
WO 2012/147371 1 PCT/JP2012/002940 

m m m 

-r T. o m %=? x -? =? y o ©se^ae <t xtm.%? < T. O JS -K=? T.I 

[0001] 4 XZ?'^ y 2 (DMtkJjfelS 4 

ffl^7XSS0®Si:Ht5o 

ftil&Mr 
[0002] ^"Ek )^— yj-JI/ZI y tfzL — V D (Digital Versatile Dis 

c) EEiigsS^CT1-—^HE^CD/c^tC/N— KT1^ D D : Hard 

Disk Drive)tlT §c 7 — KM>^ — Vi~Jl/^ > tfzL — ^=fCD 

«7xii 

tC;¥±^tt/cfittKiAy K (DFH (Dynamic Flying Height)^-;/ K) T'fit£14jll 

£Cfitt^EEi§11i$lx7^EEi§^ tis Z. (DMM^r 4 X ^ COS 

[0003] 

KtcM®P$S<>: LTt-7JUT7x^'J -x-r P$S^?I 

-Zfo&o t(Dtc&, +J—VJU:PX^'J7^Pt^*^Mtz>tcSb, IlfVT, 

? X^ xS^0©Mffi3 ̂ ¥® Jtft £ ©M'lWft b 
it^§o 

[0004] (f7X^7>^) Sit^y b? 

K7°bX;i^^[]"^tiTl^'So £©7°bX;£&, ^X©ijl£#t 



WO 2012/147371 2 PCT/JP2012/002940 

;£-e&£o HilE^y "ratC;#S4;tf OSSitf^ 
Xt%) TM0MI1 

(otU, 

UT, tvmwmmu 
, LSe>t£Si) t.t^TL^9O Sit^yb^ 
h7°bX;£-m-$£^ 

0>UtfBN (<KPV^--f S^-f K) #©£tMtt£TM 
{&^fe£0 CtUCd;<<JN «777 7>^©I 

5<J:?(:Ltl\|)o LfrU 7°bXJ5£^;: <£ Uf# £>ti7ctf^X7"^> 
?(DmmmMttnftLTtftfgLTguiL/CII^^TJ5<J, MCMJFM 

LtcMM^(D%t^-(DtcisblZ±^ < &£>„ 
[0005] 7°UXJ$M£>^&N 7°bXj$JF^CJ: U t# £ tlfctf ^ X 7"^ > ̂ 7 X 

?^CDtf^xs®£f •&tc&, mfoB<D2-D<DBMWiiz®?Twmtzm% 

7"lz <fc £ JjfetffoZ o -$£ W tc x ? ̂  >f 7'Hc <fc &:£;£(£> WftRJt & J; tf / 
£fcttH/frjg©j£-e&$?-e &a^x 7"^ > o if±$ i^i-n 

L^9 zttf&Vs tmt>mmLtcmz&z>Bt Lx^m^n 
ta^tztos tmt%t^izi3^x?^yot>mtixL%o^i?foz><> -D% 
Us ©ItSffi StfXft 7(Dt£m t. y #<£ 
Tf €) /c to, 101^ tC 33 IvT X 0 =? -f 7'HC J; £ £ $ £ d t ifX $ ft IN 
o ^(Dtctos 

-fi&ifU bU^if, K 'J JU® JlRJt 7"b JC J; o TX ? ̂ -f 7li£ 

(D%t^(Dtctsb*?Uf7X7"^>^7ti^SiS^y b >7 

£5il£L&7^ ERJ£#©4WltJ££i%at> 
SiS^y b^7 K7°bX;i-e«±M^Hiy^^^#^ 



WO 2012/147371 3 PCT/JP2012/002940 

t tz 7° u x t z> c ̂  RTtg•T? & y N -e3 titc® tc x ? ̂  >r 7"© /c 

to ©tm % An § c ̂  i mx b ti %> t>\ T mvtitM ztifcmiz itmmuou 
? Lti^fctov 1J^X 7"^ > 0 ti£ Bt tc km* y m 

R/£33<fctf/£fctell/&J!£tfII'fb L"C L3; 9o 
[0006] ±!Ell£jCf!U yL/7ll©^7X7 7>^^ H/&P3 

WC Ratf 0. 1 ~50 nmffcSlI & XlW, 2 ©«1f 

(T^f ts ^*iJUft©*>i^¥JS)¥I3R 

a#1 0 0 n mVL±T:-fcZ>vMi$t%:*afc£ 9 ^ SiS^V b ^ h 7°bXtCfcNtj-

ctuc^y, si ££^2©^ 

^'M¥£jfI3Ra^' 1 0 0 n m 

J*Lt"e £>£>$!:$ (hbl^fli^Iii) tcofc ^T7°UXJ55CM0|©^^X7"^>^ 

cz>s tznz^&o tate—Biz, JF^API^T? x 

7"y $> —(Dh3.frhzn T7 K'J £>£&=& XO ^ 7" 

* * *-©£tfi%^ERJ£©RM©Mtfapitf RTtg-c&50 

ftffFAift 
[0007] :^|H 2009-269762 

fswoais 

[0008] Sit^y b^7 ;#S4tf^X^7°b 

;uc<£^T3l$#W:3ti3<>:$©y£fx9 t>©T?tifti\fcto, 7°bX 

=t(otztos ^7X^7> 

£©&#£S£ Lt^^7^ *-©^0^©*/i><i£M£^"r£C:£ 

L/fcii^T, HClEi6^ti-g)70bXj55cM^";iTii 

s ^^X7"^>^±tCJFM^tl/c^ 1 33J:O;m2 0t^^IJi ( 2 o©|W|/i>R 

vtosm) 7rti>y$-(DtmB(D^>k{iLm*)kfetzmnif'tt 



WO 2012/147371 4 PCT/JP2012/002940 

WtteZo \s<7 h7°bX-e^ffl3ti£#MtC33^-C 

7 X if 7° b X iz J; o T ? I $ # ti' 3 ft £ £ fx 9 *§£• iz tiN ;#S4 

ff7 X tc J; o T$ tt $ £d L^ t- ̂  ^ 9 £„ 

ttz, ±IE^»HclEi6^ti^7°bXj55cTO;i-eti, itM14£56«"t 

£/ctf)tc, ill MS©WI^^ 
*$ < t!:^-g>£t#t\ 7°bXJFM^tl/c^^X7"^>^®±^®0^^^ti 

Mil3 * $ < & £ o t(Dtc&, &(DWm 33 <fc t/WJllfMtC 33 tt £IX y ft 

K^-r AtfS< &£>t£fry A\ 

t&-g>o 
[0009] 7°bXj$M3ft/ctf^X7^>^ 

£ c: £ & < s s y £56« L s < ^y x ? 
^tcjF^jpi-r^c^^prt^-r^am^y 

[0010] ±IEIiMtCiS® LT»M £ fP£# b tilff/c 
^7°bXJ55cTO;i^^^L/c0 &£MMPI(Dj3'^Z7^><7(DM 
&JJ%XIZ, %T*P<D%MX:7ZMZ> mmx^zMagTJjiRiizttLrm 
£TZfilR]lzttiR]Sm$tifc-tt(D£m (7plsZj$MM) tcJ: y 7°UXJ55CM 
-r^)7K¥^y b^7 K7°bX;i^^ffl LT^So C07K¥^y K7°bX;i 
tcfc^T^sitf^xJjitis 7°bxj55cM^ti^s-e®re^ ^^©SiS^yu^ 
h7°bX;£<>:tiS&ijN y fc^JtO^SBfatc-^fatc&M 

zotcsb, 7o^XJ55cM®M^iStl^®0l^JC33l^T^ Sity 

-f \sO K7°bX;i-eti;#fflW^XJI®|^l^®^^^^7obXj55cM0|tC#^ 

tcj£< ^^M^M©7K¥^y \sO K7°bX-eti^ 

7si%(D%k&%mzi%-hzmcnz>0 £-?x, Sit^y vo 
X, 7K¥^y \y<? K7°bX;i-eti^ 7°\yXM^-IZ 
M<&WtSJ£&Zt1fmi£>Tn%Xfc&0 Ltcif^X, SiS^y 
i>o TK¥^ 



WO 2012/147371 5 PCT/JP2012/002940 

-f b? ¥®Jt© 

[0011] £<Mcfg±^L/c^/c^7°bXj55cTO;itCfc^T, 

t£Z>&OhZ&W.(D)^lk%\\ 

'U L b 7° b ;#SW 7 9 

±^L/c^/c&7°bXJ55cTO;i-eti^ '> 

ft< £tX£d ̂Ztttm^T 

, &M©±§E^j£»P£ft9C:£-Cs 

L/Co £-oX, MM^]tt^tclt>(Dt 
7°bX 

J^JF^C ct O Tt# <3 tl •& X 7"^ > ̂ 7 $ £0 

[0012] ±^L/cil/£fr<^ *fPJ^ ;§lW7X0l^-)[t©#Sl:,y^ L/^7 h 

IE 13 z> X 7"^ > 0 O tc-bj)f£ £ JFM L £ om% £ 3 t*X SO llfr 
T1'^ X?W0)J3^xSfa%MJ$TZfcdt)(Ds 

*&m(Dm&fi)£xfc?x, ±mmtJi&x&s 
T it ft £ S T' 0 ±§E-*t 0 #M 0 ;UJt ̂  ±§E;#S413^X(D13^X 

& (Tg) *?i©^j££U 1*1 s 

"f^7°bXj55cM^tT9 ZtZftffitTZo 

[0013] ±s5ffiMT<( Z?mX:7Z&fc(D£i&Jj%lZ£^T, ti?£ L<li* ±IE~ 

tt(D<kmzti^X}mkx^xtmmtz>mkm(DMyimim&t!(Ra)^\ o. 
5 nm&LT-e$>ZZ.t$:ft®LttZo 

[0014] ±§EJ$Ml*M-m, ^T*®±§E;#S4tf^X0ijl^ 

t £ Jifa fr b ±IE—ft®£ m ̂ X 7° b XJ&l&t £ £ t £f#t§£ 11 £o 

[0015] ±fd,mu:&xte, ±B&m<Dmmi3=7 7>£&f&tz&ft<Dt&mt>\ ±§E 
-tt©&M^-cn-©^j£ ttez&ohz 7° u hz.t^^tth o 



WO 2012/147371 6 PCT/JP2012/002940 

[0016] ±§EJF^]Pll*M-m, 

[0017] tulEJF^iPII^-e^ ftWW&LtotztommffilZfrUZm&.tl*:, l*l?LM 

[0018] 0 

h£wmmtz>££%:<. m^rnsyL&<f<x^ 

KJWflP11 z> H t ifRT ffit ft Z> o 

mmvm^mm 
[0019] [0i]»i®iif'f 

[ni2 immMmvmnT 7 • -
%:7jk~$~W\o 

[HI3]MMMWiO 7° b XJSMIZ £ IAT IN b *1 £ gM©¥®@o 

[ HI4] ̂ M^SI CD 7° b X J$M0!l £ mt M o 
[H5] =f 7° b 

[m6]^iffzL-«> mmMm<D7i'Xi&M<D&Mmz 

^TstUlo 

[^7]Drtb*p-eap& b tz^x^x z ^fc®I© 7° b xi8.M<Dg. Mm z 
^TstUlo 

[ HI 8] ̂ M^SI © 7° b X ^ T ft £ GO $J £ ̂  "T HI 0 

(*>%) (ornzmtrn 
o 

[0020] J^TN 

mm (Dm&ttik IZ-D^T M IZ mm t z 0 

[0021] [M.%?4 7^B^7XSte] 

Hi X^fflf77il 1 liN 

7a^ffiii0f7xiitfe§o iiT^^if7xii®t^x 



WO 2012/147371 7 PCT/JP2012/002940 

TSfiS-eS>i)o 5^ 

n\ M^6 5mm, (l*l?L) 2©g^2 0mm, flxffTA* 

0. 6~1. OmmtfeSo < X^XSfeCOHEIR® 

OT®J£tt0!Ja.tf4 jLtmJ^-F-efey, (W#j¥£j*I3Ra) 

&M X 0. 2 n m £TF -e & £ „ ft fc\ T? £> Sllf 

0!la.l£4 M-mJ^T-efe-So 

[0022] LT, 

Sfe©3iUt ̂ ^7Xlft^:#lt£ £ ^ "C$ 

Zt TJl'$Si',J4--bX:7Z%tifj&lZH^ZZttfV$Zo £ 

tcs ZtlblJ^XttniAT'EJlsy 7 XJj^Xtt&t^W^ZmdbT'ht! 

< -ezztclsbtift IA\> Ltctf^T, 7fJb7 7X07Jl/$y^lJ^- h # 

IA\> 
[0023] 

s *mMMm<Disi7x£mm£L<gHt^g^c^nu ^u%^ 
T\ S i O 2 ^ 5 0 ~ 7 5 %, AI203^1~15%N L i 20, Na2OW 

K2Ofr£>MJR£tl£'>&< £=& 1 ffl0^^^It-e5~3 5%, MgO, C 

a 0N S rO, B a OMZ n tl§'M< ̂  t 1 1©^^^ 

ItT' 0 ~ 2 0 %N & £>OHC Zr02N T i 02l L a 203, Y 2 0 3% Ta205 

, N b 2 05&tf H f 02fr£>MJR£tl£'>&< 1 1 

0%s 7 ZaTJlsS S *> 'J *-

o 

[0024] ^MMPM£lj$ 7 X(D7)\s$ 7 ^ 

'J *T— 

=£)\/%Wr^ZT, 

S i 02^5 6~7 5l 



WO 2012/147371 8 PCT/JP2012/002940 

A I 2 0 3 £ 1 ~ 1 1 %s 

L i 2 0 £ 0 4 %£TFN 

N a 2 0 £ 1 %U±fr-D 1 5 % 

K 2 0 % 0 3 

fro B a 

L i2o, n *2ois&vK2ofrbt£&ffifrbmh£nz>-7)it>')£.smkty} 
®^ft##Mtf6~i 5%©i60'e&kK 

N a L i 2Otti©:EJl/tb (L i 20/N a 20) if 0 

KgO^mO^Mb {K2 

0/ (L i 20 + N a 20 + K20) } ifO. 1 3 J 

MgO, Ca 033<£0;S r 0 fr b *£&&&tlZ 7)1* 'J ±II#SII 

itytHD-Sst 10-30 %©!5H"eS> y s 

Mg0fcsj:t;c a 1 0-3 0%©l5H"eS>ys 

'J g 033cfct/Ca0CD 

"• It'aWMCD^E-'Uhb { (MgO + CaO) / (MgO + CaO + SrO) } 

ifO. 8 6j^±-es>yN 

'J 33 J;Xf7)\/t} 'J ±*I#SII'fb^©-nIt#;&M^2 
o~4 o%®i5H-efey, 

'J teSBIkyaJSAtfTJUtj 'J 

t^MgO, C a 0 33 cfc £/ L i 20©^!ttti©^il/tb { (MgO + CaO 

+ L i 2 0) / (L i 20 + N a20 + K20 + Mg 0 + C aO + S r 0) if 0 

. 5 0£Lt-e&y, 

Zr02N T i 02l Y203N L a 203, G d 203, Nb20533ctt/Ta2 

o5frbte&mfrt>m&ti&mtyii<D'&Et^wtfo%mfr'3 ^ o%&T-e$> 
y, 

A 12o3^miztttz>±m${m(D£>n-t^m(D^)\stt {(zro2+T 
i 02 + Y203+L a 203 + G d 203+N b205 + T a 2 0 5) / A I 2 0 3} 



WO 2012/147371 9 PCT/JP2012/002940 

if 0. 4 0£Lto 

[0025] ^ X SIS & J*TF ©7 X(D7)\/< J 

'J *T— 

=£)\/%Wr^ZT, 

S i 02^5 0~7 5l 

A I 2O3£0~5%, 

L i 2 0£0~3%, 

ZnO^O-5%, 

N a2033ctt/K20^: "• It T' 3 ~ 1 5%, 

MgO, CaO, S r a O^^If-e 1 4-3 5% 

Z r 0 2\ T i 0 2\ L a 2 0 3% Y 2 0 3,, Y b 2 O 3, T a 205, N b 2 O5 

f 02££-ft-e2~9%#<^ 

JUhb [ (MgO + CaO) / (MgO + CaO + S r 0 + B a 0) ] fr 

0. 8~ 1 0l5E|-efel'Js fro 

"EJUhb [A I 203/ (MgO + CaO) ] if 0~0. 3 0 © 15 Hl*| 

f7X0 

[0026] 

)%lz, X^ffl;tf^Xgfe©i^s^;£©7P-£ 

• — £*Ffl§l "££>£><> 

HI2j;9izs f7xii©i^t 

UT^7°S 

1 0) o 7"LT, 

(X^>>7°S2 0) o )XIZ, X<7="( ?tsntcl3=>x 

Sfe^ftLTJF^iPI (^1? >7 7 'J >?'JPI) £*T9 (X^>>7°S3 0) 

o UT^7°S4 0) 

o # ̂ XS$x©£ffi®ffllt3:fT9 (XyL'y7°S5 0) 0 )%IZ, ^7X8 

mv^mmizmi tmzmt 7°s6 0) 0 anwa^©#^ 



WO 2012/147371 10 PCT/JP2012/002940 

xgfetcftLTlb^iHb^?" (x^«>7°S7 0) 0 ;^tc, lb^iHb3ti/c 
u^ysso) 0 

% WaM,^^ xSfefrt# ti^o 

[0027] (a) (X^>>7°S 1 0) 

$fc1"^3£#BBL"C\ 7°bXJ$Ml*MtCOlNT§ftBE1~£o HI 3 tiN 7°bX 

J55cMtCfcNlNTffllN^ti^gM0¥®HI"efe^o HI3 tc^3ti£ <£ 9 tc, gg 

1 0 1 ti, 4|I07°UXZL-y K 1 2 0, 13 0, 14 0, 15 0t W 

ZL-«>K1 60t ^WT^J 1 65 (HI2tCti^HI^) «ZL=<;/ 

M 6 0tiN 1 1 1 fr^tt1-£;#S4;tf^X®llE&±tc§£ 

ttbti&o SM1 0 1 ti, «ZL-<;/ K 1 6 0 K J: oT^iiStiT•?$£>}§ 

MIU fr b N 5 IN tC ft fR] f £ -ft ©M(D®T?JJI £ &&&& 7° b X f •& ^ £ K <fc 

y, f7X7*7>^^:^t§o 

ftfr^tcti, HI4tc^3ti£J;9tc, gM1 0 1 ti, ;#SW^X)taiPl 

1 1 LT, 4|I07°UXZL-y K 1 2 0, 13 0, 14 0M1 5 

0 fr 9 0Jt£$tC!£tt£tlTlN£o 

[0028] 7°UXZL-y K 1 2 0, 13 0, 1 4 0M'1 5 0©#^tis 

#ft®itC<^TIEB]3tiT, 1 1 1 tcft LTiiilRTmt 

;#SW^X)taiPl 1 1 (DUTlzfomtZ** 

fit (HI3 tC£lNT7°bXZL-y K 1 4 0fr^T-J3®3ftTlN£teM) ^ 

, ;#SW^X)taiP1 1 1 fr^Sltifciijg&M (HI3tcfcNlNT, -?\SX=L~ 

•> hi 2 0, 13 0M'1 5 0fr^i^M3ftTlN£teM&O\ 7°UXZL 

-«> K 1 4 0frmiT-J3®3tiTlN£teM) 

o 

[0029] t]]m=L-^ K 1 6 0ti, (7°bXZL-«> htcJ;£ =f7"0»1 

fit) ^;#SW^X)taiP 1 1 1 ^©^©;#SW^X®M±tclSt^^ti, 

^Hllff^xafcaiP 1 1 1 HH LT;£S4 



WO 2012/147371 11 PCT/JP2012/002940 

mm=L-v M 6 Ott, -ttCOtym'H 1 6 1 &OM 

6 2^tt§0 «?gi 6 1 &OM 6 2IJ, 

^WT^J 1 6 1 &OM 6 2ii^iL/c^$ 

, ;§S413tiT =f7frtfbtiSo t#bti/cd'7^is u/3Mu 

StCfqlfro T^Tt" §o 

[0030] 7°UXZL->> M 2 0 liN f§ 1 ®M 1 2 1 N I2©i 12 2, f§ 1 IEg]£B 

1 2 3 &t/f§ 2 Igfi]^ 1 2 4 £W"t-£>0 f§ 1 COM 1 2 1 £f§2 0M 1 220 

=f7";&70bXj55cM"r^/cto®®;&W"r^70b-

C® 2 o®®0;ii|7|^"fp]frB§7K¥^"fq]^^i'JN £ © 2 

ttfq]-t£J;9lflg3tlTlN£o fH IEHJSPI 2 3tt, 11011 21 £f§2 

011 2 2tCftLT3t3l^-&^)o H 2 flEfi] PP 1 2 4 &N I2©i1 2 

2£fs1 011 2 1 £1 fEi&SM 2 3RXfM2mW)^ 

1 24&% vy^PVL/y^ 

*i&£\ ^ 1 lEEbSP 1 2 3©®££2fEii]SB1 2 4 0® t* 

&fc\ 7°UXZL-y K 1 3 0, 1 4 0^1 5 0©Htt 7°UXZL-•> 

K 1 2 0^iitfe§/c^ UfeB^tt^lBS-rSo 

[0031] 7°UXZL-•> ^ 1 lEibSPi:^2 

HB^COTBHCJ; y, ^T-r^=f7^^1 ©M££2©M©Fp^'e&^&A,'e 

m£©JS3ic/S^fau «®if7X^7>^G£fFlt 

tSo httMtciftum n©i^i2© 

M£3l$itU 7°bXZL-«> K 

12 0, 13 0, 1 4 0M'1 5 0©5Ijg&M©-Fl;:&N f§ 1 ZIV^T7 1 7 

1N H2=l>^771 72, HSZIV^^I 7 3M'i4^>^7 1 7 4 fr§£ 

tt£*lT^£o ^1 ~^4=l>^771 7 1-1 7 4©&*yu 

b XZL - y h 1"£ ^X 7"^ G £g±toTIII^ Lft 
(Dmmiztf^x y^y<7G%m&t&0 

[0032] gn 0 1 T?tt% 7°bXZL-«> h 1 2 0, 13 0, 14 0&OM50fr\ 



WO 2012/147371 12 PCT/JP2012/002940 

l*J$3*lT^£fca&N &7°\sX=L-y 

fhZs &WifohZl3^xy^y<7 G0j55cM^tT9 o 

[0033] g|4 (a) ~ (c) ti, gi1 0 1 £ffll^c7°bXJ$M£<£yjll*fttC§ft 

ILTl^So UK (a) ti, HI4 ( 

b) tiN tfllfrzL-y M 6 0 tC<£ ^TdV7^£tlfct£M£^1~III"e&y ̂  

134 (c) tiN 3?%:7°\sXtZ>ZtlZ£ y f7X^7>!?Gi)®^ftfc 

[0034] i4 (a) tC^3tl£<£9tC, 1 1 1 

fa&LGtfg^fat;:3fcai3*l£o Z0)t^s «> K 

1 6 0£IEB]U ^WT^J 1 6 1 &OM 6 2 tcj; ^Xfa^LG£« 

"t£(HI4 (b) )G ctitc^y, f©iII^C 

Mi£^©^VGG^&S0 i§lW7 7lfflLG0Pir^/cy ©aai* 

&£/WZL->;/ M 6 0®IEB]^Pi(DPMti, BtWtTZJj^xy^y? G 

(D± $ 3, feJSfr £ £ £ £ WW.iz jfc i; TtiT J: l\ 

[0035] fF^tl/c=T7"GG ti, 7° b XZL " «> K 1 2 0 ®f§ 1 ®M 1 2 1 t B 2 0M 1 

2 2 0Pt^tCfq]fr^T^T-r^o Z(Dt^, =T7"GG frf§ 1 ®M 1 2 1 £f§2 

COM 1 2 20PfP^tcA-2>^ $ >?'T\ I10i1 2 1 ^I20i1 2 2^' 

IIHC£-3X <£9tC, miIES]^1 2 3 RXfM 2IEB]^ 1 2 4 (1|4#B§) 

frlEft^tl'So CltltCcty, HI 4 (c) tc^:^ tl£ ct 9 tc, I10I1 2 1 

^120^1 2 2 CD HO tC Zf 7" G G frJiSK^ * V 51) 3 tl£0 3£>tC, f§ 1 0M 

1 2 1 ©ftJH® 1 2 1 a^!2©i1 2 2 0ftJH® 1 2 2 a £fr\ 

RStCTifi&L/^&tC&y, I10I1 2 1 1 2 1 3^12011 

2 20|^JH®1 2 2 a®^tC^^^^tl/c=f7"GG fr\ tl£0 

&fc\ f§ 1 ®M 1 2 1 GOftJH® 12 1a £f§2 0M 1 2 2 0ftJH® 12 2a 

GOP^Pi^ —£tCft£#1--g>/ctf)t^ f§ 1 ®M1 2 1 ©ftJH®1 2 1 afc^t/fi 

2 COM 1 2 2 0ftJH® 1 2 2 atCti^tl^tl, ^12 1 b £ 1 2 

2 bifmVbtl&o ttefo-tS, ^131 2 1 b£J;0^jtB1 2 2 bfr^g"t£ 



WO 2012/147371 13 PCT/JP2012/002940 

ZtlZ&^T, 11011 21 ©ftjl® 1 2 1 a 2 COM 1 2 2 0ft|l® 

1 2 2 a©P^PI&— 

C0 7°UXJ55cJFmM-e-ft0^M1 2 1,1 2 

if, 

04 (c) izisst<fc9 IZs 

Z\$m£Ztltc37tfm<D&B'\ 2 1b, 12 2 b 

o 

[0036] M 1 COM 1 2 1 M^2©i!1 2 2©^j£fi, LG0tf^X$E# 
?SJt(Tg)<fcy s/c, 7°UX^X^(C 

fiut, HKDMI 2 M&xfm2<om'\ 2 2 icsnitt£ frits 

[0037] mmmsh-zfozMnT 
-r x<7 tLX, /\- K-r-r K 

iifv x^f7 
=bzif> £.&#?•£ L\>\ ^(Dtcdbs 

^Xg^©f«3S#t^iS< 43 <£ 9 

X^tfT'XS^f^S^&s 0!l*.tf> 3 0 

X 1 0"7~ 1 00X1 0-' (K"1) (DgQmfaXJbV, L < 5 0X1 0"7 

~ 1 0 0X1 0-7 (K-1) (DmmfoX'fc&o 80X1 O-7 (K-1) Ju±?'fc£t 

<£ Ll\> IIfV^^ffl^7^#MJ|1 00 

JSt)m&3 0 

mtf3 0xl 0-7 (K-1) £ffi-£tc&'\ 0 0X1 

X L°> F)ls(DBBMiM%t(D£if±xZ < &y$j£ L < &l\> 

±§B7°bxj»i 

^MtCfcNlNT^7X7"^>^©iMlill'J —0!l£ LT, 
m 1 ©Si 1 2 1 CDftJl® 12 1a tW.2(Dm 1 2 2<DftJl® 1 2 2 aO;^t 
if^n fa iz |W|- IZ & £ J; 9 IZ ;SJ|fl %t&Ztiftff£Ll\ ^ift 
frll-£4£<£9^JtWlI3ti£iI£\ mX&s ^Jt^tt5JtJUT-e«>i) 



WO 2012/147371 14 PCT/JP2012/002940 

J: yjfS L <&3j££rF"C&kK 

L< ti 1 JtJUT-efe-So 

4sfc\ ^MMWiXti7K¥7°U7. £m^Z>tcfoWifci^i&H©JteJt©^* 
£ 7° b XJ»t £ d £ 'Rltg'T? £> § ft IZ iS IN3teJt (D13 =5> X tC frig't? £> £ 
o dtiti, fpxiS^fp]tc^T^^it^-e70b7>1-^/cto, 

5 0 0tf7X&L± 
Xfo&Zttfftt. IA\> 4fc\ 2 0 0 Otf7XyL±lZt£&tMWHk&mMt 
te&t£&>0tz L < 4IN0 

l1(Di1 2 1 0ftU® 1 21 afc<J;tf^2©M1 2 

2 0|^JH®1 2 2 1 mm|0LfctMt' 

l*UH®1 2 1 a 33cfc1 2 2 a©S:i,Nlc:ttlR]t"£Jfej& (0!la. 

ti\ 1 2 1 a 33ct 

®1 2 2a©^) T\ $*lltt£ffllNTst}Ilt~££$©?mJ£©^#-C£>£> 

o 

[0038] gg1 0 1 T?&% zf7"GG frf§1 ©11 2 1 GOftMl® 1 2 1 aXteW.2 ©1 

1 2 2 0|*UH® 12 2a tCjgM LTfr P>% is 1 ©11 2 1 ^g2©i 1 2 2 

^fr=r7'GG^^^tcffli;^to^^Etc4^s-e®0lHti^o. o 6wti&ft 
T3§1\, Cffl/cft, zf7"GG 01^1 tCll 1 (DM 1 2 1 GOftJH® 1 

2 1 aMl2©11 220ftJU®1 2 2 a tC;vPv^oTBSRM^^jS 

M^z^aa^nx$mn(Di3^xt [sxmttZo zmz 
£^X, 13^xy'^y<7GifWM$tiZ>o 4fc\ 

mxis, it^2 0~2 0 Omm^Jt-e&So 
[0039] S/c, 11 ©11 2 1 ©ftjH®1 2 1 

a JkXim 2©i1 2 2 12 2a *ltcWZ13=7 X 7"^ > 

?GfrJFM3ti£/ctf), -tt©M0ftJl®©¥®Jt33<£t/¥>i'l4^ 

LX&< L 
IN0 c©*!-&, 7°UXJ3C^£^ 



WO 2012/147371 15 PCT/JP2012/002940 

Ml© 7° l> tl£ 13 G tiN JUUIfatc:?# 

btizmn?1'!ztHX^z&fcoEigfcmtm-ofcmv&vrj:^ w 
Zl£s 13 =5 X -fz>y?Ght, JS30. 2 ~ 1 . 1 mm©Rit©I-eS)l)o 

|*UH®1 2 1 a&t/ftjn® 1 2 2 atdfc^TdVG 

frSL<tiO. Sum&LTs 3 £> tCfr 3; L < ti 0 

. 0 0 0 5~0. 0 5 IJ, m t. &•?> cfc 9 tCfMlSlS tl£>0 ^7^7°7>^G©|| 

® #13 ^ 1*1 -etfej'— •T? & o 

7° b X/SM^-Ctitf 7 X 7"^ > 0 G 0¥®Jt £ f & 

LIN„ 

ti^X7^ V^G£«"t£d £qTfg-efe^)fca&, ffiJlJpi 

©ixft£ 3 < r £ c: £ AMIS £ 4 y, ±m>\^mwV \y ®±©ii^-e <£ y 

LTfc< ffiJ!APl£'>&< £=fc 1 lit 

B&-TS d tsb tc$?i;lA\> 

[0040] f§1 0M 1 2 1 tmZOWl 1 2 7°bXZL-«> K 1 2 0 

ti&^frtciiie&Mtc^iljU ftfoytC^ ^®7°bXZL-y K 1 3 0^t 

tC#B]U C07°bXZL->> h 1 3 0 tCct o Ts Hf 7" G G ®7°bXfr 

tj3btli)o 

[0041] h 1 2 0Mfeit:iiliLm f7X7 7>^Gm 

tc)%2iP3*i££-?('>&< £t,®fl6j£U y £&£>£-? h f§1 ©M 

1 21^12011 2 2tiffli;/c^E^Hf#"r^o :©|, miIES]^1 2 

3 &t/f§ 2 fgibSB 1 2 4 frBftS tlTfi 1 ®M 1 2 1 t B 2 ©11 2 2 frit 

PelU 13^X7°^>?Gtts 7°bXZL" y K 1 2 0££|*iT&~FU "FSPtC 

fcaziy^TM 7 1 tC^tt±to^ft£(l!3#BS)0 

[0042] ggi 0 1 t?tiN ±IE©J:9tc, 0. 1#£I|*|(^0. 0 6#) £1^®*#) 

TS0#^®pp^td 1 ow. 1 2 1 tm2®M 1 2 2tmi;£*u n©n 2 

1 CQftJUSi 12 1a ̂ H2®M 1 2 2®|^JH® 1 2 2 aCO^frtC, B&|W|0ttC 



WO 2012/147371 16 PCT/JP2012/002940 

7 7. £££&£><> ZOtcisb, f|1 ©Ml 2 1 0ftJl®1 2 

1 a tW. 2©M1 2 2 0P^JH® 1 2 2 a frjgp/T^tcAP^ ti£ d <h tiiK s 

|*UH® 1 2 1 atfomWI 2 2 S/c, 
fr£>fs1 ©11 2 1 M12©S1 2 2tCft&fr^B]~t£fu^ 
Rmkmtznz)#ii# x ® >^jt ̂  M-*§& & 0 
ttzz>o ZCDtctb, 

<^ i5=7Xy^yO btcif^Xs ft 

mtS tl/c 7"^ >^G 0iOT<W®Jt &> im(D±TM(D 7° b X 

K £ y ̂ ti £ ^ X 7"^ > tb^T [q]± 1" £ <> 

[0043] fcfc\ H|4tC^-r0iJ"e^ ^®T3J1 6 1 &OM 6 2£^T, }jtHh~t£)# 

W&J£*R 0) =f 7" G G JFM 3 ti £ <, L L & 

)#SW^X^LG 0*£jtfr\ ^y£i-£=f7"GG0i*fmcftL 

T /JN 3 ̂ iI-&&N tf 7 x L G£ tj]Brf £ <2 ^ WT 3 ti/c tf ^ X ti<m* 
=f7WF*i&v,\> d(D<fc9&iI£-t^ ^y^ft&tcsbcb^y 

[0044] @5 (a) ~ (c) ti, M4iz*t£MBM(DgMmzmnMT&m-e$>& 
o 115 (a) tis =T7Zft&mi<DWm 
^stmx-hy, @5 (b) ti, t^iffzL-^ s 1 6ow^7'Mn so 
lZ£?T37G<it><WibtltcW%&%mtM-Cfo,')> El 5 (c) ti, =f7*GG£7° 

b ZJ&M LT^7X77>^G tflfe btltC\fM^7^tW^h^0 

H5 (a) tC^f <fc9 tCN 7°UXZL- y h 1 2 0 tiN 7"P'^1 8 1, 1 

8 2 ^ X L G©HS&±~Qm VZZtlZ&V X L G<D$IiS§tf 

*U 7"P'^1 8 1, 1 8 2-efF£>tl£m 1 8 OCT\ «zL"<y K 1 6 

O"e^|ffSti/c;#I4^^XLG0JIfrg^±to^ti^o El 5 (b) tC 

^1" £ -5 tC, 7"P >> <7 1 8 1 , 18 2 d £ tC J; y N M 1 8 0 C 

m3lNT^^4^/c)§M±)^XLGfr-^tZ70bXzL-«> S 1 2 0 tC [q] tj"C 

•iTt^o d©&~FB^ U'7"GGtiN ;#Si^^XLG(DM^StitcJ;yit^tc4 

£0 J*^0=T7"GGtiN El 5 (c) IZ^t^^lZ, i1©^1 2 1 



WO 2012/147371 17 PCT/JP2012/002940 

hl2©11 2 

[0045] $>&[,*&* ID 6 (a) ~ (d) SS1 0 1l±% @5 (a) 

~ (c) hZ^lttfJIffiriL—y S1 6 0l:|^flZ, 8 0?;, 

f7XL Go®i: ;vn o T ±Mi;£ fp] hzi N «•T«J^fq] tc SS) 3 •£ £ &Uri$ 

i6 (a) ~ (d) fi, 8 0&&RT&& 

@6 (a) , (b) =f7"GGfr^^ti^tu©^ 

ms (c) 1 8otc£?x zsxGjffte> 
@6 (d) li% =f7"GG^7°UX^LT^7X7" 

^ 7 G ^ e> ti 7c ̂  ^ ̂  "t m "e ̂  s o 

m6 (a) lz^st£?iz, 7'P'^I 8 1, 1 8 2^J:oT^e>tii>IHlSB 

1 8 1 1 1 fr£;ftdi1-£;#S4tf^XLG£§:tt±tfx 

@6 (b) [Z^T&olZ, FJT£0^ 1 8 1 , 18 2£;# 

ffl^^xLG®ati0T»Jtc^^<^s!]S-&^o ctuc^y, -W7XLG 

£©*& pfrfcW-f $ ><7X\ ID 6 (c) iz^t£?lz, 7' 

• >>7181, 182 tftimtZo Z. tUC <fc y, 7"p^1 81, 1827? 
=f7"GG^N 

®3S^<£UE^C&£0 E^0=T7"GG(iN HT&tp, HI6 (d) 

-Mc, n 1 CDgy 1 2 1 £f§2<Z)§y 1 2 2£lZ%£tlT7°l'Zj$0$tlZZt 

IZ J: lJs R 0U (DJD^X7?y?G1)<ftm$tiZ0 

[0046] HI 7 (a) ~ (c) l±N =f7"GGh CDftfo y U 

^Tii^®MliJfrbM2 2 1, 2 2 2tt 

HI 7 (a) ti, JnH&L/c}16 

@7 (b) &N 

m? (c) &N 

U lt^7X7"^ > ? GfrfE £ 

HI 7 (a) tc^-rd:7tc, g*2 0m, 

&$Mf2 1 2 r-7°lyXo.-y k 2 2 0(D±fil<DtiLWlZffimU Z(D&WX\ 



WO 2012/147371 18 PCT/JP2012/002940 

M7 (b) 2 1 2IZ 7 Z<DMCP 

M 7 (c) H ©12 2 1 £12©12 2 2 tlZ 

Gtff&MZtiZo 11 ©12 2 1 MI2 

©1 2 2 2 &N M 5 IZ^stW. 1 ©1 1 2 1 &tfl 2©11 2 2 t HD i; !*/££. 

t/fFffl£"t£©T\ -So 

[0047] [M©^jtfy^o] 

±^L/c^^M^M©7°bXj55cMtcfcNiNTti^ L/cd; 9 tc, 7°bxj$ 

Mfutc, 11 ©11 2 1 W12©11 2 2©;atlt 

X$E#;UJt(TgU y ;#SW 

7X^11 ©11 21 W12©11 2 2tcSMLTfr^lltl^S-e©l 1 

©11 2 1M12©11 22©;St^ )§IW7XLGfflf7»^ (Tg 

) ^©;UJt^»P3tl£0 

4fc\ ]m%tf^xtf7°\sxmwm^z&^TnizM 1 ©1121 &t/i 
2 ©11 2 2©;UJtJ;y =&<£< IA\> )#SW 

^Xfr7°bXj55cM©iifMtCfcNlNT^^X$E#^ (Tg) ^)S"efey^ 

11 ©11 2 1 W12©11 2 2©;^J;y 1b{&< t£Z> £ ? lZ$mt Z> Z 

tiftS blZft-% IA\> 

lit, l©^j£tt0lja.^ 1©I*UH®1 2 1a, 1 22 a ©^^77, 

y'^y$(D^jhi\LW.lZttJ&tZ>ife&, (®la.^ l*UH®1 2 1a, 122a© 

tp<h&) frP>l©ft*^C 1 mmllL/cMt, ^tt£ffllNTft>fJJ~t£<>: 

$©^Jt"efe£o 

M 4 L fcl 1 ©11 2 1 12 ©11 2 2 ©ME© S £ T\ ;#SW 

7X^11 ©1121 W12©11 2 2tcSMLTfr^lltl^S-e©l 1 

©11 2 1M12©11 22©;St^ ;§IW7XLGfflf77» (Tg 

tz>zt-z\ (Tg) 

tZ> <£ 9 IzM'Mt&o UT, HI8fcNd:t/li|9^#B§LTl©^fy^P©flrfr 



WO 2012/147371 19 PCT/JP2012/002940 

[0048] g|8 0 (a) ~ (c) 11 M12 011 2 1 , 12 2^*1 

1 2 5(i, 

&M0^JH®tC®JgM"t£ J: 9 IZ LT&$Q(Dm^mz J; 

HI 8 (a) (t i1Ml20i1 2 1, 1 2 20£-/?0^JH®0titi;£ 

9 tCllES&nP 1 2 5 frixtt btlTl^&MU'fo&o HI8 (b) 

izmmtzym&i 2 5&s ^©^©ca^icttu 
TI7M1I (H^W) tCj; 
*T9 J:9tC+ij55cStlTlN^o HI 8 (c) 2 5li, &&<D 

7-(y-zmj&zti5t- v^yo 

[0049] &fc\ 1 2 5 ti, 11 1 201121, 1 2 2 J; y 

mti\ HM12 
011 21, 12 2tf®fi£-& (0UtfVM4 0) 

tcti, j«£P1 2 5 tiN m, 7Jb$ = ̂ AX(J7;i/$-^A^i 

tiT J; l\ 4M£P 1 2 5 11 1201121, 1 2 2J: 

yi^iN^sW^W"r^d«>:tcj:y, n MI2011 2 1, 1 2201 

*w&<KtMzm&tz>zti?-^m,hzt£z>0 &fc\ (VM4 0) 
0|^feWti7 1 (W/m • K) N |^0^sWti4OO (W/m • K) T? 

1»£P1 2 11 MI2 011 2 1, 1 2 2£ 

It/St" £&S©$HE#^ m&s 

ttcs 11M2011 2 1, 1 2 2 tiN -7[sZlZM?L?Z&g.tf!&We 

JbZtctos 1 2 5 Ll\ 

[0050] ni9tc^i-j»£Pi 2 5 tiN 7K;^®i m^t) ̂ mxtzm^(D-\m-
&z>0 z(D^iz\t, mxht^wmnt yo, 



WO 2012/147371 20 PCT/JP2012/002940 

Sft£;^P7Kfr^£P7Kffl®E&£®U, 2 5tcfc^3titzm* 
D»uT^iP7jcfr^to^n, 2 5frt>7k)$mm<D*>?^%m3ti 
•g)o C0<J;^c):7U^XfA(aoTtI1Ml2©l1 2 1, 1 220 

)EL Jt £ 15 M 3 i* £ d £ "X $ £ o 

[0051] |I|8£c£t/ll9t3J^Lfcc£9&3M£;&ffllN-'C *£MM(D7°ls ZJ$M 

?•&, ©11 2 1 M'12 011 2 2lZtgMLZfrbMtl 

Z£?'(DM 1 (DM 1 2 1MI2011 2 2©;Si^, )#IW77LG©^7 

(Tg) ^0;UJt^»P3tl£o t(DtcSb, 

JfZJj)£-£tes t 

Hot, #M0±IB^»P^tT9 C£T:\ «0Ijt^yb7h7°bX 

>£hteSft<J% L/cl?:S^/ch LTt, 5§ 

frltt* t±-'g)^™7!)<4lN0 

ttc, 2 5*wizz.t-e, 
m 1 01 1 2 1 0|*lMI® 1 2 1 a&£/H2 0Sy 1 2 2 0ftJl® 1 2 2 a^tl 

s 7°uxmmizmbnz>i3^xy^y<?Gommo*ay10 ̂  & 

§ o 

[0052] (b) X75K7"I*M (X^>>7°S2 0 ; JWflpiIg) 

X^7-f 7"X^tZO^TI^-r^o X7x-f 

yiltli, tl/cxX 7=? > 7 G tCft LTX 7 7-f zWrfotl-So 

d T?X 7 7 -f 7^ tiN J$M3 tltc 13 =7 X 7"x V 7 G £pft%0^-< X0x 

< tfxX7"x>^0lt®tc£gll£-#M&-gaNti^V 

Kfe^7iN^4-?)X7x-rA'tcj: y 20011/OR (MJii/i>R£j;t)^ 

iiiju^R) *K©^WT«£ mv((Dtm) 2O0H/OR0 
l&mzxo^j 7*$tlfcl3^x7'7>?t^ SPMtCiPi^tU f7X7*7 



WO 2012/147371 21 PCT/JP2012/002940 

(tiJIff) 3ftS0 m 
$&(DX?^'(S<IZ£? Xs 2 OGO11 /&RGOtj]IffBGOJFM£H0#tC*T9 d t 

^l?LJFM£^MJFM^|W|0l^tT9 Cl£fri%iN|l/&j££?#£>±-C$? 

SLIN0 &fc\ tfxX7"x>^tCttLT=i:P K'J>»U^^ffllNTR?L^JFM"r 

&fc\ X<7^4 ?tiv f—tffcj-MMM&Xfo&Zt, 3£>tcti, 7sO 
=7 4 7t}y*-lZ£2>mmJ:m<DmMlzr>^T&s f#M2 0 0 9-2 6 9 7 
6 2^$g£#B§£ti/cl\ 

iuM©7°b£iNTt# £ ti£ x X7"x > 

? R afrO. 001-0. 1 M m £/JN^ < N HMfa 

ttt^LTlN&lN/ctf), X^7-f 

fr ty tiTL3;9;:<>:ti&<, Ki*M tc £ i vT m> ^ tfcfi £ lJ £ 5£& t&Z 
£fr*e$£>o S/c, X^7-f 

©IRt, &-g>wiM^©H/frjtfrlHbl"-g>;: 
S/c, f7X^7>^0iiSl0i 

®ffi^fr|W|i;£4^/cto, SiJlff0P^tc^x>>^©#MfrSfr£41'J^ £>rfr 
£i;tt< &£0 

[0053] is~7^?—o (^y'Zftmt&t^vtymmiz&mLTfi^xy'^ytiztk 
— 1f%^tz> *!"•&, ^>77-^^77>^©S^S 

fcti7"x>^©ymtCJFM1~-2><£ 9 tC L/c±T\ is~7^~9 frfiJIff^® 1)77 

7"x>^±tCaSti4lNj:9^t^|5^JFMt"-?)£J:lNo i/7^ — 

0 ©fiifr, ^lilJ|W|^R0^lilJfr, MJ[^/LAP]©MJtcfiMt"•£ <£ 9 

£ J:IN0 

S/c, j|T g, fro, i^lN«»^©^xXtCOlNT^^M^a)70b 

Xj55cTO;i-ejFML/cf7X7"x> ̂  tc oINTti, tcJ^^i^fr^ 

o T L S 9 il^-frfe^o d tUi, ^xXfr^fe#tefr^lN^-efe^) d £ tC 
iP X T, 1)7X77>!? © © fit iz ct o T)pip JS® fr II fr tC ii 9 tclsb 



WO 2012/147371 22 PCT/JP2012/002940 

wm L & # b;^SP stis/ctos § ̂ {iij t MJ t -em 

MtfMteZt^ZbtiZo Z(Dtci£>, £&£> J: 

9iz%mLe>7°ux&<£t/^e;^SP f7x^7>^© 
±H®±aMuiitc <£ o Tj&tfill©* $ 3 £ ii-g-frfe -g) c £ ^ tc 
o 9 &*!"•, ^ftfatdtdU tfxX7"x>^0±ll®tC£lNT^JI|tC£ 

$ IN d £ t>fr ̂  fco d 0 J; 9 ftiiiJ 

T g if 6 2 O°CJ^±0^xXtCOlNT 

J:<^i;^o S ^tCT gfr6 5 0°CJ^±-etilI^£4^o dtlt^ Tg^i 

iNti£}§s4^Hfrb-e®0ir^fr®iN/cto, 7°ux©Pf©#^s©s^ 

iPfrTO^tC*$ < &£*:«> ̂ JigStl-So 

£ /c, $ IN ti £'^7:L* t < 4 £ „ d ti ti ;UJt ̂  

tetc^-ra^M#:*^ < te&tcisb-Zfo&o J^^ti«»$^5 o X 1 

o-7/°cj^±-e^^Ljp-r<41'J, iWM7 0xi o-7/°cj^±tc4 

^-f 7'l^T-tis 0 DM(Dm%(DWJ±tl%:, I DfU©^ 

tij^jti. i~i. LIN0 m^tc^-ai, x 

^7^\'0f7X7*7 I D^o D-e^X^d^-efy^PLT 

tJ:lNo I D : 0. 05-0. 1 5 m mN ODiO. 

0 5 — 0. 1 5 m m(D%&Mft£tZ>(Dlfft S LINQ O Di|iJ®tJJf$® 

flj±7:£ I Diiij0^tid;i'Jt^$<-r^d«>:T\ 

£t&CDlf£ INO &fc\ 7^7^ 7"^>>^-ti, ^7X7"7>^©E^®tC 

ttLTMtf>tcAti£fr\ m;£3ti, ^©Mto^fq]-eti4< f77^7>^ 
©feJS;£[p]©;£3-efe£o m;£3fro. o 5 mm^y^iN^fijBf^aiijc 

&kK 1 5 mmj; 

*ilfPJ!#©#fcfJ-Ct;iU ^Tgf77^ffllNT7K¥^L/^ K 7°bX LT 

y't&ts Mtcj±lsj^7:tcd:^j^7:^ 

< 4^/ctotC, t£Z>t%t;1?foZ>Zt1?te-fr^tc0 t(D 



WO 2012/147371 23 PCT/JP2012/002940 

£•5 4*§£\ <^JHtcfq] 

fr^T*$ < 4^TIN£0T\ 7l£3fr;i< 4£0 L 

tctf ? Ts X<7="( 7*(DWl±tl%:fam<'9\*mttZ>Zt-?:\ l*UH t T? 
£ c £fr prtg£ 4 y N ^ 2 -Dvtmmz zpftrnmn 

mtt&Zt1fX'^&0 TZts t)trm(D%£s ERJt • 

%y 3 tlT, X 0 =? -f 7"tC 33 tt £ tfcfi S y fr'&fr £ 4 £o 

[0054] (c) (XX>>7°S3 0) 

>7 7 'J >?'JPI (^Ji4ffiSP33cfctJ^F'g 

JUMM^CDSIX y A PI) £#&<> 5117 > 7 7 u > yii^ 

®^f;7XS^©^Ji4ffiSP33J:tJcF'gJi4ffiSPtC33^Ts 

K5£5K<fc y Sixu ̂ ItMPIt'feSo 

SlXy^Jttts ±M^ttLTm«4 0-5 0]£-?&£„ 
[0055] (d) (Xx>>7°S4 0) 

t, MM^ipii^©^xxSfeo)±M^^LTWiyipi (ffitjpi) £ 

tT9o Wiytcd: •Slxy m— 1 0 0 At 

ilSMteu ±T-^©» (±»33J:t/T^M) ZGLTftV, ±£M33 

<£t/T£M©P^C;tfxXgfefr1£&3ti£o fUT, 

iN-ftifr-^ •&&££?* ^77lSi:^i 

433, «iteMI©7°U 7 ti, mti'^SJtfr^ /xmWi 
to T¥It ©i% IN 13 =7 X 7"x > <7 £ ̂ 7? $ £ tz tt>s Z (DfflMJlfe4 

<TtJ:lNo ^/-c% 0fgyig©tuJcN WiyifMT'ffllN/cgg.viwi^®]^®^ 

ilSM33 J; tfT7^ $ £ m ̂  tc x v tf > ̂ II£ fx o T t, J; l\ 

S fc, 7° b XjSMit^© 13^ X 7"x ? ©±^® ©gflWStflS R afrO 
. 1 Annj^-F-e&tu^ do^yi^^^BSL^ci: ut, 



WO 2012/147371 24 PCT/JP2012/002940 

7^^1)77 £ ?# £ d t if-U $ £ o 

[0056] (e) (Xxy7°S5 0) 

®tt±tf^tT9o Z(Dt^, M<ktl)VJxm<DW&ttW$m%L£LT$t} 

X7 'J — frffliN bti&0 z t ted: lJs ^XXS^CDUMST'© 

y, +J—'7^7^'JT^ -f K 'J >J ^A^CDZI • 

-y a >0J^H ,>: 4£ -f ^ >*/rft(D%^*®5±t £ Z h fr*e $ £0 

[0057] (f) Miwmjim (Xxy7°S6 0) 

mmiz£zw)tt&s miii^m~5 0/xmijttfe5o nwjiti, m 
<£ t<-<£ U iill[§]£<-^1 BE? L/C^XN 

a (7^^p7x-m, lis) oii^i^i^t^o 

*.t£tft>mmtZo $ t±- simn^ snbtu 7A5& 

[0058] &fc\ 11 ffiJilDg-m, tfxXgfe0±H®tCOlNT, M*I3(Ra)£ 
0. 5 n mJiCFi; L, fro ~7 ^ ^7 p "7 x. — tf^X(MW-Rq) £ 0. 5 n mJ^T^; 

f'Sct 9 IrZffiMtkfr-Oo 

ZZTi\ ±i®i®©^n 4. 0-3 1. 5 m 

mO)Wmz£>ttZ>)fem^i$l'\ 0 0-5 0 0^m®|$^ LTWtiiS tl£ R M 
S (Rq) ffi-e^-rd£fr-e$, *°'Jx>;/?*±ii©Mo d e I -4 
2 2 4£ffllNTft>fJJ-e$£0 

J IS B0 6 01 : 2 0 0 1ICJ: U *1^3 tl£ Jf:#j¥£jffi 

^RaT'llStl, 0. 0 0 6/imJM±2 0 0/imWT©i|^ 

S a*t§S$I3)lJ^$S V - 3 1 0 0 T?)il^ U J IS B0 6 3 3 : 200 

1 T-*I£3tl£^;£-eWtJH"e$£o ffiSfrO. 0 3 ju,mJU"F-eS> 



WO 2012/147371 25 PCT/JP2012/002940 

-otci.0^VeecottISi^P-7l 

iti ; A F M) X=l-7°-eit)UJ L J I S R1 6 8 3 : 2 0 0 7^ 

£3ti£^;£-eWtJH"e$£o lixmxl M.m^0)UJ£x'J 

5 12X51 2 

[0059] (g) (XT^S70) 

Ib^iHb^ LT, (6 011%) tmki- K'J^A 

(4 0fil%) -fb^ 

3itfb&£0!Ja.tf 3 0 0°C~4 0 CCKMU 

2 0 0 °C ~ 3 0 0°CtC^L/c^ 

Pel ~ 4 0# fit] ;§|}f!~s)~ 2>O 

i)7^ii^{b^^fciciitsI^(a ot, is^x&mvmmw 
K 'J 

K <j oA-Tu ̂A-r 
f7Xii«^§o 4fc\ 

4M&3titcij=7zgmz%i&-znzo m 
7j< ̂  t /?t S tl •£) o 

[0060] (h) ^2WJiIjg (Xx>>7°S8 0) 

tfac, mzmmizj: 
1 Atmg]£N UtTOCte, 0. 5-2 MmCDiSSII^-t 

£Cl£7Wi:lA\, 
S/c, C0i5Elc£ 4raSPM^©^^b (^b 

m zteKm-stftoZo B2mmis 12 
mi mum 

is * (D filJt tfm te&Zt-Z'foZ) o 



WO 2012/147371 26 PCT/JP2012/002940 

?)'jx-.mzi o~50 nm;gjt) # bti 
§ o 

12zmmt&ztii'&tL*,&m-e4INf7xii0± 
A® ^ © <>: "t £ d £ fr-e $ £ 

£d£frfr3; Ll^ iiI©i$(Ra)^0 
. 1 5 n mlUTs £ Wt}£ L < ti0. 1 n mJ^Tfro±§E±M©• 

-7x-tf*X (MW-Rq) £0. 3nmJ^T% <fc U Sf S L < 0 . 1 nml^Tt 

[0061] j^±mm[.tc£?izs *mMMm<DmnT<(x<7mx=7x£WL<Dm]&i5fe 
tc<£tU£\ ;§lW7X©i^-^©M^ffl^ty^ 1/^7 h70bX"t£70b 
x$mc:©jSMi^"e^ -J0#IC0^I<»'77^ 
®Mt~£d£tf&<N s/c, 
T?©M©^J£^ illlli77fflli77©i (Tg) ;UJt<>:&£<£ 9 ^ 
%y U 3 ti 2> tz sb N }§Hfe ^ & M £ Si# t~ £> d £ £ Ift ± t~ £> # © SIM fa 
£©MtcSIMfa£3•£tiz;£fr0 1)77tcSi#t5C 
tif^sfcSb, 7°bXj$JFM®ll®ffi3£®*tf)T/J\3 < d 
©7°uxmmifmm.^--f^xm^z^-^xmbn^is 

< &£>„ t(Dtc&, 
7"IfM"eti^ 7" 2) v 
* - £ ̂  T £> d £ £& y N X 0 =? -f 7"2J V * - tC <£ y JFM3 tl-g) 2 -3 ©H/fr 

Rtf<MBT^©ERJ££<fcrJcll'&J£tf®#T&fr&l^Ji/£&£o;e©^ 

t/IWI/C.^fr®toTSi < 
[0062] [fii&lax'f 7^] 

J^±0&I*M£HT, C0II 
fVX^ffllj77iI^ffl^T, IlfV X<7te&LT(D£?lZLXmbti& 



WO 2012/147371 27 PCT/JP2012/002940 

O 

b 

Jii^ '>&< TifeHs fiftlfjf (fiifilEM) s isii, f^iJf 

3 HtcMtit, £ & o T £> „ 

DC7nhn>X 

') >?%IZXA 

Jli^Mt £ o ttiiJf t LT &0IJ iliCrTi, Tim t L T &0IJ X C r 

fiftteJf £ LTfciU o P t 

ZZ.£1f-Z%Z>0 titzs L , oSlIIOC o P t F e P t 

Mf&LTmTi/Z ±IEJ5CM^ 

mi£C VD£KJ:y C2H4£ffllNT£M£/£JgU 

mxtzmimmzfr?ztizj:yN 
o t<D^ flUtfPFPE (Si-7JI,X P*°'Jx-^U) 

;£tc J; y «M±tc^-Ti) d t iz J; y N f^fjf £ JFM~t £ d t tfx $ £<> 

mmm 
[0063] iu *fg0.mi»Wc 

t Mi IC m £ 3 tl Z> t, 0T? ti ft I \ o 

[0064] (1)«7X©#1 

J^Tmm<D 15 =?x# ?#e>ti£j; 9 izjim%L^ Lxm^nt 
Ltc0 d©JI&£$Hfe#SK&ALT;!jD$K :»U ;*;fs mWLTfes £ 

*§#¥$)£#£ x L fc0 ?# £ tifc x x ̂  iz 
£*8#¥$k ISIKMHHs 'MSi^Ss£^S ffihk ti ̂  £ £ <£>;Fb A t)&Sg to b 

tl&frofco i^Mlj7X®f7XlEM, (Tg) &5 1 0°CXfo^tc 

o 

[tfxXcDflj^] 

mtyn£miZ&WL, Si02^50~7 5l A I203£ 

1-15%, L i 2 0N N a20&t/K20fr^MJR3tl£'>&< £ 1 i©^ 

#££-ft"e5~3 5%, MgO, C a 0, S r 0, B a 0 RXf Z n 0 fr bM 



WO 2012/147371 28 PCT/JP2012/002940 

ti 1 ffi©/£#£^ft-co~2 0%, r02, Ti 

02\ L 3 2^3* Y203% T a 2 0 5N N b 2 0 5 H f 0 2 fr ^ JIIJR S tl •§> 

&< ti 1 1 0%, £ £lj$fr£> ft £:P^JU 7 7 7 

hl)7X„ ^iE^(Tg)tt5 0 5TC, «»££ 

ti8 o x 1 o-7/°c-e&£0 

[0065] ±§E7°b7j$TO;£ (03, 
617 5mm, JS3 0. 9mm©f777°7>^^M 

L/co ^Sitf^SfcaiP 1 1 1 fr£ttai3ft£}§Hfetf7 7fa&LG©^j£&1 
3 o o Wftv, i_G0^jtti 7 0017x^^0 

^Hfetf^SfcaiP 1 1 1 fr£ttai3ft£}§Hfetf7 7WftLG&N «ZL-<;/ 
K 1 6 0 tCct o T^KTS tU itM2 0 m m0=f7"GGfrJFM3 tl£0 =T7"GG 

7° b 7 ZL ~ >y K tC ct o T -jof jfi 3 0 0 0 k g f T*, 7 

7 f77M (Tg) UT t ft & £ T? 7° b 7 3 tl, 617 5mm©f 

77^7>-? frJFM 3 tl/Co 

[0066] • 1 

uc^-r^Mj 1 -m, @8 (a) iz^t$m^*ikm(Dmm(D±m 
tCM^TI3ISLT7°b7J55cM^tT^/c0 JIMMM-ejFMU JS^ti3 0m 

mtL/co ztcs mm m&nmis^xtmkt&mm) ©MIIS ( 
Iffiftlll^Ra) fr 0. 0 1 u, m^Lt-eO. 1 |xm^0tl^|l\fco 

Z(Dt^, 13=77fr tcL T fr £ Sift £ i; "C © & M £ 

>II^Lfc£C:3, 4 9 5°Ct>fc^/co 7° b 7jSM^© 7 7 7" 7 > ̂  tC>tf L 

17^7^^^ (I D (ft?L) £0D (^M) 0|W|0|JF^ ) , W&if 

65mm, "^'h^lfr 2 0 m vnCDjj =j 7Sfe;&t#/co 

• 2 

mi tc^-r^»j2-eti, ^MJI mmvsm^m^T^isxmztkfi 
o tco £ tc\ $JM(ffif ¥*1*13 R a ) frO. 1 y, m JU±*e 0 

. 5Mm^i©#i^Sl^Co 1 £H^C&M©gi%^j££)lJ£Lfc 

i:I5, 4 9 5°Ct>fc^fc0 ^»J1|W|«tC, ^l/7^ii©^7 7y7> 



WO 2012/147371 29 PCT/JP2012/002940 

0 -y M^6 5mm, Omm©^7 

xS^lx^fl/co 

• ^»J3 

o tco £ tc\ $JMR a ) if 0. 5 M m JU±*e 2 

i:I5, 4 9 5°Ct>fc^fc0 1 7°bXj55cm0^7X7'7> 

9 IrZttLXXO M^6 5mm, 2 0 m mCDlfx 

[0067] &fc\ J I S B0601 : 200 1 C^U 

R a-eHStl, 0. 0 0 6 /xm^±2 0 0 Aiml^T 

0]*.^ $ 7 h 3 ttMflS S V - 3 1 0 0 T-)I^ U J I 

5 B0 6 3 3 : 2 00 1 XMfeZ n^)iiXW-\^X $ £0 

0. 0 3 fjumUTX-fo-itcmttte, 0*V e e c oftlfflXP 

- ymmm, ;AFM) t;x:i - y-cnm L J i s R 1 
6 8 3 : 2 0 0 7 tl£^;£-eWtJH"e $ £0 1 0/A 

m X 1 0 Mm^0)|JJ^xiJ 2 5 6 X 2 5 6 \d<P iz)ls(Dfim Jfe 

>IJ£ R a 

[0068] [||1] 

FR] Ifm. 

iiw 
(Ra) 

7*9 7 4 
cD#g £ >9 

(X) 
Wffi 

l 4 9 5 °C M 0 . 0 1 (im£l-h 
0 . 1 tx m^ffa 

10 0 00 

Mmm 2 4 9 5 °C te 0 . 1 ^ m.f,_h 
0 . 5 n 

9 9 00 

USSM 3 4 9 5t ftE 0 . 5 /i m£( t 
2 . 0 ;i m ^fS 

9 5 0 

[0069] [^WJCil] 

£UZ8V& ^WJ0^7X 7" 7 > ? £ 1 00 *fc-f •o X^7-f 

7"LT, ^7X7"7>^frSiJtl^)d£^<N g 



WO 2012/147371 30 PCT/JP2012/002940 

X^7^7'0^gSU) (Ci^UTMLfco MTtLtco 

OO : (%) if 9 8 %u± 

0 : 7><7=7 4 7<D&m3LV(%)tf 9 5%J^±9 8%^i 

A : 7©£fiS y (%)9 0%J^±9 5 %£ffi 

[0070] ^»ji~3-e^ 

£IH—0-fOt 

tta-otco ^£&M©J$M®©^®*I3(Ra)£0. 5 AUTI^TIC"^^ X 

^7^ 7"®^^ s y t taz z t ifwmz ti/co 
[0071] :XIZS ^»IJ 1 ~3 t&mti:Z>%m(Dl3=>X (Tg : 6 3 0°C, 1 0 0-

3 0 0 X 1 0"7/°C) ttm^Ts ^»J1 

~3tm(^»J4~6) o &M©gi%^j£tt6 1 0°C 

£tSiZ>&olzVmLtz0 

izmLtctf^xIIJ^C^, UT(Dt&y T?$>z>0 

[0072] [^»iJ4~6-e®^7XllJ55c] 

S i 02^5 6~7 5l 

A I 2 03£ 1 ~ 1 1 %s 

L i 2 0 £ 0 %MAN^> 4 %£TFN 

N a 2 0 £ 1 %J^±frO 1 5 % jfcJi, 

K 2 0 % 0 3 

1 i2o, n *2ois&vK2ofrbt£&ffifrbmh£nz>-7)it>')£.smkty} 

©^it#WMfr'6~i 5%0i5H-efey, 

N a 20#^MtC>^"r^ L i 2Otti©:EJl/tb (L i 20/N a 20) if 0 

. 5 0^>i-es>y, 

±IE77>'H] K20#WM©^;Uj:b {K2 

0/ (L i 20 + N a 20 + K20) } if 0. 1 3 JJTF-e&y, 



WO 2012/147371 31 PCT/JP2012/002940 

MgO, C a 0 cfc £/ S r 0 tl&7)^ 'J 

ittyHD-S 10-30 %©!5H"eS> y, 

Mg0fcsj:t;c a 1 0-3 o%©i5H"es>y, 

±BTJU13 'J ±m£mmik,M(V'£Ei'atiMlZjclTZM g Ofocfct/CaOCD 
^ Jl'ib { (MgO + CaO) / (MgO + CaO + SrO) } 

if 0. 8 6j^±-es>y, 

±§E77,'HJ 'J 'J 

o~4 o%©i5H"es>y, 

±m7)\s±> 'j temBikyaJsAtfTJutj IJ 

t^MgO, CaOBit/L i 20^JUhb { (MgO + CaO 

+ L i 2 0) / (L i 20 + N a20 + K20 + Mg 0 + C aO + S r 0) if 0 

. 5 0j^±-es>y, 

Z r02, T i 0 2 N Y203N L a 203, G d 203, Nb205focfct/Ta2 

1 0%JUTV$> 

Vs 

A I 2 03#WMtC^-r^±IEIIM©^It#WM©^;Uj;b {(z r02 + T 

i 02 + Y203+L a203 + Gd203 + N b205 + T a 2 O 5) / A I 203} 

if 0. 4 0JU±o 

[0073] 4-60X^7^ £ y £TF©fc0 

«^|J4 : 9 8% 

5:97% 

6:93% 

[0074] ZblZ, 1 -3 £>$!/£© 7 X (Tg : 6 8 0°C, 1 00 

~3 0 0°CtCfc^^^«»^^8 0x 1 0-?/°C) 

1 -3 (^»J7~9) 0 &M©gi%^j£tt6 6 0 

izm !IJ5£ti, UT(D t £ y T?$>Z>o 

[0075] [^&t50lJ4 ~ 6 T0^7^M] 



WO 2012/147371 32 PCT/JP2012/002940 

S i 02^5 0~7 5% 

A I 2 0 3 0 ~ 5 %N 

L i 2 0 £ 0 ~ 3 %, 

Z n 0 £ 0 ~ 5 %N 

N a20£J;t/K20££-ft"e3~ 1 5%s 

M g Os C a Os SrOfccfct/BaO 1 4 ~ 3 5 %, 

Z r 02, T i 0 2% L a 2 0 3% Y203N Yb203% T a 20j, N b 2 O5 

33ctt/H f 0 2Z&Bi-e 2-9 

^JUjzb [ (MgO + CaO) / (MgO + CaO + S rO + BaO) ] fr 

0. 8~ 1 0l5E|-efel'Js fro 

^Mb [A I 203/ (MgO + CaO) ] fr0~0. 3 0 ©160 F»3-?£>£> 

Jfz7Z.o 

[0076] 7-907^7^ 7<D&m £ fciU J*TF© tc0 

mm\ 7:97% 
mm\ 8 : 9 6% 
mm\ 9:91% 

[0077] ^»IJ1 ~3 1S^X(D T 

gfrl^p-r^^^SUfr^TL/co ODfiiJT?*J 

tffrfg£LTl^c0 3 

|q]©Jfc2]^£l|g L/c £ d 5 0 DiliJ-ej^^l^^fr^^ LT^£ d £ frt>fr 
ofco D{§!Hcfrtt£#I±Xj£ I D{U© 1 

. 2^tC-r^d£T\ I DiliJ^O 1 mmCLT 

^»|J4N 5, 7 N 8 

#U 3 *>lz£T9 8%£l±tti:-itc0 

[0078] Ltctf^x*£m(Dmwmz^xwmLtci3=>x 
-f^yo^kjtiZs 7^7^7*0^^^!?® LtctZh, VLT(D£2IZ^ 
Tt&V tft^tc0 #M©3l®fI3£0. 1 



WO 2012/147371 33 PCT/JP2012/002940 

t VMi 7"(D ̂  o tco 
[0079] [^2] 

MMMi~3 nm 4 ~ 6 mMm 7 ~ 9 
ftffl Lfcrfyx -effifflL tciSy^ 

(M m) 
0. 0 1~0. 1 1 0 0 % 9 8% 9 7% 

LO 0
 

1 i—
i o

 9 9% 9 7% 9 6% 
0. 5 — 2 9 5% 9 3% 9 1 % 

[0080] ^oiifvx 

m* LTt» 

[0081] 1-Itfa^Sf7Xi| 

2 •••tfiih'/K 



WO 2012/147371 34 PCT/JP2012/002940 

m 
I^IH] ;§1 h70uxt"yN 

RSt©^*7777>? 

±13 f7777>^© £ JfM U d (D m% £ J$JI 
S-t±TflJ®T"r^>C£t:\ r-f Wf77iS^»S/c^0 

x <7 ^ a 7 o t, 
±lEj$Mifi-e;#si^x#§ytcL T It ti & £ -? 0 

±§E-tt©&MMJt£\ (Tg) jfcjffi 

xsxmwfioztzft&ttzs mn^-fx^^xsiciii 

^;£o 

1^112] ±§E—fcs^T;#IW7 X ii&kt&t 2>&$&M<DWM 
£(Ra)fr\ 0. 5 ft^I UCgB® 

1^113] ttilESM®a)»;W^flS(Ra)fr\ 0. 1 vmlUT-efcZZtZft 

£feo 
*^114] ±B5j$M3:m-ett> t(DMTfile} 

£m£t£filRlfrb±B3-tt(D£M$:H^Z7°UZMmt£Z£Zft 
ffittss 1 ~30iN/tiAHclE<6Sti/c®^;x'r 

*^115] ±IE»I®T^s ± IE £M ©;#S47 3. £ j£M 1" S Sfl# © fr' 
, ±§E-^0)#3y^-e^iKWtciwi-©^(h^i)J;9^7oux^-r 

X £ J8 tf 7 

f^iI6] ±IE^DDIIfi-eti, fl?L^£fcJ;tW^f££l^e#fC^$-t£ 



WO 2012/147371 35 PCT/JP2012/002940 

ft?LMf&otcisb(D®mIZ fr ft £J±jj J; y =fc i* < f £ d £ £^£ f 


