 
I '3' 

1 1 Nfr 

i 
CSS si s? 

o 
0> SS 

o 
8 

•*!• o 
18 3J-N 

Nj 
K 
x-j 

o 
gj" 

o 
Sj 

r"» 
sl S? 

•n 
S 

q s 0 

1 

f 
« i i 

: *~ 
: VS> 

«? 
8 

•JO s *< 
<3" o %w- i CS. s 

<?) 
esj 

•?> •o g <» 
i 

OS 0i< 

I <£> 
ir; iC> 

© 
O 
C5 

1 I 
1 

•5> 

k 
1 

.« 
t—. 

| 
& 

i 
£ 

$5 
$ * a I: 

>*• 
*1 

» }~ 

:k 
I* 

i) 
h" 

1 
>12 

}»• 

cb 

^T 

«s 

«> 
}~-

« 

1 
'?"• 

| 
« 
b-

i 
i 

i~ 

1 
1 

& K 

M 
h •$ >£ 

*7 

k 

,5> 

# 
1 

'V 

k 
k 

<5 

i 
Ssi o > *' : f as ! m 

:t 
o 
>>s 

r 
?vv 

sy 5*3 Ts 
<% 
\ s if! 

i 
© 

f 
i 

^C" 

S£. 
« m 
i m 
& 

•m m m 
i 
*u 
1 i i 

m m 1 l 1 
ft 

t: m-
W: 
1 1 

i 
-r-

1 
•H 

r~' m m n 1 
±i M 

>™ 

I 
±i 1 



WO 2015/146394 23 PCT/JP2015/054712 

[0057] mmm 2 -1) 
9. 9 9 9% (5 N) TfoZT e, Sb, G e(D 

&J!5|Bh>a Ge : 9. 5, Sb : 55. 1, Te : 35. 4 

i:9(C#*L/c0 mn&s I^bK±©@^]-eli^^5 

L/co otl<^3*;£JI£Jt8. 5 X 1 0-3 P a J2TF STASIS L/c 

;^?!)^(CT9 5 0°C 1 0^M#LTimJl$;^$Lfco ^MJtA r 

0 fjurn^^mt LT^7 h7^X^ftLfc0 

[0058] m*i*<DmkM*ffl.M4ks m-ttflL-Z-ttZtcisblz. 
L/co dtUCcty, ¥^lifl2MmN ^115^, 

OOOwt ppm©iWff,tlfco COJIMHC, Si02£5mol% 

h7°UX (M^ #^3lS5°C/^\ 5 7 

0°C, 7°UXJ±2J2 0 0 k g f/c m2) IZZffi$£Lfc0 

Z.(D£o (C LTt#^tl/c^-^ry ±§E©i: 9 /C «h £ 5 

. Um, l»(i1. 3^, I MmMI 

L0. 4%-e^-^/co t/c, £:&©/*-

^u$u£4 2i^s ig0iooitiTi:ftlJ, /cQ 

[0059] (^WJ 2 - 2 ) 

s i mmmz-i 
%ftl$Ltc0 Z.(D£o (C LTt#^tl/c^-^ry h ©Iff® L/ci£H, It 

4k^(D^mm&o. Um, l»(i1. OyLtm, 1 Mm^©rifi 

L 0 . 2%7:'fc>-otco Jfc, TvA y $ /clftCDA — 7- -f 

<7)\smZ5 9®t, |g0 1OOMTi:ftlJ, &U^%k-Zfo-otco 

[0060] (^WJ 2 - 3 ) 

I n »JPU M$J:b£Ge :16. 0, I n : 9. 1, Sb : 1 6. 1 

, Te : 5 3. 8 S i 02£3mo l%»L/c0 

002-1 UTi^^MLfco £©<£•? £UT?#e>ft 

fc*-yy h(»®£iEfl L/ci£H, IfM)©¥*^ffi£0. 5 Mm, ft* 

Iffiio. 8Mm% i MmJ^±©IM(^IMiC)itLO. 1 %ufo-?tc 
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o £/c, 5mt, 1 OOi 

J^T ̂  & y, o 

[0061] (mmm2-4) 
GelZl-tfr^T I n U I n : 1 1 . 2, Sb : 33. 5 

, Te : 5 0. 3 S i O2£4mo l%»L/c0 

2 — i zo&oizLxmbti 

tc$-?y L/CISH, ^bti©¥±n^teo. 3Mm, n* 

1 Mm, 1 MmJ^±©IM(^IMlC)itLO. 3 %X$>?tc 

o t/c, ^u$u£6omt. gH©1 OOi 

£iT<h&y, 
[0062] mmm 2 - 5) 

M$J:b£ G e : 70. 5, Sb : 1 0. 5, Te : 1 9. 0 T i 

o 2 ^ 2 m o i %» L/CO 2 -11 t L 

X'MuW^^tc, Z.(D&olZ\jX%iotltc$ — >fv h © Iff® £fi^L/c 

Hem. IfM)©¥*^ffi£0. 4 5 Mm, ft**ffi£0. 5 Mm, 1 MmJSl 

LO. 4%Xfo-?tc0 t/c, XAy 

3i<h, @*i© 1 ooij^T^j&y. &m^mxfc 
~o fco 

[0063] (^WJ 2 - 6 ) 

A g : 21. 1, Sb : 21. 1, Te:52. 8 iZ^Ws M g 

O2£ 1 m o i %M L/CO ^^wy2 -1 L 

T'M£{*£^J5£L/C0 Z.(D£o (C LTt#^tl/c^-^ry h L/c 

ISH. IfM)©¥*^ffi£0. 1 Mm, ft**ffi£0. 7 Mm, 1 MmJJli 

®U^mZ±$LTmztt L 0 . 5%Xfo-?tc0 t/c, XAy *%'fj Steffi® 

/^-T^;«6iit, @*i© 1 ooij^TF^&y. &u^%kxfo-o 

tCo 

[0064] mm 2 - 7) 
S i O20^^y(CA I 203»Lfcc^:J,m 2-1 <h^]*§(Z) 
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um, 6 Mm 

, i Mmj^±©IM(^IMi:)itLO. 3%-efeofeo 

£fro £:&©/*—^U$U£6 4i^;N |g0 1OOMTi:ftlJ, &$? 

o fco 

[0065] (^Jfe0iJ2-8) 
S i 02(Dttt>VlZZ r02®nl/c^m mfe0U2-1 £|fUH© 

UTi^^MLfco Z<D£?lZLT%t>tltc$-fy hOlfr 

®£iEHL/ci£n, mkyn<D¥-mu.mzo. 3Mm, g**a^tto. 9 Mm 
, i Mmj^±©IM(^IMi:)itLO. 4%-efeofeo 

£fro £:&©/*—^U$U£7 3i<h, |g0 1OOMTi:ftlJ, &$? 

o fco 

[0066] (^WJ 2 - 9 ) 

S i C^CDftfeyiCN b 205»LfcC^J^m HMJ2-1 £|fUH© 

UTi^^MLfco o©i:9 (C LTt#^tl/c^-^ry hOlfr 

®£iEHL/ci£H, mkWKDW-mi&mZO. 2 Mm, g*Jft^tt1. 1 Mm 

, 1 MmJ^±©IM(^IMlC)itLO. 5%-e$>?t£0 t/c, 3./^* 

£^/cPi(Z)A-^ ̂ U$U£7 9{®<h, |g0 1OOMTi:ftlJ, &$? 

o fco 

[0067] (^Jfe0iJ2-1 0) 

s i o2yicH f o22- 1 <hmm© 
UTi^^MLfco £©<£9 (C LTt#£>tl/c^-^fy h©lfr 

®£iEHL/ci£H, l£M)©¥*^ffi£0. 2 Mm, 8 Mm 

, 1 MmJ^±©IM(^IMlC)itLO. 3%-efcofco t/c, 3./^* 

£fro £:&©/*—^U$U£6 2i^s |g0 1OOMTi:ftlJ, &$? 

-o fc0 

[0068] (^WJ 2-11) 

S i 020^yi:Ta 2 0 5»linLfc^« HMJ2-1 <h^]*§© 
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mkyn<D¥-mu.mzo. 3 Mm, 0^ 
, 1 4%-e^-^/co 

? tcffi(D/<-T 4 <7 jum* 6 2 mt* IS0 1OOMTi:ftlJ, &$? 
o fco 

[0069] (^WJ 2-12) 

S \ 02(DlJtfr[>JlZNb 20 5tT a 20 5%bm'\ : 
. mmm2-1 ZV&TIZLT 
?#e>n/c^->tv \-(omm^mmL/CISH, ^bti©¥±n^teo. 3^ 
.WiMm&l. OyLtm, 1 MmJ^±©IM(^IMi:)itLO. 4%-e 

fcofco t/c, * £?ro £:&©/*—^U$U£7 5®£, @*I©1 

0 0 m~F tt^)s o fco 
[0070] Ub&0y 2 - 1 ) 

s i 02®iiiM6mo i %t-e±^p, iciiltttDgg^^n^tfc 

<D&?izLTmbtitc*-?y 1 
l&O. 1 jJLTC\% 1 . 8 ixms 1 M 

LO. 6%-e^-^/co £/c, ;*Ay^£tT-3/cPi(Z)A-^ ^U$U£3 8 2 

@i0ioomm?<±@^Tii^co 

[0071] (J:b^J2-2) 

S i £b&0iJ2-1 L 

T'M£{*£^J5£L/c0 Z(D£o (C LTt#^tl/c^-^ry h L/c 

Hem. 8Mm, «^|i®1. 9 Mm, 1 MmJJli 

®U^mZ±$LTmztt L o . 6 5%-e^-^/co t/c, 

(o/i-T* tJi>m&4 2 9i,h, @*i©i ooim^<±[n^ns 
fco 

[0072] Ub&flJ 2 - 3 ) 

S i 02©Mm£0. 0 8 m O 
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3 Z(D£?lZ LX%bUtcf-
?>> /cisn, ifMam^iteo. 05Mm, mMm 
tel. 1 Mm, 1 MmJ^±©IMte^lMi:)itLO. 2%X$>?tc0 t 

/c, * £?ro £:&©/*—^H£te7 4{®<h, @g®10 0MT 

^te^^fct©©, e> n&fr ̂  fc0 

[0073] (^WJ 2-13) 

iw®ffl<Dffim&m£T&z£Vs Ltc0 ^tm^te, 
mmm4 2-
btitct-?y \-(omm^mmL/CISH, ^bti©¥±n^tei. OMm, 
g*Jft^te2. 5 Mm, 1 MmJ^±©IMte^lMi:)itLO. 7 %Xfo 

-o fc0 ^JUi&te 1 24it ±IBJ;b$x0yi~ 

3(Cjzb^TA-^^Ui^*$<€;$LT^£0 LfrU 1 - 1 2 

tttfttzt. S^I© 1 0 t^^±^PLT^^©-e, 

j&LT, mmtz&iktyfDUTmzm&tzzttfi&m'e&zzttfttfrz 
o 

[0074] mmm 2-14) 

m\\jtmxfoz>T i O2£, L/C 
o ftU^te, ^Wy2-5,hm«(Z)M^#«hLT'M^^{«L/co d 

©i;9(cLTt#^ti/c^-yy h©iff®^iE^L/ci^ i 

teO. 6Mm, S^ite2. 1 Mm, 1 M m |£te^i? $UC>tf 

LO. 4%-e^-^/co * £fro £:&©/*—^JUiStte 1 4 8i<h, 

±IBJ;b$x0y 2-1-2-3 (Cjzb^TA-^ < ;*:£ < €)$ LT^£0 

Lfru HMJ2- i~2-i 2<hm-t£<h, gn©i ooiiyt^ 
mubx^zox. ^«yi 3<h^*mc, • mmzitvx. mnt&m. 
4kty<DU:Pm%m&T2>Zttf>j&WX$>2>Zttfftfr2>o 

[0075] (^WJ 2-15) 

h7°U3^Jt©^£3 0°C^< u ftU^te, ^«y2-6<h^]*§ 

UTi^^MLfco Z(D£olZLX%btltc$-fv hCD 
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9^™, mMm& 1. u 
m, 1 6 5%l!fe^Co 

^JUgSUil 1 6i<h, ±IEJ;b$x0y 2 - 1 ~ 2 - 3 (Cjzt^ 

LfrU 2-1—2-1 2 

tmttzt. s^i© 1 ommmz-i 
3tmmz, • m&izfcvzs mintz&ikWHDi&Tmzm&tzzt 
if'j&m Zfo&Zt Z> o 

[0076] IX^2(C^-To 

(C, S b — T e S"n#'J^ip'f^(CM g, A I , Si, T i , Cu, Y, Zr, 

Nb, Hf, Ta, Ce, C d frbMftLfc 1 mi-X±<D7umfrb&ZMfcy!l 

o ttfs Xsty? >J y ^ 0 )V(D%^ 

JCPfrlf Z> Z $m(D£\-'&$:\Rl±m*:Z> Z £ IZ^XfcZ Z 
ttfftfrZo t/c, ^blzmk^$L^&%:mi&tZ>Z£lZ&Vs Z(D 

iblZ\*l±^-£Z>Z£tfT:':$Z>0 

[0077] 



WO 2015/146394 29 PCT/JP2015/054712 

[H2] 

§ ih 
i 

if 

if* 
itu 
r** i S <sz <£S >-s 82

 

CM« «> 
1-N S Cfs 

Cvf 
NT 

4 
'M 
IM s| 
% e 
M 
f-v 

1 «> 

•raH*# tmmm 
-MM 

<$• CM 
ci o o 

^r 
o 

IC7 
O d d 

vf> 

d d d d 
fiS> 
d >z> 

O 
•sM 
d d 

><r jg 
O 

4» StL. mm e 
IS3 C3 o <*>•• 05 

o 
trs 
O o" 

S<ft-
d 

sri 
d -C-"-"- d R 

%w 

o 
vw 

U"5 
Cyi 

§§ti 
#«g'i 
sf- <2> >d 

ifS 
<d "6 

ig 
O O d 

e*3 
O 

CM 
O o d d 

r-
d C3 

o 
o 

q 
CS § 

__ 

«% s 
It 

m •srj XJ- «- tfj- u"; U"> uv U'> 

li-> 

in 

to 

i o «*-

& £ m 
m m 

*N5 

8 
cs; SM 

0 
F 

O i CM 

$ 
?V 1 <M 

o 
X 

S 
r\* 
«s 

: H-

0 
«M 

'•+• 
U*A 

1 

Sftf 
O I 

CM 
O 

Cv 
O 
Cft 

?vi 
D p S 

rw
m.

 1 
$ € 4' 

y> 
«* 
I 1 

d 

5 
0 
<£5 

1 
2 
I 

& 
;5 

{«• 

CM 

; ® : 
<35 

1 
Q 
tsi 

3 
Q 
tSi 

S a 
K 
c$i 
§ 

a <» a s 
v-^N 

<?rt s 
<5? 

3 
«CJ> 
^3 

1 
R 

i 
W R 
3 

v<V 

1 
» 

<sr S3!> 
isri' a d 

S.O 8 
o 
<si 

CO 
Csi 
iO 

•>? t n if? 
>70 £ 

J-V. f-v. 1 i o 
:3> 
•y>v 

srvi m 

1 
i i SJti 

ii*> 
d 

srj 
3 r" 

£M k k •/•'• 
UT> 
if} S 

00 -<•*"•• U"> 
o 

esi 

£ 
k 
k 

k 
k 1 

8 

<55 
=T 

$ 
'c 

fi 
s 
k 

<& 

k 
k J 

i~ 
s 
i 

fi. 
k 
k 

is 
t\0 

<Q 
O 

h-

$ 

SJ 

1 

a> 

h 
i 
a 

& 

1 
>x> 
ir 

cB 
. j 

I 
8 

M 
k 

r C4 CO *# •• i 
iO 
i 

! ^ 05 e> o 
r- T" 

f 

?5 
f" vvv. 

«•? 
VVW 

m 
1 

m m m 

: 
Cvi m m m 

; 
Cvi 

M 

J 

m m 
B. 

|: 
C^J m m m 

¥ 
« m. 

C\-

m m 

i & m m. m 
fi 

! 
gi 

! 
SM 

1 
•S; 
M •u 1 ±1 

s. 
.IE «= 
m 

1 
M 
| 

m' 



WO 2015/146394 30 PCT/JP2015/054712 

[0078] *fgB£© S b-Te S b-Te 

s $ — >fv SP—JUC<fcoT 

Sb-TeSM0^^t^^tfe§o mtmiTOm 
m.m&m*m-iktzz£iz&?zs 

£1±\ zmz£Vs mt 

— 7-4 0)V(D%^^mtZZ.£ifX^, £ 1£tf[p]± 

Lzmnzmmtumt bzmtozmmz&zo 
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HacOlfiH 
^Ifl] S 0~6 0 a t %, T 0-6 0 a t %s 

8193# A g, I n „ G e Ltc-MiX±(D^mRtf^RlM^ 

Wfahsbt&%>7>t^vWy99 — tfv If(DW-QUfe 
if 0. 5 nm&T-eJbZZtZftfflLttZS b-TeIMffl^ 

Ay $ 'J y9$—*fv Ko 

^Rii2] 1. 5 

in (CiES©S b -T 'J Ko 

3cJg3] 1 £If Mlfe?it© 0 . 5%J^T-e«> 

1-^11^111 Xte2(C§E*6©S b-TeS^» 

3>Ay^ U y99 — tfv Ko 

^<II4] ^IZS Gas Ti% Au, P t, Pd, Bi% Bs Cs Mo, S 

i frbMlR[;tc-m&L±<D5tm*3 0 a t £ £ <h 

ttzIl^cin ~3©^Ttl#-II(C|E®©S b-Tel^^ 

U y99 — tfv ho 

^115] £<^ClfM)<hLT. G a % Ti, Au, Pt, Pd, Bi, Bs 

c, MO, s i frt>m$RLtc-mix±(D7bm(Dmkty%^Tz>zt 

Il^cin ~4©^-rtl#-II(C|ES©S b-TeSM 

U yy$->fv ho 

^t<lM6] $ — *fv 1 500~2500wt ppm 

~5©^Ttl#-lI(C|ES©S b-
yy$->fv ho 

^<II7] 9 — tfv h ^ ©If ̂  CD it *"3^11# 3 5 0 0 p p mJ^T"C£>£ Z £ 

Il^cin ~6©^-rtl#-II(C|E®©S b-TeSM 

U yy$->fv ho 

^t<lI8] ^ — h^^If^CD/JISIt#^ 0 0 0 w t p p mJ^lT "££>£> CI <h 

1-^11^111 ~7©^-rtl#-II(C|E®©S b-TeSM 

'J y9$->f*j ho 
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Csi>RlM9] c? Mgv A I v Siv T i N Cu, Ys Zrs N b, Hfv 

T a, C e% 

1 ~5 m o I %^T & Z t%W$Ltt 1 

II(Cs3ilCD S b - T 'J — h0 


