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) yy^Jiz&s (ty) yi^JL'Ss (ty) /j\.X/j\y-n-70 

• tfjug* (t;) fcztisS-f V7°ptfjug* (t;) *7>*y-n-7'>,iu 

Ss (t;) *x*y-r 7 7>,/uS, (t;) *x*y-s-7>,iuS, (^ 

y) 7^77^y-1 -7>JUSS v*7*y y ^JUSS v^x^y X^JUSS V 

*x* y - n -70• tfjug* $/&x& y -f v 7°• tfjug* ^T.^ y - n -7> 

JUSS *>****y -f v 7>JU8S *>****y- s -7>JUSS i/frxfoy-1 -

£>*u 1 ~2-es>oT, *7>*>itS£ 

1 (ty) *x*y y ^JUSS (ty) *x*y 

x^jus^ft L <. j^Hin 

^-f a j^u^ug-c&a (ty) /tx^y^f^Sif)UlJ^tLi\ &£ 

s n-(inormal-te^rll Ls s-(isec-te^ril Ls t-

tttert-ftSr^fo 

[0035] -Jjgjfc [2] ££tt£Zi~Z5£ LT(i, Zi-Z^niCZs^t^T^ 

, *^>ItS£^1"£7,'U^,'UST£>£;:<h;6^?t 

[0036] (B) LT 

^y^L^x^ju7$ y tTT. (y y tr*. 

(y51 [yy&z&ym.) . -KUPKUX (y^u[NTP 

0] , [EDDPO] , 7°P 

(y [1, 2-7°P ¥\syV7< vtr*. 
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(,(1,>**>K6) , 	1, 	3-1c EI>:')77 •Z >Es 	()(1>** 

AC ] , II>:')77 •Z>5- 1- 	()(1,>**>K6) 	[EDT PO] 

, i>:')77 •Z >5-  I- 	(il>**>K6) , ii=1/>:')77 Z >5-  I- 

1>**>K6  [P D T M ID] 	[1, 	2-11=1E1>:')77 Z>5- 1- 	( 

)(>**>K6) , 	1, 	3-11=1E>:')77 Z >5-  I- 	()(1>** 

AC 1 , 	1 , 	6-,N 1)- )< 	>77 •Z >5-  I- 	()I>* 	*>K6) 

0—,n4 [ 1 ] ---e7T -,'s t1.Z**':,011A4-  I,—  I- AIJ ; INAT.a::;i 	I..:., I,') 

77.Z>> .  ()(1,>**>K6) 	[DEPPO] P PO] , :')i> 1,1) 7z 

>/'>. 	(il>**>K6) , 	I- ,)il>5-  1-•Z 1/-1)-  ()(1 

>**>K6) , 	I- I) i 	>5-  I- 	Z >, -1)-  (i 	>**>K6) 

co— 	[2] ---e7T -,'stl.Z**AllA4- 1,—  1-AM-751,1641, ts75\-et 

, = I- ,) 1=1 I- ,) Z ()I>**>K6) 	[NT PO] , i>77.Z> 

5- 1- 	()(1>**>K6) 	[EDT PO] , :')i> 1,1) 77z>> 

()I>**>K6) 	[D E P P 0] etzT 	I, <, -0)i-sb\--et, = I- 

')1=1P) Z ()I>**>K6) 	[NT PO] , 	il> I- ,) 77 •Z> 

> 	()(1,>**>K6) 	[DEPPO] P PO] ect (MV,<, 	6t,= 	Ofd: 

b\--et, = I- ,) 1=1 I- ,) Z ()< 	V >**>K6) 	[ N T P 0] ei=it: 	I, 

k,\„ 	•J_t1.60t7T 	lik,\**>K6 1 —  I-Adtt, ftho**>K6A1— I- 

Alit:_th/<---C, AnkibzIKA03AVAIIJ5-thAeAo Lo -) Arc_ s-3k,\ --ct1T 	Lo 

i— 1-A1J --eZ. 48, J_t1.6a)**>K6A1— 1-Ali6t, 	1 fmfio* 

>K6A-1 -1-A1Ja--elEllk,v-ct,tk,\ i,, 	2fMiv,_Lo**AkAi, 

— 1-AdViL(7),abt---clEllk,\ --ct,tk,\. 	Vt., 	•J_t1.6a)**>K6A 	1— I- 

Pitt, INA_ a**>K6077)1/t ,) ,IN'il-a)**>gkira, **> 	i 

5-)1/fsEa)**>K6,7344CEIlk,\ -ct ctk,\0 	•J_.4-1,6a)**>K6A 	1, 

— I-Adtt, 	fl&G)t)o)CEIlk,\ -ct (to 1,, 	iii*//Ǹ%-_1051t:_ct -D -cir_ai- C 

litc.t0CEllk,\ -ctct <, 	fl&a)**>K6A1-1-A1Jvc_tt, ,!,A**> 

OkA 	— I- AIJJ-;01-(z, IN A_ a,-*, ii07_1<, E -IA- >7_1<- 0 fit11 7_1<, MU< 	a) 

71K -A-ti•totZe, 	•J_.oct -)tszKA-A,-ek,\z**>K6A1 —  I-AIJ c^CD-2 

commm VWIWH-I*^ 

ijf^11 <nj>a)^ai2 *}#r^lll<^a>;? ̂ 1 r ̂ 

HMr -

^'©SISH fi¥Ho^apgH-1 

jpon ?±$io£p2r^co^o^w^r«^a)ii>r^>iiM ^vqi^ 

H -I^IK^'^OT} fi¥H -1 ^WCD^U? °V1 

n ?±$21^ [od i N] (IK*^*<^K) r n H • n H - ^av? 

&Q>2r2i<i£ s>n£$r<iT& [odd 3 a] $< 

y<^H/:i^T/5 [ 0 d 1 N ] *T(IHQ(I 

H - ^is?^0-3r ^nif^ [odd 3 a] (|K*^*<I^>O 6 

<y<^H/:i^T/5 1 [0dia3] 

< * [o d i N] (|K^'^<I^>O r u H • fi H - * 

[3] ^$f-0> 

^ (IK^np/C-l^x) * (|K^^'< 

1^*) 4^v<^Hx</i^jf^ - (|K*'^<1^x) £<v< 
1 [0dd3a] (|K^'^<1^>0 £<v<^Z 

fi H : fi£H [ L ] £$-0 

% (|K*^*<1^>0 ' L * [ (|1< 

i>f) 'L * ($<*'**'< 

) ujl-z 'L] [d l/\l± a d] 1^*4 

H $Z/^<vi=lo^ * (|K*'^<1^x) * 

[0dia3] (|K^'^<1^>0 4H * [ (|1< 

r^<$z^<i0^n0£-e 'L * (|K*^<1^>0 

ZI8/.90/H0Z<IfAL3d 01-Z/.ZZ00/SI0Z: OAV 
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,ftEll L, --c t irT 6 	 1_,Jz.A.tsk,\„ 

[0037] (C) 7)iit I) 	,IX'7_1<nt4bi-tt6t, *RH)Joi 'y 3 > 	A d 0 p H 	Pff13 4)$V, 

12 cz-IJAU • Mil- 	±±t (z, Ant4L7KA6Lct -D -cnkt -,'_ Ilk_ T i A.,rx 

glw-Ls-t-z Mig-NEHo 641.z. 	j_.0 ct -3 47 )143 1 ) 	7.1<iik1bi-ttL Li --ot, 

fiJA_6171<*fb I) 	r, A, 7J<Pktt I-') 	A, 71<*fb )3 ,) 	A, 71<*fb)1.L7 

,, A. 7.KWAM-t 	A 	et-f 641,, fs.b\--et, *WV) -, A, 71<g 1bt 

I- ,) F,], 	7.1<Pk1bt ') r, LJA.T . [,<, 	-tots.b\---et, 	7.Kiitti) -,,I., 	7.1< 

nk,fb t I-') F,L.e ct 9 PTA 1_, o. 	•J.. 41, 6 0 PT 	u l,N7)143 1) 	'7.1<fit4bItt6t 

, it07/1/t ') •,IN7.1<nt,fbIttLtL/<-c, 	kX115]tc.ttail-atz1,1--g-z T i 

,r4sopiv 	'.JI'l- 1,7v*-3 0 (03 0T i /C u Vgfigit,l_ELLTOZ 

) tSb` 9 -ets.< , MAIAMAKA05A74#1]$1J51)Ae-A-  0 L k,\ -5 AvLs3o --ct(T. 	L 

kiN  7)1/ )3 I) 	,IN7J<Ok4L1-tt -e.bz. 	48, 	:. 41, 6 0 7)03 I) 	,rffizIK§k,fLttta, 

1 %%0 77 )i. t I) 	,IN7.1<gk4bi-ttssa--efil 0 --C t ct 0 L„ 	2 fli-;l_ho77/1/t 

I) 	,1X7.1KWAI4Lt-ttOida.),S4D-t-clEHort ck,\,, 	Vt., 	''itt.6 07)03 9 	,IN 

71<nk4bittt, - RoDt oCEllott.act k,N„ 

[0038] (D) /.1 \t's< L t 1 -D 0 L. K1=1 	JI/IL WS < L t 3 -Dot)i/t)i. 

/ --4-ZVIWACts 	rall-aIv-c.ttimsbN. 6 otHog±, 	tfp$1]-4-  z pryre 

)110641Z. -4-fsbt, /-..0-s< Lt 1 --DOL KI:1*)1/ILWSK Lt 3-D 

OD t )1/t-:>/l/a -4-  ZVOnktt, iliiMftAIJL 1, ZiEfJ 0 641Z. 	j-0 (t-3 

/S. 1-..0:4: < L t 1 "D0 L. K Et 	:› ) 1/ 1 L ,-.0",4: < Lt 3 --Dot)vit ,»I/a 

-4-zvftbLI_,--cl,t, 4MA_ a 	mAt.'--/),*(16ti.z. is.8, 	'7.4-t.loAkit 

Oka, 	1 fEN0V-APAsa-en11.\ Z t ,t1,\ L, 2 qi,)1±0vgilkcg).1-s 

bt---cPlk,\ -ct <tk,No Vt., 	j_it1.60MAR6t, 	r 	RG)toCEIlk,\ti,ak,\ 

0 

[0039] *RF-11JOI‘Y -> 	litt, 7.K;4A-C 	Z 0)-C7..-g-t`t 0"-"C') Z. 7.1KL L 

-ctt, *44A-ToNsialm-tizs-3k,\ -c, #44aWLSVIE)3z.az'si-s 

ot o--egA-Lat---it:Aii(Ws tt.1-so, 7.1<o),E441NL Liza, 1NA.a,-*-,Ig7.ic N, 

4 7J-  > 7.1< '4 0 f *Vic, 	A*'E 	iY 	vf 641., tsb\ T t , EA* etiT.Lioc, 

WO 2015/002272 11 PCT/JP2014/067812 

[0037] (o mfrmtmzs H^mnois 
EHcllM • Mlt'fbTK^tCct: o ti/c T i 

z.o&ot<z7)\st\ u^jSTKiHb^-h UT&. 

$lx.W^KIt'fbU 510 A, K U OA, TkSHb^J 'J OA, TKI^bJUt^ 

OAs 7Kltlbt:>0 AiFfr^f £>tu TKIt'fb'Jf ^AN TKIt^b^-

MJOA, TkiHb^ U OA;W£ U<. TKSMb'J^OA, TK 

It'fb^" K 'J ^AAU LJ L^o £ tl>b(Dm£ UINT)V t> ]J #S7Xlt^b^tt 

, ffeCDTMU* 'J^STKiHbtHCjzt^T. i& 

#jS<DX>y^>yu-SA^LN (^UNT i/C u^^jiJthb^^LTtN^ 

^7)Vti 'J^STKI^b^T^^o &fc\ U^HTKI^b^tis 

1 •J^MTlC^btl^^'effllNTt <fclNi^% 2m\ii±(DT)ltl 

'J^STKltM^ll^^bi+TffllNXt j;iNo otie>07>)U^ 'J#JS 

TKI^b^tis 
[0038] (D) '>&< £& 1 -3>® t: KP^i>>'Ug<h/>^< <h £ 3o©iM>yJl/ 

/>^< <hfc 1-3)®b KP^s>;i/Sh;>^< <ht 3o 

LTffliNi^n^0 Z.(D^^> 

&'>&< £$> 1 -9 0 b KPdf^>Jl/S(!:/J>^< t £ 3 "3(Z);fr jUTKdr^JUS^:^ 

UT^ £*ii>o &fc\ otie>©^a 

I£&. 1 ffilI©^iSt£«lTmN-tfc<UNU 2ffi£LtCD*f&M£3S^ 

^>1±TffllNXt J:lN0 ^/c, M(Z)fe(Z)^:ffllNti^j:^\ 

o 

[0039] 7K;^Tfe£©TvK£#frt©T&£0 7K.hu 

Ttt, ¥«te*?©M^7°P-trX(Cfc^NTN 

^Nt0"e^tlt^(C^IJPS^tl^^No 7K©ftWJ^UT^x ^MSTRS J$ 

-ity?k^(Dmwk, ^>tu s$fi7j<tf$?s IA\, 
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Mt7_1<tt, 	*ti-tttgL/A,E-A- f, #44„±011 3Sii=i -tvc_S-3k,\ -c, 

#44aWLEVI,E)Yza Lt: < k,\ Lk,\ -) A vc_ s-31,\ --ct1T 	Lik,\7_1< -ez. 

[0040] *RH)joi‘y 	>"Alit•c_tt, W-UC3 --eZ (A) , 	(B) . 	(c) 8 ct 

f ( D ) otgb\tL, /2,Rtur,‘ U -c, 	-04•thoiC3L 1,-c, 	(E) 	P H gAgAli 

. 	( F ) IT-5tItAlits EIPA- ti.--Co--Ct ct k,N„ 

[0041] (E) P H gAgAlitt. *RBA 0 1 V 	> s'AIJ 0 P H 	Pff13 00,1nrcIKAV • 

NEti-ez L k,\ -)E, -sEb\ 6, 	_at)iii-L'sti.-ck,\ -ct,tk,\„ 	•J_.0),t -7s 

E) 	p H gAgAii L1_,--Ctt, 4N A.. atank, Mgt, Mgt, 	I) Ak, * r, nk, 	7 '2 

nk, P—Ak-0,,,,MMketi 6 tt.z. ts8, 	•J_. 41,6 a) p HgJAVAdtt, 	1 WAG) 

p HumAlisa-NERk,\ --ct z',\ L, 2 ai,),_Lo p HuMpAlidayE;bt--c 

110-ct (to. 	it, 	•J_. 4160 p H glAgAdtt, 	fl&G)t)o)CEIlk,Nti.actk,N0 

[0042] (F) r-5t,ItAlitt, *RIEI)J0i '2 	>h lio#44*a&-s /N024-1.it 

,*,-ezLk,\ -)E, -sEb\.6, 	iLtat)iii-Lsti.-ck,\ -ct,tk,\„ 	•J_.oct -)i-s 

( E ) IT-5t'ItAii Lli -C tt, INA_at 9 7J-  >ttr-5tItAli. 	7 =7J-  >itlIT- 

5titAIJ, 	J =7J-  >,t1T-5titAIJ, AttlIT-5titAM-etf6ti.z. )3 	7J-  > 

ttlIT-5titAdo!4•1*INL Li -CU, INA_a 	i 	5-77  ')J1.7 > 	_rJ1,,fJC1 

4 Imo, 	:5-77,))1/ 77 >=',/01=14 K, 	1- ,)5-7 ,))1.7>=,,L, 

1=1-(1,_,Dffila—ffi3ao7)1.)1.7Z>it;NA_a*I)it 

I) 7Z >J-oktlt mi11) 7 Z >j-iYti 6 tt.z. 7 =A-  >itIT-5titAIJ 

0A4*INL Li-CU, INA..6 7)1.)143)1/tAkt I- i) ,,Aira, 	77)1.)1,t)i, 

tAkt I) ,,Atit, 7)1.)1/t)i.t>K67>=,,Ail, 77)1.)1.>-ff> 

t)i.t>nkt I- ') r, Ail, 	7)1.)1.>-ff>t)i.t>nkt I) r, Ail, 	7)1/ 

)1.>-ff>t)i.t>K67>=,,Atit, t ,)7J- 77 /1/1>7)1.)1/I- 

5-)1/t/l/tAkt I- I) ',AZ, t') A- 	77 /1/ 	1>77)1.)1/I-5-)143)1. 

*Akt ') r, Ail, t') A- 	7/1/ 	1>77)1.)1/i-5-)143)1A1>K6 77 > 

=,,/.\±1, 	N-77:>)1.1)-)1/:>>0kt I- I) ,,Atta, 	N-7:>)0)-)1, 	:> >K6 

)3 ,) ,,Ata, 	N-7:>)1/it):»K67>=,,Ail, 	,')l.'J)V 

Ott I- ') r, Ail, 	N-77 )1.")1/Z>nkt I) r, Ail, 	N-77)1.")1.z> 

WO 2015/002272 12 PCT/JP2014/067812 

iz mmm £ & £ uc < ^ ^ & iz & ivx u t L IVK •X $> z 0 

[0040] (A) , (B) , (C) £<fc 

(D) ©SAHC, (E) pHIiS^y 

. (F) 

[0041] (E) p Hfis£y&, H^pftmrnmizmM • 
WftX$2>£^?%L£iti;¥frb. i&tflflD^ftTlNTfc<fcl\, £©<£•?& ( 
E) P Hiisg£y,h L-ai. mm, u >st *ost yv 
it dne>©pHii^j^ HSII© 
P 2ffi£Lt©p 

t/c, ztib<D P <fciN0 

[0042] (F) siisttiit 
&&^X$Z£^?Wlj&&¥frt>s ^:tM£ftT^Tt<U\ £©<£•?& 

(E) »i|tlt(t ̂ yili^f^>tt^®;g®y, 7-^«® 

L"Ois y ^T7'J^7>f-^A^P7 

-f K\ K\ 

1 M-W,3m(Dy)i^)iy^yik ; ^liii'l'jxfbv# 

'J7$>f© u 7 $ > m if e> ft £ o 7-t > stt^y 
h U OAJ^ 

Aj^, ZJU^rJU^O-tr > 

tlJltfy It:/" h U 0 AilL u 0 AilL 

AJ^ #>; t^yyji^isyyji^jm-

^JltiJltfy Itf- h U ^Ak <J\ ^^^7^+ U >7JI/+^l/X-

$t) 'J ^Ak <J\ ^^^7^+ U >7JI/+^I/X-

"E-^Aiks N-yyji+tJi^yy^i- K u oAJ^ 

^'JOAJ^ Aj^, N-Z^JU^U^ $ > 

It^h'JOAJ^ N~7is)isf)l$ ~=ym.t) 'J V^iks $y 
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Otz67> =',/,,ta403±it:_t)l/A1*)1/ITZ7=7J- >'ItV-5t'l't 

AIJ ; INA_ tS7)1.)1.)1.*  Akt I-  V r)Atit, 	77)1.)1.)1.*>Okt V r, A 

Z. TA/ .JI/J1.*>K6 77 > 	= r,Airn. iNAJS K52 /1/r -V)1/7 

OM-0 77 /1/*/1. 	> f > 	)1/*>nt IN X a K5=s )1.>-V>)1/*A$Aj- 

I- I) r, iN.- 0 7)1. 	-)1./ 	-V J/1/*JOkJ-  I- ') r,Ail, 	fIJX a K5-2 )l.,  

>-V> 	)1,t >nkt V r,IN407)1.)1/>-V>)1.*>fikt V r,L,11, IN 

xttK52:>)1.>-ff>)1/A3 >Ok7>=,,L,40)77 )1, -)1,>-V)I,A3 

>0k7>•• =r,L.il, 7 )1/.Jl. -7g I.,  >J1/A3>nkt I'') r, LA. 77 /1/ 

)14-  7 g 1, > ZJl.t >031t I) r .LNika, 7)1. -)14-  7 	>)1.*>R7> 

=r,Atal, t') A-  *i 7/1. 	I, >7)1.)1/I-5-)1.)1/A-:>OkJ--  I-  V r) later 

, t') 7J*'> 7)1.* li >7)1.)1/i-5--)1.)1/A3>nkt V r,Att, t') A- 

/77 )1. 	L' '77 /1/*/1/I-5-)1.)1.*>&67> 	=r7 Ail, 	N-)< 	-)1.--N-77  

,/)1.,9' r, V >t I- ') r,1).11, 	N-)< 	)1.-  N -7 iJl.gr, V >t V 	/NZ, 	N- 

)( 	)1.-N-77 /1/r, I) >7 	=r,-LNira. 	fliA.tS 7J)1/)1/*/0 

Ott I- ') r)-A-0::;77)1/*)1/.)1/* 	/00tzt IN')  r, LA
, 
 INA,  (, -)71- 

)1/ 	)1/* 	/00kt V r,INJ-077 )1/)1/)1/A3 	JOR)] I) r)Aira, fiJA. 

tX 7J--)1/)1/* /00$A7>=r iN. -(D7)1/)1/)1/*/\&67 

--lr, -Aira-0)3±1:1=1 )1/*>Oka -4- Z 7=A-  >iltr5tiltAli ; IN 

7.6 	--, r) I) )1/ Mgt t 	I) r) 1,..-a)7 7 )1.*)1/0Att I-') r) LA, 	151.17L6 	5 r) I) 

)1/0,0k )3 I) r, /N-OD77 /1.)1/0,gtt V r, L. fra, flatts 	r, I) )1/Mgk 7 	= 

rINJ-G)77 )1/)1/Ank77 > 	=r,INtal403±1:1:1 VCAnki-5-)1/a -4- Z 

7=A-  >ItYtitAli ; flaa7)1.)1.**>Okt I- ') r, AZ, 77)1.)1. 

**.:JK6 t V r,Ata, 7)1/ ,*)1/**>0117>=r,A1-1, 7)1. -)1.> 

-.ff>*t >Okt I-  V ',Ail, 7)1.*)1.>-.V>A3A3 >Okt V r i-411, 7 

)l.*)1.>-.V *:.,**•‘.4*.7 > 	= r, LA, t V 7J- ../7)l.*1..>7)l.*)l. 

1— "7--)1/**>Eitt I- ') r,INta, 	t') A- 	"77)1/.' I/ >7)1/-)1/I-5-)1, 

;.1*>031t V r, INA, t I) A- 	::/ 77 /1/* I, >77 /1.-)1,i.-5-)1,**.:i031 

7> 	= 	Aira'403±1VC-**Aka -4- Z 7=7r >ilt;EtiltA1-1/4 

WO 2015/002272 13 PCT/JP2014/067812 

£y; K >j o^iks 7)i^)ixji^yit;b u OA 
ik, 7)i*)ix)ifcyW.7y:E-r5Aik. #yx.w; KT^>Ji/^>-tfyxju^y 
m.W=(D7)U*)\s'<yizyx)[/7isym fly*.# ^^yji/^yiiyx)V^ym.i-

K u o A^tDyji/^Ji/^yHy xjufcy^ki- K u fly*.# K-X^JWI^ 
yizyx)U7tsymJ3 >j o A^rozju^u^v-tfvTJU^vit^ >j OAiks in 
x. i£ P^is^^yizyxji/fc y&7 y "E—o A^FCD 7)i*)i^< ya yzjufc 
>It7>;E-0A^ 7)V*)\s1--J $ isyX)\sfoyM.1- h 'J 0 AJ&, 7)1* 
)isj-7$ uyxjisfcymti u OAJ^ 7)i*)il-7$ [yyxji^y^y^ 
~OAi^s ft\) t*i/7 )l*\sy7 )l*)l^-^)lX)\sfrylt-f K U OAJ^ 

, TT^J 7 Jl*[yy 7)1^)1^-^ JlX)l7isyB.tl U OAJM, /l-xU^dr 
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k,N0 	J_J_. -ek,\ -3 T i Aa,Ltt, 	T i 	Z3L -4-Za,---e(,J, 	INA_ag 

>"5-> 	(W) , 	=‘y/7)1/ (N I ) , 	77 /1/Z=r,L. 	(A I ) 	J-iJN.6in6 	t1. 

Z 1 fM1-),_E0 	i LiJ\6i-sza,e1,1641,20 	•J_.oct -)f;a,0%4 

f*INL li-ctt, INA_6 	. > —.>75>a, (T I Wa,) , 9'>— 

=‘y17-)1,-E;, 	(T i N ia,) , 	.>-77 /1/Z=r,L,a, 	(T i A Ia, 

) 	-751,1'64-t.Z0 	*R13)Joi‘y 	>"AIJ.T-3,tvei‘y 	>511,J--, 	,IN'T 

i vz.-..6J-..>—>75->a, 	(T i vva,) 6ztcHCznI1,\641,z0 

[0076] *RIElac_bNIJNZT I AIN'tt, *RIElac_b\b\z#44/WL8k,\ --c, /I) 

77 )<)1/, g'ZlE-WC-4-Z,IX--eZ0 

[0077] *RIEI)jt:..b\75\Z#44IWt, 	T i A,X0)_Eiglz,IN$15]Vz.-..ttiTTL 

-4-Zto)--eZiY, 	1,A,INIEV-c.tti;Eatt, g'ZN,, gE*Utc.tti> 

[0078] *RBA vc_b\b\ Z11-5] 	Az ttiNa,e, iNgEntc.ttiNagEgrezts 

WO 2015/002272 22 PCT/JP2014/067812 

oTtxfclNo :>U=l> (Si) Ox/\©$/'J=l> (Si) 

fljx. 7fJb7 rxyjzI X 'J =1 >s "J =1 >s *° "J v "J 

=l XDl^f 9 ftOx/xO&fr-ets 
(S i) 0x/\% i>U=l>^-

A'-f K (S i C) Ox/v :> U =1 >^#tjN®SB^Ox/\ 

x/\) ^(D-y <J =l 

[0074] ±&Lfc5j:/\<D±$Mzmmm&GLT^ 
rtcfciNo ^§£«isl©JM*fly<h LT&. (s i o2) n 
. tJU K^xfjUS i (OC2H5) 4 01 [TEOSIl] #©*>'J=I 

=i> (s i 3N4) , mimityij-1> (s i NC 
) ^yi(iiii$ (Low-k) 01 [s i OCR s i 
cif] 

[0075] *f£B%lzfrfrZ¥&fa&m*. '>&< T i 
t>\ ^§£T \ ±5iL/ci;9 (c#ST i i£3il;6v,Q&£ 
tctl/NUs #S T i £ ftlil (Z) TIZ HI £ 'Q •?> 'n'slz (T i ^*n*3lz) "C ~C t <£ 

IN0 cici-eiN-pT i T i 

>^7f> (W) % (N i) , (A I ) 

•2) 1 £ T i <h AN£>&£n,3lzA^N'f 'btl'So tl ©<£ 9 &n" sIzCDft 

Mytut(t (T iwM) , i-$y-
— V *7JViiilk (T i N i -•#) % f ̂ >-7iR-^Ap# (T i A I *•# 

) ^l®x y f > x -> f y #IT 

i ULtc&Tty-tyVT.'r (T iW^#) £>tl£0 

[0076] *f£B%iZfrfrZT \$k&m&s *f£BMZfrfrZ¥&W&mz&\,^Ts A'J 
7P<^k ^*Jl^£lij5£'t£#ST-£>£o 

[0077] *fg0,mcfrfr£¥3l{*S«. T i 
^TZbfD-e&Ztf* ^*Jis IBB3.tcte/<y 

[0078] 
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a7".:>,,/, (Mg) , 	7>f>  (Mn). 	=‘y/7)1. (Ni) 	-75\65.n6 

t 	1 alV,_Ealffi' L$15] L b\6i-sZiNagEgVYtf6ti.Z. 	•J_.oct -)ts$15] 

i-S`gE*A0)!4,f*INL I, -c U, IN A_ at] — 7 " ,:>r, L. i-SgE*A (c umga 

gE*) , V] — 7 > )1> i-SgE*A (c u m n i-S`gE*) , V] —= v /7-)1/a, 

EU (C u N I i-SgE*A) 	J-/J, l,164-t.Z. 

[0079] *RHArc_b\b\Z T i AIN'eg'ZlE--eZtaa, *R13)Jvc_b\b\Z#44/ 

t, 	T i AIN'1,),M-0),IX/J\ 6 tsZio) 77.)1/1,-ck,\ -ct (to. 

A/0) 77.11/0A4*INL 1,-T6 , INA..a> .)1. (T a) , 2'fb>/l. 

(T a) 	J-75(164-t.Z. 

[0080] *RBA (,:_b\IJNZ#44a&tt,  VA (P b) 7 ') — tt A,A-ssi > 7 ° 	1,--C k,\ 

--ct,tk,N0 	•j_. -c:---ek,\-3V, 	(P b) 	7 1) — ttiliks./>7°-4-ZALL-C- 

u, INA..ati] (Cu). ZZ (s n ) , 	7/1/Z=r,L, (A I) , =‘y17)1, ( 

N i ) , AM ( Z n ) , IR (A g) , 	(A u) , 	4 >:'),,L, ( I n) , 	7 

>> (S b) , 	Es 7 	(B i ) 	J-/J\.6in6 t1,Z,IX/J\6i-sZt0De 

ti 6 41, Z . VI (P b) 7 ') —ttAitc,s_i>ie,m'av-c.ttiNa,b\.6i-szi 

>1-eztaaoi>7° wz-4-z,ALt,--c6t, tHiJ\6tszi>7°, 	z 

k,Nttx (S n) 75\ 6inatt,Z 1 	l,),_E0), a LiTilL 75\ 6i-sztina, / 	7° 

jyti 6 41, z 0 	-,.: a) ct -3 tsiga, / >1(/)!Af*IN L I, --C tt, IN A_ tail — 	X 

-E;,/ .:.,7°  (c u s n-E;,/":.,i) 	-751,1641.Z. 

[0081] *RBA vc_b\b\ Z#44/WY, 	,IN't;E 	/tit ma 	/J\ 6 tsz i> 1 -4-' 

ztmarcit, gEOU, 	,IN't;Ei-citi;Eal-),M-0),IN'iJ\ 6i-sZgEgre -D -c 

t (to. 	,!,AgEOWC-4-ZIN'L 1,--c6 , INA_6 	77 /1/Z=r,L. (A I ) , 

(A u) 	J-/Y1,164-t.Z. 	•J_.oct -)tsgEgMAi*INL 1,-ctt, INA_6 	77 )1. 

Z=r,L. (A I ) EU, 	(A u) gEgM-et1641.Z. 

[0082] *RBA vc_b\b\ Z#44/WY, VI (P b) 7 ') — i °-4-' WM 

arcit, 	1,A#4,f*/&tt, _E3t.litclffilEOL 	,!,Ai>7°Lo)4Zit -14 

6ZA-..6t,7_, 	J_41.60rENL, 	=‘y/7-)1. (Ni). 	/:'),,L, 	(Pd) , 	ti] ( 

WO 2015/002272 23 PCT/JP2014/067812 

(Mg) , (Mn) , —'y^rJU (N i) 

nz> 1 z.<D&otz.&i 
I^#IB$§© jM*fly t L T (is m A. &m - v x* *> o A^#IB$§ (c u M g 

#IB$§) . (CuMn^tiei) , m-~^X)v^± 
i3ii (c u N i ^#i3ii) mtfmibti*0 

[0079] \ *&*%£&&&¥&&& 

§£/<U J7* $J\s(DMfaMt LTlts M?Ll£$y$)l> (Ta), Mk$y$)l> 

(Ta) mtf&tfbtlZo 
[0080] *f£nmzfrfrZ¥&W&m*s $& (Pb) 7 U-&A,/c/<>7°£^LT^ 

TtctUo oo"e^9fpx (Pb) 7 ,J-&A,tc;<y70%m!$T&£mtLT 

(Cu) , 7.X (Sn) , (A I ) , -vXil ( 

N i ) , ffi$B (Z n) , $S (A g) , # (A u) , -f >^OA (In), 7 

y^-^y (Sb) , ifx^x (B i) t©3b^ 

tf btl£0 fpx (Pb) 7 

>7°-e^^if^i(Z)/<>70;&tij^'r^#S«h LT(i, fo%> 
IHZXX (Sn) 
±<mibtiz>» z(D£7tem£>&<y7°(DmfomtLT&. m?L&j®-xx 
-n#/<>7° (C u S n *•#/<>7°) ^FA^Nf <Qtl&o 

[0081] &Mffi£fcliffi'£&frt>tj:&/<yX^Mt 

•2> iH *•"(<-SBllHis ^ tc(i*o %>~o X 

Ul^o ^§£lB$§£fij5£-t£#IS<h UTtt. (A I ) , 

l(Au) mifmihtl£c 0 0^9^13^©^:^^ LT(i, fly^ZJU 

(A I ) 131.1 l(Au) IB$§^We>tl£0 

[0082] (Pb) 7 U-^/c/<>7°£^-t£Ji 

±&Ltc£mm&t^w<yxt(Dmmi&%:jm 
tb&tctbiZs Z. tlb(DW\\,Z^ —ytrJU (N i ) % i^=pV^lx (P d) % £|s] ( 
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C u) 	- ,g),IN'iJ\.6i-sZ4i* 	4Z31113111, --Co-ct (too  

[0083] _LA o/o) 7 )< 	.)1/, 	 (Pb)g'ZlE, 	,IN'gEO, VI   	7') —ttilikssi>1 

, 44 • 4Z531PL)±MC-4-ZIL li-Ctt, AA •J_.03,1--e"ff*Dtt,Z51--e 

4-t.a . VcAlatqlf, Af4q/grcit, INA_a*RHArc_b\b\z#44a$N4 

hG  -4-- zr,i/\_Etz.,-, 	1,:-)1,ts.E--egil.ffmni tzi-.1, 	$,A ,, 	ib,=4,%$H,4 

T11E111, --C, 	,!,A/0) 7 )< gel., 	g'ZlE, 	,IN'gEO, 	VI 	(Pb) 	7') —6th, 

tz.-ss_i> 1, 44 • 4Z531i`LTM-4-11.act oc, 

A'Sf1.1 

[0084] 1;CF, 'Art4NS-3,tve1=LVIN6LI-ik,\ ---C*RHA 	!A•f7gligt:._,N,H1J -4-  WY, *R 

HA tt j_. ti.6 GAN t: ct -D --CiFT 6 FRZ -L's ti.Z t 0 --etti-soc, 48, 1-).-F0ANI=1=i6: 

S-3(12%6t, *Elitsk,\FR9 MAIM  (w/w) % --eZ. 

[0085] 'AVM 1 	*RBA 0 i V 	> s'AIJ OM-II — 1 

Mt* VC_ , -s 1 t•c_77 -4-*E%L ts Z ct -) tL, AgkibzKA (nattTM 

444±21) , 	il> I- ,) 7Z >,'>. () 	1>**>K6) 7 t I- ') 

r, LI, to. ( 3 2 %71Q4 A ) 	(-'y' ±) , 7.1<gtib )3 ') 

r, L. (RYntiM 	4- t2'1) Sict ti,  f7 i >K6  (i.1\*MTL-A4- ttl) F Ai 

A.., 'A-#2#"1,, *RBA0 izy9 > 	IJ 	MA: . ,f4' 6 ti.tz_-. i ‘y 	> 	IJ 0 p 

H6t9. 	0 -e-Dtz_-.. 	,!,Ai‘y>''AlJi‘y>"AIJ1 LLA-.0 

[0086] tLVIN 1 	tMERi V 	> s'AIJ OnAll  — 1 

Mt* VC_ , -s 1 t•c_77 -4-*E%L ts Z ct -) tL, AgkibzKA (nattTM 

4--tt.,D , 	1 -L K 1=1 	-:>i 	>- 1 , 	1-h 	(**>K6) 	(6 0 %7_IQ4 

A) 	(00ttiM 	4- t2'1) , 7_1<gt4bt ') r, L. 400ttiMT,L-A4--t 

to s-3,t ve 	i >K6  (i.J\ta 	444±2'1) 	)iliA_, 4.76_1214- 1_,, tMlli v 

> 	''AIJ 	"f '4 A:. ,f4' 6 ti. k. i ‘y 	> h I.J 0 p H it 9. 	OT 	'D Pr-. 	A 1  V 

> 	A li 	1 V> 	A li 2 L l_i it 0 

[0087] tLVIN 2 	tLVJEll i V 	> s'AIJOAKAII—  2 

Mt A< VC_ , -s 1 VC_ ,—T -4-  M M % L ts Z ct -) tL, AgkibzKA (nattTM 

4- 4±2'1) , i 3 li >77  Z >El#Fgt ( 1:1Y6RtIM 	4- 4i211) , 7_1<gtib 

WO 2015/002272 24 PCT/JP2014/067812 

C u) 

[0083] ^*J1. fpx (Pb) 7 'J-&A,/cA">7° 

ttmmLTs ®WMs #SIB$7I $B (Pb) 7U-&A, 
/c/<>7\ mW • 

mmm 
[0084] J^"F, 

£iT©fly^c 
£«•£%&, (w/w) %-e&&0 

[0085] ^»yi 1 

JSMTMC, ^wc^-rfifi% £&£<£•?£, fflHb7KH 

^ttM) . i^xf U>h'J7$>^V^ (* f U >*X*>I£) 7 "f h U 

0AJ£ (3 2%TK;^) . TKI^b^U 

OA (ffl^M^xHtt^ttM) £<£t^x>It (/jN^Mtt^ttM) £JP 

x.% S&tigftU *fgB£©xyf v<?£iJ£?#fco ff»tifcx«;f>^J©p 

H&9. 0-efeofeo ^xs;f>^J?:X«>f>^J1 i:Lfco 

[0086] Jzblxfly 1 iblxffl x y f > ̂ y©IiM- 1 

JSMTMC, ^wc^-rfifi% £&£<£•?£, fflHb7KH 
^ttM) . 1-th'pm^v-i, 1-lfx (***>!£) (6 0%TK;§ 

>ft) (ffl^M^xHtt^ttM) s TKIt^b^UOA 

M) £<£t^x>It (/jN^Mtt^ttM) £flP*.* tblxfflxy 

fvy^y^tf/co tf^ti/cx^fv^y©pH&9. oxh-otco ^§^x>> 

51>y^y;&x>>51>^y2 ^ L/CO 

[0087] ibixfly 2 ibixfflx >> ^yvmcomm- 2 
JSMTMC, ii Wc^-tfim% £&£<*: 9 (C, fflHb7KH 

s xfu>y7$>0Si (ffl^M^xHtt^ttM) s TKI^b 
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[0088] 

[0089] 	 

[0090] 

±') r, L. (1ilattIM 	4-. 4±-11) 8 ct ti' 	'At (i.1\*E 

)ili A., igia#214 li, t $0111v v 	> 	"AIJ V4I A:. "ig 6 ti,t.-..iv 

p H tt 9 . 	0 -C-Dito 	giAIY>s'AIA.I‘Y>s'Al_l3L 

AVM 1 8 ct zjetLVIN 1 — 2 OI V 	> f7 li ON'tIM (h C3 

..s 	 1 	(,:..77 -4-0 

[-s 1] 

4-. 4±-1.11) 

> 	Joy 

Litz_-.„ 

VeR11 %) 

t') 7°Q E 	> 

CMX2 CM 0) 

(177 )('') V 

s'1=1=1. 	PfitODH 

li -C 1 0 0 µ, L 

Lit 0 

1 cYoMK671 

	

 	TAM' 1_, tz_-.„ 

9 0`,A 

1. 	±L 

> h litt, 	0 . 

ASIR 1 tbt11911 thrzOil 2 

iv:.,l'Ail 1 is..):il'Ail 2 I'Y://III  3 

RiO4L.7.K.(X2%) 24.5 24.5 24.5 

*L/-141 
(22%) 

DEPPO 
1.5 

HEDPO 
1.5 

EDTA 
1.5 

71<9ht[ir)/4 (2-IAL%) 3.0 3.0 3.0 

ii6li(E2%) 0.1 0.1 0.1 

A< (22%) 70.9 70.9 70.9 

DEPPO: .*:.;ii,...:A-9-7-z>":-..:,.9()(1.,,:iyhAik:,n) 

HEDPO: 1-tr1=1*'2M:'/-1,1-E.7,(7k.7.7[7:-/N) 
EDTA: =~(~i7~i®R 

-AM 1 —3 	i V ->f7AJ 1 '— 3 ow0R-uo 

AVM 1 8 ct tnLVIN 1 — 2 -0141 6 41. itA 1 v 	> 	I.J 

1107444: A tt„ 	4 0 °C VCAFIA. li tz_-. 	AI V 	> 	A li rj..-. , 	1 

'>& (177)( 	I) V 	ttii) L, 	2 c mx 2 c m0315A 

t-l.11) 	1 *3Z-f-D P]lit: 3 0 0 3ric.co Lit. i V 	> 

rm !a ( 3 0 , 	6 0 , 	1 8 0 , 	3 0 0 3) 6.AX-A-113*finl L 

AnkiL7.IKA3*JEll LL-C 1 0 0 µ, L 	-- 41, T 41M- > 7°1) > 

AsA3*filEll Lli-C1)- > 7°') > 	litz.-.Ai V 	> h li it. 

AT 1 0 01g*Aili, 	,IN'' >LIMIROD-A-M.7°X75t33*ft 

IT (ItT, : I CP-AES S PS-31 00 ; S I I t.TO 

Adif litc.-A-MOMAIJ\ 6, 	>&8,ttATTMODWfAltz.z 

'>.8,ttilffill-TiMv4117411L, 	'>.8,ttilHODI‘Y 	>''1— 

it . 	OD *ii A 	s2 VC- ,-T 1- . 

Vt., AnkiLZIKA3*JEll L li-C1) - > 1 ') > h LitAiv 

WO 2015/002272 25 PCT/JP2014/067812 

S&tlgftU 
p H (i 9 . OXfo-otcv ^xyf>^J^xvf>^J3i:Ufco 

[0088] 1 £ <fctf £b&0!l 1 ~ 2 ($#£<£ tffifi%) 

1 

[0089] [^1] 

^JISPl J±!5#iJ l mm 2 
x^>?'^j 1 2 X^>^g lj 3 

iiSUfcTKlfS (11%) 24.5 24.5 24.5 
+L/-hSJ DEPPO 

1.5 
HEDPO 

1.5 
EDTA 
1.5 

7KiHb^U^7A (IS%) 3.0 3.0 3.0 
^x>|| (11%) 0.1 0.1 0.1 

7k (SS%) 70.9 70.9 70.9 
DEPPO: vx^U^h'JTS^'O'JU^b^tiX^lt) 
HEDPO: l-tKO+vX^V-^l-eXfTfxXThVM) 
EDTA: xfl/>v75>H8tl£ 

[0090] 1-3 x >> f > y^y 1 ~ 3 ©;!)*§&!$ 

^ fitefly 1 £<fct/iblxfly 1 ~ 2 ^ ftfc&x >> 51 > y^y£# u 70• tf i> y 
M©#^CAtU 4 O'ClCMUfci^iyf 1 cmX2cm® 

519 iy^ ttM) 2 c m X 2 c m 0|i||S ( U 7 ̂  9 'J V 

£&1&r^ll0#lC3OO£f^i3tUfco m^©0# 

fli (3 0, 6 0, 18 0, 3 0 05}) CiltiM^LTI 00/^L 

. fflHb7KH^*/Tffl t LT 1 OO/iL^ tl^'tlV y 7° U > V L fco 

LT^>70|J 1 %5^It7j<;§ 

>ft-ei oofe^fKu 
gs (g®£ : I c P-A E S S P S-3 1 0 0 ; S I I *±M) Tliy^L/co 

mfc u/c#^m©i£Hfry ©#if 
h£®!±! L 

fco 2 (C^fo 

t/c, fflHb7KH^*/Tffl <h LTHt>70|J 0. 
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. 

[0091] 	 

[0092] 	 

[0093] 

5 N 0)e,03171Q4'rA T 1 0 m L t:-. )( 	7 V 1 i_, , 0. 	0 2 m o I / L OA 7> 

f >okt I) r, L. (Zct Z OtiCAJGA Z1 t: ct 9 sAnkibzIKAo-A- M*,±, Lk_ 

0 MA 	-s 	3 (-c_7740 

tss-3, J_. 41. 60-0aNtt, 	.>&s-3,tvet;i5A-i7 1 *f -DR.r< 3 0 0 

313A15C0 1„0..(11-c-OR-eze, *-AVINtt, -*-Moi sy 	> "Alio,ftERH 

VC 8 0-C, 	Mo#4,f*I& 	AO, Li -c5C04zItT-k i, Az 	52)1/4' 

--eVJ, AT< 	3 0 03,`17.1, *t.03zo#44*/&i sy 	> 	Liz, R-0 

i sy 	>"AIJ3,*A.ICEII i,tc.taaoi V 	> 	1/ - i` LAnkibzIKA0)3A74$ 

tL$;11_,P.-..t OT 	Z. 

[2]  

liViai 
(min.) 

'AVM 1 

=‘;.)*.i/1111 

AVM 2 

I'...1'..'illill 2 

ARA 3 

I'.',/.1/ 1.13 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nrinimin.) 

Ti E/R 
(nrinimin.) 

Cu E/R 
(nm/min.) 

30 158 1.8 120 1.3 165 0.4 

60 145 1.2 128 1.3 164 0.4 

180 149 1.0 141 1.2 180 0.5 

300 138 1.1 135 1.0 177 0.5 

7 KAI 148 1.3 131 1.2 172 0.5 

Ti/Cu 
giNigrath 

114 109 344 

[3]  

H-4111 
(min.) 

NUM 1 

i•.:/•:-, All 1 

WRIP12 

IvT:4112 

'AWN 3 

I':.)>/lill 3 

H202  -A- l 
(%) 

H202  3.-).1VAL'.' 
(%) 

H202"al 
(%) 

H202 3.3s1N* 

(%) 

H2O, al 

1%) 

H202 	.1W -4--' 

1%) 
0 24.5 0.0 24.5 0.0 24.5 0.0 

30 24.2 1.2 24.2 1.1 24.3 0.8 

60 24.0 1.8 23.6 3.8 23.3 4.9 

180 23.1 5.5 16.0 34.6 18.4 25.0 

300 20.8 14.8 8.4 65.6 13.3 45.5 

H202  j`fri*: (I%:./>Y0min.0DH202 tk(%) -4r-9frm op H202  tik(%) / iv- >9'Omin.OH202 4-k(%))xioo 

> 

48 

AltfN 1 - 

s'Aii 1) 	tt, 

I, -c iJN. 6 3 

3 ODMAIJN.  6 HA 6 iJN. ts ct -) tL, *RBA oi v 

T i /C u V741143,t,g_bLeFAOks.0" -etS < 

0 0 3Y*GYA.OkibzIKA03A74$efth o i sY 

>"AIJ (_sy 3  

, IV 	>•r34 

> JAJ ( 1  V 	> 

WO 2015/002272 26 PCT/JP2014/067812 

5 N lOmLC^/'^U 0. 02mo l/L (DM~? > 

kti U 0 AIC J^^bSTc^&ic <fc ><JfflHb7KII©#^m£Jl!±! L/c 

o ^(0% 

f1 tf^I13 0 0 

(C a IN •X s fflgtfk (DL T 

HtkX&Vs #S3 0 0^>^% >^LT, ID—0 

L/cif^^x^fvyu- S£®^fb7kffi©#fl¥^ 

£J:t$$L/ct(Z)-e&£o 

[0091] [^2] 

H51W 
(min.) 

SS^J 1 Hi?#] 2 
X^^'glJ 2 

H1£#J 3 
XfSlJ 3 H51W 

(min.) Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

30 158 1.8 120 1.3 165 0.4 

60 145 1.2 128 1.3 164 0.4 

180 149 1.0 141 1.2 180 0.5 

300 138 1.1 135 1.0 177 0.5 

¥i$HI 148 1.3 131 1.2 172 0.5 

Ti/Cu 
SffliSltlfc 

114 109 344 

[0092] [^3] 

BfFifl 
(min.) 

HHfil] 1 

x-y^>-?S IJ1 

USttfiJ 2 
x-y^>5^j2 

Si£$J 3 
x->^>yS Ij3 BfFifl 

(min.) H202^m 
(%! (%) 

H202^m 
(%) 

H2O2#S* 
m (%) m 

0 24.5 0.0 24.5 0.0 24.5 0.0 

30 24.2 1.2 24.2 1.1 24.3 0.8 

60 24.0 1.8 23.6 3.8 23.3 4.9 

180 23.1 5.5 16.0 34.6 18.4 25.0 

300 20.8 14.8 8.4 65.6 13.3 45.5 

H202ftMm: (x*y^>^Omin.©H2O2^S(%)-#0fFBl©H2O2^fi(%}/x*y^>^Omin.©H2O2^li:(%))xlOO 

[0093] mmn^(i>^ 

>y^yi) (is T i /C u<DfeM&g.R,tfmVt£ttXtZ<. 

£& LT ANe> 3 0 0 #&©®^b7Kffi©#a?«<ffe©x y f >y^y (x >> f > 
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*"s At MOZAAil] 
(12%) 

hi> 
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0.1 

Ir./in 

0.1 

,I. 2,3-,171/t/ 

F.E.,im ti::-/rA 
0.1 

BTA 

0.1 

71c (M2%) 70.6 70.6 70.6 70.6 70.6 
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[0102] 	 

[0103] 	 

[ 0 104] 

EMT 

t: 8 o-c, *tMo#4,f*I& 	AO, 1,-c5C0-4-  z 	ItT.-k-  1, Az E 5)1/-*- 

9, a r< 3 o 03`17, *t.M0#44/& 	i V 	> 	l_i -C , R-0) 

1 V 	> s'Ali 	4AftEll 1, tc. mac) i sy 	>''I.- I- L AnkibzIKA03A74$ 

tLt11,1z.-..t0-ez. 

[5] 

i11131 
(min.) 

'N1 l4 

iv 	.!./114 
MkiN 5 

ivT.:,/lols 
ANO.1 6 

•.:ITI.,  /1116 

MCA 7 

Is.:dT:111.17 

M.510.18 

I'....1."11.1 8 

Ti LIR 

(nm/rnin.) 

Cu E/R 

(nm/min.) 

Ti E/R 

(nm/min.) 

Cu LIR 

(nm/min.) 

Ti E/R 

(nm/min.) 

Cu E/R 

(nm/min.) 

Ti LIR 

(nm/min.) 

Cu E/R 

(nm/mir.) 

Ti E/R 

(nrr/min.) 

Cu E/R 

(nm/min.) 

60 61 0.0 65 0.7 62 0.6 66 0.7 63 0.0 

120 61 0.3 67 0.7 63 0.7 67 0.8 66 0.0 

180 64 0.6 71 0.8 65 0.8 70 0.9 67 0.1 

240 62 0.6 71 0.9 66 0.9 72 1.0 68 0.3 

300 64 0.7 77 1.0 70 1.0 74 1.0 76 0.9 

11iN 62 0.4 70 0.8 65 0.8 70 0.9 68 0.3 
Ti/Cu 

VRirrith 
155 88 81 78 227 

[6] 

WV 

0-ti 4 

M'Y:'-•• '7'.PI.14 

'%N.1515 

M':., 2.,9'P9 5 

'&g£13116 

TVT1,9"Pi 6 

gtff1.17 

7  VT:..,117 

*110118 

':)..,9"Pl 8 
(min.) H,o, A-I 

(%) 
1-1 20,/n`lig* 

(%) 

H202  *I 
1%) 

H2O/7ifig* 
(%) 

H202  AI 
(%1 

1-1 202 iiliV* 
(%) 

H202 AV 

I%) 

1-1202 iMV* 

CA) 

H202 A4 

Wu) 

1-1,02 5ila* 

1%) 
0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 

60 24.3 0.8 24.2 1.2 24.4 0.4 24.3 0.8 24.3 0.8 

120 24.0 2.0 23.8 2.9 23.9 2.4 23.7 3.3 24.1 1.6 

180 23.9 2.4 23.5 4.1 23.3 4.9 23.1 5.7 23.4 4.5 

240 23.6 3.7 22.7 7.3 21.9 10.6 22.2 9.4 21.8 11.0 

300 22.6 7.8 21.1 13.9 20.9 14.7 20.4 16.7 19.0 22.4 

H 202  3"17.*: { m.:/:...• ...Orni n.06202  -42(%)-t-uwoH202-A-2(%)/ =-..,......y0rnin.02H202  t-k %))x100 

	

A',RIN 4 - 8 0MA/J\ 6 HA 6 b\ tsct -) tL, *RBA 0 i sy 	Jf7I.J (i sy 

> 	4) tt, =V 	> 	M48 1, -c 75\ 6 3 0 0 3Y* oggkiLzKA 0) 3A74$ 

eft 0 1 V 	> 	'''AIJ (1  V 	> 	'''AIJ 5 - 8) Ltht`t li --C-  IR t a kiN  7 . 	8 % T 

9 , AnkibzIKA 03A74 /YR t ttp$U --,'s tt.-c kiN Z .j_. L e375\-Dp.-.. ( -*-,RIN 4 ) 

. AVIN 4 - 7 0 V] 0 i V 	J'71.-  I`0 MA 75\ 6, =`v 	> "AIJ . .r<1117.1 

AWICE11 1_, it tsar: tt, *R HA 0 i V 	> 	li t: ct Z 1  V 	> oiY, trmb\ 

6 0$15] 	(OkibiN) 	Vg',±,E 	3E1' t tfAIJ 1_, -c kiN  Z .j_. L iY3b\-Ditc, 	•J_. 41, 6 a) •J_. 

L IJN. 6, VOK6  ($15MftAID 0fsb\-et, *RBA vc_b\b\ ZVAnk ($15MftAIJ 

) ---ez, 	/-.ts< Lt 1 --DOL Ki=1:>/l/aLi-t-S.< L t 3 --D0t)1//t:> 

)1/a -4-ZVtOk ($15MftAID e, Mb\ 60$15] (OkibiN) Vgi±, 	t) 0 

WO 2015/002272 30 PCT/JP2014/067812 

(C £ IVx s fflgrikCD% MM L T ;1>*t Z> Jjfe %Mfc L tc ̂  T)\/% 

y s 0 >y =5-y V LT, ID-® 

xy^v^Sy^Jg^E L/cif^^x^^vyu- S£®^fb7kffi©#fl¥^ 

^J;b$xL/ct(Z)-eS)^o 

[0102] [^5] 

B#M 
(min.) 

§li£#l4 

3LyJ->9HIJ4 

HJgi0iJ5 

IJ5 

Sii£$j6 

x^>y*i6 

HSiffil 7 

X->^>?*IJ7 

Hit® 8 

x-7^>^"ffl8 B#M 
(min.) Ti E/R 

(nm/min.) 
Cu E/R 

(nm/nnin.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
60 61 0.0 65 0.7 62 0.6 66 0.7 63 0.0 

120 61 0.3 67 0.7 63 0.7 67 0.8 66 0.0 

180 64 0.6 71 0.8 65 0.8 70 0.9 67 0.1 

240 62 0.6 71 0.9 66 0.9 72 1.0 68 0.3 

300 64 0.7 77 1.0 70 1.0 74 1.0 76 0.9 

¥Srti 62 0.4 70 0.8 65 0.8 70 0.9 68 0.3 

Ti/Cu 
iSffiilJttt 

155 88 81 78 227 

[0103] [^6] 

ms 
(min.) 

Hit#] 4 
x-y^>-y«4 x-;rf>ifgl]5 

^BS«6 
-Z'>=ry7%\6 -Z"j=F^y'W 

36HMS 
ms 

(min.) HAti 
(%! 

H202#®3$S 
[%) 

H20213K 
(%! 

H202#jgi$5 
(%) 

H202^K 
(%] 

H202^fl¥ifi 

(%) 
H202^M 

1%) 
h202^M^ 

(%) 
H202#M 

(%) 
H202»S* 

(%) 
0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 

60 24.3 O.S 24.2 1.2 24.4 0.4 24.3 0.8 24.3 0.8 

120 24.0 2.0 23.8 2.9 23.9 2.4 23.7 3.3 24.1 1.6 

180 23.9 2.4 23.5 4.1 23.3 4.9 23,1 5.7 23.4 4.5 

240 23.6 3.7 22.7 7.3 21.9 10.6 22.2 9.4 21.8 11.0 

300 22.6 7.8 21.1 13.9 20.9 14.7 20.4 16.7 19.0 22.4 

H202»fi*: (X">?>y0nnin.©H2O2#g(S4)-#eiK©H2O2#g(%)/l^:JL>y0min.©H2O2^S(%))>!l00 

[0104] ^i^y4~8©|£||fr£>0^fr&i:9(C, ^0|©xyfV^0 (x>y^ 

> ̂ 0 4 ) ^ LTA^3 0 0 #&0®^fb7j<^©#fl¥^ 

tfffeCDxy^v^SiJ (xy^y^J5~8) ^J;b$xLTftt€^7. 8%"C 
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(»:££y) ©fcfr-et. (®:t£y 
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r, J 	( 3 2 
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V-4: 75t0 

[0108] tAlgu 7 — 9 0)i V 	> 	IJODAM (h C3S-3,t zfRE%) 	'-*-14-01J 1 0I 

WO 2015/002272 31 PCT/JP2014/067812 

frj-es, m mitm) 
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7KiH©^®^»J o tc o 

[0105] j±&0!i 7 x >> ?yvnomwk-7 
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OAJ^ (3 2%7jc^>ft) Kx TKSHb^j'J 
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>S-3Velffili5M7411744L, 	>Sict.0140)Iv 	>''1— 1 .*i±,1_, 

-. it. 	0)*IiA .-s 	 1 	1 r:-.77 -4-. 

Vt., Mkt A< A3*filEll L 1,--C 1)->l ,) > h LitAI V 	> s'Alitt, 	0. 

5 N 0)M0317_1Q4AT 1 OmL VC. )( 	7 V 1 L, 0. 02mo I/LOYA7> 

f Akt I) r, L. t: ct Z Oki CAJGA Z1 t: ct 9 AnkiLZIKAGYA- 	.*i±, L it 

-.0*IiA-s 	 1 2 t.:77 -4-0 

48, j- 4160-AMU, 	>&SictVetTON-/7 1 *f-DAI .r< 3 0 0 

31345.1.M ligt.Itz--- -AUTZ e, *AVINtt, AMOi v 	> "AIJOICE1111 

VLS-30 -C, *tMO#4i*I&4,0,1_,--05C0-4-ZIS-k-  liit.52)1/A' 

TVJ, a1<3 0 (1 /4)3rim, *t.03zo#44*I&is.y>"i_i-c, P-0)   

1 v 	> 	Ad 	40.1tEll li tz.-..taaoi V 	> s'l — 	L AnkiLZIK A 03A74$ 

..LL$;1 li tc. t 0Ye 	Z. 

[11] 

El-4m 

(min')  

'i1 10 
mv›l'Aiii2 

'AVM ii 
m•:) .:illiii.3 

'AVM 12 

is.:) .›,7A114 

ARM 13 

is:)::411J 15 

Ti E/R 

(nm/min.) 

Cu E/R 

(nmknin.) 

Ti E/R 

(nm/min.) 

Cu E/R 

(nm/min.) 

Ti E/R 

(nm/min.) 

Cu E/R 

(nm/rnin.) 

Ti E/R 

(nm/min.) 

Cu E/R 

(nm/min.) 

30 145 0.0 168 0.0 165 0.0 154 0.0 

60 151 0.0 168 0.2 168 0.3 159 0.3 

180 159 0.3 177 0.4 183 0.5 176 0.6 

300 173 0.3 178 0.4 189 0.6 176 0.7 

+±tfri 157 0.1 173 0.3 176 0.4 166 0.4 

Ti/Cu 

IfRitath 
1209 686 502 442 

[0119] 

WO 2015/002272 36 PCT/JP2014/067812 

mm. : I C P-A E S S P S-3 100;si I ttM) VMfcLfco 

tco ^(D%1 1 

t/c, LT^>70|J 0. 

5 N ©flfe$7j<^>$"C lOmLC^/'^U 0. 02mo l/L (DMV > 

#>I£;b U £ AlC cfcS^bSTC^&lC <fc ><JfflHb7.KII©#^m£Jl!±! L/c 

o -^CDln^^ril 1 2 

&fc\ dfte>©^g|0!Ki. f 1 tf^I13 0 0 

«,WJ(is m%(D±y^y® {£ 

(C£MM LT;1>*1"£L/c^ 

H"C&^s #S3 0 0^>^% >^LT, IH—0 

S£®^fb7j<ffi©#fl¥^ 

^J;b$xL/ct(Z)-eS)^o 

[0118] [^11] 

mm 
(min.) 

new io 
12 

new ii 
13 

sew 12 
JLyTlsfm 14 

HK0113 
JLyl-lsfM 15 mm 

(min.) Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

Ti E/R 
(nm/min.) 

Cu E/R 
(nm/min.) 

30 145 0.0 168 0.0 165 0.0 154 0.0 

60 151 0.0 168 0.2 168 0.3 159 0.3 

180 159 0.3 177 0.4 183 0.5 176 0.6 

300 173 0.3 178 0.4 189 0.6 176 0.7 

157 0.1 173 0.3 176 0.4 166 0.4 

Ti/Cu 
5#»iSStt 

1209 686 502 442 

[0119] 
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1 	1'9110 '- 1111 11 12 PD 113 

1341111 I'1'.:..".1112 I'.:)...//1113 I1-.011114 I'y..../1115 

(min.)  H202 -A-E H202 ',VAM H2O,*R (-1202 5A11* F1202  t2 F1202 711,7* 1-1 202  ti H2021.71174* 

(%) (%) (%) (%) (%) (%) (%) (%) 
0 24.5 0.0 245 0.0 24.5 0.0 24.5 0.0 

30 24A 0.4 24.5 0.0 24.5 0.0 24.4 0.4 

60 24.2 1.2 24.4 0.4 24.4 0.4 24.4 0.4 

180 23.6 3.7 24.0 2.0 24.2 1.2 24.2 1.2 

300 21.7 11.4 22.0 10.2 22.1 9.8 22.3 9.0 

H202 5M'4*: (Iv::..,M71mi n.0 H202  ga(%)-  t.FIVAC)H202 -A-2(%) / I':/'...40m in.()) H202  t'i(%))x100 

[0120] 'AWN 1 0 - 1 3 GAiA75`. 6 EIA 6 75`.4 ct -.3 tZ.:, 	*RBA VC..75\15`.Z 	- 	Ad 

Oda 	is iY• kiN  tg E. V] (OkibiN) t: clz Z Ankib7JKAO3Aq 	tf115J --e 	Z .J_. 

L 7V375\. -D ito  A:, 	kit f ti.a) 1 V 	> 	AIJ CER kiN  tZ--- 1  V 	> 	s'--e t • -A 0  

T i /C u 0) 7411743.t.g..LL 	L. 75N-DAntlib7JKAG)3A740$1j-e, z zr_. Le 

x` 75` -D it°  

[0121] 	'ArtiN 7 *RHAIDi sy 	> 	IjogriiMI- 

	

 	7 

MR7i< VC., -s   	1 3 tz.-.75.4-MM% LtsZ ct -3 t.,:, AntiiibzKA (nyntm 

4-. 4±-1.'1) , i 	> I- ') 7Z >1'> .  ()< 	>**>K6) 7 t 

')',AZ (3 2 %7_IQ4A) 	( 4 	')1.7 V -‘•7 /'> 4-. 4±-1.'1) . 	7_1<nt'fb t 

1- ') r, L. (1:10ttiM 	4-. 4±-1.'1) S-3,ti>K6  (i.1\*E 	4-. 4±-1.'1) 

)J[1 A. , irk-  1214=' li , *R HA o) i v 	> 	Ad T4': "i'4' 6 tt, A-. i v 	/ 	Ad 

Op Htt9. 2"-C -Dit. 	FiAIY> s'AIA.Is.Y> s'AIJ1 6 L li it. 

[0122] 	'ArtiN 8 *RHAG)I V 	> "Aljax,r,m- 

	

 	8 

MR7i< VC., -s   	1 3 tz.-.75.4-MM% LtsZ ct -3 t.,:, AntiiibzKA (nyntm 

4-. ±2'1) 	, i 	> I- ') 7Z >1'> .  ()< 	>**>K6) 7 t 

I) ',AZ (3 2 %7_IQ4A) 	( 4 	')1.7 V -‘•7 /'> 4-. 4±-1.'1) . 	7_1<nt'fb t 

1- ') r, L. (1:1YntiM 	4-. 4±-1.'1) 8 ct t i >nk (i.1\*E 	4-. 4±-1.'1) 

)J[1 A. , irk-  It 1-1-' li , *R HA o) i v 	> 	I.J V4' A:. "i'4' 6 tt, A-. i v 	>h IJ 

Op H6t9. 0 -C -Dtz_-.0 	FiAIY> s'AIA.Is.Y>"AIJ 1 7 L Lit. 

[0123] 	'ArtiN 9 *RHAIDi sy 	> "AliG)17M- 9 

t* VC-, -s  	1 3 t:- /-i 1-  * A' % LtSZ ct ', t.,:, AnkibzIK„ (ny6ntm 

WO 2015/002272 37 PCT/JP2014/067812 

[H12] 

HI l$J 10 HI IflJll Hi I0IJ12 ne I$J13 
Era x^>?'£lj 12 X'^> <?'£!] 13 x^>ygU 14 x-^>ygljl5 
(min.) H202iri 

(%) 
H202 

(%) 
H202 'am 

(%) 
H2025]"fi?¥ 

!%) 
H;OitI 

1%) 
H202^ffl$ 

(%) 
H202'a'm 

(%) 
H2O 2yAM^ 

(%) 
0 24.5 0.0 24.5 0.0 24.5 0.0 24,5 0.0 

30 24.4 0.4 24.5 0.0 24.5 0.0 24.4 0.4 

60 24.2 1.2 24.4 0.4 24.4 0.4 24.4 0.4 

180 23.6 3.7 24.0 2.0 24.2 1.2 24.2 1.2 

300 21.7 11.4 22.0 10.2 22.1 9.8 22.3 9.0 

H202^Sfi?: {X^>^0min.<DH2O2#H(%)-&B#Pe1<Z)H2O2^ '={%) / x-y^>70min.<Z)H2O2 %))xl00 

[0120] mfctfiji o~i h^y 

m mm) iz£zmkikfrm<DftM*%QU-e%zz 
o £.tcs UCDJLy^y^M^i^tcJLy^y^X^, 

T \ /c uoxmm&kt^Ls frz>m&4tfrm(DftM%mi}-et*zzttf 
ftfr-otCo 

[0121] rnmim *f%w<DJLy?>v#\<Dmm-7 
mW^zs mi 3iz^T£w%£&Z£?lzs fflHb7KH (fflftMHili 

U>h'j7$>^v^ (*^isy&z&ym.) 7 -f h 

vo&ik (3 2%&®m s &mti-
h'J^A £<£t^x>It 
zbiiTLs ig:tig#u 
0pHtt9. 2Zfc-otc0 ^ivfV^iyfV^JI 6iLfco 

[0122] ^»y8 

JSMTMC, in 3ic^-rfifi%£&£<fc9ic:, ffl^bTKH (fflftMHili 
U>h'J7$>^V^ (* 51 [y y&Z&ym.) 7 -f h 

'J£A1& (3 2%TK;^) . TKiHb^ 
h'J^A £<£t^x>It 

0pHtt9. OZfo-otcv ^xyfV^i-yfV^JI 7iLfco 

[0123] ^»y9 ^^©xy^y^J©|i^-9 

JSMTMC, ^1 3(c^1-fiM%«h^^i;9(c, fflHb7KH (fflftMHili 
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[0124] 

[0125] 	 

[0126] 

, 

4-. 4±-ID , :')I 	> I- ') 7 ;i/'> 	()I>**>K6) 

1) r,Atri ( 3 2 %7_1Q4A) 	(4 g)1/7' 	-‘.7/'> 	4-. 4±-11) 

r,/,. (11YntIMTLA4- tt.11) 	I>K6  (i.1\*E 

Ai A_, 	irat214-  li, 	*RBA 0 i v 	> 	I.J 	''f'4A-... "i'4' 6 tt.tc. i 

p H tt 9 . 	0z 	-D A:. 	p Iv 	> s'AIA.  Iv 	> 	IJ 1 8 

'AVM 7 - 9 ODi V 	> 	IJOA1:1M (3S-3,t -OeM l'%) 

V 	> 	1J0*.IML1):tt-C-s 	1 3 t,7:77 -4-0 

[13] 

7 t 

 	, 	7_1<ntib ') 

4-4±-11) 

v 	> 	IJOD 

L 1, tz_-.0 

'-*-101J 1 OBI 

Alt imi Ali 	17 A1018 Alt 119 

I'y:i l'Aili iv 	111116 iv://Ill 17 I*.*):ilA1118 

AfiNE,71< 	(I 	%) 24.5 24.5 24.5 24.5 

DEPPO (X2%) 1.5 1.5 1.5 1.5 

7/031) 	1Z71(ffigiLlt 
(22%) 

KOH 
3.0 

NaOH 
3.0 

NaOH 
2.8 

LiOH 
1.7 

=>iA0 (Ii%) 0.1 0.1 0.1 0.1 

71( (X2%) 70.9 70.9 71.1 72.2 

pH 9.0 9.2 9.0 9.0 

DEPPO: '....%Mi.z:4-1)7E-----:,"<:,9(.)tL/I'idt..7.t:I) 
KOH: *N4Lti)r)L.. 
NaOH: *Mt J-1-11r)2. 
LiOH: 7.1<fitinriyA 

M1 4 - 1 6 	i V 	> s'Alj 1 6 - 1 8 oamata 

'ArtiN 7 - 9 T •f41 6 tt.tz_-.-i V 	> s'AIJ 	t I) 11=1 E 	>110Ygg.1,7_ Att. 

4 Ot6z.-Salitz_-.EAIv>1J6Z.-., 	1 cmx2cmG)>& (177 

') V 	t II ) L, 	2 c mX 2 c m0315A (177 )( 	') V 	t II ) 	1 

*3Z f -DP]lit,= 3 0 owmamt_itc. 1 V 	/771=1=1. Phif0H134t (3 0, 	6 

0, 	1 80, 	3 o c:13) 	t:..,m-g-a3*ftiERL t_i-c 1 00gL, 	Ankib7.IKA3 

* PI L li --C- 1 0 0 ',A, L 	-- ti, T tim- > 1 i) > 	i_, it 0 

'-g-E3*filEll L Li-C-1)- > i ' ) > 	litz_-_-1 V 	>f7 li tt, 	1 MilK671Q4 

AT 1 0 01g*Aili, 	,IN''>L,INIF10)-A-Ii.7°X75t33*ft 

IT (ItTI : I CP-AES 	S PS-3 1 00 ; S I 	I ttO -eget' 1_, tz_-.„ 

Adif litz_-.-A-MOMA75\ 6, 	>)XSictTfiT5A0)*Ii tz_-. 9 co,IN' 

WO 2015/002272 38 PCT/JP2014/067812 

(* ̂  \y y&Z&ym.) 7 -f h 

(3 2%7j<}^) s 

J-OA £<£t^x>It £ 
JPPU satis# L. feitifciyfv^j® 
P H (i 9 . OT&ofco 8iLfco 

[0124] 7-9 ($#£<* £^«y 1 ©x 

v^V^JroMj^flMtT^II 3(C^-To 

[0125] [^13] 

^«SP7 ^S60IJ8 
IJ1 X^>?'S<J16 JLy^ls^m 17 18 

jilt-|t7XS (11%) 24.5 24.5 24.5 24.5 

DEPPO (11%) 1.5 1.5 1.5 1.5 

7JU2J'Mg^KSUfci!! (•1%) KOH 
3.0 

NaOH 
3.0 

NaOH 
2.8 

LiOH 
1.7 

>7X>|t (Ml%) 0.1 0.1 0.1 0.1 

Ilm
il 

PP
 

|i|
l 

70.9 70.9 71.1 72.2 

pH 9.0 9.2 9.0 9.0 
DEPPO: vX^U>h'J7S>^>^(^TL': 
KOH: A 
NaOH: 7KStfcM-lJrt'A 
LiOH: 7klt'(tU^lrt'A 

[0126] mmn i 4 ~ 16 x >> ? y vn1 6 ~ 1 8 ommmm. 
^«y 7-9 TI#*>n/c^x >> ^ > vn<j y°u tf u Ati 

, 4 Ot^CMLfc^xy^V^&Hc, 1 cmX2cm0^>| (U7 

yi A? \j v Jj }±§!0 2 c m X 2 c m 0|i||S ( U T7 ^ $ 'J V 9 ttM) £i§- 1 

*fc1*^IH0#lC3 0 0^;l;*L/co pjf^00#r^ (30, 6 

0, 18 0, 3 0 05}) LT 1 OOML, ffl^bTKH^ 

rnmt LT 1 o o fjiL^tn^nv-yy^j >^Lfc0 
LT^>7°U >^Lfc#x>yf>^yi^ 1 %«7.K;§ 

>STI oo^iKL. 
mm cmw% : I c P-A E S S P S-3 1 0 0 ; S I I *±M) T«L/co 
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. 

[0127] 	 

[0128] 	 

>s-3,tz),INt'AV741174EL, 	>s-3,tzMF,]o)I V 	> 	1/ - i` 	*i±i i_i 

it 0 	'' 0)*IiA 	.-s 	 1 4 t,7.77 -4--. 

it , 'Anti b A< A3*filEll L I, --C It > 7°  ,) >h I, itA i V 	> 	s'Alitt, 	0. 

5 N 0)M0317_1Q4'rA --e 1 0 M L t Z.; )( 	7 V i i_, , 	0. 	02mo I /LOYA7> 

f >okt I) r, L. t: ct ZOVCAJGAZItLct 9 sAnkibzIKAo-A- M*,±, L/. 

- . 0*IiA . -s 	 1 	5 t.c.,-7 -4--. 

tss-3, 	J_. 41. 60-AltiNtt, 	>&s-3,tvet;i5A-i7 1 * -4' -DA T< 3 0 0 

313A15C01„0.(11-z_-_ -*-V-eze, *-AVINtt, -*-Moisy 	>"AlioftEilli 

VC_ 8 0-c, *tMo#4,f*I&40,i,-c5C0-4-zItT-k-  Lit 	52)1/4' 

--eVJ, AT< 	 3 0 03,`17.1. *t.03zo#44*a&isy 	>"t_i-c, p-0) 

i v 	> s'Ali3,*A.ICEII i,tz.-..taaoi V 	> 	I/ - I` L'AnkibzIKA0)3A74$ 

tL$;11,tz.-..t0TYCZ. 

[14]  

nrm 
(min.) 

*ICA 1 

=vv'.Aiii. 

*DA 14 

iv ......olf1.116 

-Alt09.115 

=•.:1":"V111.117 

'AtAIPI 16 

mV>V.A1118 

Ti E/R 

(nm/m in.) 

Cu E/R 

(n m/m in.) 

Ti E/R 

(nm/m in.) 

Cu E/R 

(n m/m in.) 

Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 

30 158 1.8 311 0.5 219 0.3 166 0.0 

60 145 1.2 309 0.5 214 0.4 173 0.0 

180 149 1.0 343 0.7 242 0.5 187 0.0 

300 138 1.1 340 0.8 235 0.5 191 0.0 

*±..-Yfil 148 1.3 326 0.6 227 0.4 179 0.0 

Ti/Cu 

Iff4iIft EL 
114 532 581 11883 

[15]  

Rim 

(m111')  

*R1,111 

=,y:.,,'Aii1 

*WM 14 

l':./1-41116 

*itifil 15 

Iv.s.11,  VIII 17 

Mt51116 

I':/.1-,',11118 

H202  4-'1 

(%) 

H2O2  33`{g* 

OM 

H 202  *2 

(%) 

H202  3.3\n* 

(%) 

H202  g2H202  

(%) 

3.01V* 

(%) 

H202  g2 

WO 

H202  ;AV* 

(%) 
0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 

30 24.2 1.2 24.4 0.4 24.2 1.2 24.4 0.4 

60 24.0 1.8 24.0 2.0 23.8 2.9 24.3 0.8 

180 23.1 5.5 23.0 6.1 23.3 4.9 23.4 4.5 

300 20.8 14.8 20.7 15.5 21.6 11.8 22.7 7.3 

H202(7111*: (Iv1-,  `'Omi n. 0 H202 gi(%)- €r AIROH202 g2(%) / I:./:./.0min.0")H202  gi(%))x100 

WO 2015/002272 39 PCT/JP2014/067812 

h£®!±! L 
tco 1 4 

t/c, ®^b7kffi##rffl £ LZ+F>70,J 0. 

5 N ©flfe$7j<^>$"C lOmLC^/'^U 0. 02mo l/L > 

x>mti u utc 
o ^CDln^^ril 1 5 

&fc\ dfte>©^g|0!Ki. f 1 tf^I13 0 0 

IZ(D£5tM LT;1>*t Z> 15£Mfe Ltc^ 

,|^T'S) y s 113 0 0 >^LT, |W] —© 

xy^v^JSrig^E L/cif^^x^^vyu- S£®^fb7kffi©#fl¥^ 

^J;b$xL/ct(Z)-eS)^o 

[0127] [^14] 

mm 
(min.) 

KiH5!ll Hl£0l] 14 

16 

Sil 15 
x-;/^>^lj 17 

Si£$l 16 

IJ18 mm 
(min.) Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 
Ti E/R 

(nm/min.) 
Cu E/R 

(nm/min.) 

30 158 1.8 311 0.5 219 0.3 166 0.0 

60 145 1.2 309 0.5 214 0.4 173 0.0 

180 149 1.0 343 0.7 242 0.5 187 0.0 

300 138 1.1 340 0.8 235 0.5 191 0.0 

¥±Sffi 148 1.3 326 0.6 227 0.4 179 0.0 

Ti/Cu 114 532 581 11883 

[0128] [^15] 

1 
JL-y=f-^?% l|l 

14 

J16 

15 
X-y^>yglJ 17 

SM 16 
18 

(min.) H202^m 
(%) 

H2O2 
(%) 

H2O2^M 
(%) 

H2O2^SI^ 
(%) 

H202^M 
(%i 

H202^|* 
(%) 

H202^M 
(%) 

H2o2ftMm 
(%) 

0 24.5 0.0 24.5 0.0 24.5 0.0 24.5 0.0 

30 24.2 1.2 24.4 0.4 24.2 1.2 24.4 0.4 

60 24.0 1.8 24.0 2.0 23.8 2.9 24.3 0.8 

180 23.1 5.5 23.0 6.1 23.3 4.9 23.4 4.5 

300 20.8 14.8 20.7 15.5 21.6 11.8 22.7 7.3 

H202^«$: (i-^l/^*0min.tDH2O2^m(%)- €•&FsS<DH202 -aM(%) / x-y^>?'0min.CDH2O2 -am %))*100 
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[0129] rIi-kiN 1 8 cr0 i 4 — 1 6 OMAJi\ 613) 6 b\ is. c, ')1,:_.., *RI3J1l,,zii\b\ 	77  

)1/t I) *IX7_1<*f blt 0 ts b\ T t , 71<ntib ') 	r, L. Si ct tizIKOk'(b -i-  I- I) r, L. 

--A-4-ziNy>"Alj (i.‘y->1j1 6-1 8) 	tz.-.,tZi‘y->"(De 

, ->,g)m‘y>"1-1-/Y-1,4<, 	AL L-r, Ak,\T i /CuV4V3V. 

.g...LL -4---(7.Le3b\-Dtz_-.0 	. /-c, 	p 	iv 	'.J'Il_ll,J-., 	7.1KR4btI) r)L\ 

-A- 1-Ziv 	>''AIJ (iv 5-> 	IJ 1 ) tLtL -C, AIRMAKAO&}/174P1 

f'11.1-;I-Frc_tf11$1JTZ .J_. L iY3}b\ -D Az° 	.J_.41,60*IiAb\.6, 	*ftlElAt.zb\b\Z 

77 )1/ )3 I) 	IX7.1<ntiblt 0 4: b\ --e t , *Rib 'J 	r, A 8 ct ti'7_1<ntibt I- I) r, A 

bl-} 	1, kiN 7)1/t 1) 	7_1(Okibi-treZ j:. L e3}b\-D it° 

[0130]  	9N 1 0 	*REI)J0i. v 	J17 1J0Alt]ll — 1 0 

t7_1<t:_, -11 1 6 GL,-TIVA% L ts Z ct -) t:. , .A.RibziK„ (RYNt''iX 

A--tt.'1) , 	i 	I> I- ') 7Z >,'>. ()< 	1>**>K6) 	7J- 1- 

I) r,-La 	(3 2 %7.1<374A) 	(-( 	A/7 V 	j -k7 I'' 	4-'4it.4) , 7.1<ntibt 

IP,L. (1:1YKtig 	4-. 4±_11) Sicti'i.>R (i.l\ta 	Y-M#t4) 
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180 164 1.3 120 0.3 114 1.7 

300 147 1.3 139 0.3 118 1.6 
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