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SS4W14 0 0.5 MgO.l 800 15 65 600"C, 1 BfFal 170 14 
«».©|15 0 0.5 Mg0.7 800 15 65 600°C. 1 Rfal 140 12 
HS4W16 0 0.5 Cu0.3 800 15 65 600°C, 1B#FB1 160 14 
SS4W17 0 0.5 CuO.6 800 15 65 6oo°c, 1 etfsl 160 16 
StJffi«i8 0.2 0.2 Ms0.4. Cu0.2 800 15 65 600°C, 1 B#fa1 130 12 
IM19 0.2 0.2 MgO K Cu0.5 800 15 65 600°CV IBfFsl 150 11 
SS0II2O 0.5 0 MR0.05 800 15 65 eoCc, iBfffl 260 17 
ifcSt«6 0 0.5 ME1.7* 800 15 65 600cC. IfflW 120 12 

[0081] [H4] 

08t(0> 
tlttJni 
fSffiSU 
(mm) 

Mas 
© 8I©« 

(nm) 

te;S'lm;H£ 
550nmfCfc 

!«(%) 

IKDttJStrL 
(jU 52 - em) 

SSSWIio 3 0.6 0.7 96.9 4.59 
H»n 1 4 0.6 0.7 95.4 6.26 
SSMI12 1 0.7 0.8 96.7 4.35 
SUM 13 0 0.5 0.6 96.4 5.80 
HJWI14 5 0.6 0.8 95.5 4.47 
HMI15 4 0.6 0.6 96.7 5.73 
a«i6 2 0.5 0.7 96.2 4.92 
SSS«17 4 0.5 0.7 96.2 5.53 
SSte#i]i8 1 0.6 0.7 96.7 5.27 

4 0.5 0.7 96.6 5.27 
Hiffi«20 7 0.5 0.9 96.4 4.21 
hts«6 2 0.5 0.6 CO

 
CO

 

7.81 
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m±^t LT^2 6 Okg 0M > 

zf^K (0290x370mm) £f#7c0 

[0089] mbtlMi, ̂MJ1 £|W|*mc, ML, i^L/co 

[0090] £gi£&<ZH>=fv Mi, ^»J1 tmmizs ^flEILfco J±Mt£, 

4 5 8 0t)-eiMnM^u sUltti^lLfco tfac, :®ltt 

£1000X1200X12 (mm) L, 

2 9 (DX^y ^ 'J yV9—fv h ^ L/co 

[0091] * 'j h0ii] 1 £|W|*mc LT, ^MJ2 9 

(DXJ^v $ 'J yW— ?*J MCO^T±3&©&ffil5IMifli (1) ~ (4) 

fco ^C0i|p^^:^7 33ctt/^8 

[0092] (^»J30~42, hb$^iJ8~14) ^ 7 £§E*6 <£tm 

L/cJ^Hi, ^MJ2 'J y<?S>-fv h£ 

§Ui£ L, 3 0-4 2, hbl^ij 8 ~ 1 4 (DX^y $ 'J yW—tfv K £ 

^MJ2 9 £|W]*§tC LT, ±IE©#ffiM;&tT^/co d*l£©^ 

7 fcNd:t/^8 ^^t"0 

[0093] (««, 4) ^7^|Ei6L/cl n, Ga, Sn0^«, 

2 9£ll*mcLT;mLT, £J:f400x4 

0 0X1 5 0 (mm) <ZH >=f y h^fEi^U 3 <MC§£-f h £ 6 0 0 

°ce 1 mmj±m,u 3 <DX/<V ^ u > w-f >> h^fp 
lL/c„ S/c, 

3£|W|*mc, £<Mc6 0 0°C, 201^0 

$HM£;teLfcfi£3fe0J4©x^y* 'J yf$—*f*j K^^L/Co 

3 &<£tm^y4(Dx;$y $ 'j yf^—fv h£mt\ ^ite^y29® 
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) , #^J±M©J±~F^ I1MLT2 2 0X 2 2 0X1 1 (mm) 

o ±§E©»mNc£t/tb$^iJ£ll*§tCLT 

, tc0 TctcL 

s 'J Mi, ±IE © a cfc T5 fF 

L/cx/^ $ 'j yf'p—fv v x. y 

[0095] IW1 

InCgjt%) Ga(§|!j.%) Sri (f| jjL%) S$5S;SJS 
(°C) 

US 

WISEST? 
ffl^l±T¥ 

as #y cars 
EE 

JfiRflESm© 
mmm§kw u 
L&SMIiii 

PIES 
( fl m) 

14®© 
litoO# 

(%) 

SJH5I28 0.1 0.2 0 800 20 70 580°C, IfirFsl 210 14 
0.5 0.2 0 750 6 75 600°C. 18#FB1 170 16 

SH#]31 1 0.2 0 850 15 70 580°C, 28#PH1 190 13 
HM#1] 32 1.5 0.2 0 800 10 60 600°C, 2SjfB1 180 16 
SJSffl33 0.5 0.1 0 800 15 65 640°C. Wei 250 15 
Sfflfll 34 0.5 0.5 0 750 20 70 600°c. ia#H 160 12 
Hffiffl35 0.5 1 0 850 10 75 580°C, 18#w 140 16 
H*feffl36 0.5 1.5 0 800 10 60 560°C. Ififal 130 20 
1I#U7 0.5 0 0.1 800 20 70 600°C. 1 8#PB1 210 14 
SI»J38 0.5 0 0.5 750 15 70 6oo°c, ia#(H 180 14 
SUM 39 0.5 0 1 850 6 75 600°C. 1 8#PB1 160 16 
Hffi«40 0.5 0 1.5 800 10 60 600"C, 10$PB1 120 15 
H»l 41 0.5 0,2 0.2 800 15 65 600°C, Ififal 180 15 
mtk&i 4z 0.3 0.5 0.5 800 15 65 600°C. iSfPe] 140 13 
tk&tfll 8 0.05* 0.2 0 800 15 65 6oo°c, ia#ra 260* 14 
j±$m 9 1.7* 0 0.2 800 15 65 600°C, 1S#Fs1 120 15 
J±tiM5i]io 0.5 0.05* 0 800 15 65 600°C, 1B#PB1 290* 15 
tttm 11 0.5 0 1.8* 800 15 65 6oo°c, 1 a^fai 130 16 
J±$S#l]12 0.5 0 0.3 700 15 65 6oo°c. ia#pB1 180 23* 
ttli#i]i3 0.5 0 0.3 900 15 65 6oo°c. ia#pBl 300* 22* 
t t$Ml]14 0.5 0.3 0 800 5* 65 600°C. Iftfsl 180 26* 

3 0.5 0.2 0 89 _— 140 86* 
4 0.5 0 0.2 —- 89 600°C. 28#PB1 330* 28* 

##$] 2 0.5 0.2 0 800 5 65 600"C. iMfsl 160 14 
*IJ. *§zm(D£ftfrz>Htifcits-s-r. 

[0096] 
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[^8] 

n^ttm 
0»(H1) 

aittmx 
a©sy 
(mm) 

©Jgcoa 
BifficFRa 
(nm) 

teSte 5H£ 

550nm|dfc 
l+SlfeftK 
it$(%) 

(fl Q - cm) 

Sffi<Pj29 1 1 0.8 96.4 3.85 
^J6f9)30 2 0.6 0.7 96.2 4.68 

1 0.7 0.7 95.8 5.67 
£J6fl32 3 0.4 0.7 94.0 6.67 

33 2 0.8 0.8 95.3 4.44 
HJfefPI 34 1 0.9 0.7 96.0 5.35 
HSfefP|35 4 0.7 0.8 96.0 6.41 
3life$]36 5 0.5 0.7 94.0 6.80 
Sffi$j37 3 0.6 0.8 95.8 4.46 
Hffiffl38 4 0.7 0.7 96.0 5.33 
H»>|39 5 0.4 0.7 95.5 6.44 
Sffi#|40 3 0.5 0.7 93.8 6.80 
JStt#|41 3 0.5 0.7 96.2 5.12 
mmm ̂  2 0.7 0.7 96.3 6.04 
ttiifpi s 22 1.9 1.7 92.3 3.78 
jtim 9 3 0.5 0.7 89.1 7.07 
i±$£$l'° 25 0.6 1.9 94.5 4.33 
it««n 5 0.7 0.7 87.7 7.97 
Jt®f9|12 27 0.6 0.8 95.7 4.89 
j±$£$l 13 27 0.7 0.8 96.1 4.87 
J±®$]'4 25 0.5 0.7 96.3 4.87 
fittfPJ 3 45 1.2 0.8 95.8 4.66 

4 38 0.8 0.8 96.4 4.68 
#3f $] 2 4 0.7 95.6 4.66 

[0097] m 7 ^ & 9 K, 2 9-4 2S, 1 

2 0-2 5 0 Mm, 1 2 ~ 2 0 % £o tc0 ZtliZ 

^LT, i n^o. 058-m, 2 60^m^m 

M©l5H^^^tlT^/c0 S/c, OO°C0j;b$^lJ1 2-e 

lii0H'f>O$^23%^^$<, $M8i£©^J£tf9 0 O°c0j;b$^j 

1 3-eti, ¥-®%Lfet>i3 0 0nmt±t*<s Iii0(^0$t2 2%t^$ 

fr^tc0 
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$*>2 8%t±$fr?tz0 #^J 2 , *fgB£ JC #$] £ & £ ^ -

fv K £:hb$$ LT/>M© •£ — *f y S£§S^Lfct§£-©lWe£>£>tfN 

Jg&£8££ 50^L fctb&flj 1 4 £ L tc IZ =fc fr*> £ 

ts umotf *> ^ $ ii 1 4 % i: gjf-es> o /co 
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1 . 7nm^^/c0 I n^l. 7 ft M%©tb&0!J 9 T?ttN tS550 
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fiM%©hk$^^iJ 1 1 ti% fllatbffitfctf 7 ixQ • cmJ^±^:^^/co 

[0100] (^»J4 3-5 2, hbl^ij 1 5) H9tC=Ei6L/c I n tG a, SntC 
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T X A v * 'J y V* -f v K U 4 3 ~ 5 2 33 J: tf tb&0!J 1 5 

0^'^ 'J V*%tz®.s MMM2 9tmmz.LT, ±§E©& 
/"Co dtl|3©i|p^^:^9 1 0 

[0101] [H9] 

ln(S£%) Ga(Hm%) SnCMm%) Cu^MgCKjSft) ro is it 0)0 
m 

JWHE3S-C 
cm®ET^ 
(%)li LVt 
3fe0Jtti»M 

E5$ 

J$P«1EEf£0> 
jswasfttt ® 

mi±w 
C U m) 

%m<D 
l£b^£ 

(%) 
HJ«!43 0.5 0.2 0 MEO.1 800 20 70 580"C s 19#Pa1 170 13 
HSM44 0.5 0.2 0 Mg0.5 750 15 70 600°C, 13# Pal 160 13 

45 0.5 0.2 0 MR 1.0 850 6 75 580*0. 28#Fa] 150 17 
HSM 46 0.5 0 0.2 CuO.1 800 10 60 600°C. 2B$fa1 170 15 
mwrn^i 0.5 0 0.2 Cu0.5 800 20 70 640°C, 1 8#faj 130 12 
itei48 0.5 0 0.2 Cul.O 750 15 70 eoo^c „ 1 e^Pai 150 14 
HM 49 0.3 0.3 0 Me0.6«. Cu0.1 800 15 65 600"C k 1 S#Pa1 160 15 
3U&IFJ50 0.4 0 0.2 MsO.2, Cu0.5 800 15 65 600ftC k 13#Pa1 130 17 
3IM51 0.2 0.2 0.2 MR0.2, CU0.3 800 15 65 600[>C. 19# Pal 140 16 
SJfei52 0.5 0.2 0 MgO.05 800 15 65 600°C. 1B#Pa1 180 16 
i£lMl5 0.5 0 0.2 Mgl.7* 800 15 65 6oo°c. 1 a#pai 120 15 
* 11, * n m CD ft # i'* b ̂  titc® $• &t c 
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550nmldfc 
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(tf 53 - cm) 

53 5 0.9 0.7 97.1 4.93 
SJfef?1! 54 4 0.6 0.6 97.2 4.99 

55 10 0.7 0.7 96.8 6.20 
USteCI 56 4 0.5 0.7 96.2 5.00 
H»$l].57 5 0.9 0.7 96.7 5.05 
UlteCl 58 9 0.7 0.6 96.4 6.26 
HSfifl] 59 6 0.6 0.7 96.8 5.39 

7 0.5 0.6 97.0 5.05 
Hffi#1] 61 6 0.6 0.7 97.3 5.20 
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tt|5fljl6 12 0.8 0.6 95.5 6.88 

[0107] ^1 ^»j5 3~6 2^N 

1 30~2 00/im, 1 3~1 8%t&UXfc^tc0 £ 

tcs ^12frt>t>frz&?\,zs ^Mj5 3~6 2ii% aajD 

^15 5 0 nmt:ai^MJ5^ B(Dtm 

CtUCttU Eu^'O. 9fiM 

%©J£&0!J1 6tis \fc(Dm^t&n~ZfoZ>-h\ 1 
o 

[0108] JU±J;y, 

9—*fv Z.(DXJ^v $ 'J yW—fv K 

3 lf^lS^(DX\ ®tl/M4tg©#& E L £ tl£ d £ fo 

S/c, JgOtfcffitfLfcteC $ V^^*)\s(Dmmt 
ti £ d £: 7^'to AN £ o 

[0109] &fc\ ^0^0MI5Hti±IE»m^t/±IE^»J^^^^ti^:fc©-e 

titj: < N *fg0£(DMB%:M Lft 1^150tc£i vTffi* (D£ JpXZ> z. 11f 

?$•§•<£> aft 0/3 
[0110] 1 -P3fttf<ZH y=f'y k 2-^I©^>^'> k 3-£gi£&<ZH y=[>y K 

% 4 •••!£** 



WO 2012/137461 31 PCT/JP2012/002266 

!t#©S6SS 
Ga, S n (DfaO 1 1~1. 5li%^t 

&-cit/£3*u ^ 2 o~4 0 0^ 

^mr&(D 2 0%JUT 
>j ytt-v 

v Ko 

5f<II2] fulEA g ®-p|5CltiT, Cu, M g (Dfa(D 1 ffiS 2 

1 . £§E*6©M1f 

* 'j k 

5f<II3] fulEA g ®-p|5CltiT, Ce, E u (D fa(D 1 ffiS 2 

0. 8 I*^IH K!E*6©M1f 

* 'j k 

;£lI4] Ga, S n©^0 1 fflS/c&2 S^ffe 0. 1-1. 5 !!•%£# 

tU n : 0. 1-1. 5ffi%£#WU iMAgfc^ 

fu§E 

$!"• £(D%$Mi%ti(D¥:£i%tL/&1f 1 2 0~2 5 0/xmt,fetJ, fulEilnll 

%tmt&(D[£b-D^t\ 2 0%uTxhz> 

^ >j yv*-*fv K 

^f<II5] fu§E A g CO — ln:0. 1~1. 5li%i;Cu, Mg 

cOPKD 1 mttciz2ffl^^if-e 1. 

^^1-^)1*^114 u yy*> 

— fv Ko 

5RII6] fulE A g CD—ln:0. 1~1. 5li%i;Ce, Eu 

0^0 1 2ffl^^If-eO. 

— fv Ko 

^iI7] I*^iH 'J yV9-*fv K 



WO 2012/137461 32 PCT/JP2012/002266 

0. 2 5m2J^±©Ii?;tLTl^ 

z yv*-*fv K 
^ii8] it^in ytt-tv h£ 

ftWkt&JifeXfo-oT, Ga, S n©ft© 1 

0. 1 ~ 1 . 5 U mtWA g 

$HI3©ig&£8££6~ 

2O0iuitm 
c0jii-etT9 

v$—*f*j h®IUJU^O 

^119] "J yV*-*fv h£ 

fN6Ut~£>£&"C£>o"C\ Ga, S n©|?3© 1 

0. 1-1. 5ffi%£#WU S^KCu, Mg0ft0 1fflS/c& 

2ffl£iirft-ei. 0Ii%WTttL, SISBtfA gfc^OTqT^M 

^6~2o@iuitm m 
c0jni-etT9 

'J yW—fv S©^3a^0 

^iH0] <j yV*-*fv h£ 

ftWkt&Jife'Zfo-iT, Ga, S n ®|^|® 1 as/cti 2a^-nlt"e 

0. 1-1. 5ffi%£#^U S^KCe, Eu®ft®1fflS/c& 

2ffi£^ft-e0. 8«l%WTttL^ SISBtfA gfc^OTqT^M 

^6~2o@iuitm )%mi±mtz>j:&s m 
c0jni-etT9 

'J yW—fv S©^3a^0 

^1111] 'J yW-fv V£ 

Ga, S n GO PW 1 ffiS fcte 2 ffe 

0 . 1 ~ 1 . 5 Ii0/o^tt U 3 b iZ I n : 0 . 1 ~ 1 . 5 11% 



WO 2012/137461 33 PCT/JP2012/002266 

6 ~ 2 0 01 y Itli, 
Mts-rai^ itiiiiirsiii CICDJIII-C 

tT9 ztz$mttzmmmmMm&'££zy<v$ u 
V(DW-h.~h'ik. 

^1112] 1*^115 y £ lJ y <?$>-*f V S % 
Ga, S n ©ft© 1 Mttcte 2M^l\X 

0 . 1 ~ 1 . 5 Si0/o^tt U 3 b IZ I n : 0 . 1 ~ 1 . 5 11% 

tCu, M g ©ft© liffigi/cte: 2«££•=+-? 1. Offi%£TF££# 

6~2 o01 uItis, 
Eit§m mmnxtzjimzs zomxn^ 
z.t^mtt^ >j yw-vv K© 

^iH3] 'J y<?*-fv h£ 

ftMt&Jjfe-Z'fc? X, Ga, S n ©ft© 1 Mttcte 2M^l\X 

0 . 1 ~ 1 . 5 Sl%^tt U 3 b IZ I n : 0 . 1 ~ 1 . 5 Sf!% 

tCe, E u©ft© 1 ffiS/cti 2ffi^-^=t-e0. 8Um%]ikTt^ 

Eit§m mmnxt&Ji&Z:, zornxn? 
z t^mtt^ >j yw-vv K© 
S^3S^f/£o 

5^1114] !MlI8 ^ 'J yV9—*fv K© 
fu§E^©JJgM£©^Jttf\ 7 5 0-8 5 0 

°c x&z>ztz*mttz> m m-£<k x A «> ^ ^ -
h©$^^;£0 


