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S i (CH3) 2NH2N C8HI7S i (CH3) 2N H2N C9HI9S i (CH3) 2NH2 

N CI0H2IS i (CH3) 2NH2N CHH23S i (CH3) 2N H2N CI2H25S i (C 

H3) 2NH2N CI3H27S i (CH3) 2NH2N CMH29S i (CH3) 2NH2N CI5H3 

1S i (CH3)2NH2N CI6H33S i (CH3)2NH2N CI7H35S i (CH3)2NH 

2, CI8H37S i (CH3) 2NH2N (CH3) 2S i (H) NH2N CH3S i (H) 2 

NH2N (C2H5) 2S i (H) NH2N C2H5S i (H) 2N H2N C2H5S i (C 

H3) (H) NH2N (C3H7) 2S i (H) NH2N C3H7S i (H) 2N H2N CF 

3CH2CH2S i (NH2)3N C2F5CH2CH2S i (NH2)3N C3F7CH2CH2 

Si (NH2)3N C4F9CH2CH2S i (NH2)3N C5 F „ C H2C H2S i (NH 

2) 3% C6FI3CH2CH2S i (NH2) 3N C7FI5CH2CH2S i (NH2) 3N C8F 
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17CH2CH2S i (NH2)3N C F3C H2C H2S i (CH3) (NH2)2N C2F5 

CH2CH2S i (CH3) (NH2)2N C3F7CH2CH2S i (CH3) (NH2)2 

N C4F9CH2CH2S i (CH3) (NH2)2N CgFuCHgCHgS i (CH3) ( 

NH2)2N C6F13CH2CH2S i (CH3) (NH2)2N C7F15CH2CH2S i ( 

CH3) (NH2)2N C8F17CH2CH2S i (CH3) (NH2)2N CF3CH2CH 

2S i (CH3)2NH2N C2F5CH2CH2S i (CH3)2NH2N C3F7CH2CH2 

Si (CH3)2NH2N C4F9CH2CH2S i (CH3)2NH2N CSFUCH.CH, 

Si (CH3)2NH2N C6F13CH2CH2S i (CH3)2NH2N C7F15CH2CH2 

Si (CH3)2NH2N C8F17CH2CH2S i (CH3)2NH2N CF3CH2CH2 

Si (CH3) (H) NH2f©7$y^>7X fe£Wi, 

(-NH2S) Z, — N = C = Os -N (CH3) 2N -N (C2H5) 2N 

— N = C = S s — N3N -NHC (0) C H3N -N (CH3) C (0) CH3N 

-N (CH3) C (0) CF3N — N = C (CH3) OS i (CH3) 3% -N = C 

(CF3) OS i (CH3) 3N -NHC (0) -OS i (CH3) 3% -NHC ( 

0) — N H — S i (CH3)3N -f 

>J>ms -NH-C (0) -S i (CH3) 3N -N (H) 2_g (S i (H) hR33_h 

) g (R3ti, -ffi£tcte£r(D7km7nmtf7 
~ 1 80 1 {I0j^b7KSlS^ hti0~2 0 

[0040] fulEit [1] 0^^1MA0X(t -N (CH3) 2N -N 

H2N -N (C2H5) 2N -N (CH3) C (0) CH3N -N (CH3) C (0) 

CF3N -NHC (0) -NH-S i (CH3) 3% -f $ $ V-)\yM, -N = C = 

0, -NH-C (0) -S i (CH3) 3N -N (H) 2_j (S i (H) jRVj) ; 

(R4tiN — 

1-801 {I0j^b7KSlS^ i ti 1 S tc ti 2 N j ti 0 ~ 2 (Dmt 

) IA\> 

[0041] fulEMttCfclNT, I|A0)I^tiN tu§EWlllbl^)A0MiM 1 0 011 

%1/Ztt LTO. 0 1 ~ 5 0 •?> il S L tNo 
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u<&<, muz%< Lx^mmtLxmto) 
®jMtt(Rj±-t±f\ mz, ^x/vg|®£;l tLfcy, LTOx/\tC$| 

^(Dtcisb, fu§Ei£A0}§jt&% 

11 0 0Ii°/oC)PHt0. 0 5-2 5nw%Xfo&Ztm$lzB% IA\> 
[0042] S/c, fuIE©Wlllb^jA&£/®tAti, 

T^rfR^ tlT & ct lN0 mfiBH^O^Ml 0 0 LT, ^SHb£^ 

A hit A 0. 0 1 ~ 1 0 Onm%ttZ> t, fulEIHlifV? 

t^w%mmizm-izimm%:Mf$L>Pt < t^tasbu^ u 
o. o i 

1f&Z>o S/c, >T-r^fb^AhItA0;MM©iliffl^#l,Nh=l7> K/{?^< 

3£>tC, trjMik'S^AtmA&s 7^7)\sZl-)\st££(D^n h 

5§&£M*I£K tr^mik^AtmAlfKlfot&Ztlz^-iZm 
Myn%W\£.T2>1rnp^S)U, &£> 

LT^x/\±tcgg@"T3feP&tt#JiAnt&tcdb, ttrIE^SOTyia nL 
<&§0 MHi3 <McfcfS L< &0. 0 5-5 011 
%, J:ySfSKttO. 1~30M%^§o 
IIA<Dm\\w<Dl&%\INL^-TlNo Z(D 

/ci^N 0. 5~3 0StM%% ^ £>tcti 1 ~3 0lt!%^£?S LtN0 

[0043] UTti, mx&s m 

'fbTK^IJL x—7^;U|IN /\P^>7E^'a;i';#£Ss X 

T)\y^-)\y%I, #ii:F;UP-JU©!^il*N 

j^^bTK^^ iXr 

t>otuiEiaa/^-v 
Mtc«ilM£S0tP^cMJ$T-$££#)<£ y $?£ Ll\ 

[0044] fulE^^b7K^I©^Jh LTti, h;ux>% 'O-tzX ^:>b:A 

, %<? fulEx7.^11©$]£ LT(^ Mtx^1 
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)\ss M£7°Pt°,/k Mt^Jk Tiz IUIEX-T-

UTtis ^x^JUx-^Jk y7°P tfJUx-^Jk ^'7"fjn-

•xJk f h7t KP77>, fulE/\P>y:>7t;^'a;^' 

j->s s<-7Jls 

-^u^Ou^y^y, j^—DMu^Ou^^ry, ^%-y-yj^n^y-H 
ytatost—yMnti—tfys U ii, ss 3-^>^7;u^P7"^ 
x -^o^DMu^ou^y^y, 2, 3-yv\-r KPT^7MP/<> 
^ X -tz^P —^H (S^-tz^>ii) h*P7MPi-/fX t 

^-)\yj^— 7;u^ P -f V y^JUx-^Jk p< ^^^-7^^ P y^JUx-^JU 

N x51;UA-7>'U^P7"51>'Ux-^>/k xfJb/^-7MP^V7*f^X-

T^k ^H^'JVAE-SOOO (Mi^) % N o v e c HFE-7 

1 0 0 N Novec HFE-7 2 00, Novec 7 3 0 0, Novec 

7 6 0 0 (l\"f tit 3 M§U) &£©/\>r KP7MPX-rik ^h^P 

p^>4if©^ppi-/fx ^pp/iNjuA^h^/N-r KP^PPA-<K 

>N y^pp^ju^p^y&h^p^ju^p^-^x 1, 1-y 

^PP-2, 2, 3, 3, 3-^>^7MP7°P/^k 1, 3-^PP 

-1, 1, 2, 2, 3-^>^7MP^P/^X 1-?PP-3, 3, 3 

- K 'J 7J\sJU7°W<ys 1, 2-S/^PP-3, 3, 3 - h 'J 7J\srf P 7° 

P^>4i;'©/W KP!?PP7J^Pi-/fX /^-7MPX-jJk /< 

-7Jl/*PtflJx-^Jl/&£tf£>kK fulEXJkl^v \^&M£(Dmt LTti 

% V*^)\s7,)\s**is K&iftf&kK fulE^HTJUP-JUCDf^ifr-'eO Hi 

LTtis i>'xf b > V 'J P-Jbfyxfju-fJb? 

iz^r — k X-J1 U >0* lJ P — JU^E J ^ -^JUx—^rJl/Tiz^r — k xf b>^/ 

•j P-Jbty y^jux—^ju^-tz^— k 7°P \z\sy?'J P-Ji/f 

x —^JU^-tz^ — k 7°P tfb 'J P— Jbfy Xfjn-^JU^-tz^ — K 

N i/xf - U > 'J p — JU'v.X ^Jl/X--xJk i/'xf - U > V 'J p — JUx-^JU.^ 

fJbx-^;k ^xf b >yj P-Jkyxf;i/X-fJk ^yxf 

^jux-^ju^-tz^- k i/'xf i/>y u P-JU^T7^- k 
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h 'J xf b > V 'J =l — \y =l — )\/V 

k xf b yf 'J =l— JkyifJH-Ji^UyVJ 

[0045] ttz, t, S 

SLINO s\n?y^m^mm^im(Dib(Di3<%<s 

LTft-mz&mz^%0 

[0046] £fcs x/\£[5]$ji;*l*&A*£iu§E^^£r!7 fulEW^I 

/§#£©)# tf%> t, fy§Ei^}W7 

$£'Jt L < ft y SfS L < £/cs i%f £tuiEU^©^ 

;%< &yf ys?£ L< zotcsb, 
7 0~2 2 CC©*,©^^©#^ IA\> £© J; 9 &;#££<>: LT^ =l 

x h^plferoilM^cM (S^CDL^-T^) Mt&ts 5''lf^> 

y 'j p-jbty x^jux-^ju^-tz^- k xf u > yj p-jbfy^fjb 

X-^jU^-tZ^- k 7°p t:° b > y 'J zi-ju^y ̂ JUx-^ju^-tz^- h 

% i>'xf b y? 'J =l— Jl/i/jt fJbx-i>'xf b y? 'J =l— JL/XfJM 

fJbx-i/'xf b >yj p-jkyxfjl/x-rik ^yxf 

—JU^E 7 ̂ fJl/X--xJU — k P — JU^ — k 

K 'J Xf b > 0* 'J =l— fJbx-xf b > V 'J 3—Jl/iS7iZT — 

k xf b >yj p-ju^^ux-^ju^fs Li\ 

[0047] s/c, fu§El£ilMJFMfflMt©ttfgJl^^©7K:frM©MiM^ §£Jl^©Mi 

L 5 0 0 0 MM p p m && H t. iftff S L lNo 7K^M©$;iiM^ 5 

OOOIfp pmg©i|^ fu§E—[1] 

t/I£ A ©^HAM&T U tulE^IlM^SBl^'ejFM LtC < < &£<> Z(Dtc£> 

s S L < s flci OOOIfpp m&LTs 

3 5 0 oil p p s Ll\ iu§E££$lC#£*l£>4-

-f^b^tlA, I£A^\ im2£&K#£ft£> ££©&£}§&&*££<#£ 

IA\> 
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[0048] 0)1 

MM IZ £ If & 0. 5/imiy^S IImL^ciJIOOi 

Z. tiftR-S. IAN» ttllEO. 5 \L m <fe y 1 

mL^y 1 oof@s-c&&^ o 

%t% f&n tfh y y ^T&owittoMgT £ 3 i $ & c: t JI 
0£&£>/ca&fcF£ L < S/c, 0. 5 /imj; y 
ImL^cyi 0 Oj@JUTT^tl«\ tulE«IlM^ffML/ctt©s 

Ll\ ZCDtcSb, tuiEHJS^© 

0. 5 Mmd;y^$lNfe^(Dl^Mt1 m L %tz y £'fcf S b 
<^ mzl omiTs Z blZ2mUT£im%b^o £tc, fulSO. 5AtmJ; 
y * $ 1 mL^fcy 1 

[0049] S/cs tulE^/S^CD N aN Mg, K% Ca, Mn, F e J&ZfC u (D&JZM 

L^& 1 OOIip p 

fuIE&JS^fefctJ^imtfs OOIlpp 
b&-£$>&£* T-*/<>r £> y fvW X® 

o S/CN ttlBE^S'^M^'a^M^N E^ljl/Si&iEtCM U& 1 0 OUp p b HI 

rast tulE«IlM^JFML/c^©, 5§&^McJ:£>&&£4iriii&£fctt 
IA\, Z(Dtctsb, 

JL<, MUlppbttT, IIIppbOTlt 
Li\ s/c, fulE^M^Mtl^M^ Ollip 
p bJJLt-e&oTti Ja\, 

[0050] fu§E—ISit [1] 
^tt\<D^^mit^m^. It A% S. 

t>\ ;Fb^©;Fb^t© o *>4s & < i: t» 1 ^ & Z t $?£ L t\> S/c 

A Rtfm A fi, ;§® Z^Astcmmm T? & C ©ii£-fuIBM§m 
% /M'n'iu (D^T *Y ^'fb'n'^ A S ~fc- ti"?" ©/$>!£% It A S tc ti"?" © )#M&% S.O\ /tt: 
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[0051] fulfi*ti^ 

J a, Mg, K% Ca( Mn( FeStfCu 

RXfs 7 4 — — <7)\sW> 

(D)^^tU(D^^(D ̂  £t> 1 -3©P&£^!£;&ffllNTtTt>ft-g>:fc(£>"e 

£>£<, *#£!&£ 

U frr>s U frr>s fS L < 

[0052] Kfcs[Z&^X%btltci 

oxh-oxi^\ TIE—is[2] xmisn^^^mit^Bt 
I!B t £ttTt# £ tl/c t (DXfo i X t <£ l\ 

[-fb6] 

R2c(H)dSi-Y [2] 
(it [2] R2C (H) dS i -&N (CH3) 3S i (CH3) 2 (H) S 

i (C4H9) (CH3)2Si- (C6H13) (CH3)2Si- (C8H17) 

(CH3) 2S i -N S/cti, (C10H21) (CH3) 2S i --?&£>„ ttcs Ytt 

, s i i m<nMW& 
£^t~o ) 

[0053] &fc\ I|BtCte7X h 'J 7)ls#a&M, RZ/s MTK h 'J DM U^-0 >7JU 

ti 1 fulfiWSllbl^B£J^3-& 

xm^trnzztximLtcnm, 
%m.nt Lxm^xm^Ltcmm^ z>tz#>s 

[0054] *fP£©£^JgM/£ffl2i£&fciU fulfil! B iztt L fulfil -f MitciM} B %mm 
«JP u fuifisj^-e^'m$tiftfr?tctrjmit&ytiB&&%}#&*imit 
^A £ LTfulfi^flMJFMtC^-r^t^-efe^Tt^lNo &fc\ fulfil 

-f^b^tiBtt, fulfillBLT, ^Mfc-eo. 2-100000^ 

ttzztmfJU, 0. 5~50000t^ ^e>C1~1 0000 



£ (eH0) ! S} -N- v (L'H0LO) Z (eH0) ! S-HN- v (aH80) z ( 

eH0) ! S-HN- v fLH90) Z (eH0) ! S-HN- v (6H*0) Z (eH0 

) ! S-HN- ^ fHO) (H) ! S-HN- v£(eH0) ! S-HN- v 

e (eH0) ! S— (0) 0 —HN— fi VS*< r & fi/l-fr^ 

v£ (eH0) ! S-H N- (0) OH N- v£ (eH0) ! SO-

(0) O H N — v£ fHO) ! SO fdO) 0 = N- v£ fHO) ! SO (eH 

O) O = N — v£dO (0) O fHO) N- v£H O (0) O fHO) N- v£ 

HO (0) O H N — v£N — s S = O = N — (gHz0) N- (£H0) N-
s0 = 0 = N - (gzHN-) ^ f $Z2§n| v 

<^<^$Z02HN (H) ! Sz (eH O) vzHNz(eHO) !SL'H0LO V'H 

Nz fHO) ! S'LH80 V'HN' fHO) ! SeLH90 vZH Nz fHO) ! S6H* 

o V'HN i se fHO) v?ixn[3] [z.900] 

?id "wm^mcomico8 i~ 
d c~E^b (H) I S) d-z (H) 

N- v£ fHO) ! s— (0) O-HN- fi vi*< r & 

•£ £ > v£ fHO) ! S-HN- (0) O H N — v£ fHO) ! 

SO- (0) O H N — v£ fHO) ! SO f d O) 0 = N- v£ fHO) ! S 

0 fHO) O = N — v£dO (0) O fHO) N- v£H0 (0) O fHO) 

N- vg.H ^ vgH— vg^>zir^ir 

W ̂  vgH -±d.^fs y ^a)gf^O)Mf L 

S vm4 vHi 
Kmm w w 

soi1^A®al^i>^0 [3] [9900] 

Mr^xn 

[9900] 

86/.Z90/n0ZdfAL3d 03 /.otssi/noz OAV 
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[0058] fulEit [2] -N (CH3) 2% - N 

H2N -N (C2H5) 2N -N (CH3) C (0) CH3N -N (CH3) C (0) 

CF3N -NHC (0) -NH-S i (CH3) 3% -f $ $ -NH-C 

(0) -S i (CH3) 3N -NH-S i (CH3) 3N -NH-S i (H) (C 

H3) 2N -NH-S i (CH3) 2 (C4H9) N -NH-S i (CH3) 2 (C6H13 

) N -NH-S i (CH3) 2 (C8H17) N -NH-S i (CH3) 2 (C10H21) 

tffcF S IA\> 

[0059] mstLxm 

TK K 'J M7K K'J IPJ^CJ^L 

T, I|A LT (D K 'J * 'J )l> K 'J DMUT-tz^- h7^#£>tl£0 

[0060] ttcs I|B t 

LTM7K K 'J DMU* 0 >7JU/1-N>It£;FbMTK K 'J DMU* 

0 >7JU* >II&, WMlZKJ&bT, IIA ̂  LT© K 'J ;>< 'JJU K 'J 7 

JUTI" • o y — h ^ ti'So 

[0061] S/c, ^^i{b^B^LTTh7^fJky'i/7f>h, IIB^ 

LXMTK K 'J MTK K'J IPJ^tc 

JSJ^LT^ IIA t LT©i/7 'J )\/ K 'J • TfL^r — 

o 

[0062] S/c, ^^i{b^B^LTTh7^fJky'i/7f>h, IIB^ 

LTMTK K 'J DMU* o y& t, MTK K <J DMU* 
0 >7JU* >II&, IPJ^CJ5J^L-C I|A £; Lt©i/7 'J )\s h 'J 7Jls 

^ o y— htbti&o 

[0063] gfcs Wi^iB^LTI, 3-ymTh7^J^> 

=7+fyt, W.Bt LXMTK h 'J MuWW.%:T^tZ>t, « h'J 7JU:* 

• Ml^ IPJ^CJSJ^L"^ I|A £; LT©7"f 'J JU K 'J 7Jlsrf 

• ~7 "tZ T1 — K 7^# £> tl •?> 0 

[0064] S/c, Wi^iB^LTI, 3-^7°f^Th7^J^> 

II B^ LTM7K h 'J m 
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7« h 'J yjlsJn* 0 >XJlsfc>mZs W^lZRltsLXs IIA £ LXO^JV 

'JJls K 'J >X;U/1N^- V1$%btlZ>0 

[0065] ttcs y^Ilk^B^LT 1 , 3 

W.B£ LTM7K K 'J MTK K 'J7JU 

THUMI^ BPStCJSJi&LTs IIA £ ^)\y^> 'J Jls h 'J 7 

)l/7.t UyiZT" — K 7^# <b tl •£) o 

[0066] ttcs y^Ilk^B^LT 1 , 3-V^*C*S)\,T 

*s=?*fy£s WiB£ LTM7K K 'J 

MTK K 'J yjlstfa* 0 >7JU/1N>I!&, BP^JCJSJi&LTs IIA^LT®^ 

)\sV* "5-x))l h 'J 7)\s^n* 0 yX)\s7$s*— \^jf%btlZ)o 

[0067] titzs Wi^iB^LTI, 3 - *J* <7 T)\ST V=7 

*/=7*fy£, W.B£ LXMTK K 'J 7Mn&&£M'£TZ£> MTK K <J7Jl> 

BP&lZJxJfcLX. MAtLX<D#?3LJlsZ'>t3LJlsZ',JJlsb,j7 

)l/7.t uyiZT" — K 7^# *b tl•£>o 

[0068] ttcs Wi^iB^LTI, 

*s=?*fy£s WLB£ LXMTK K 'J 7Mn>(fyzjisfcyM%M'nTZt. 

MTK h 'J yjistfa* o yzjufcyWZs IIA^LT®^^ 
x))\y K 'J 7)\s^n* 0 yx)\s7$s*— \^jf%btlZ)o 

[0069] ttcs 

) is y ts W.B£ LXMTK K 'J 7Mn&&£M'£TZt, MTKb'jyju 

BP&lZJxJfcLX. MAtLX<D#?3LJlsi'>t3LJlsZ',JJlsb,j7 

)l/7.t UyiZT" — K 7^# <b tl •£) o 

[0070] ttcs 

) *s=?y£s MB£[,xMfr\*,J7Ji'*n)i$y7>j\s7lsyM%M'nT2>£s 

MTK K 'J yjistfa* o yzjufcyWZs IIA^LTM<7 
3- )\sV * "5- )\s*S x))\y K 'J 7)\s^n* 0 yx)\s7$s*— \^jf%btlZ)o 

[0071] ttcs y^Ilk^B^LT 1 , 3h7^Wi/ 

=7*fy£s W.B£ LXMTK K 'J 7JU*n&M%M'£T&£* MJ 
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• aWcixJfcLTs IIA ̂  'J )[/ K 'J 7Jls?f 

• ~7 "tZ T1 — K 7^# £> tl •?> 0 

[0072] ttcs y^Ilk^B^LT 1 , 3-VT*S)\ST h7^Wi/ 

IIB^ LTM7K K 'J M 

TK K 'J DMu* 0 >7JU/1N>I£&, It A £: LTOf 'yJl' 

'>uu K u 7;U^PP< 0 >X;U/1N^- h7^#£>ti-g>0 

[0073] S/c, ISflMJFMfflMt© 

BZmnvmmiztt[,5oooitppmj^T 
XfoZZtM?£IA\> 
L < s 1 0 0 0 If p p m S L<N £ tCti 5 0 0 If p p m 

TL^Pt^/c^ L<^ 2 0 0Ilppm^ 3 

1 0 Oil p p mS LlN0 &<I3N fuHEJ^^t-^CDTK^MCOil^M: 

tiO. 1 Jtl p p m IZl-tUfo -z> X t ct lNo 

[0074] ttcs ^©^^CltA^J^UC^Ttf^tl/cil^t, 

ct %>S$ — T- -f ^JU/fJj/E: •?> 0 

. 5 u. m J; y ^(DWWMm. 1 mL^fcy 1 0 0m&LTX$>£ Z t 

tulEO. 5 IX m cfc y ©§£7^§£^>S 1 m L^fcy 1 0 

0 ®M*e& •& £, ^-T- 4 o )i iz j; £ A * - > y * - v % m%? £ & ti & 
y s y ©<£~F&rmjif & ©<S~F £ 31 $ & c: r JIH £ & a 
$? S L < 41\ %tc, 0. 5 At m J; y * $ ©££ 1 mL^fcy 

1 OO^JUT-efetL^ tulE«IlM^JFML/c^©, 
$£>£#$fJLUo Z(Dtc&>, iu§E££$4J©0. 5 At m ct 

y ImLSfc y L<, 1$C1 0 

fSJUTs 3 e>tC 2OJU"FA<$Ef^ IA\> titc, tulEO. 5 AtmJ;y^$lN^ 

©$tfi^££& ImL^yi 

[0075] S/c, fulE^^CltA^J^aCc^Ttf^tl/cil^t, 

M0Na, M g N Ks Cas Mn% F eM'C 



WO 2011/155407 24 PCT/JP2011/062798 

Li§-1 0 0 SI P P b •?> Z. t. iftt}S L tN0 

1 0 Olip p b%£"£$>&£* 

X(D^]) -OM)t ft±a^vt" ttttiiffo lJ s xv\*< ©€ 

L< s/c, fu§E 

L& 1 OOIippbJ^T-efe^«>:, 

zotctsb, mz 

#1Iippb^T, ^tCti&O. 1IippbJ^T^SLl\ s/c, 

fulE^S^M^^Wiltis L&O. 0 1 iip p bJ^ifS) 

[0076] fulE^^^b^B^fulEIlB^^L, J5J&3 

;Fb£i!u©WSllb^BN fulEIIB, &tfN 

;Fb^©;Fb^t© 9t> '>& < 11 1 o &Zt ifbf S L i\ S IS 

tulE©;Fb^tu©>r^^b^B^ 

t/tuiEiiBti, i§i^tA,fc«it^^tu<, c 

\ /!•" fu(D0~-Y Mita % B S 7t ti ̂ CD;#>Ss tulEII B S 7t ti^CD;#>^ &£/ 

s ;Fb^©;Fb^tcD 91) '>4 < t i 1 o £ftic <>: 1" £ t ^ T t <U\ 

S/c, tulES^tCj: yt#^ti/cI|AtcN fu§EWSllbl^ASfcti^0;^ 

£;.!£• £*I£\ ;Fb£i!u© W SHb£^ A ttz 

ti "f (Z)/$X£N JxJ/Siti- J; y £> A S tz. ti "?• (Z)/$X£N S.t/% /M'n'I'liCD/M'n' 

i«©9^/M< 1 £i\ 

[0077] fuiE^ti, ^ls*iL^-is-J^(DWmi]JPM^lZc}:Z7Kft<Dffii;, 

-<*>&&m%J$>MgglZ<l:ZN a, Mg, K% Ca( Mn( FeMCu 

(D&jnB(D£IK^$bM(DP££s RXfs 7-r;u^-5iit0 ̂  

U frr>s ?JL<, P££~t£ 

JHI#tiPp^t)^l\ 



WO 2011/155407 25 PCT/JP2011/062798 

[0078] s/c, [i] 
I£A^\ muomz, *fP£©@ft£PISLfc^i60-Cs ffeogs 

Wi^^tLTt.<fc^o iiWt Lttt, iiSHtTKS^ xVytaif<D& 
<m^ s/c, oJLSwmft'W-xD-tiMZs 

/^JP L T t S^No 

[0079] JIft£ 2 -DHX±^[itz^m^Um 
U femmzm&LTfe? ZtbVZZo fflz-tis ffiEB&mi&MtitHMfcG) 
M&a-ttt LT^-fiMA, WSlltl^lA^It 
Afefssmc^wu <r<fmt,&MjBs Rtf 
mBzm^&m^ jr4m<t'&yaBtmB%mmz&WLx&mmzm'£t 

)Fb-&tti®>r^mt&witm&• 
^TtgUo S/c, ±IE©^r^^b^^II^|W|i;)#^"e«WLT^fflfutC 

;Fb^t" ZZtbVZZo 

[0080] £tcs *&BM<D4%mmB$mmfctLTs /WKP^MPI-
7^;k /\< Kp^pp7^p^-/fx ifi/^^'j zi—ju^y y^jux 
-xJU^-tz^- k 7°P P-JU^E y y ^JUx-xJU^-tz^- k 

b >^'J 3-Jbyi^H-fJk yif b y<?lJ 3-Jl/t;ifJl/ 

x — -xJU T^iz-^ — k h 'J xf- U > 'J zi—)\/i/ ^ 3L)l/JL — Jr)l/1:s £>?£%>%$ 

<£ y M&tltz'pta <ti 1 76-99. 8999 11% 

% ^ K^y^JUvS/^+fV, 1, 3-V^0^)\y 

^o^-)\yV^ =5-)\s (^7fjb7$y) ^^y-^h 
1-2011%, s 

';7;U^PMIS iiTk K '; 7;^PM K U yjujtu*0 yzjuftyst 
M7K h 'J 7)isJn/0 yzJisfcyMs K 'J / 'J )i K 'J 7;u^P7-tz^ 

-k h u y UJU h'J 7JU:*py ^ VTJU**-k *J*^k> IUU 
K 'J 7;U^P77-tzx- hygltfti/c^^ 1 



WO 2011/155407 26 PCT/JP2011/062798 

0. 0 0 0 1-411 ;Fbn~^£i (Ds X^tctt 

[0081] ^ x / \ ̂  ® £ H i±V ^ W1" 5 ® £ 1" 5 A ̂  M IS "m 

s St\ L/cO^, bvX 

U^XMCET'DU E^tl/cb^X k ttc&s SftStl 

1/^7, K 

S/cN US/TvhtC/^-^ — > ^ "3" & ̂ E — ,/U U•!> £ <h 

-et. ^x/\£ 

zot^, 
>?$ti£„ it^c, i/^s^tyarta^ 

[0082] astc^miHldV^-V^Ul^HdV^-V^^cK 
=] LTtis ^x/\||®tc:> "j =i >N I£<fbW^ S/c 

foZ>^\Z, ±IB 

Bay^o-y^mLtct^izs mma^o-yommo^^ £=&-*&# 
ss'jziys mt'rjm, ttztemb+jmtez^v^yjumz^teibfDtf^ 
Stl-g)0 

[0083] S/cs :>'J=i>N It-fbW^ &<£0\ M'fb^^^AN^3lti'ti-g)/>^< ^ 

t 1 S/'jzix It-fb 

&<£0\ M'fb^^^AN^3ltfti-g)/>^< ti 1 ocQ^Sitc^fiM^: 

JFM1"-?>c<h^-e$-g)o LT&s *>'J 

n>> It-fbW^ £J:0\ Mit^-^Mtj^M^ti^'ptj:^ ti 1 

/vglStCJFML/ctax IHliV^-V^JFML/c^^ §£|H]A 

/**->©'>&< zix SMb^ ̂  33<fc^ Slb^Hfr 

££!£*i£>4>&< 1 '3<h&-g>:&CQ:fc#Sti-2>o &33, 

if si ̂  -e $ ̂ » co «tu IB H a / ̂  ^ © i/ •; =1 > ^ ̂  

[0084] fulfilL/c^ *&&&&-? 



WO 2011/155407 27 PCT/JP2011/062798 

<, &£>«, skB 

m 1 Rx?m2izmt£?izfem$tiz>o n ̂  HWM 
&Wtistt>-y2%:^TZ>Mt$tltcO±s\ 1 U HI 2 ti 

01 ̂ ©a-a' BTDIQCD — p|3^:^ L/ct (D7:'(&>Z>0 [HlnPCDftli 5 tiN H|2tC^ 

t<t?i:CiS3i:M3 0fli-e^ii, htbti. M©i% 

3 6 £M®^§7 -esy^/ct^-e^^ti^o &}fcnST-®A^->$jtuiN 

M®^7 0 n mJ^T, f#tCti4 5 n mJ^T, 7X^0 Ki;b^4J^±N ft 

tcti 6J^±0,>:$tc^i;^-r < 

[0085] *fP£©fri: lA^JTCtis tulE (ISD tC§EL/cJ:9tC, ^x/vM 

L/-d£, 7K^&}#>S£^ratc#tu ca 
^:fclH]^MtC7K^}#^^^-r^o fUT, tulE ( 

Ii2) tclEL/cJ:9tc, ->©'>&< £ttifc 

7K^/&/#^^E^7K^/&/#^£ ti #!&•?> $;/#••/S A T'S}^ "3"§o A©£? 

S LiM^ LTti, 7K & 

£Wi, ^ti'bCDM^tk fe£Wi, T^U^IU 

£=& 1 mif^t;i$titci(Dmifmibtiz>o s/c, && 

&A£ LTtulEMW^^^ffl Lfc£$ti, 

Ammtsti/c^ET\ mrn'si.A £tcm 
^ LTl^ < £ t tftfrS IA\> 

[0086] ttz, fiat 

XXT^UH, X—7^;U|IN /NP^VTu^'aW;#^ 7JU 

[0087] m=d,j^it7KM^COMt LTtis hJUx>% ^*+ty 

s ^y°oy, JrOoytzEif&v, fulExx^juli®^^ LTti^ Mix?1 

Jk Ml7°Pt°;k Mt^Jk 7-tz tuiflx—T1 

LTtis i/xfjbx-rjk V 7°P tfJUx —^Jk ^'7"f^x-



WO 2011/155407 28 PCT/JP2011/062798 

7^k Th7LKP77>, fu§E^ K y^OMt L 

Ttis 7iz\-y, Tiz^J^Tiz h X y ^U70P tfJU 

nx ^p^+J-yx -fyjfcpy&iftf&kK 
tulE/\p^f>7u^#W;^g©^J^ LTtis A-7JU 

-%uj-yy, j^—DMu^ou^yoy, J^—DMU^OU^%-y-y, 
^3-+)-7j\sJn'<y-\zyti:£:(D;<—7J\sJnti—7$y, '\, '\, '\, 3, 3 

-^>^7WP^>, -^oODMu^ou^yoy, 2, 3-yv\-r 
h'Pj^7J^P^>^X -tz^P —^H (S^-tz^>ii) KP 

7;u^p^-/^>s ^fJl//^-7MP^V7*fJH-fJk /•J-JWt—y 

MP7'>JH-TJk x^UA^JU^P^JUx-^Jk x^JUA-7 

MP^V^fJU-TJk T*f\lO')y AE-3000 (Mi^K N 

ovec HFE-7 1 00, Novec HFE-7 2 00, Novec 

7 3 0 0, Novec7600 (^"ftlt 3 M§^) &£:C0/\-f KP7Jb^P 

x — Th7^PPy^>ft^ffi^PP^-^>, 0 P PJftJUA&if© 

/\>r h'P!?PPA-/fX P P y 7 P y ^ > ft i;'® ̂  P P 7 P 

2J—1, l-i/^PP-2, 2, 3, 3, 3-^>^7;U^P7°PA 

>N 1, 3-i/^PP-1, 1, 2, 2, 3-^>^7;U^P7°PA>, 1 

-^PP-3, 3, 3 - h 'J 7J\sJU7°W<ys 1, 2-S/^PP-3, 3 

, 3 - K 'j 7;u^P7°p^>ft^©/\-r KP^PP7^PA-tfy, A— 

7J^PI—Tik A— 7;U^P/1N°'J X — s fill EX;U/1"N^ri> 

LTti, vy ̂ Jk7Jk1^v T^kP-MI© 

y^y — Jk x^y—;k 7°P A y—jk 7"^y—Jk x^L/ 

>?''jp-Jk 1, 3-7°pA>y^->'Uft^^fel'J, tulE#ll77>'UP->'U 

LT&, i>'xf b P— Jbfy xfjn-^Jk x^b 

p-jbfy^fjbx-fjk x^uv^'j p-jbfy^x-Tjb 

, 7°P p-ju^y y^jux-^jk 7°P p-ju^yx 

^Jl/X--xJk i/xf - U > 'J p — JU^E y xf JH--xJUT^iZT^ — k xf-

b>^'j p-;u^y y ^jux-^ju^-tz^- k x^uv^'j p-ju^y 7" 



WO 2011/155407 29 PCT/JP2011/062798 

— T )\yy -\L~r — h, 7°P P — JU^E y ^fjn-7~JU77'tZT" 

— k 7°P P-Jbfy x^JUx-^jU^-tz^- k y'xf 

'J ZI— fjbx-i>'xf b•-jbxfjb^fjbx-

i>'xf b P-Jby'lfJbX-fJk i>'xf b y<?lJ =1— )\s=EJ * ̂ -)\y 

x—-y^Jl/T7iz^r— k i/xf - U y ̂ 'J p — )l/i/yfz^r — k K'Jx^bV^ 

'J =i— fjbx-xf b y<?lJ =l— JISS/TIZT— k x^b>^ 

'J P-Jby'lfJbX-fJk Xf b y<?lJ =1— )\sV* fjbx-^JUft^fe 

y, MSl^Sl#W;#££©$iJ<>: LT&, *JUA:P$ K, N, H-V 

AT7$ K, N, N KT7^ K, N - p< ^)\y-2 - fcfp 'J K>, 

^x^JU;7^, K 'J x^JUT7$ >, tf'J ̂ >ft£:^fe£o 

[0088] S/c, m%&fcAlZM'£t<tl&Zt<D$>&MtLriis iMI^«tf 
mmmvmt LT&S 7«yii, /^7 7 7-K7 7i, M, ±M 

II, 'J>Ilft<>:, LT&, ;>< ^ >7JU/1N>II, ^o-tzVTJU* 

>11, p - hJUx>7JU/lN>It, K 'J 7>/U^PP< 0 >7JU/1N>II, Ml, K 

'J 7M PMl, ^ > 0 7M P 7°P tftf >Ilft Ptf £ tl£0 

'J ^ LTti, P 'J 

tf £>ti-g>0 LTti, ^x/>, ii 

@|{b7R^ft E P If bti •?> o 

[0089] ft fc\ A & ti«, £ * £ mm 

WiMWt 

(TK 1 o o 5 n^w±) £ 
7km%)$fafrb:A)$}®.A(DW&1f^%>lZi:j7L&(D-?:U% IA\> S/c 

, WcfaftfaA ^'@|7K;§}t£ a A, ~e ^ ti $ S 
©"WS IA\> 

[0090] S/c, tuHE/7t/#/SA t. LT, lNT t SlN0 #!Jx.fc£, IITK 

)lt) 'J 7k)&}& £#&&&$ t (fcfS L < &TK;# 

©2ffi£g£2fc&$Al;:ffll\ 'J 

7K }§ }t ̂  a }t ̂  tu IE ̂  }§ ® © JIIIV)% t o S/c, 3 



WO 2011/155407 30 PCT/JP2011/062798 

b iz£ iiflp Ls 7)\s t\ 'J TK;#>S 

7k.%fc&fc->miBatim%M<DM-efc&T z z ti T? $ z0 

[0091] m 3 l£s %&Jimizri}!ltt4tf&mmMtilHmfc8£&ftLfcWM<D£j£ 
LTl^Zo UEI3 (DtM^HEKDO H|1C0a-a' ®T®0— 

J^ti/c^ x/\ HC#±3ti-g>0 fu§EM&&ll3tC^L/cJ;9tClM 

4 ft y N pgSP4 ti£ ztizj:^ 

#i9zMb £ ti £ o 

[0092] 

L^-r<ft^o 1 O°CJ^±, mrnfc® 
ftiziz 1 5°CJU±S 1 

jrc^ftsti a IA\, tuiEii^o^jttts Daa/^->©^ft< 
£ t MMIZ&ft3 tiT ̂  £ t $ t, ̂ §£;UJt IZ&ftZtiZZttftkttL ̂  

o 

[0093] ftfc\ 1 0°C£Lt, 

zmfcmvffi&iWzrn < tzt, fulE«IlM«0#^-ejFM < ft 
£©-?$?£ LI\ 

[0094] fu§EIH]ifV^->a)'>ft< 

*M (Ii3) 0^T\ §£lH]ifV^->a)'>ft< £tMM^£&£tl/cfu 

§E2£$£^2£$£te^&£&&$Bic:it#iL7M£lc:N f£4££J: ycgdV** — 

ym.W\t)s (lfM4) il ®/7fc/^£ B ® 

$]<h LT&, 7_K&^fr b ft S ymtt^SL, ttzte. Sfcfciu tu 

*>'>ft< ti 1 

3; tl £ W Mikity} A N A mm'SL ®}f Jt tC ft Z J: 9 tC gs jbp £ 

tifci ©##Plf b ti £ o 



WO 2011/155407 31 PCT/JP2011/062798 

[0095] stcs mt 
7K^IIN xx-xJi/H, X—7^;U|IN TJU 

[0096] m=d,j^it7KM^COMt LTtis hJUx>% ^yifys ^*+ty 

s ^y°oy, JrOoytzEif&v, Wifd,±x^M%(Dmt WW.^3-
Jk Ml7°Pt°;k Mty^Jk 7-tz tuiBx—T1 

JMH©0!l£: LTtis i/xfJbx-rJk ^ 7°P tfJUx — ^'7"f^x-

•xJk 7^K;7t:KP7;7>s y,^^rHt>ft£:7^fel'JN fu§E^ K yWk(DMt L 

Ttis ^-tzhX ^-tz^JU^-tz hX ^JUx^JU^ hX P< ^U70P tfJU 

nx ^p^+J-yx -fyjfcpyftiftf&kK 
m^\nfyitM^^U(Dmt LX&s st--JMnJro$> y, A-7JU 
-%uj-yy, j^—DMu^ou^yoy, J^—DMU^OU^%-y-y, 
^3-+)-7j\sJn'<y-\zyti:£:(D;<—7J\sJnti—7$y, '\, '\, '\, 3, 3 

-^>^7WP^>, -^oODMu^ou^yoy, 2, 3-yv\-r 
h'Pj^7J^P^>^X -tz^P —^H (S^-tz^>ii) ft£:®/\-f KP 

7;u^p^-/^>s ^ f Jk^-7Jb^ P ̂  V 7*f Jbx-rJk *^1/^—7 

MP7'>JH-TJk xfJb/^-7MP7*fJL'X-TJk x^Jl/A—7 

MP^V^fJbx-TJk ^Htt^'jVAE-SOOO (Mi^K N 

ovec HFE-7 1 00, Novec HFE-7 2 00, Novec 

7 3 0 0, Novec7600 (^"ftlt 3 M§^) ft£fC0/\-f KP7Jb^P 

x — ̂ Jk Th7^PPy^>ft^ffi^PP^-^>, ^pp/MAfti;'® 

/\-T h'P!?PPA-/fX P P y 7P y ^ >fti:'® ̂  P P 7 P 

2J—1, l-i/^PP-2, 2, 3, 3, 3-^>^7;U^P7°P^ 

>N 1, 3-i/^PP-1, 1, 2, 2, 3-^>^7;U^P7°P^>, 1 

-^PP-3, 3, 3 - h 'J 7J\sJU7°W<ys 1, 2-S/^PP-3, 3 

, 3 - K 'J 7;U^P7°P^>ft^0/\-r KP^PP7il/^Pi-tfy, /< — 

7J^Pl-jJk A— 7;U^P/1N°'J X — s fill EX;U/1"N^ri> 



WO 2011/155407 32 PCT/JP2011/062798 

F&fe&OWtLT&s is Kft^'&Us 7 )\s^\— )\sWk(D 

x^y—Jk x^b 

y?'ij P-JU, 1, 3fulE^II^JUP-JU 

©!i#ft©0!l£ LT&, i>'xf b =1— )\s=EJ xfjn-^Jk x^b 

y?'ij p-ji/t;^fji/x-j;k x^bv^'J 

, 7°P p-jbfy ̂ JUX-^JU, 7°P p-jbfy x 

^Jl/X--^Jk i/xf - U > O 'J p — JU^E y xf JH--xJUT^iZT^ — k xf-

b>^'j p-ju^y ̂ jux-^ju^-tz^- k x^uv^'j p-^u^y 7" 
-^JUx — -xJUT^iZT^ — k 7°P H-Jb^y ̂ fJl/X-•xJUT^iZT1 

— k 7°P tf b > tf 'J P —JU^E y x^jUx —7^;U77iz7^— k ^'xf 

'J p— )\sV* fJbx-^;k i>'xf b y<?lJ •-jbxfjb^ fjbx-^;k 

i>'xf b y<?lJ P-JbyifJbX-fJk i>'xf b y<?lJ P-Jbfy^ 

x—-xJUT^iZT^ — k JL^- \y y $ 'J P — Jlsi/Tiz^— k K'Jx^bV^ 

'J p— JU^fjbx-^;k xf bP— jisi/yizT— k x^b>^ 

'J P-JbyifJbX-fJk Xf b p— JU^ fjbx-^JUft^fe 

y, LTti, ztWbA7$ K\ N, N-V 

A T7 $ k N, N -y^JU^-tz KT7^ k N — p< ^JU- 2 — fcfp 'J K>, 

K 'J x^JUT7 $ X ¥*)VytaE1$&Z>o 

[0097] S/c, fu§E&}f^B^0M^£i£T, §£lH]ifV^->a)'>ft< 

ill®AN(IfM4) 

[0098] ttz, m&m'SLBt LT, MWt 

mm ($?£ L < £ afr) ^7K^;?t}f }t© 2S d 

tifX^Z o 

[0099] LT&, 7K *£#«&§$& II, 7JUt>iJ(D 

^'M< £=& 1 (mt^ 7K©^^^'5 of 

m%ix±) tt&iotfmibti&o tu 
§EMt tCct o T iSzMb 3 tl tc [H] aA< * - > (D '>ft < £ t MH® 0 Wfa t (D 



WO 2011/155407 33 PCT/JP2011/062798 

mmeif±$<ftp$<fty, s 
m< < fts©-e$fs u\ 

[0100] J: y^i7K{b^ti/cH^4 ti/cil 

£-©li^l§l£l§|4 i4 CQJli^lIICQ^ x/\teN 010a-a' HTSCD 
— (DZfc>%>0 [HldV^ — lJ jSliM 1 0 1f]& 

f Lt, MMH o&N 7K^;ft;#>S9ffidy\0 

* - y mm fr h P&i s n %> t $ =& o x /\a® tc$ ti £ „ 
[0101] o^^(DBti^o-yo'PteK isiiMJFMfflii^^y 

IUIE^MH ommzntctz, mmwiz&t><&#-zntz£faj£Ltcii$ 
0g^tt7o-i 1 o° -£$>%>ts j^o-ymnifm^Lm^tcsbft^L 
i\ S/Cs &M£tt9 0° < fty, 
/^-VglJtl^HtC^^UiK ft£/ctf\ 7 5- 1 0 5° UN 
o €lfflW2)&1. 1 UU/m^XTXh^ZtifU^ U\, §£€lfflW2) 

#1. 1 M N/m2£lTT-&tU£\ Lft^7ca&$?i: U\, 

S/c, < ft££% ft£fca& 

, 8MN/m^XTif$ U\> 
Mft^9 0° tt^Cp^UT^ilfflW^PRy ft< 0. 0MN/mn®'(t 

[0102] Miz, tulE (ii4) tciEUfcj;9tc, is&KcfcyDaA^-v^fr'b 

/c^^w#^j;yp^^ti^o mmmz, x\fymm^ \ PA (2-
7°pAy-;u) Mm&m, m^'Jt 

te¥(Dm$Q(Z)M%Jj)£lZ£ ^"UT9 d Ll\ 
[0103] immzm$znT 

iN'S/SfrtiN fulE^/Ss £. 
l\ ftfc\ 

cfc tN Ls fob ft U & iiu §E^£ £ ft S ;£;£}?& iz ;!£• 

bX%taf^)^.Xi <£^0 £tcs HP&i 



WO 2011/155407 34 PCT/JP2011/062798 

ti 1 "ZCDfes $£'JtLT 

[0104] mz, tulE (Ii5) IZtEL/cJ;?^ «I1M 1 0 £P££"t 

tlZo fu§E^fIM£P&£t~S*in\ l^'fSIIM'^CDC - Ci|p-^N C-FftS-g-%; 

®mtzzttfti%)-e$>zo f0JStLTit 

'\£2jp$&t~£££N oJL/^^VyMMt^zt, ^x/\^®tc7°^Xv0s 

Itf f £> Z ts V x/\H®£ =l • JfcHf £> d b tl£o 

[0105] 7*D0s|t-etulE«IlM 1 0£P&£-t3*Ii=K I^SIIMI o*©c-c^ 

)[/=*£—Ufa & 8 3 k c a l/mo I N 1 1 6 k c a l/mo 

^;i/^r--es>i) 34 0 nm, 2 4 0 n m J; y 

t&Zttfbfj lUo ^07*6;]!^ LTtis h'7>^, ®J±7KiS 

i^J±7KIS^>7\ X^>V^>7\ 2J—j7 —•? ft £*l 

So K^>7°-efetiti\ 0°itit ( 

1 o, ^UM-3 60 [ 

tf—: 3 6 5 nm, )il^^SI5H : 3 1 0~400 nm) ) C0>fjj 

/EMOI'TH OOmW/cm2J^±i)^J U<, 2 0 0 mW/c m2J^±i)^C^S 

IA\, ftfc\ FMMJt^l 0 0mW/cm2^-etitulE«IlMl O^^t 

&<Dizm.v§r$wt&&?izt£&o s/c, ®j±7Kis^>70-efeti^\ <£y®$ 
mvmMittmMt Z> z tlZt£Z>(DT:\ TtSBl^-etulE^ 
I1M 1 0£|&£-e$£©-?$?£ IA\, 

[0106] s/c, 7*D0MtT-fu§E«iiM 1 0£R££-r£*§^ ^^-etulE^HM 1 o 
^y>tcj;oTtuiE« 

I1M1 Mil0tP^S<ft£©Tl#^f3; 

IA\> ^07*6;]!^ LTtis ®J±7KIS^ >70jpx^:>v^ >7°7^ffllM^tl-g>0 

£ fc, 7*6 0,s|t L ft 1f b 0 x J \ £ Jpfi L T i J: l\ 



WO 2011/155407 35 PCT/JP2011/062798 

[0107] 4 0 0 ~ 7 0 0 °CN L < ^ 5 0 0-7 0 0 

°C-e^x/\0jp^^tT9o d0jPf«P^ o. 5-6 0£\ 

-3 ztMTZ IA\> ^Vymm, 
X^X^WM, =1 LTt<U\ s/c, 

Ja\, 

o ^x/\^^x/>0iSLft^^71DBS|t LTt J:lN Ls flP&LTfc Ja\, 

[0109] fuiE©^x/\M©«flM^P^"r^i^-e^ ip»Hs 
* x/>0iSMHs 7°^=1 • £'£11 <2* d 

^ tCct o Ts shmmz^jL/\n®oumm*m£tz>ztifx^z>0 

[0110] *m%<DMmZs Mit^A trntmA^mm^U^tStlX^ 
ZtlZ 1 INU tulE^^^b^A^^^^tulEIlA^# 
tifaiDZfatj XtLT, <U\ £tz 
s 4 2^0 4 Xt LTt ct 

[0111] v^/^mwzmmwa^t-yz^tzwttzzts caa/^-> 
©'>& <ti w&mmiz&ftztifc&c&mzitoa&c&m-ew&Tzz t 

frbv%bfrti;£?iz^5> — y$otitis t~& 
flt&fo<D%M^j3iz±t*<fcftt£o caa/^->2 

iS;i0g^t ^o-ymntmm 
talbiDt LX% XX tlZW^iffo&OX, tulE 

mm 

(r -.mmmti, e :m s 



(z) [sue] 
°^n 

(ix-vo nuwm* (urnm 
i *z-j-uzmmmmn 

(u aim 
°'i^^mmcD (17 

) ~ (D (D±r$ vxn 
[9110] 

° <% u ̂  VSE# ̂ ^Wiki co %\pi n m % 
c> vxn^ "mMCDmrn^mmmnm v¥^®f 

[9110] 

4q}M:^£SfIEfq}|lw-1M^ vxn v£ia&0i£* * 
<?# "^^fflhki^e vn^^»^o isii^ii!$^i:i®^o£) Lv^o 
-i n ? s < - £ v1• H # fflf m -1 mm % mmnm mmn -1 

va2i [w 10] 
0 <2 <g a 0? -y. <2 4- ¥ If# ¥ GO gL^ GO T -PI ^ £ »£§ -1 

(** £ ̂ ) mm^a>f*g# va ̂  ̂  ?: n © i s s B O & 
I 8ZU0M ^1*2 °<2:^ > v^ifO)\/T £ 24. 

w%^-*\r vn^n v 

nigL^gL^Go i rimmm ww) ^(£<4-
l-wa)M^^Mgj L s z e y sir ^fflhkia^Wifa)^ [eu0] 

M# $ aM 211531^ 

^ico\^ [2110] 

vxn^^#^2§n| \<? 

86/.Z90/n0ZdfAL3d 9S /.OtSSI/IIOZ OAV 



WO 2011/155407 37 PCT/JP2011/062798 

(P^M*™ %#totc0 

[0119] P = 2XyXc o s 0/S 

stO-yj&V^D-MtLTs 5Jfc£ili ( 

McD^i) jf)(4 5 nm®7^>7>KX^-7M0/\^->0^x/\^i 

^L/co &fc\ M : 4 5 n m(D;<$->X&s x/\£iligf 

& — < , 2 -7°P^NV-;U0^ 

: 4 5 n m, ^X/NH® 

2-7on^y-ju (mmmti: 22mN/ 
mN : 1° ) 9 8MN/m2i:W 

o —~f5s 7K$B£I&< :7 2m 

N/m, : 2. 5° ) 2 M N / m2 

«hft-g)o 1 . 1MN/mW«L<^ 0. 8MN/mW 

lA\ 

[0120] (3) ISiiMcmMiE 

UT(D0kftX * 0 )\yJ\ ^ -f K ^ > 7°© U V ft% +t y 7°)1>IZ 2 L tc 

o o° (^-eo^^is 
) tLtc„ 

• =7 y 7° : jM 7 < V £ XMM 0 1 5 - L 3 1 2 

(&J£ : 1 • 5 kW) 

• mm : T§ElM^C£tf 1 2 8 mW/c m2 

• >8!l^« : 

(zi-^$y;u^-tz>i>>UM-1 0) 

• : UM-360 

(S^S:3 10~400 nm, 3 6 5 nm) 

• K : mmmmfe 
[0121] (4) 

(t^^-i?i:SPi37oo, 2. 5jumiro 



WO 2011/155407 38 PCT/JP2011/062798 

tC £ U : Ra (nm) %&ibfc 

o &fc\ Rati, J IS B 0 6 0 1 

>iiizn Ligffl L T=:XjtizL tc t, (D-eh y, mmmfr % s 
L/Miij £ LT^it-eWtJH Ltco 

f;|CD"7 x/\CD R a-fit^ 1 n m.£(,T"T:'fetUi\ cfc oT"7 

3tiWc£l\ &<£0\ JLS\£WZtji[,\t U £•*£ ( 

mtpXOtm?,) £Ltc0 

[0122] [fc7] 

Ra= — J YB X XR |F(X,Y)-Zo|dXdY 
S0 YT XL 

XLN XRN YBN yTtiN tM'tis xmms Y®i©)Uj^i5H^^-r 
0 s0tiN mimtmmmzy^v vxfoztLtcmvmmxfov, (xR-xL 
) X (YB-YT) (Difetltc„ ttz, F (X, Y) ti, >fjj££ (X, Y) tea 

z0ti% ;IUP*3 (Z)^P1 iWi ^ ttmifo 

[0123] [^»IJ1] 

(1) 

C (H3C) 3S i-NH-S 

1 (CH3) 3] ; 1 gN W.A£ LT K 'J * ?JU*>'J JU K 'J 7JU^nTiz^- K 

[(CH3) 3Si-OC (O) CF3] ; 0. 1 g t ̂ m^Ut LT 7°P L° b > 

^'J P — JU^E 7 .X 7^-'U77iZ7z— K (PGMEA) ; 98. 9 g 

a U &fc\ 

5 0 0 Olip p mnXTXfo&ZtZWmLtco "E 
b^zL^-^-7"4A (=L-^yBEmm) iz^vmrnfofr 

-a-y^mmm (HXtf-jismuytv-ysn tc^y^n^ 
Ls 7-r;u^-5ii y=rW 7M$ 

7°51v^+f—) ted: y ^—-r-T /to 

&(D^^i$LlP(D7k'fr'm%:ti—)\/7 4 y isADP 



WO 2011/155407 39 PCT/JP2011/062798 

51 1 m it 

MlfcMwlZft L 6 II ppmT^^ tc0 ttcs 

(i;vsi7tijT^ik>xfAx 

Agilent 7500c si) ^ y » U/c h £ 3, ftgk&toWi 

lltfflNa, Mg, K% Ca, Mn, F e ^t/C u 

•a^a^N L~ttl~dtls Na = 2SsP P b, Mg = 0. 0 

4 If p p b, K = 0. 2 if p p b, C a = 1 SI p p b, Mn = 0, 0 

0 5 SI ppbN Fe = 0. 08 Si p P b, Cu = 0. 06 Si P P b ~C 

fo-otco ztc, r-r tJWMfeiz 

33 tt 2> 0. 5 ju, m J; y * $ ('J > 

*±§i KS-4 2 A FI) VMfeLfctZZs 0. 5 y, m J; y V,Mfe 

?©itt^Hi1 mL^fcy2i-e«)ofco &33\ 

33l^"C ti, L5 000 

Si P P mJ^lT"£•&•?> CI h £5611! Ls 

(C>itU 5 0 0 OSip p mJ^TT'S)^ Na, Mg, K% Ca, Mn, Fe 

RX?C u (D&Km<D&m^m%^m£s u^ti^n 1 o o 
Si P P b HXTX'h lJ N 0. 5 At m J; y I m L ̂ /c 

y 1 o 

[0124] (2) */ 'J P >^7I/\©M 

¥}f4^I^kll^$^>U P>^X/\ 1 At,m©$mbJgJf £# 

T£S i^i/\) 1 SM%©7>>I|7j<;#^^2^;l)f U Jfc^"Cfefc 

7&Z-\fis 2-7°P/V-;U (i PA) tC 1 ^}l}*L/co 

[0125] (3) ->'J P V5 

±=3 r (1) &mfl£M$E2i£&©s®iilJ "CU^L/dS: 

IIMJFMSMttC2 0°C-ei 0^;l)*^^/co ->'jP>^x/\£i 

PA£l#ji>tU &^T\ TK^^fe^/Si: LTCDMTK^ 1 ft:MMLtc0 Mfe 

IZS ^'JPy^x/x^MTkfr^XfahU UMOtt?K£ 

P&£ L fco 



WO 2011/155407 40 PCT/JP2011/062798 

[0126] 

izmmbtcwwxwmitctzz, mmmmmmm 
MftJf\ o° z>tcibO)ij\ mmmmfeornkfius 4° t&y, $ 
7k'&tt^®jmz^Lfc0 ttz, ±IE riit^iDifij iztmbtc^&n 

N/m2£&y% o S/c, 0° 
^ffixfo y $ tc0 ts ^ tc, U V Bmmoo x/\©R a ffiti 0 
. 5 n m*>re& y s -7 x/\ti;l^^ tl"f\ 5 £ tC U VmM^ZU 

ifwmx$tzo 4 5°c 
-e 1 < s mmmmvmmif 8 4° x&y 
s teiH&Ttil,£ ft&fr -o tzo 

[0127] 



WO 2011/155407 41 PCT/JP2011/062798 

[^1] 

[0128] [^»J2~5 6] 



WO 2011/155407 42 PCT/JP2011/062798 

"To 

[0129] [H2] 

* 
i 

ID 
O 
V 

b 
to 
o 
V 

5 
to 
0 s 

to 
0 
6 

to 
o 
V 

b 
So 
o 
V 

b 
to 
o 
V 

b 
IO 
0 
V 

b 
IO 
O 
V 

O 

| 
(S 

0
»

O
 to 

0 
b b 

9 
b 

® 

b 
to 
0 
8 

to 
0 
b 

to 
0 
b 

to 
9 
b 

c? 
0 
b 

to 
0 
b 

to 
0 
b 

e 
0 
b 

to 
0 
b 

® 
ci 
V 

b 
to 
<5 
V 

b 
to 
d 
V 

b 
to 
0 
V 

b 
to 
0 
V 

b 
to 
0 
b 

* 
i 

g|S 
*ff 

© 
V 
5 

© 

§ 
© 

§ 
© 
V 

b 
© 
V 
o 

O 
V 
5 

© 
V 

o 
S 
V 

b 
O 
V 

b 
0 
V 

b 
0 
V 

b 
0 
V 

b 
0 
V 

b 
3 
V 

b 
8 
§ 

O 
V 

b 
O 
V 

b 
O 

§ 
O 

§ 
O 
V 

b 
s 
V 

b 
O 
V 

b 
O 
V 

b 
O 
V 

b 
0 
V 

b 
0 
V 

b 
O 
V 

b 
0 
V 

b 
0 
V 

b 

* 
i gfi • ̂  S 

#§$ 
o 

<•? 
o •N o 

<•? 
o o 

«? 
o o 3 O 

CO 
O 0 0 0 0 0 

CO 
0 

<0 
0 0 0 0 0 

Oj 
0 

OQ 
0 0 

to 
0 0 

(0 
O O 

O 
O 

* 
i 

us 
* 

to 00 3 (D 
GO s <o 

CO 
•* 
CO 

o 
00 

<0 
CO 

<D 
CO 

* 
00 s «SI 

09 
CJ 
CO 3 S s s (Si 

CO 
est CO CSI o> CJ 

9* 3 3 CO 
CO 3 <0 

CO S « 
(23 s 

* 
i 

«S~ 
® j" 

o 
V 

O! o 
vi v! v 

o 
V 

©1 o 
vi v 

0 
V 

0 
V 

0 
V 

0 
V 

O 
V 

0 
V 

0 
V 

0 
V 

0 
V 

0 
V 

0 
V 

0 
V 

O 
V 

O 
V 

0 
V 

0 
V 

0 
V 

O 
V 

O 
V 

O: O 
v; v 

0 
V" 

In 1® m c DC O B£ JW eg 

is 

I 3* 3* *s «|« 3s 
£ « « « « « « « 3 3s « « « 3\ « 

In 1® m c DC O B£ JW eg 

is 
v, ̂  *#! 

_> _) 
46 

3*. 
46 « 3 3s « 3 3s 

46 
3s 

In 1® m c DC O B£ JW eg 

is #« _5 
i# 

_1 •» —\ 
46 

3»: 3s 3> 3V ^s: 3%: —%< —v: 3sI 3* 
1 |Q' 

3s « 3s 3 3s « « 

8 « « 46 46 
_) 
•fc? 

_) 
•fc? •» J _) 

i* a _J _) 
t? 

_> 
y 

_> •» _) _) •» _> _) 

<tf 
E 

1 
E m 

& 
IS * a 

s « s 
Si 

I 
r-

ii; 
X 

5 
2 
£ 

Si z 
£ 

Si 
2 s 

£ 
2 
£ 

5 
£ 

Si 
£ 

Si s 
2 I r-

B! 
X 

2 
2 8 

V 
K z 

2 
£ 

ss 

I 
V 
K 
X 

2 

Si 

1 
V 
B! 
X 

2 
£ 

Si 
3 

s 
r-

ii; 
X 

i 
£ 1 

1 

K 
X 

1 
£ l V 

K! 
X 

£ i V 
K 
X 

i 
£ 2 2 l r-» 

4 z 

I 
r» 
1 

H! z 

i 

<tf 
E 

1 
E m 

& 
IS * a 

1 
£ o 
0 

1 
iT 
§ 
8 

1 
u." 
§ 
? 
ft 

1 

uT 
§ 

% 
I 

uT 
§ 
? 

& 
0 

1 
& 
0 

h 
1 

£ 
0 
0 
0 
a 
2 
0 

$ 
0 

0 
ft 

0 

fi 
0 
V 
0 
ft 
? 
9 

0 
^5 
0 
'hi 

O 

0 

1 
9 

s 
1 
2 
O 

s 
15 

I 
% 9 

s 
0 s 
2 
9 

f 
I 
? 
9 

1 » 
: 
5" 
9 

O 
?5 

S 
t 

$ 
0 
0 *• 1 

£ 
0 

9 

i 
1 
2 
9 

uT 
£ 
0 
© 

1 
s a 
? « 
1 

LT 
§ 
O 
? 
(0 

uT 0 
O 

? 
'CO 

€ 
6 

? 
c/> 

I 

uT 
0 
3 

1 

£ s 
0 
ft 

ii 
§ § 
? ? « 
§ 9 <tf 

E 

1 
E m 

& 
IS * a sS 
** 

<tf 
E 

1 
E m 

& 
IS * a 

$ 
*i 
AJ 

£ 
V •b 

2 
X z 
05 ± z ± 
s 

1 ± z i 
ft 
o 
£ 

X z 
ft ± z 
i 
o 
X 

1 
± z 
1 
ft 
Q 
X 

i 
X 

1 
4 a 
o 
£ 

i 
± 
Z A € g 

-5 
5 
X 
X 
ft ± z 
4 
5 
£ 

£" 
cf 
3 
0 a 
± z 

1 

5 
S 
af 
<J 

tT 

f 
S5 ± z 
1 

2 
0 
3s 
af 
<jr 

1 
(S 

$ 

z 
-Tb 
5 
CO 
£ 
d 
&" 

i 
d 

i 
i I 
5 
£ 
s 

3 
0 
X 
c!s 

g 
I 
5 

ty 
2 
i5s 
X 
9 

'S 
X 
0 

8 
Z 

-T? 
X 
9 

8 
Z 
cb 
X 
9 

1 
s v> 

5 
A s 

* 
1 
s 
V. 

I 
,"S 

£ 
3f 

i a 
3f 

Sf 

a 
af 
c? 

i 
I 
5 

i 
5 

f 
± z 
4 
0 
£ 

i % ± z 
ft 
0 
z 

$ 
? z z 
1 
ft 

2 
0 

± z 
1 
ft ^i? 
O 
£ 

% 
ft ± z 
ft 
0 
£ 

a ± z 

Jf 
3f 

3 
5 

8 
o> 

i 
8 
W 

S 
o 
5 s 

a 
s 
$ 

S 

1 
s 

1 
8 
5 « « 

S 

i 
?> 
$ 
£ 

s 
5 

i 
o> 
0 

s 
3 
« $ 

S 
S? 
m s 

5 
S 

1 
3 
W 

S 
m s 

(£> * 
« s $ « 

IK 

? 
« 
« 
K 

0> * 
« 
K 

s? 
s 
X 
M 

in 
s 
w 

CM 
10 

5 * 
K 

in 
s 

S 
s 

to to 
¥ 

£ 
S 
s 

[0130] T (H3C) 2S i (H) -NH-S i (H) (CH3) 2J 



WO 2011/155407 43 PCT/JP2011/062798 

MMLs rceH5S i (CH3) 2—NH — S i (C 

Si (CH3) -NH-S i (CH3) 2C2H4CF3J ti 1 , 3 - t'7, ( h 'J 7 

CH3) 2J r (CH3) 3S i -
N (C2H5) 2j ti b'J f (CH3) 3S 

i-NCOJ ^rc4H9s i (C 

H3) 2-N (CH3) 2j ti^^U^^U (*>•*?JUTS s) 

, rc8H17s i (CH3) 2-N (CH3) 2J 

ytkWfa't'z>o 

[0131] ttz, ^MJ4 5-4 6-m, L 

T, "Fittest" h 'J ^ 'J JU^f $ 

[0132] £fcs T (CH3) 3S i-OS (02) C F3j ti h 'J 'J )\s 

K 'J 7)lsJ yX)U7ts^~ 

[0133] S/c, rPGMEAj ti7°P t:° b > ̂  'J P —JU^E J ^ fJH—7 

JUyiz^r— K LN THFE-7 1 OOJ ti/W K P 7 JUP x —-^JU 

(3M§^H F E — 7 1 00) THFE-7 1 00/PGMEAj 

tiKmhb-e HFE-7 1 00 : PGMEA = 95 : 5 

t&o TCT F PJ ti 1 -^PP-3, 3, 3 - h 'J 7J\y^U7°U^y^M 

P*U rCTFP/PGMEAj tiffMtb-eCT FP : PGMEA = 95 : 

5 §0 TDCTFPj tic i s — 1, 2 — VOUU 

-3, 3, 3 - h <J 7JU:*P70P^>£EP*U TDCTFP/PGMEA 

[-fb8] 

CH3 



WO 2011/155407 44 PCT/JP2011/062798 

J (ill ifC DCTFP : PGME A = 9 5 : 5 MRTZ 

o 

[0134] K 'J * 'J )l h 'J VM • 

T-&.T— K <b K u ^ u JU K 'J S£0. 0 5 

g 

[0135] 7-2 (MCfc^Ts ±!B r (3) ^'J =1 > ̂ 7 

J; •S^iSMliJ "Tr> 'J =1 U 

M7KtC 1 Us fttttCv'J =l>^x/\£M7j<^N^IXtiiLs 17-

^ico^^^Lfco 

[0136] H»IJ2 1 -2 4(C33^T, ±IS r (3) ^>'J ^VOx/xiMril 

ctSiSilJ T?s> 'J 3 y ^ x/\£^IIMffMffi^>fe>i:}f| U 

/c^ i PAtClft;i>«U v'J=l>t7x/\£i PAA^^aiU, 

i PA^ibfc, 

[0137] ^»J2 5-2 8tZ33^Ts ±IB r (3) */ <J =1 >0 

M J$ tc J; £ MH J "C x> 'J 3 > ̂  x J \ %r ^AN £> Hh 

Utc^ks 

[0138] ^i»!J2 9-3 ±IB T (3) *> 'J =1 >>7 x/\^®^©^IiM 

2l£&tc <£ 3H®MHJ -e*> 'J =i > £ X J\ £K;i>* U 

MTK^I :£;!>* U ^>'J =i>Ox/\£M7K^^lxaiLs 

$ttttT^®0)M7K£P&£ L/CO 

[0139] mmms 1-3 2tca^T% ±IB r (3) *>'j =l VS x/\^®<x©£^J£ 

21$tc <fc £MMHJ -e*> 'J =i > £ x /\ £££&iz;t>I L 

/cti. M0i£iiMJFMj^;S£P&£L/co 

i PAld#jl&U m^zs J/'J^^iA^i PAfr^lXfcbU x^-

i PA^L/Co 

[0140] »0|J3 3-3 4 1C£^T% ±IB r (3) *> 'J =1 >0 x/\^®^0^IIM 

M&m 2g& tc j; § mmMH J -e >j =i > o x / \ £ ££& K ;t>* L 



WO 2011/155407 45 PCT/JP2011/062798 

i PAtCl^;l)*L. MTMCI ^;t>*L. g&K, *> 'J P > 0 x/\£M7Kfr 

Ls XT7 —L/CO 

[0M1] ^»ij5 1 ±§E r (2) T\ w-mtam 
1 Mm©$mbjgjf£#-ras i -7 

x/N) £ 1 KM%0 7>>Il7K;m^^-e2^;l)*L. MTMC 1 ^IlL/c 

o 3 £> tc, 0. 3 9 8 °CT 1 L, tf^T^ST 

MTMC 1 ^;t>*L/c0*>, 2-7°P^y-;U (i PA) tCl^;l)*L/co £ 

tcs ^»J5 2, P>^7x/\ 

(iHitCJS^ 0. 3 ^ mCDII'fb>W^Il;£;i't"'i> S i ^x/x) ± 

[0142] ^»J53, ^»J5 5lZlS^Ts ±§E T (2) 

T\ P>^x/\ (MtCJS^O. 3/im0lft 

WHH£W-t£S i CIA) £ 1 KM%©7>>Il7K;#^^^^-e2^;l)* 

Ls MTMC 1 ^;l)*L/c0 0. Qnw%<Di&Mfrm%lii^:?is>? 

'J =t-Jly(DMmtt^5 0 : 5 0®;Fb^t^9 8°CT 1 ^;t>*Ls 

TMTMC 1 ^;t>*L/c0*>, 2-7°u/<J-JU (i PA) K 1 L/c0 

[0143] [^»J5 7] 

C (H3C) 3S i-NH-

S i (CH3) 3] ; 1 g, & B ^ LT» K 'J DM Pii C {C F3C (0) 

} 20] ; 0. 1g^tiM^LTPGMEA;98. 9g£M^U J5J& 

tSi+ZZtlZk yN IIA^LT K <J K <J DMuT^- k 

^-f!MAhLTA^yWi/7^X #«&§&£ LTPGME A 

1 tmut Ltc0 *mm\(DM 
tc $> o J^T>£' 

tzb(DTfoz0 wmfamtt£3izzktt£''j, mwmmk<nmkfite8 2 



WO 2011/155407 46 PCT/JP2011/062798 

£ttio° $>bizs UVIM©^X/\© 

Rafit&O. 0 x/\&;t:£3 tlt\ 3 U V 

mMmizimmmmim &mmv $ tc0 
[0144] 



WO 2011/155407 47 PCT/JP2011/062798 

[^3] 

• $f **2 9 
o 

3 
0 
O 

3 
0 
8 

3 
9 
8 

3 
9 
O 

3 
0 
8 

3 
0 
8 

3 
0 
8 

i 
O

«0
.5

) 
I
 

m 
0 
8 

in 

0 
8 

0 
8 

m 
d 
V 

o 

in 

0 
8 CK

<0
.5

) 
| 

if* «?! 
o 

8 
3 
V 

o 
3 
V 

5 
3 
V 

8 
3 
\s 

8 
3 
V 

8 
3 
V 

8 
3 
N/ 

8 
o 
v 
8 

3 
V 

8 
3 
N/ 

8 
o 

8 
3 
v 
b 

3 
V 

8 
3 

8 

« ae m 
SL 

m Sl| 2 * o 
* 
o 

<0 
o 

<£> 
O 

«G> 
© o 2 3 O o 

o 
d o 

<o 
d d 

* 

lalb 
* 

3 CM 
CO 

CM 
00 s s 8 CO 

00 § CO 
00 

CM 
CO 

CM 
CO s s 8 s 

ssS- O 
V 

© 
V 

o 
V 

o 
V 

o 
V 

o 
V 

o 
V 

o o 
V 

o 
V 

o 
V 

o 
V 

o 
V 

O 
V 

o 
V 

|w 
« eg 
JOt W Ws A 
BE vS BC JW If 
SIB 

* « 46 « 3 2 J6 « 46 <e 46 |w 
« eg 
JOt W Ws A 
BE vS BC JW If 
SIB 

*% 46 
3\ 
46 46 

3* 
46 3 2V 

46 I 46 ie ie 3>l 3> 
« « 

|w 
« eg 
JOt W Ws A 
BE vS BC JW If 
SIB 

Sft «* 
3s 
46 * 5f 

3>i 
« 

-v 
« 

«* § _) •» -> _> 
a _1 

tf 
_i 
if 

-J 
4# •t* 

_) 
•» 

_) 

I 

LT 

i o 
f/5 
--S 
5 

uT o 
3 
© 

S 
-"5 s 

uT 
§ 
g 
l 
in 

i 

uT 

% 
iff 
o 
<75 

o 

iiT « 
0 a 

1 
i o 
otf 
o 
co 
HS 
5 

£ 
o 
O 
o 
Jk X 
% 
o 
x" 

€ 
o g 
A 
X 

*L 
0 
£ 

tf 
3 » o 
4 
G 
5 

iT 0 

1 
2 s 
G 
f 

uT 

1 
? X 
<o 
o 
af 

O 
V o 

5 
CO s 

% 
o w o 

f s 
S 

It" 

§ 

| 

i" 
cT 

uT o 
d 
0 

1 
CO 

5 

SS 
Mt 
HE 

1 
3 
® 

a « • * 
SS 
2 s 

8 
r-

11! 
X 

S 

I 
r-

t 
X 

8 
r-

X 

S 
8 
r-

2$ 
2 
£ 
£ 

a z 
2 

s 
r~ 

X 

S'B 2 § 

Ii 
ii;1 
S| 

a 
2 
2 \ 
8 
r--

t! 
X 

i 
2 2 

2 
2 
2 

2 s 

SS 
Mt 
HE 

1 
3 
® 

CO 
18 

Q 
o s 
UT O 

5 
o 

b 

o 

o 
^5 
6 

0 

1 
ft 

0 

1 '"Si 
O 
<*j 
Li. O 

o 
S 
S 
uT o 

O 

6 
uT o 

q 

1 
6 

o 

o a 
S 

o 

o 
c£ £ 

o 

o a, 
& 

3 
o 
W 
uT o 

o 
3 

o 

o 

g 

SS 
Mt 
HE 

1 
3 
® 

St 
IS 
« 
a 

m2 
KS& 
T4I5 *•3)8 

i 
<a 
A3 

* 
5 

w ± z 
.L 
CO ^x* 
o 
£ 

-s 
5 
w ± 
« 
G 
£ 

"S 
5 
W ± z 
h 
G 
X 

-s 
X 
o 

± z 
.L 
CO 

o 
3? 

i 
CO 

1 
| 

CO 

£ 
'4 
q 
X 

1 
5 s 
i z 
4 
w 
G 
£ 

5 
S5 ± z 
i 
w 
?s 
£ 

1 
W 
i z 

1 
o 
X 

c 
5 a 
Z 
A 
X 
Tsf « 
3? 

5 

± 
I 
X 
v*r 
CO 

j? 
f 

£ 
d 

1 
CO ± z 
1 g 

% 
* 
d 

£ 
d 
"S 
S 

1 

X 
c? 

i ± z 
1 

3 
o 
CO 

X 
cJ 

X 
d 
? 
0 

CO 

z 
1 

5 
X 
d 

in 
5 
* « 

S * 
M 

s $ * w 

8 

1 
M 

£ 
s 
£ 
K 

s 
S 
* 
K 

$ 
« 
«K 

S 

i 
6* 

3 
$ 
S 
flt 

£ 

ft 

& 
s « w 

s 
s 
£ 
«K 

» 
ID 

I m 

o 
r-$ s « 

s 
£ w 

[0145] [«$|J 5 8-71] 

5 7-esiW B N it B N ifV> ^^ 



WO 2011/155407 48 PCT/JP2011/062798 

ILT, ^7 ^ b IrZ^QWfflHtklT? tcQ 

^t"o 

[0146] g|c£T\ rC4H9S i (CH3) 2-NH-S i (CH3) 2C4H9J ti 1 

, 3 h^^U^>^+f>£ItP*U rc8H17S i (CH3) 2-

NH-Si (C H3) 2C8H17J ti 1 , 3 

§o 

[0147] £tcs r {CF3S (02) } 20j K'J 7;u^pp< ̂  >X;U/1N 

vit^rltP^t" §o 

[0148] &fc\ ^MJ5 8-5 ItB t K 'J 7 M 

• Mttis IP 

K 'J ^ 'JJU K 'J 7MUT^- K T&tclsb, 

It A £: LT K 'J STJlsisiJ )\y K 'J 7;U^P77"tz^-

[0149] S/c, 0-6 2tCfelNT, ItB t K 'J 7M 

u * oy 7s)\/*yit ti, ^-f B T?z>^^+*- p< ^;uy *> ^+f > t m 

-&tZ£> IPJ^tCJS^LTs h U ^^U:> UJU h U 7JU^PP< ^ 

-htc^ttztcisb, IIA.J: LT K 'J STJisisiJJis K 'J 7)i 

>X;U/1N^- I;EP^£&1"0 

[0150] &fc\ ^fe$iJ6 3-6 5 tCfc^T, I|B t K 'J 7JU:* 

• Mttis ST-imk^B-zfoz^v^t^^Vis^+fytW^tzt, IP 

j^tcJSJ^LTs 'J )\y K 'J 7 M UT^L^-— K ^ 

liMli, It A £; 'JJU K 'J • 71Z71— 

"n tM 
[0151] ttcs ^»J6 6-6 7 tC^T, ItB t K 'J 7 M 

• p< * > x)\y* >it^% >T4 mit&yti B -eh & T K ^ ^JUv*/ =j tf > t m 
£T£ts BP^lZRltsLZs 'J Jls K 'J 7 M — 

htC^b tztctos It A £; Ltsy7 'J )\s h 'J 7 • 

* 0 >7JU/1N^- i;SGfc£&t~o 



WO 2011/155407 49 PCT/JP2011/062798 

[0152] IIB ̂  K 'J 7JI/3I" Plfcl! 

t&ts IPJ^CJSJ^LTs ^ 'J )\s h 'J 7)\s?f UTiz'r— K tC 

^ikt&tcSbs W.A£ LT?3-)\sV)l h 'J DM 

[0153] £tc, ^IMJ6 9JC33^Ts IIB ̂  LTffll^Tl^ilTK K 'J DJU^t 

yxjufrylitis £-£<&}BV$>z 1, 3-i/'^i/fh7^Wi/ 

BP&lZJxJfcLX. 'J JU K 'J DM • 

* 0 yzjufc*- \*iz&{ktztztf>s ^AtLT^jW* 

'JJU K 'J DMu* 0 >X;U/1N^- h *!£•<>:II i;EP*£ft"t 

o 

[0154] ^/cs ^»J7 OtCfclNTs m.Bt h 'J DMnmW. 

tis >r^^b^B-efe^ 1 , 3-V^O^)\y^ h > £;Fb 

St&t, IPi^tCJSJ^LTs ^ 0^-)\yV )\y\-^)D MUT^-

Mc^btztztos W.AZ K 'J 

7MUT^- i;SGfc£&t~o 

[0155] %tc, ^IMJ7 1 mBtLTm^T^Zmfr^VyMnt* 

>7JU* >I|tis *T4%\ttr^BUfoZ *\ , 3 -*J*<7?-)\,T 

is^-ifytM-STZts BP&lZJxJ&LX, 

jnjifyzjufcZ—bizgibTZfctf), MAtLZ^O^-

)\si/*3-)\s*> 'JJU K 'J DMU* 0 >7JU/1N^- bWM 

£&t~0 

[0156] [^»J7 2] 

^^ilb^B^Lt, C (H3C) 3s i-NH-

s i (CH3) 3] ; 1 g N IIB t LT K 'J DM PMI [C F3C (0) -OH 

] ; 0. 1 g^tW^LTPGMEA; 98. 9g^U K©^ 

9 £&*&;;*•££> d £tcj; Us IIA t LT K 'J J\s h 'J DMUT^L 

T- k ^-f!MAhLTA^yWi/7^X tlM^LTP 



WO 2011/155407 50 PCT/JP2011/062798 

GUEtm\:tLtc0 

Mm (D m fe lc # £ tl £^ * •v- * 51; u V V ^tf > ti N tu IE 0) IIA £ f# £ tz isb <D 
Kfo-emnzntefroBy, !t<fb-£#jA £ 

fitt 8 4° £&y% ttc, Jktf&ftZtltztt*® 

o. 3MN/m ^/C0 S/c, UVM 

o° ^-efeU^flMtiP^-e^/co ^btcs UVBSIM® 
^x/\©RaittO. &&PttC 0 tlt\ 5 

bcuv 0§#^ft tc b^zt tfmm-e $ /c0 

[-fb9] 

(H3C)3Si-NH-Si(CH3)3 + 2 CF3C(0)0H 

— 2 CF3C(0)0Si(CH3)3 + NH3 

[0157] 



WO 2011/155407 51 PCT/JP2011/062798 

[^4] 

[0158] [^»J7 3 ~ 1 0 3] 

mmm7 >T^IMB©;I^ IIBN 



WO 2011/155407 52 PCT/JP2011/062798 

^tTo/co tC^fo 

[0159] TCF3C (0) -OHJ ti h 'J DM U r 

CF3S (02) -OHJ ti h 'J DM 

[0160] ^MJ7 8-eti, "F^OSJ^tCcfcy, &At LT^^JU^IUU K 'J DJU 

jnr-tzT- K wsiibi^A^ h^^u^>^+f>£#tM£ii 

, rniE5<DMAZm&fcSt)<DJxJ&-e%m3titi:fr?fct-'(mik&M} B Xtb y, 

[<bi0] 

(H3C)2Si(H)-NH-Si(H)(CH3)2 + 2 CF3C(0)0H 

— 2 CF3C(0)0Si(H)(CH3)2 + NH3 

[0161] ^MJ8 6-eti, "F^OSJ^tCcfcy, MAt LT K 'J K 'J D 
M UT^L^-— k ^T^mt^AtLX K <J lJ)\,*/*3-)\,y$. y 

^Mj©n^tc#sns K V* >J 

J u v * =5-) u y $ y ti N tu IE o II A £ ?# & tc sb © J5 jfc •T? >£'1 3 ti 4 O fc *T -f 

^b^B-efey, §£j$:frtiwi^bntiAt LTiltb1"-2>:fccQ"e&-g>o 

[-fbi 1] 

(H3C)3Si-N(CH3)2 + CF3C(0)0H 

— CF3C(0)0Si(CH3)3 + HN(CH3)2 

[0162] ^MJ8 8-eti, "F^OSJ^tCcfcy, m.At LT K 'J * ?JU*>'J JU K 'J D 
M UT^L^-— k ^^mt^AtLx K <j ') )\sVJL^)\sy^ y 

^Mj©n^tc#sns K V* >J 

tis fu IE © IIA £ t# £ & 0 J5 Ti 3 ft ft /c W 
^b^tlB-efey, m^U^r^mik^At LXmifetZ*><DX$)Zo 



WO 2011/155407 53 PCT/JP2011/062798 

Dfbi2] 

(H3C)3Si-N(C2H5)2 + CF3C(0)0H 

- CF3C(0)0Si(CH3)3 + HN(C2H5)2 

[0163] TiSOJSJfclCcfcy, ItA£ K 

'J yju^-ny-iz^- k W^b^A£: LT7'fJky7fJl/ 

y) fu§E©l£A£t#£fc&®j5^"e 

5*m3wSilbiir^BTfey, ^ussmwSilbiir^A turm 
mt&io-zfo&o 

[<bi3] 

C4H9Si(CH3)2-N(CH3)2 + CF3C(0)0H 

-> CF3C(0)0Si(CH3)2C4H9 + HN(CH3)2 

[0164] ^»J9 2-e^ IIA t LT^ ̂  'J )l> 

K 'J 7;U^P77'tz^— k 

ju:p$y) 

^0^-)\yV^^-)\y J) fu§E©I£A£t#£/ctf)® 

J5J&-C58 g 3 tl&fr o w Silbiir^ B -efe y, W Mikity A t 

LTmttZ>:bO)'Z&Z>o 

[<bi4] 

C8H17Si(CH3)2-N(CH3)2 + CF3C(0)0H 

-- CF3C(0)0Si(CH3)2C8Hi7 + HN(CH3)2 

[0165] ^»J9 7tCfelNT, ±IE T (2) :> 'J =l y ^ T\ 

=i>^7x/\ &mz.BZ 1 Atm©$mbJgJf £#-ras i ^7 

x/\) £ 1 KM%©7>>Il7K;m^^-e2^;l)*L, MTMC 1 ^IlL/c 



WO 2011/155407 54 PCT/JP2011/062798 

o 3 £ 0. 3 9 8 °ce 1 U 

Wkiz 1 ^IlL/c©^, 2-7°P^y-;U (i PA) tCl^;l)*L/co S 

/c, ^»j98, ^MJI oo-m, 

y\ (MtCJS^O. 3Mm©I^^ll^:ttl)S i /\) 

±IE^|W|«©MlI^tT^/co S/c, 1 0 2 -m, 'J v U • > 

'j =iy^x/x (^stcjs^o. 3 Mm®/iN0|j'j ziyji^Wf-ss 

i ^IL/N) ±IE^:IWI^i®MlI;&tTo/co 

[0166] ^»J99, ^MJ1 0 1 IZti^Ts ±§E r (2) *> 'J =l > 0 x/\0&& 

J T\ =l>^7x/\ (MtCJl^O. 3 ^ m COM 

iktr^mm^tzs i ^m) £ 1 nm%<D7y&fr:fefeiz^-e2ftm 
>*U M^Ktc; 1 ^IlL/c„ Zblzs 0. 6 U > 

?'J zi-Jl/CDlfitfctf 5 0 : 5 O0;Fb^tC9 8°C-e 1 U 

1 ^;t>*L/c0*>, 2-7°P^y-;U (i PA) tCl^;l)*L/c 

o Ztcs ^MJ1 03m =l>^x/\ m 

StCJS^O. i ^i/\) ±IE 

t. tc0 

[0167] [^»J10 4] 

C (H3C) 3S i - NH-S i (CH3) 3] ; 1 g 

, It B £; L T h 'J 7 J\y^ • fFll [CF3C (0) OH] ; 1 gt^mmUtL 

TPGMEA ; 9 8 g 1 £ 

HU^L/CO !¥«£n&, mmmmcDmmu84° £&y% 

'^H^L/co ttcs 3MN/m2^4 

y, %tc, uvvmrnoimmftu ^ o° jkjre&y 
«IlMtiP^"e$/c0 U VB§|M©^X/\0R affitiO. 5nm^ 

js-efeUs )%)mizo^y\um^nt\ tsbizijvmMmzimmmm 
UB ifWMX' $ tzo 

[0168] fcfc'U 4 5°C-e 1 & 

10° Ufo-itco etui, K'J 7;u^nMI^^Htp<51;uy^>^+f>^J5 



WO 2011/155407 55 PCT/JP2011/062798 

JSLT, =?&fc\ th 
%wMt LTiiA^ffliN/c^wy 1 (ommts 4 5°c-e 1 mmuw&xis 
»ii©m^8 4° -zfov, 
o- >r A ^ II A % HH t L T m ̂  x mm u fcii© s 91>\ ££& 

&. y Ll\c 

[0169] [^MJ10 5] 

±§E r (2) *>'J T\ 

Mitten =i>^x/\ nmommitmmztitzs \ 

/\) £ 1 KM%©7>>Il7K;m^^-e2^;l)*L, MTK^C: 1 ^IlL/c„ 

±§E r (3) $/ 'J n 

MHJ T\ 7Mc>lti/c:> 'J =l tf>=l-^-tC!£MU 1000 

r p m 2 — 7°P/^y —><U (i PA 

) £ 1 1 o#N :x^x i PA^I^, 

MTK^: 1 LN S 1 LN I^DEPCD 

M7K»£L/CO 2 
0 }«14tt^JI£^L/co ttz, 

£0. 4 MN/m^ftiJ, €lfflW2Ki'J^7^/co S/c, UVB§|M©gM 

£&ioo ^-efey«ilMtiP^-e$/co UVIM©^X/\© 
Rafit&O. 5nm»'l)lJ, £ x/\&;t:£3 tl"f\ 3 <^C U V 

iiiiS-c $ /Co 

[0170] [^BteflJ 1 0 6 ] 

5 5 ooilp pmtfcs 
wmzm^tzvmtemMm2tm\:tLtzo !¥«£n^ 
fitel 0° }«14tt^JI£^L/co ttz, fctfteft-ZtltztZ® 

1. 1 MN/m^ftiJ, €lfflW2Ki'J^7^/co ttzs UVBS|t 

1 o° y$/cQ ^ btcs UVIM© 

^x/\©Rattt0. 5nm»'l)lJ, &}#0ttC£ x/\&;t:£3 tlt\ 3 

btcu v izmmnmmim tfmmx* $ /cQ 



[2Z.L0] 

s ¥ 3 z w / N I/\I z • e c£Uf %co $ 3 -yi* £ 
V>SR oe^i^w^Gov/TC, vrisp^4^ri s^mMhki °^nfflfiki^ 

v£iari^$w v<5-^4. °-.n^n 
M? ium^ r,<* 

iMMW [ iz. 10] 

86/.Z90/n0ZdfAL3d 99 /.OtSSI/IIOZ OAV 



WO 2011/155407 57 PCT/JP2011/062798 

[^5] 

m s m 
SL 

"H i i ' 1 1 I 1 i 

m s m 
SL 

sii «S§ i i 1 1 1 1 1 i 

m s m 
SL 

Wy v 
3 a •* <9 3 

m s m 
SL 

is-11^ * 
CO 8 s S s s s s 

m s m 
SL 

«g- 2 
V 88 2 

V 
2 
V 

° 
V 

2 
V 8 

t 3 2 § 

m o nc o nfc 

1" Is Is 
*s 2 2 £ 3 S m o nc o nfc 

1" Is Is is 46 
3V 3* 
46| 46 46 « « 

m o nc o nfc 

1" Is Is 
* £ £ £ a £ 

« 

s IE € 
£ 
1 
® 

a 
tt * s 

a * * * 
1 

& 
3 
2 

§ 
2 

s 
2 2 
| 
2 

55 
Z e 

2 
2 
2 

s IE € 
£ 
1 
® 

a 
tt * s 

18 e 
£ 
3 m » 
£ 

Sg 
*5 
£* 

1 i 

S 
0 
co 
1 o 

I 1 o 
i J 0 z 

o z 
X 

s IE € 
£ 
1 
® 

a 
tt * s 

18 e 
£ 
3 m » 
£ 

Sg 
*5 
£* 

' 

s IE € 
£ 
1 
® 

a 
tt * s 

18 e 
£ 
3 m » 
£ 

Sg 
*5 
£* 

' 

s IE € 
£ 
1 
® 

a 
tt * s 

1 * _U 
2 
*• 

If 
§ 

ifc 
o 
£ 

1 g 2 
§ 
± z 

i 
§ 
± z 

3 
§ 
± z 

f a 
± z 

« 
§ 

CM 

S 
1 

« 
K 
3 

* 
5 
§ 

IO 

£ 
3 

« 
3 

r— 
«; £ 

[0173] hb$$$J 2 

; 1 . Og, PGMEA; 99. Og 



WO 2011/155407 58 PCT/JP2011/062798 

, mmmmvmmuz 8° ti&<, 
. 8MN/m2^^^fco 

[0174] [J£&0IJ 3 ~ 8 ] 

1 "tr^lx/clt A LT, ^ ££>tC^CD 

7t0 5 tC^fo 

[0175] ^"C, rCH3S (02) -OHj U rCH3C 

00 Hj ttBEBtfcSGfcU rH2S04j tiM (*©#«# 2 HM%) £lr 

RfcU rH3P04j ti'J>It (7XCD#^M^1 5fi%) £ltftU THC I 

J tii^It (^K©tfi^6 5gi%) fcjgGfcU THNOJ Mil (*©# 

^"M^3 1 11%) 

[0176] mMn 1 -e till A £ V,\ tfcMl 3 — 8 T? tilt A J^0lt £ ^ T £ <J , 

ilA-e^i) MJ^JU 

:> IUU K 'J 7;U^PT-tZ7^- 1 

it%m 3 ~ 8 tis v U • >7 

*> U =l Vt7 x/\^® 

v'j=i>0IA 

H®©J^+M hx&£v^y-jug£ wSilb^A£3i^frtcj^£-£ 

X. Wlllfc^A^q^HtV^^LT^ 'J =1 V^xAOS i itMt 

zttf-zzzmfe-e&ztctos &A-e&a b'jy^u^ 

'JJU h 'J 7>»U^ • ̂-tz^ — h;6^^®Jxj£\3SjS£IIiltC±i^£t±-£ £ 

Pt3tl£o 

[0177] ^WiJ3 5~3 8s 4 7-5 0, 6 8-7 1, 9 0-9 3, M'9 5-9 

6ti, ftilB-jtSit [1] ©R^Lt, J:b$$[ft#i%i^t7.KSlS;&;&~t£W 

^k^A^ffiLN/ct<0'e^|'J, 9&s^Y^b£-tjAti$/'j3>^i 

i/'J 3>^x/\0S i ^S^#lftt^^b7K^S"ea9 zttfx^&fcdb, 



WO 2011/155407 59 PCT/JP2011/062798 

£ 3 tt £ c <>: if a- $ z> o 

[0178] [#;#$|J1~4] 

^ WJ 1 v ^ tz *T < mt&ya A , U s ̂  nit A HX 
Mmt LTh 'J / J-)19 PPi/7> [ (CH3) 3S i C I ] Ci 

/\CD^®MiS^fTt,'N ^ b 7Co $nM&m6 lz^k~<to 

0!l"effl^fc2|g$teu finite, S;SL/c^iI^4lJs 

s w#7 8~8 4° -e&v, &t/vt: 

&<N -^%^(D^MWMmt^^(D9^if%btitc0 

[0179] 



WO 2011/155407 60 PCT/JP2011/062798 

[^6] 

m 
i 
ft 

"i! «B-g 
© 
d 
V 

5 
W> 
d 
V 

5 
to 
0 
5 

to 
d 
V 

5 

m 
i 
ft 

! 
5 

2 
V 

o 
s 
V 

o 
t 
o 

m 
i 
ft 111 s 5 § 3 
m 
i 
ft 

ii: * 
s s s 3 

m 
i 
ft 

«£~ o 
V 

o 
V 8 s 

V 

8 
tt 3 2 

gs Nt c> Si S 3 
*S 3 5 

is ig 5 1® 
a* ** m 
# 
£ a £ £ a 

S 
BE 
18 
£ 

3 * 

St 
IS 
* a 

» 
ft 

f 
W 
2 

i 
1 
X 

i s 
8 

£ X 

S 
BE 
18 
£ 

3 * 

St 
IS 
* a 

18 e 
£ 
3 m 
IB 

1 

« S Jj • 
l£ J* 

0 

1 o 

f 

p 

X o 

8 
f 

D 

1 o 

S 
BE 
18 
£ 

3 * 

St 
IS 
* a 

18 e 
£ 
3 m 
IB 

1 

« S Jj • 
l£ J* 

0 

1 o 

f 

- - -

S 
BE 
18 
£ 

3 * 

St 
IS 
* a 

$ 
4n 
A3 i 
V 
J> 

0 

1 o 

f 1 1 ± 
| 

| 

± z 

i C4 

1 
CO 

I i 

[0180] 1 o i/\ 

2 



WO 2011/155407 61 PCT/JP2011/062798 

3 

4 

5 

6 

7 M©ili 

8 

9 D3SP4 

1 0 



WO 2011/155407 62 PCT/JP2011/062798 

->u =1 §£ a ->£>'>&< ti 

TIB-^ [ 
n WMAU 
$/ 'J JU K lJ 7JU^t"P7-tzx- k h U iJJls K 'J 7>»U^PP< ^ 

y;uu**-k K 'J yju^-ny-tz^- k V*3-)V 

^ 'JJU K U y M U * $ y 7s)\/Tk^- k y^JlySy^f-JUSy 'J JU K 'J 

7;U^PT7't27L- k 73-)\,V*3-)\s*/ 'J )l h 'J 7^7fpy o >TJU 

— k ">UU K 'J ^JU^P^-tzT-- k Rtfs 

'j;u K 'J 7JU71-P/ 0 >7JU*^- hfr 

[-fbi5] 

R'aSiCtO^b [1] 

(^ [1] RHis ^:ft^*l5WC$UiLT, j^HWl~1 8 

©j*Hb7KJie£^fr 1 j^HWl -807^ 

• 7JU^;i4I£^fr 1 <ht, 1 -D0&X 

Xlis Lt, S i 7u^tc!i!rnt"£>75^^11 

i'eS>5 1#©tiST'ifel'J, ali1~3<Z)gft btt0~2©gf& 

T?&yN a £ bCD-g-lttt 1 ~3» ) 

[If^<lM2] fulB^>SCDtB^J^^l-,:t:iCD7X^C0^M^\ L 5 0 0 0 

llpp mklT*C&5 C t ZftWttTZs li^il 1 (ClB«c(Z)^IIfll^ 

[11^113] j <PJU:M 

AE! tC 33 W" § 0. 5 ix m d; U liiSl mL^fcU 1 

ooijjtrasih^atts, it^in tfctii*^:ii2tciBm 



WO 2011/155407 63 PCT/JP2011/062798 

;£II4] aN Mg, Ks Cas Mn% FeMCuO^I® 

OOIip p bJ^T-efe 

ZZtZftfflLttZs 1*^111 7^^1*^113 0lN-ftl7HC§Ei6OM£il 

Ml A &t/I£ A N MOHCs )F^^(D)F^t(D 9 t) '>& 

tulEP^;io 

;£iI6] !t;£il 1 7^^1*^114 ©iN-f 

, ->£#r£o x/vM0&)f^;£-efey, 
E£^T/£fc£s 't? X/\^®75)N £>IXP£lN/cf;t x/\^®75)N £> 

&mm£®£T&J:m£liT&zt£ftmtT&s fu§E&)i^;£0 

zzts o^s\%iiumTzzts o^s\%jy>mmtzzts RX? 

1*^116 tClEi6©tulE}$t)#^;io 

^ii8] ti-&tf 

*> 'j =i x/\0}$t)#0#tcN ->©'>&< 

IH]^Mtc^7Ktt«IlM^JFM-r^/cto0Mt-efey, TIE—[ 
1] mm.A&KIM^U 
:> IUU K u yj\y^ny-\z^— k K 'J '>uu K 'J 7;U^PP< 0 
>7JU/1"N*-k :^P< 'J JU K 'J 7)ls?f UTiZy^— k V*^)\s 

:> x))\y K 'J 7;u^pp< 0 >7JU/1N^- KS 'J JU K 'J 

7>'U^P77-tZ7z- Ks ?3-)\sV* 3-)\s*s x))l K 'J 7;U^PP< 0 >7JU 

k 'JJU K'J k 

)\sV x))l K 'J 7MP^^ >7JU/1N^- KS 

JU:> IUU K 'J yjisJnTiz^- Ks '>uu K 'J 7JU 



WO 2011/155407 64 PCT/JP2011/062798 

Jru* * KS 'JJU K 'J yjisJny-tzT-

— k RXfs 'J )U K 'J 0 >7JU/1N^— K 

*>'>&< £=& 1 -DXfo&zt^mtt&s u 

[<bi6] 

R'aSiODbX.-a-b [U 

(it [1] 4^ RHi, j^H$^1~1 8 

GOj^bTKSlS^#^ 1 £<£0\ ^^^1~8®7;U^ 

• 1 ll©^Sfr£>31ti'ti£/>&< £t> 1 o®S"e 

fey, XtiN S i ^Htc^-t^TuH^M 

1 ffiOW&g-C&kK ati1~3©$|$U bti0~2©$|& 

T?&kK a £ b©£-tm 1 ~3-es>i)o ) 

3019] tuiBH^©ai^ll^^©^©^M7!)^ L5 000 

iippmjxTx&z>zt%*mttz>, mmM8iztmoumm^ 

5RII10] <?J\sM 

AE! til 33 t:t" £ 0 . 5 H, m cfc lJ 1 m L ^ 7t y 1 

0 0 j® J^"F'T?h Z> Z. t Z W®, 11Z % 1*^118 £fc ti!*;£ll9 tCIE® 

5f<II11] tuiEH^^ON aN Mg, Ks Cas Mn% FeMCuO^I® 

^H^MtcML^-1 OOIip p bUTXfo 

ZZtZftfflLtTZ* 1*^118 7^^1*^111 O^lN-rtl^tClE®©^ 

MHMftMRMfco 
30112] S*3018 7IIMS*3011 1 ©lN"ftl^tClEi6©^IlMJFMfflMta)Pii 

• tlAWItA, MlHCN 1 

tulEP^;io 



WO 2011/155407 65 PCT/JP2011/062798 

fuiE&^&o 

zzts o±/\%burntzzts o^j\%:^vymmtz>zt, RXI 
% ti 1 -D(D 

&&-?$>&Zt%ft®LttZ> 1*^111 3 tClEi6©tulE}$t)#^;io 


