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(1-c, '13.fi'. (it LA_ a, 	2 5 °C) 75\ 6ph7f03.E0A (250°C-500°C) t: 

AT Z. 

-- 0),/, gat (.:35\ 75\ z E)] 	2MPal,),_E, 	40MP a 1.;l-FL lids e 6 

WO 2014/192402 11 PCT/JP2014/059415 

2. 0-10. OM^c^Uy^L^o 

[0030] (g^&) 

mELmj±7k%&fomtLTs mmu^ts 

mmt^^mmtZo tctx^ w-mu.ma50t<o. i~i o 
o a. mxhzmmt^z-Mm ux. zzttwz L 
^0 ^(otcsb, 
TtW.] U 0 . 1 ~ 1 0 0 Atm£&£0 

&fc\ 11^1^ J IS M 8 1 0 OMl^i-^V^'J >Vl5femW} 

izm^xm^mmt^^mzL. J is R 1622-1995770 
•tr^I;T. jfoKttM 
u^^m^muntbxm^bs JIS R 1 629-1 99777^^ 

m mmmimm(D[y-v-mffmm^m,MmmsALD-7 000 ( 
U-+f-M: 4 0 5 nm) S £ ttfX%2>0 

[0031] frizmmu?. 
9) o 

* LTs ®fflJb®CT. fu§E;f^t)©^Jt£ 2 5 0°C£l±, 5 0 0°C£lT 

t U Ei^2MPaJ^±, 5 0MPa£lT, L < tt 2 M P a &±s 4 

5MP aUTttZo 

&fc\ lU^atlC tc£z.l& 3#~1 0#fr 

ttT, (fctz.l& 2 5 °C) (2 5 0°C~5 0 0°C) (C 

5o 

^(D&S m-SMlIZ frfrz>i±tl £ 2 M P a £l±, 4 0MPamiW 
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, 	igEPfit03111. 	3 - 8 wm, t7T 	t, < tt 3 - 5 313ANEti-4-  Z. 	0'1, 

AP -4-  Z 0 

.j_. .j_. -e, r<Hecium Liz t, 	-3 L. Vtibattt IY3A74 li -C li 	0, 	ZIK It 

0 A 0 V7_1<it A:Mt t ± V4I Z .j_. Le *MELI-s-D -Cl, 	UillgitlY 	Zi-c.6 , 

Pfit021.-e0Witt*rblttnigEO ct -3 VC-a-if -4-  Z L tff 	l, 00  

Ea 1-tb=1=1 0) 7..K e 2 5 0 t 1.), _E , 	5 0 0 t 1.), -F , 11 )3 e2MP a 1,),_E , 	4 0 

M P a ll-F Ltd: -D itAXE -  • -e „: R At+ L . vt matt L e'(b*liaT Z .j_. L 

LtsZ . 

_E E a)7t,a).-A.  rt VC_ -D 0 --C tt, -A 3n1 -A Ea) aktts 	Il IA lAg Z ItT L 1, --C 

-Z --evirioAtTIE111-4-La ct 0 e, IN A_ at - 	- ItS E0)/‘y 

AavItm-\b, 5A3B_AaVItTICEIITZ .j_. L e-e 	Zo 'i-c.a)7r,‘/A7 L 

tz.-..,1a),19tultz-Dk,\ -ctt, 	a)7r,\ovtibattt-o) 	zi<it,:,::mt±iv,m-oa 

)7r,\RIAA-4-  ZVI, 	'A3A-fEt:- cl: 9 VzKit,:,:Mtt+ 	gx 9 ,±, -4-V1, tit 

*VI, AiM 	7tIthb 1-  z VI 	iLAZArt 1-  z •J_. Ltt*R13)Jo5-thAUA tsb 

tsk,\ in tz.-.8k,\ -c,F,V.-,s ttz to-ez. 

_LE3 50-Ifl-eltEll 1-  Z A50-Ad L li --Ctti-  zKit AMtt±t:{4 	1,1tVgib 

attt 	5AA lAgz to-ett,a, N6FRZ-L'sti.zto--etti-sk,\e, )( 	' I — 

J1., 	i' I — 11. , 	4 v 7°CI E/1/77)1.—)1.4:E0)77 /1/—)1. ; 77-t I- 	)( 

)1/i)1/17-  I` >-0/7- 	>0 ; HI/I>, 	i 1> J-0D-'-aA';:gg j-iY 

Lik,\ t 0) L L ---c IN ,-7 -.'s ti.z 0 	'1-z_-.5A549- tz.-.1,t12Rtz.ZU --Cag;iftElll, 

-C t ct ki\  0 --'S 6 t: 	A3AfEVI-ett, 	M-Z t://_ ,%]VitsiA, Aii_i\3A-M-oT 

fl 	JEIll,\ Z .j_. L e-e 	Z0 	aIfItt, -'2 /
ts*IIMMVA, ,A7ptita, 

*Ii 61t1:4-0)511E11--e 	"do 

[0032] A:Mtt+ L VO'fb at L eib*lial,---coz •J_. L tt, "14 6 tLiti-7_10tA:: M 

t+ 	TG-DTA 	(Thermogravimetry-Differential Thermal Analysis) 

, 	FT— I R (7—i) igt-032-3Y6), 	CPMAS 	(Cross Polarization 

Magic Angle Spinning) 	NMR, 	PS TMAS 	NNAR--eatgld -4-- ZzriL -e 

fetiET Z .j_. L e-e 	Z0 

WO 2014/192402 12 PCT/JP2014/059415 

. fu§Em£©^Jt£3~8£f^ L< &3~5£f^tft-r£0 

tiiWTZo 

Z.Z.X\ LS? ts JfoKtt 
z t tmrntft $>&&£>* 

pjf^©JmiS'e©iJDik0#^tttuiB©<fc 9 teg9CMTZtB$. IA\ 
M^tp(D7ktf2 5 0°C£l±, 5 0 0°C£lT, J±tiif2 M P a£Lt, 4 0 

MPa&Ttta^tcWim-e. 

tt£Z> o 

±§EJ5J&©mfelcoiNTtt, LT^ 

iktHL c 

±§s&&T-fcx&mtzmmtt Lximymmmu^^mLtcmmit 

Jk x^y-Jk -f V7°P l^UZJUP-JU&^tfWUP-JU ; 7-tr h X ^ 

h>^©^r h>II ; hJUxx 

ifs L^t©«h LT^y^^ti^o £tc$t&iz&!&mz!fc\:z&:gij&%:&m u 

TtJ:Uo ^ Sa/t>#SI#©l 

l£ *£#©#&-e £ *o 

[0032] t# ̂  tl/ci®7KttM 

tirf T G — D T A (Thermogravimetry-Differential Thermal Analysis) 

, F T- I R(7—'Jx^Sy^^h CPMAS (Cross Polarization 

Magic Angle Spinning ) NMR% PSTMAS N M R llT'f+MJ'^'I) ti <h T' 

temtz 
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1-.7± A. a, TG-DT AT tt, 1,),TOct ', t: li-C„:RAt+ L. 	-giba 

'AL e'fb*lia li -C 0 Z .j. L 	11114-  4 - Z •J. LIY --e 	Z . 

[0033] 'f, "14 6 tLitiR7_10tA:Mt+ 1 N Nig t: ',1-  li -C, 	2 0 0 NW,I30i 	i 

- )I. C ,)iiii I,-  C , 	1 0 31%1E,iganA 	. ''ff 4:0, 	.1I3AfE . ''ff -D tz_?1, titAl 

1-Z. 	.j_. ti.t: cl: 9, iRzKit,:,::AftL±tLazoVtibattteNz Lzki\ --Ct 

, a)7r,‘0Vtibatttttn -,'sti.z•J_. L LtsZ . 

0 ,1, TG-DTAVAdiftS-) L . Vtibaltm‘ OAR 	E- 

Er,1-  Z .j_. LeT 	Z. A:Mtt+ L . 	4 ThV 	t L e'fb*lia L ---ck,Ntsk,Nts 

arc_tt, i ,  i - )1.--egglA I, it.11 tL, Vtibatttei 	i - )1.1=1=1 VC_ '7.4 

/174 L. 	iI3AfEt: ct 9 VIM batt el t 	--,'S ti.Z1Z.7.6, 	T G 	-t.,- HC_S-30-C 

ffiNg'-ME(7)- 6 tt.f, IJN-D D T A 	7--t 	VC_ 8 0 -C tRM E- Oft 

--,'S 41400 	_. tiSC-1-  L. Rf;it:' E- 	IY 	6 b ti.Z Ott„:,:;AftL± L , VMTh 

at L iAgt.Leia, TtSbt'fb*liaL-c0 Z tc.6, VIV bat etutt- 

f t:Pmf6-4-  z .J_. L L tsZo 

[0034] tc, Vylibattta) F T - I R (trimaN-51) vork-.52-L, r7jot,w, 

mt±o FT-IR (#rmaN-51) OgIdif52-L 	th$;1-4- Z .j_.L -et„:, 

Mt+ L , VtibatttLet*liaL---c0Z .J_LfeigNA-Z .J__LeT 	Z. 

ON (la TO;f1dt MA) 	>4 1 t:_77 -4-„ 

5 c c13:17J- - I 	1-1(Z, 	(Ts-) 7 K75- V 	._I,•tIi A 0 - 5 0 2 

ti71,g0. 	6µm, tL-s It 7. 	5m2/g) 	1 0 Om g, R A< 2. 	5c c, 

A- 	4 > nk 3 0 m g 	{±12(7.),, t - 	- 1 	VA-1 Lit . X41. 	, #5L -3 

Wiritta14-4tV ( (7,1-) AK IC OtO tL#RA li, 	5 WA175\1/ -C13.fi'.75\ 64 

0 0°CL L. 	4 0 0tTgL', -,'St.14:1`6 5 3ricilAitt,  Lito 	.j_.0110)7J-- 

-11)Itt 38MP aL td: -D A:. AIM* 7'1, A*7_1< CE11 0 "T A-  - 

-1*;1".3 L. l'-g-i-tt 	5 0 m I AlttLgR9 ±, litc. 	j_tt.tLI)-11.2 

0 m I 	xti., 	a)7r,\07J- 14 >K6 105A-4--j-L 	pinL L -c, 	1 owm 

migan5-/ff-Dtz_-.0 - . 0)"*. :'7'6APitirA-1 ( (7•1- ) XRIEEIV1FPfill 3 7 0 0 

ER 0z. 	1 0 0 0 0 G, 	20°C, 	2 0 31240)AitT 	5•1I3AfE . ''ff .D ito 

WO 2014/192402 13 PCT/JP2014/059415 

TG-DTATii. J2TF © <fc 9 £ U T. Mmtti 

[0033] 1 2 0 0ftfi930i*y 

-)\s%mPUT, 1 0£f^H$2fc&£frfcl\ $£*£ 

TG-DTA©ii^9t mmit'&tym&fDfsmv-t* 

L/c0t(c, J -)l^^ 

$U TGft- h(c£^T 

froDT A?^-

otUC^U 

tizmffitzztttez o 
[0034] t/c. ilMCFT - I R (rasit&) <DmMT-*£s JfoKt» 

tii?©FT - i R (omMT-ttzbrnTzzti**,. m 
mi?-1 s t Lx^&zt. o 

torn (^-eM^n) %m 1 iz^to 

5ccfit-h^U-^C, ($0 7K7jy^7lA0-502 (¥ 

0 . 6 yu, m % JzbiHifl 7. 5m2/ g) 1 OOmg, MTK 2 . 5cc, 

U'f >It3 0 m g ^r{±3A<^-s ^"— K 0 U — L/c0 Cities Id:? 

( ($0 AK I COM) IC&AU 5#^frttT^fre>4 

0 0°C<h Ls 4 0 0tJ-eli:^t^f>5»PlSftUfco Z(Dft(DX-h 

^l/-7^E(J3 8MPad:^^fco JP»7ti. &TK £ T * -h <? U 

-7°£il)£U 5 0 m I iaSfcWlCSXy I±1 L/c0 £ tUCX^ y-JU 2 

0 m I Atls 5fclxlfc(Dtl"( £ <h £ @ ft <h LT, 1 0£fai 

^(D^s &£PiI/t>$l ( m) ^ftffllMl3 7 0 0 

) SrffllNT. 10000G, 2 0°C% 2 0 #^©£#-C@&#SI£fTc> fco 
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Erc_, 	J_.05A50-, 	o A3AitE 	2 II1A9 3g_ li, 	a)7r,\07J-  V4 >K6 05)1, L 

it. 	J_.ti.:> 	1=1 /•-1)-  > t: 	Li, 	0,9 '="aeitit110-g ( (T) 	7 Xr7 >_-I1 

v F D — 0 3) 	JEIll,\ --C 2 4 11134t1:41 1,, 	7_10t,:,:: Mt+ V4A-..o 	0,1, 

"f'4' 6 ti.A-J-7_1<it,:,:: Mt+ 1 NE3113t,-.31-  I, --C , 	2 0 0 N '13,,i3 a) i g ) —11/ 

All li -C , 	1 0 313A1E,AMAA 	.,'ff tso, 	A3A1E .,/ff -D A-A, tit Al li A-. 0 	Z: 

OtWIOV7_1<it,W,MA+0 FT— I R (Ilea 41-51) ogrk-.52—g cork 

li it. 
4 1 6z.-.77 -4-  ct -.3 r.: A- 	-I > nk 0) 7-  — 	T tt, 	1 7 1 	1 c m -1  0)3g36Z.: E- 

75qR,tt.Z. 	J_. tt.tt, t 	4 Ake=1'44b I, --C k,\ Z J_. L 	.,-T Liz k,\ z 0  tS. 

8, 	t V4 Ake *Ef4c-C4? -4--  Z Mat . tt, 	1 7 6 0 c m - 1  {43ft.t:., E- 

75qR,tt.Z. 

10-4 L, 	710t,:,::Mt+-e6t, 	1 71 1 cm-1 0)3,133, 	1 7 60cm- 

1  {43a: E— 	ets< , 7t 	4 AkoAX,f4S--ett41,--Ck,Ntsk,\ •J_. L ebb\ Z. 

'1-z_-_, 	VzKit,:,::Mt+--ett, 	1 5 7 4 c m -1  0)31133t.,-..-. E— 	e 	9 , 	L'i tt.tt 

, 	— 000-7Y41,-ck,\ZJ_L,-T1,-ck,\Z. 

48, 77)1.)1/M1330 E— pit, 7t I. -I AtottaL, 	7_10 t A:: mt+ 

ottaL-e-R1,--Cotz_-.0 

J_. ti.r:S A.., 	--,s 6 6:. 6t, 	FT— I R 	(trimaN-51) 	--e3.09.1A.g3.09. --,'s t--c, 

-3',1g--ea) 	1- )I, 	K — ivi 	(Kube lka-Munk) 0.-0 Litz_-.MAR,---c tag 

-4-- ZJ_Le--e,Z. 	--0DIN>4 2 t:_ ,-T -4--. 

n3LR i_, tc.r7x,t,:,:: Mt+ 	F T— I RT30-700 °C(ZZAdif li A-. 0  4 

2 6Z.-T -4-  ct -3 tz-_, 	4 5 0 °C1.),_ET = C H illEIN 	.5-4-  3 0 0 5 c m - 1  a)M,ka) 

E—, 	C H 3 4- -ip(FIE4rg 	.,-T .-4-  2 9 5 5 c m -1 0)M,k 0) E—, 	CH 24”--cl 

(ElEigg 	.,-T -4-  2 9 2 5 c m -10)M,k0)E—, 	C H 2 ,14-VIE1E14irg.-T -4-  2 8 5 5 

c m -1  0)M,k0) E— 	fl-5-11-. 	L -`L 	'V-z_-_, 	—C 0 0 -a)4?,-T -4-  1 5 7 

4 c m -1  0) jf,kig) E — tj t 4 5 0 tl.),_E--effili- 	li --C k,\ Z. 

J_. 41, t: ct 9, A- 	4 Ake 4 5 0 t 1.),_E TEM VA 48 I, -c 0 Z j_ . L 75q75\ 

1-r >K6 L„:,:MMA+LiAg 	i-s*lia, -4-1-s4D-54b*lia 

WO 2014/192402 14 PCT/JP2014/059415 

@&#SI£2[I]a#y5gU \s4 

tco ( ($0 7X7>i 

VFD-03) 

i SMSP^LT. 2 o onm%w±$ ; 
JPLT. 1 ^#L/C0 ^ 

(Dmm(Dm7mmm*tT(DFT- 1 R 
L/co 

^1 IZ^T^OtZXlsj 17 11 c m-^SP^^e-

fc\ t \s4 17 6 0 c 

CtUCftU 17 11 cm-1 ©pP^\ 1 7 6 0 cm-

1 tti&lZ tf — £ ft < . ^ U -f >It© t£H"e 

£ /c, -m, 1 5 7 4 c m - 1 ©gp#£ tf- £ y, O fttt 

, -COO-tf#ftltl^:^^LTUI)o 

^fc\ tisjym.vm 
(Dm^tX—MLLX^tco 

otUCjPTU ££>£&, FT - I R 

^Jfe©^^ hJU^K-M (Kubelka-Munk) L/ci£H£Jl,T fcfilsS 

^©0y£^2ic^-ro 

tu^L/ci®7KttM|i^^F T - I RT-3 0-7 0 0°C(CT)iy^L/co M 

2 (C^t" <£ 9 (C% 4 5 0°Ciil±T'= C H 3 0 0 5 cm-1 ©;j£i&© 

C 2 9 5 5 c m-1 ©$$£(£> CH2^ 

2 9 2 5 cm"1 ©;j£ift© C H 2£t"$F#$fs£:^ir 2 8 5 5 

t/c, -C00-©#ft^t1 5 7 

4 c m-10M®b-^t4 5 OUm-I^LT^^o 

c: titzj: y, ^ u -r 450 °c£i±-e«£mte 
&Q tu^ymts t^t>t>it^^ 
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[0035] --L's 6 vc.. tt, Vylibattt*f*a) 1 3 C — C P M A S 	N M R L, 	7_1<it ,,,MMA 

+0O 1 3C—CPMAS NMR, 1 3C—PSTMAS NNARL75\6t, 

,,Mtt+ L. Vt Malt L eib4ma Li ---coZ J_. L 	,!,E -4-Z J_. L /PC 	Z 

0 

[0036] (CIMM-tt) 

,IIMWttt, mt.t,tc. 	ziotAmot+ L, „It L 	-A-ti• . 

04z110JM-tttt, it L A_ a, NMJElligMtLICE11-,'s ti.Z t 0D --e 	9 #44 

„±0M-ThMtLftEll --,'sti.Z. 	LT, 	•J_.04-1110MCIttthMigML 1, --C al;± 

53 PnItT VcANC, -L's 41.Z . 

tlt tt, it L A. a, NEibittllt 	-A-V. NEibit*It L 1_, --C tt, it 

4-,.1t, 	7 	— I- IT-)1/471t, a I) 7 (RA) 4zIt, )< 7 Z >4zIt, 

AOIllt I) i5-)1/4-.,It, 	Es 	7 	4 Z K4--.11t, 	t ,) r, 	>4-.11t, 	7 I) )1. 

7 . 1 -1-4-.11t, 	—>4--. It, i>Vs7J- 	.A)- >i-A -4-Z . I]M-  a) o 

ftLIJN 1 fM1-)._EICE11--e 	Z. 

[0037] 

4:8, RMAIJ Vc_ A 	1-Z 4--.,  Ittt, NEibit Atrcit-g 't•sk,\,, 

it 	:'./ 4-...Ittt, 	1 3+1 	tz: it 	.-,a,. 2 faiv,_E-4-z 	)7—, 	7j- I) 

(4.400 

it-:>.ItL L-C, itLA..a, Es7i=)1,32it:>4-ljt, Es Iii 

-11/AMit:>4;TIt, 	Es 7i)—)1/F 32it:>4-,,jt, 	)1,, >3:1i 

t4--.111g, /\-r Ki=ii >3:lit. 	41M-0) 2 tigitVtiteinitit 

=A-,Eills ; 

1, Nj—)1,) t 	‘y 	3:lit -:> 4711t, 7i J —11. J t 	V 	M-l it - :>4;-. 

It, t7 1 —)1/./t 	V 	M-lit -::/ 1M-0)./t‘y 	3:lit:::/ 1.17.jt ; 

7 m=1 >ratt/gs7 i i — )1.7 7 	)1,-)1/ 32it-:>4-.,11g, 	Es7 i =I >A' 

tt.-g- 	7 i i — )1.7 7 	11/-11/ 32it-:>4;TIt, 	7 m=1>ratt.--Aj-7 I,— 
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[0035] ££>£&, 3C-CPMAS N M R <h% 

?©1 3C-CPMAS NMR, 1 3C—PSTMAS NMR<hfr£>t, 

MB®.? t s t L T IN £ £ t 

o 

[0036] (mmmm 

mmmmzs 
z.(ommtctTL&s 

• PppSS^^n"® ̂  tl&o 

mm** fctxi£s mmmmmtisT^ x#* 
xxfj* ay? (mm) mm* ^ 

mntf u g, tf77K< KitR # u ^ u* >®Sas ^7 u ;u 

rtifr 1 &0 

fcfc\ iHb&Kc^-r^flgtt. $^bte®flmctt^3ifciN0 

[0037] 1 + *'j 
=fv-, #'j v-^jssrc&y. £=&©-? 
(£&INO 

X/^dpi>®Sa<h LTs /c«hx.ti\ tT7x-JU§yx^^s>®^ tT7.7xy 

-JUASyx^dr^itSgs tr^7xy-JUF§yX/^^s>®flg, XfMVix 

/w Kndpy 

dri>®Sa ; 

£ U V 7xy — JU7 V 

flg. i~7 ; 

7i-b >#*§#^7 x y —tT7 XX L/ ># 

^§#^7xy-jU7^>'Udr>'USyX/1-xdr^®Sas 7xzU>Mttt7 h-
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A/7 	)1,-)1/ 32it - :>4tiaM-0)7 i J —11.7 7 	11/ 11/ 321t:>4;71t ; 

I, 1) 7 i j —)1.)( q >Mit -:>4fdItS-3,t Ve7)1.-)1/Vt 	I) 7 i ) — )1.)( 

g >32it:>4rdlIM-0 3 gitgmit:>4fda ; 

:-):>1=1/ . >:-)i>gz..Rit7= I —A/Mit -:> At, 5-)1/>gzRit7 i ) 

—A/mit -:>,frdlIM-Og'z.R1t7 i i —11/M-Ilt:> 4fdlt ; 

I) 7 	>r,A-Asit 	1 11M-0)ArA-A-ittl It-T-eti 6 ti.Z 

o 	J_. 41. 6 tt 1 fBAssa-enlo-ct 2 fURI-)._EViLa.),abt---CJEllk,\ --C t ctk,\ 

0 

[0038] i7 	— II5-)1/4-ZEL li-Clt, tz.-± A..a, / \I=117 2  > '(b 	7 >ibatAL 

7 i J —11/fiLakt-,'S -fftz_-.t(, 	L'itt)J11-051-C7'1A1') 7 —fb 

Litt 0D-CEllk,\Z J_. L 7V-e, Z. Af*nts)±01L Li --C Utz: L A..a, ) t 

32:>77 --1 .1t, Es7i)—)1/ATI:>7.— I,  *ft. Es 7m)— 

)1/E 32:>77 --  I- .lt, 5- I- 	)( 	)1/Es7m)—)1/F32:>77-1-4fdlIM- 

ODEs7ii—)1.32:>77-1A-AM-tiZJ_LeT,Z.  

tz_-. tt 2 	fit-)._LECitE11-4-Z J_. LeT 	Zo  

[0039] WIMMIttt, RiLAIJA-/-1,--eo-c t ct < , RibAlitt, 4-.1 ItOMMLZ L 

Ziraint1R-,'sti.Z0 

A-. L A..(• , it -:> 4-.1 IttLW4-ZRMAIJL li-Ctt, it 	:>4-,-dtL &g,o, 

--CRib --,'s-ftZto)--ett.act <, 	-t:.-..%:10)toDeltEll-C,, 	tz_-.L A..a 
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