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Oa 	L 11,1)1 	L 03Z,1f41333`0t?)]*1:11:: 	ZW1141.05Et - tiallt ZUJI/JN G 

, affM08f413011IMft, - - CALAVAffi, TRI:=5`41_,"-C 0. 	514AITOATA- 

- f11"--f11-- /JN, 	La)-1EIL 1_,L:::LtZLL/Jqffl,l,Nc, 	tS. 

8, WAArlft 0. 	1 -1.1 -Fffic 1) tiT . 	L 00  

[0037] .V:_- , 40/.1NISHoLtL'<""Cc I') t -  LNIMEIRL l,"-Cft, 7° I,Ag3[M: L C) 
IMEIRIzMATZMit'AOMItli0,454E - 410t:: L) 4 LtS.LN, 5 lz, wk. 

ffi 2 0 1iillITGANII471ZAIX8c:Zf/ .V:itANIV.71:3MIXOIMER —Ct1.if 

. 	IIV-76;:41•Z 0 	IS8, 	fflAil].7 	ft 1 0 li mll-FffittT . 	L, < , 	5 li mil-Fffic 

I') tzT . 	L,00 .V:_-, 40/.1NISHoLtL'<""C 	L)t - LNIME113ffi, ANI14nz,MIX8 

,,Z):AN11471:6MIX"-CittS.< , 1ROTI/.1mhirilaCi 1))i — 	—.t_- ft--4'1.-E, 

tZ71-  —Y—Oiltf[MOIME113, .t:-_-ft, LOiltf[MX0IMEIRLPVITAGAT 

• - X-1- Zill:—./AIXOIME113 .--CZtletzft, _LI l,t_-c 5 ISAR 

1.10E4E - 413 < Td- Rili/JqN 	< ISZL- 61), - - 011]..- 	ft 5 0 li mll-F -C41,1f 

. SV-714-41,Z0 IS8, fflAIVIft, 	3 0 li mil-F/A1T . 	1, < , 	1 0 limil-F 

/A, I') tzT . 	L, 00 .V:_-, tf[M0of413016,L 11,qL 03Z:1f/1333\0Z t X 11:1  

1::ZW1141.05Et - tin111-Z1 ,,l/JNG, tf[M0o41300.Mft, - - OM VA 

ffi. 161:=5`41_."-C O. 	514AITOIATA--gt -atiJN. 	La) 	-1E1 

L 1_,L:::LtZLLf54 zTLOc, IS8, fflAIA -aft°. 	1 -1.1 -Fffic 	(,)4T 

. 1_,LN0 

[0038] ll-F, *AaffOLMJSAVONiaMIZI-Dl,v--C, EiOIN  1, is 
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ffi G „ 	(,) igtai(z,N,13J1-4-- Z. 

[0039] —t'AV. :W)Nia.011— 

Ei 	Ei 9 ft, *Ah` 3fi c0JJ'7 A V. :G)NiaMa)—.011 - 7T7-4--ayt 

VfiEl"--CZ. "z, LtLGOElit. i-0#1-41 J1IRIZ. )'AV.-N 

ItZEO-110v°1=i -tA - R-4ANiz,N,I3J1L-ci,Nzo 

[0040] • -r , Ei 1 1:17T7-4-,4 51z, _hrh113/Ei7T7Ogiat'A4tatiffsiz-A6t41, 

tzt'AM,ffit 1 00Treglzall- GtLtzt'AMfflp 1 2 f5' G, giTit' 

x;0, 2 o 	-11:KAri,̀110-Filil.HL itigill.flzMffl 	. - Z . - 	, 	)5 	x;Affli=i 

1 2,L) 4_,T4fI11zft, gil_it'AM2 °OMNI:, *4, "A—cy,7Vt, 

—I: ( T41:11 V i, — F) 3 o L , Mr=0,7 V.  l, — I: ( _HMV 1, — F) 4 o L 

ffi, gi t 	'7 x;0, 2 o O&T 	Z 	itii Orrobtli D IZA- L-C111,14113Z1-Z11:111:: 

REIT 	41.--C 0Z. i-  1_, -C , TifliJ V.  i— K 3 o 8 „ ZS±#11.1 V.  i— K 4 0 ft, 

*4, 	Ffix 1 	1-1,̀118„ZfAFfix 2 	11:11 1:=4031-Z L L-e , gia)fx;I2 

o 0MiRIJ/JN G , gat' 	A;0,2 OG)tait132 20.HLMidtZ. ts8, ME 

)j'AM,2 o OMM-ft, 	Alf,193 2 2033\h1-V3, V't/AfIffIzal,t:_l& -PI--e 

ttiVilz-_131MtLisoffi, irAft, 	500dPa • s^-.1 0 50dPa • s 

014,4N-es —toirAtzmiliiittz L LffitiT. 	Loo L omilosAm, 2 0 

0M aft, jj'AM,ffit 1 o -V3, - -0_EMOgiTiit'Aitang021-1--,VM 

tZLL-clilliii-eZ. 

[0041] tz , T41411 V 1/— I: 3 o , _EN V 1/— K 4 o ft, [figtRIX0*iVEIR 3 2, 4 

2 L, *.f*N3 3 2, 	4 2 orgEIROJizatt G41,, fr;i1r411 -F M:1.H Litig04] iz 

Mffil-- ZgiatAM2 oc)tafEi132 2 	, 	 7AMo&Tt 	L 

Ei,14113Z-4-- Zr411 /JNGt1]M-4-- Z3E,133 4, 	4 4 L 	--4-Z0 ts8, 3Jp133 40 

_h3 4 U8,:ZSf:E113 ,1- 40-F4 4 Bit, 7i<L[{1,14— W4-- Z - f11_„ 

•iiin 3 4a)- 	3 4 B 8 ,: ZS 	fiR 4 4 a)_ 	4 4 u ft, 7.1<i-,:)-tti_,--cf)-Z 

-4-- Z„51-•=iLAVLtz -g-4--. 	•V:_- , firgArhilz-)ttL,--c, 	JilE13 3 41/)_h 	3 

4 UL, 	.JfiE134 40-F4 4 BLit, 111§RITAGATiAITLISZ,: :51Z, T 

if111 V t/— I: 3 o 8 „ W:±41:111 V t/— I:4 0 ffigdff 	4'LZ. 
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[0042] ;Z::, Ei 2 1:7T7-4--  „51z, TOJV.  I,- K3 0 8,, zf_h0J V I,- 1:4 0 	-, 

*4, 	Ffix. 1 	1-1,̀118„Zi:Frix 2ri,̀111-.:G1-.:#1A- -ZLL --e, 33E3 

4o± 	3 4 U L, 	•Jia134 4 a)-F 	4 4 B Lffi, f03`11471zUfVSIZIllz < Its 

(,) e 5 „ 51z, TO] V.  I,- i: 3 o 8 „ Zf_hilii] V.  I,- i: 4 o 	-- - 41.-f 41.71< 

1-4111:4113 --Z. 1- tsfr), itobtli DI:3/ L, -c Tiff 	I,- Iz 3 o 8.k W:±11:111 

V.1,-1:4 0 	-&111-.:3Z --Z. 	L41,1::„ 	(,), giat'x;0,2 o (-.31L-c 

, i-0 rrob$1i1 D 03A1Pc 	-CFO] V.  I,- I: 3 o 8.k ZLEIRIJ V.  I,- lz 4 0 ea A 

L-c, 	Alf:113 2 2 ffi, iliMIXogiat'xiffg 2 4 LL--0Art ()]Mr) 	41,Z 

. ts8, Ei 2 ft, 	tl`Af:113 2 2 ffi. giat'xiffa 2 4 LL,--cglit‘ 	x;12 o 

a)*IVE103`/JN G J`hrt 	41,z pin 0 a 	-7T7 L tz 4_, 0 -e 	z . 

[0043] ;1-.:, 	Ei 3 1:7T7-4-- „ 5 lzgia)fx;I2 o /JN G 3.Art 	41.t:_-Mit'Atifg 2 

4 ft, 	G1:311:KAAOTY 1 4ftillz4T1-Z. -L-C, gaji5Aga 2 4 

054-FltilY 1 lz5t1L-C113ZtZltillz5t11411gdfftLLIA-01/Aflf 

8„Zi:Z=a)i/AfIffIllfzIkAl- Z. L LT', Ei 41:7T7-4-- „ 51z, 

i/xf1 -Aal-ZinaA-G) 	i/Aflf 	5 0 8„ ZAr=a) 	Jf  

6 o ft, 54-Fri,̀11 Y 1 1: f l,Z btik 	hits 51C, 	I,N1-.3-11131L -Cgdff 

41--aNzo  --L,--c, giri.,ofAtffg 2 4ffi, Mr- 1,Aaff 	0 8„Zi:Mr 

=0 	l'Agf 	6 0 011:KAI-411 11:1 itRid•M=Illitt Z 	;: 'JA4).t- "--C 

Milkt‘Agg2 4 	-M11,41J/JNGIFIE1111_, --ci/AfIffr4-- Zt:Abiz, 1A-G°1, 

of 	5 0Ffix 1 	1-1,̀11-Lf%1AL, Z=0 7°  l/AfIf 	6 0 	FAX 

2 	1-411,L41)]-4-- Z. 

[0044] "Z, "'i/xflf 	5 0, 6 O ft, EitHilf[MATZ °I,xfIff* 

i* 5 2, 6 2 L, La)i,xfIff*I* 5 2, 6 2 a”.149.Al- 4 5 ,, 5 fzgd 

IT 	41. tz Ji -( lzfi13V-  6 4 , 	6 4 L 	Al- Z. ts.8, 	Ei 41tVfiEl --eZt:_- 61) 

, Ei 411:11z8o-c, Ji -( FIEPA" 5 4, 	6 41t, 7° I,AfIff1*62, 	62 

0M11111:1AITI- Zok51:140J4L-coZ. "Z, 7° i/AfIff1*5 2, 6 

2 0-0)1t, 7° I,AfI3f 	2 A, 6 2 ALts-D-CLNZ. i-  1, Z, El 4 

-eft, Mr-a)1,AfIl: 	5 0 L'A=a) ° I,AfII:f 	6 0 Lit, 2-D07°I, 
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Agf 	6 2 A, 	6 2 Affi5k1- 1-411 -1- Z,51:311,11 gdff41,-cf,NZ. .Vz, )5-( 

Kf13# 5 41:ft, 	l'Aflf 	6 2 AI: 5kt L -C x 1 	1-4111-,:i.PLt.:_'It'Dffl LL 

Act.f1ITI::)S-( lz 	5 4 A/A/A(1' 1;41., )f-( IziE113# 6 41:ft, 	7°I,Aflf 

6 2A1z5t1L -Cx21-41ilzi_PLL'it'ffiLLATiAfflz)S-( FA6 4 Affila 

it GtvCOZ. LOtt61). 7° I,AgffIzlitl_."-Cft, )5-( FA 5 4 A L)f-( I: 

6 4 A LffitOt-I- Ztz61), 	°I,AfIff 	5 2 A L 7°I,AfIff 	6 2 A Le) 

rni(zitarniffiffmt.z. Lotz6b, LoVAPRIWW, nA--01,AfIl: 

5 0 L 'A= 0 	l'Aflf 	6 0 L 01131-ei.Agf[41.-ctx4XL ts Wat' 

724øJVg . i • , TISfr), )j'AV'W)1Vgi-LtS.Z. •V:_- , "'l/A 

fIff 	5 2 A, 	6 2 Aft, 	°I,AfIffifi'GYA'a(z,, L), Mil-it'Atffg 2 4 

ffi, Z — 0 7c' l'Agl: 	5 0 0 7' l'AfIl: 	5 2 A L'Ar=0 	1, Aflj: 	6 

0 0 	lAfIff 	6 2 L oral-  e , MI 	161 lz 3÷-6 	1-.:41f1 1_, 1-2.̀‘  if G 41, --C WIX if 5 

A lzflff 	41.ttlitlz, 7° E,AfI3f 	5 2 A, 	6 2 A 01.PIS < L 4_, ±,12,0*# 

t 	x LMAti   2111 (Milkt 	AffiEIE 1  111) 	s 1 , S 2 ffi, E1,14±111ts. 

fltok 5 lzffttZ. ts8, El 4 I:=7T7tfirCft, giat‘ AffilEhl °cS 1 

t t 7' 1,  A fl ff 	5 2 A.  8 ck Zf , Mat' 	A iliE13 111 S 2 	t t 7' 1/A 

fll: 	6 2 Aig)ffi. iCAO, ANI1471:::::*ffi 0 "--eZill - fl L .-CO 

Z. •V:_- , fflAtillIzit, "'1,AfIff -NiatZlit OICAG)±111 4Ehni 

-VotsMfahl:II4 -at LL"-CfMtLZ40/.1NISIE180,4/Jq;?1L, LttG 

40/.1NISHoLtL,<"-C,,L)ti,NofEi138,,ZfZ'VzitIME1131t4?1Lts.0. 

[0045] °I,AfIff 	5 0, 6 0 VOItZ*04L L -C ft, PIMA, hrlitt, PM 

11'1 - 121-- ZLJX•V:_ltf-A/AiTLI,N. `O 	A, "'l/Aflf 	5 0, 

60 VOlt ZJI•V:_- itf-AGA4Nairkit 1 0 0 0 °cIl_h/AiT••L < , 1 

1 0 0 °cIl_h/A,i L) tzT••L (AD 	°I,AfIff 	50, 6 0 	-tgatzugL L 

'tit, .141*114nzit, 3:1XXVI:44# (F CD) , 1-S- ixIgii] (S K D 6 1 ISe 

) . !VIM ( S K H) , auls-, 	)1,/ -f, A - -( 1-t.r.effittTLLN 

o IS8, 	"'l/AfIffIzlitl_."-Cft, 71<-V37 %tSee);liAl1ttIi* -1E110"-C7°I,Ah5 

ff 	5 0, 	6 0 	-;14'3Afi L , 7°  l'AfIff 	5 0, 	6 0 02 -10±PF - trAll L-C 
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,,f,N. 

[0046] )j'AV. : 	ft, Mit' 	Atffg 2 4 	- 7°  l'AfIl: 	5 2 A, 	6 2 Al:,, 

011311L-C °I,Agf[1- Z L L lz,, L)4/PN41.Z. LOL- 61), "J'Agf 

5 2 A, 6 2 Aig)*Ml 	Lt'AV. : 	0)1*C)*M1 	L ftUf ill 

1zISZ. )j'AV. W)I*G)*Mlft, CItZ&Ifi'L L-CA 

attzx-rv•h1:1I, 8.ktf, 	Y-('c7 	lz,— 1- 	-JEllf,NttUi411hrii- 

.5- 5±--C, 0. 	0 1 — 1 opmene,4LtZLLffiTLI,Ntz61), 7°I,Af1 

0)*M1 	Rat 0. 	01-10p m014,4 LtZLLffitiT 	1_,LN. 

[0047] Ef 4 1:=7TA-M-it'Agg 2 4 ffi, MI:=-FL54-F l„ 2 -)0 ° l/AfIff 

5 2 A, 	6 2 ArnilZYLEAtZ. -- 1_, --C, 	Ef 61:7T71-,, 51z, 54-Fri,̀11Y 1 

L "T7 	h1t7°I,Aflff 	5 2 A, 6 2 A 0±- 11:11 GM* 	f:EiRiArAlzIllit 

Ltt1i-4,11"-C, gl-iii-3 	2 4 0Wifli*ffi, 7°  lAfIff 	5 2 A, 	6 2 A 

IZMAtt Z. 

[0048] L `Z, 54T 1:1:1 0M-05 	Agg 2 4 OMPIPAtlz,: (,) 7' l'AfIff LH L < 

IS-DLL), 	Z Oft, 54Tilia.ffit< ISI)t 	--C, 	°E,A.fiC,T001)3ffit 

1_:ISLN. 5 IztZ#1,,ItAkiL-C, 54-FM1ft, 1 0 0 0 mml -F014,4 A 

--CifitRtZ L L /JqT••L < , 6 o ommpj-F04,-  4 A -ciEtRtZ L Lffic, 1.) 

tzT . 1_,<, 3 00mml -F014,4A-CifftRtZLL/GlztzTL,<, 2 0 

0 millITane,4 A-CifitRtZ L LffiTil ttiT• 	LLN. ts8, 54TMEOTI3Fc 

ftlifzIRtttts.f,W, AJEll_Eft 1 0 omml_h"--CZLL/AlT 	LO. 1 

8, 	i7,A rg-Hffitii 	L ft, 	El 2 1::_fil7T71_,L, 5 i :: 	si,93 2 2 lAggi3Of 	A 

tffg 2 4 L L -C3Aft 	41. Z mrni , TISfr), Tiftli V.  l,— I:3 0 L±11:111V.l,— I: 

4 0 Lffi&illtillzMISZiAlT/JN Gs El 5 lzfil7T7Ltzok 5IS7° I,AflfMIM 

M14,1 (1,AfIff011.B801411131) 011ff, TISfr), 54-Fri,̀11Y 1 L•fr 

-h1t7° I.Agff 	5 2 A, 6 2 A Oligr:1101111`41:1:1 12BidrAVCOM 

,til*I- Z. 

[0049] ts.8, "'1,AfIffOnfil-.4,,11:811•Z`Z-0i.Agf 	5 08,,Z):Z0 

7° 1,AfIff 	6 002 -11t, Mil-t)TAgg 2 4 -tNatZt‘A*4*,1-0JT 
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AC451[E'aiti- 	3r i1= 	ttZ L kffitiT 	Loo 	LtLI-.: 1,), gil_it'Atffg 2 

4 /i/Agfftl.t.-itiz, X < giElEi 	41.td7.elit'Atffg 2 4 k, 	t/Ag 

ff 	5 2 A. 6 2 A k 0111--clitiffilttl - Z 0 	,, (,)R-A-izmih--e -  z o  

[0050] i- L-c, giTi_it'Atffg 2 4 ig)*ffi. 7°  l'Aflf 	5 2 A. 	6 2 A1: 

-1- Z L , Mit' 	A A 2 4 ft, 7°I,AfIl: 	5 2 A, 	6 2 A IzIM (,) .17J-  < „i 5 

1:=4E-1-Z. 	- - L,--c, 	Ei 6 lz7T7-1-c5lz, 	Mil-it'Atffg2 4 	-, 	--a)M11,1,1YJN 

GZ-07°  l'AfIf 	5 0 8„ ZAr=e) °I,Aflf 	6 ol-,: c  ij NE Lett 

. k. ME )j'Atffg 2 4 it, gil_it'Atffg 2 4 k 7° I,xfIff X 5 2 A. 6 2 

A L /JTO)JIZMAt LtdiCIT -11:1 61zt4ISPV.)--etElll.117‘111=DtLZ. -.. L -C, 

El 7 iz7T7-4-- „ 5 izt'-( I.z5 4 A L )5 -( lz 	6 4 A LffiMAttZ L L 6 • -e 

, Z-0 	l'Af11: 	5 0 8„ ZAr=e) °I,Aflf 	6 oi-,:, ij NE Lett 

ZL k --C , 	1 Aft 	5 2 A, 6 2 AM:. F92# t L < ftElliF92#0ffi 

tNt'A 2 6 Iza341,Z. 

[0051] "Z. Ei 7 1:-_7T7-4-ffitN)TA 2 6 ft, TIVII471:-_,I4G41,Z)SAV 

LAN0471:171-0f[MX • PV,7)- - 1- Z 4_, 0-e 	Z,D -- LT', ffitNt'A 2 6 

G)MG)---(X8ckt)`f[Mft, Milk)SAffilEIEIIIIS 1 , S 2 	( El 7 W. 

El7T7) a)---(X8cktf3[ML —tzl-Z. •t•:-_- . Ei 51:7T71- 7°I,AflfM1379 8 

ØJ%  G , Ei 7 1:=7T7t)f-( FA 5 4 A L )5-( FA 6 4 A L ffitOt L, t.L- 

IXISLISZVCI:RTZR-41131 (y-lT, 	ri/AfIffMali LT-CF-I-VAIS- Z 

o ) 	ft, Milk)SAtffg2 4 	- ffitN4E-1- Z#1,,,I/JNG, 	0. 	1 f'lALI-ZLL 

ffitzT • 	Loo •t:_- , 	7°I,AgffIZEL-C. t'-( I. 5 4 A L )5 -( I. 6 4 A 

LffitOt Ltz#14.§LISZ L LI:=,, L), 	°I,AfI3f52AL7°I,Aflf6 

2 A Le)41#14.§ - 44-4- Z L L/Pg-MLISZ. tS8, 7°I,AfIffM30± 

IRftlif-JRZtttSA,W, AJEll_Eft 0. 	0 5f'l_h-CZ L LiAiT•• LO. 

[0052] ts.8, Ei 7 1:7T7-1-#14.§Lts-Dtz&ft, 	Si')- FA 5 4 A L )5-( FA 6 4 AL 

ffitOtLtz#14.§ -iitt4L-C, ffitN)TA 2 6 ig)ML 	°I.AfIff 	5 2A. 

6 2 A L ffitiV L LIM 	44141- Z .51-.:, `A—G) 	l'AfIffi 	5 0 8.k Zf 

Mr=0 	l'Aflf 	6 01:31 L -C Ffihril- Z 7°I,Alitc, L) t -E`l-,=/.1‘ 	OE 
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t-hrtibtitZLLffi-c - Z. - - LT, LOIX1-4. -OrniugeL, 	J'7  

x 2 6 	-;14iAfitZ. L L-C. Mr— a °E,AfIf 	5 08„Zi:Mr=01/Afl 

ff 	6 0wni1:=4144IL-IXIST0MN)Sx 2 6 0;t3A11ft, ffitN)Sx 2 

6 	-tNfll - ZJT 	A*04.02 IA ,ill -F L ts.z -e-A-atz L L ffittT• 	Lo. 

ts8, _BILLIMT, "° Vxlit-„ 1,)t - <1-ZL, ffitN)Sx 2 6ffi 

M4Ail-ZileZ. 

[0053] ;Z::, Ei 8 1:7T7-4-- „51::, `M--0i/xfI3f50 L'A=0 	i/xflf 

6 0 L 	i,N1-.3-11131 --Z„ 5 lz, Mr-01/Agf 	5 o 	X 2 	1-1,̀11-4,  

NJ --, Mr=c °E,AfIf 	6 0 	X 1 	1-1,̀11-4) --Z. 	LtLI:: 	1), 

l'Agff 	6 2 A L. ffitN)TA 2 6 Litt --Zc, ;Z,NT, Ei 9 1:=7F-4- 

ck51::, 7° I,Agff 	5 2 A L. ffitN)Sx 2 6 L-At ---c's ffitNt' 

A 2 6 	.firlill:11 a)- Y 1 4fti11z54-F 	- ---CIfy( (,) ±t o 	4.8, 	°tAflj: 

5 2 A LffitNJTA 2 6 L-Aft -- ZIMI -.:ft, ffitN)Sx 2 6 0M,J,A 

/JNI=Dt-hi:t -cffitN)Sx 2 6 	-gilffil-- „ 5 izhrt -4-- z L Lffi-ez. 	̀0 

*Is-, ffitNJTA 2 6 Iztist -hi:LtZLLts.<, IfytffiL-415LLffiT 

'Z. ts8, 	°I,AfIffl-•=1ML --cft, 711, 7 %ts.e0;liA111ElltlIi* -1110-CA 

—0 	i/AfIf 	5 o 8„Zi:Z=0 ° IiZ fi Jf 	6 o 	-',1-3111 l„ 	°E,xfIff 

5 2 A. 	6 2 A 02 -11- ffiA -1-1::±PF Ltso,, 5 lz$11011LT 4_, „ o. 

[0054] II4C:=, liRffi LL-MR)Sx 2 6 	-7=—)1,1,--cM -11;1a • 11,1,, 41% 

riEnttIl*)TxX*V]ni-4-- ZL- 62501EiV, 1-ist), )ixV -"f'*' 

Z. il_ha)Ei 1 —Ei 9 lzfil7T7 Lt_4111Alz„ 	(,), 54-Fiti0gItt'xiffg 2 4 

7' i/AfIffrl-ZL LI: „l,) , 	i/x133ilinOM MOT 	xtffg 2 4 OM 1117.33` 

- ±- ]-1E---, Mil_OTAiffg 2 4 	- ±- 74I'si'V -effi< iliElEi --Z L Lffi-c 

[0055] L0L-625, tR1V68„Z.):±111-1.0/.1NLN)SxV. , - '74aiz.-_44'zL 
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lz 4,, RMEnttI*JfAXtRJEIIGM'Aftalll'It."-CZ L L ffi*61)1=DtLZ 

. ``Z, _El L t.:7)lit 1) ±ffilNiV3J'a) 5 	M gO, C a Oft, Milt 

8,,Z):Rla- 61)ZL L ,IC, tLIGMAVrirtZiNZ. Lt_ffi-D -C 

, AT A1  :*, AtMili*, g.LLIGM' 	A V4Z_E-C4rA1z1Ellts.g3j`-e 

Z. lilzM g 0 ftiVIA1 :4E, 1 .LLI4Elz3"th--e 	(,), C a 0 ftARM 

314Elz=3"thtS.V3 .̀-CZ. Lt_ffi-D -C, RMEnttI1*)TAXtRa)A7-V 

4E, AtMilt4E, 1tLI4E-4-- Z_ElJN G , t'Aiok"-Cft,   MgO..   CaO 

S r 08,,ZfB a 00eFittsil (Mg 0-FC a 0-FS r 0±B a 0) 1.: 

)111- ZM g 08,,tfC a ooestt- ii0)1.EL ( on g 0+C a 0) / 

Mg0+Ca0+S rO±Ba0) ) ft0. 	8^1014,4L 	1,,5 0  Lig) 

)lit 	0 . 	8 Il_h L t Z L L -C , AI 	, tMilt*ffigT Ltz (,J , .LLIffi 

PilltZt.r.eor,rwmffit L Z 0 VOIlt Z L L ffi-e -  Z. 

[0076] ts8, 114,12,))VEL0)±13.Rft, 	S r 0. 	B a OffitstLISLVAfil:=ITitia 1 

L14.-Z. EJL,tf ( (Mg0±Ca0) / (Mg0±CaO-FS rO±Ba0 

) 	) 	ft, 	0. 	8 5 --.1 014,4ffitiT 	L<, 	0. 	8 8 --.1 014,4/A: 	1,JtiT••L, 

<, 	0. 	8 9 — 1 0)14,4 / 1=DIztiTL<, 	0. 	9^- 1 anb, # ffi— JEtiTL, 

< , 	0. 	9 2— 1 0)4,4/A,L)-17.41_,<, 	0. 	9 4— 1 0)4,4/G1-.: 

—17.4T 	1, < , 	0. 	9 6 --• 1 ø — L<.. 	0. 	9 8 --• 1 one 

4/Glzt.r.8-17.4T1_,LN<, 	0. 	9 9 --• 1 014,40ilZtiT 	1_,<, 	1 ffi 

A t tiT 	1, 0. Al-k7:4E, A tilt*4E, gtLI4E L4E*114J PMilicAlt 

40t,E,VJN G s  M g 00-Asaft

M  

, 	1 ---.2 3 %VA- 4 AffitiT• 	1, 0. 	-C 

, M g 00-A- 20-FIRiaft 2 %Il_h/Jqq . 	1, < , 	5 %Il_hiA: l') tiT'l, < 

, M g 00-Asil 0±1R1aft 1 5Voll-F/A1T . 	L < , 8 %Il-F/A, L)t1T . 	L 

0. 

[0077] A.--V:4E, Ate 'I' 	1 tLI4E, ANIAMEL4E*114JPIMIOA 

40#1,,,I/JN Gs 	c a 0 GA-11 OtiT• 	L, 014,4 ft 6 --• 2 1 %Z 	i) , 	i) tiT 

1,014,-  4 ft 1 0 ---.2 0%, 	GlzttT 	L,014,-  4 ft 1 0— 1 8%, — 17.4T .  

LL' 14,- 41t 1 0 ---• 1 5%--CZ. tca-3, ± RNA /JN G m g 08,,tfC a 00 
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est-g-lanb,4 	1 5-3 5%LtZLLffitiTL,<, 1 5-3 2%Lt 

ZLLfficl,)tiTL,<, 	1 5-3 o%L-4-- ZLL/GlztiTL,<, 	1 5- 

2 5%LtZLLffi-1ltiT1,<, 1 5-2 0%LtZLHA: 1•) -17.4T 

Loo 

[0078] S r oft±,12,3`0A-1-- Zffi, Afillzt- - - ZL.LLIffitgigt-4-zo .V:_- 

, m g O-V3C a oL.ELVL, JU31.A1-tiMt-4-- Z. - - Ot:_-61), s roGA- 

21t0-5%014,4L -1-ZLLNiTL,<, 0-2%04,4L-1-ZLLffi 

„I•JtiTL,<, 	o—i%014,4L -4-- ZLL/GlztiTL,<, 	o—o. 	5% 

014,4 LtZ L Lffick 1) 0-Di- 5 tzT• 	LLN. S r oft, 0j'Af13.3`L Lt 

ALts< --ctco, -4-- tsin, )i'xiokfts r o-A.Will.nz-A- ts.ojfx 

[0079] B a 0 t,±1,2,0A41-  Zffi, Afillzt---ZL.LLIffit . < tsZ, -V 

:/Pf&-FI- Z, 4E*04JPMilt/P1&TI-Z, tLI/JWKII- Z, Eq*4-A 1 

ffitigtl-Ziseorraffitt_;Zo i-ott6i), B a o0-A- 1-0— 5 %L t 

Z L L lAtT••1_,O. 	B a oGYA- 20„ 1,)tiTL,LN'te,41to-3%, 	1=D 1-.: 

tiT••Loite,41to — 2%. —17. 	Loite,41to — 1 %, „ (,0-17.41_,LN 

4.41t0-0. 	5%--eZ. B a Oft, t'AVJ`L L-C4ALIS< --Ctc 

Os  1-tSfr). )5 	A Aft. 	B a 0 	-A.W01.71:-_-gtS.l,N)SA"-C-D"--Ct, 

l,N. 

[0080] _EVALI/JN G S r 08Z):13 a 001S-Sttil - 0-5%LtZLL/AiT 

'1,<, 0-3%L-4-- ZLL/A,I,JtiTL<, 0-2%L-4-- ZLL/G1z 

tiT1,<, 0-1%LtZLLffi-17.41,<, o—o. 	5%L -1-ZLLffi 

L) —17.4T 	1, O. 

[0081] ± p2G o ck 5 lz. mg o8„zfc a oft-\-7, R11113i'5 ciU3z -A-61)Z3VA 

Z. 	Lttlz5kILA I 2 0 31tAl 1A-61)ZiNiffi/.1‘ 	<, ,*.-111 	c.%0 

-5fai_P - ZiNi --1-Z. - - L-eA.--\-7, AR1111MO)Tx - 44Z_ElJN 

Gs *Ah-tf[0.§0))TxV•W)NiaM1:-_JE1101=Dtt.Zt‘A -e1t, mg 

08,,ZfC a 00eFittil (M g 0+ C a 0) 1:5t1-1-Z A 12030 
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,g))1,.EL (A 1 2 0 3 / (m g 0+ C a 0) ) '0^-0. 	3 0 04,-  4 LI-Zo 

)ix0A-PINPIt4E, AT-\-7*4E, AIRMI4Eiti,Niz 1.- I,- 1:71-70P1 

%/JW), LtLG3-DOR*RF1-41:-_Atzttz6bizit, A I 2 0 3 , M g 0. 

C a 0 - -41.-ftLaYg 	I -*N-e,IkT-4--  ZAIMERN-eit -E3J\ -e 	1J, _LE 

)1,.EL-FifiRanb,41-•=1-- ZLLffiZR-eZo 	)1,.EL (A I 2 0 3 / (MgO 

-FC a 0) 	) 	otiTi_,LN'te,- 4ito-o. 	1, 	„I•JtiTl_,(,),4,4ito-o. 	0 

5, 	1=D1-•=tiTL,LN'te,4fto-o. 	03-eZ0 

[0082] NA g 0, C a 00)5 	IVIRIlliPMEGAB 	t 	of133\ ft C a o-eZ/JNG 

, 16;AVJ\L L-c c a 0 	at,' til  A, - 11 0 A NMI 4 E 	Ei Z tz 6i) iz it, C 

a 00-ga1:15t1tZ A I 2 0 3 0-g0/1..EL (A I 2 0 3 /C a 0) 	0 

--.0. 	4014,41ztZLLNiTL,<, o-o. 	2014,41:=1-ZLHAL) 

tiT1,<, 	o-o. 	1014,41:=1-ZLLIGiztiTL,00 

[00831 Z r 0 2 , T i 0 2 „ 	L a 2 0 3 , Y 2 0 3 , Y b 2 0 3 , T a 2 0 5, 	N b 2 0 5  

8,Z):1-1 f 0 2 it, 4E*04JPMilt, lilzP17)143[Pli-r,ii_h --ZL L tiz , 

)5A$R451filr-A--A-61) --cPINIti -E•37.*. L , 14111i-N1 MOPIt -A-61)Z1b .  tl-- 

Zo c--) -c, t'Aiokl.":80-Cft, 	Z r 02. 	T i 02. 	L a 2 0 3 , 	Y 2 0 3, 

Y b 2 0 3 , T a205, N b2058cZfH f 0 2 01SIttal-2%1%,1_LLt 

Z L L -C, ±,12,00AVM1:44-V31-- < tsZo •V:_- , estt- '11  -, 9%1%l 

T L 1--  Z L L 1::,, (,), )5 	x0MiTitili/P1 -F L„ )5 	x it! iz:gfrot/JgA ij 

, 	5rnolia)1fittt:_i,I,Entli*JTAX*-141=DtLts<tsZ, tLI/JqMtl-- 

Zise013.1EAci•JRAiztrni.1-eZo 	Ltzffi-D-c, )i'xA-eit, 	z r 02 

, T i 0 2 „ 	L a 2 0 3 , Y 2 0 3 „ Y b 2 0 3 , T a 2 0 5 , N b 2 0 5 8cktjH f 

0 2 0e,:itt- l'it2---09%L-4-zo 	z r 02. 	T i 02, 	L a203,  Y 2 0 3  

, Y b 2 0 3 , T a 2 0 5 , N b2058cZfH f 0201SIttil anTLLN`gb, 

#1t2-8%, 	,k l')4T1_,LN'te,- 41t2 -7%, 	1=Di...3T1_,LN'te,- 41t2 -6 

%, -17.4T 	L, oite,4 it 2 -5%, 	1J-17.4T 	1,014,41t3 -5%"-CZ 

0 

[0084] Z r 0 2 it, JJ'A$R4511r-A--A-61A4NIti -E•37.*.-4-- Zib .-V3, 4E*114]PiMi 
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1ilzP17)lit 'Pli -E•37*-4-ZiNiffit . < , 	.V:_- , A-7: -1A-61)1141111.1 

4ETZ3VAtAtZ0 	Ltzffi-D -C, )j'Aiok"-Cft, Z r 0 2 , T i 02, 	L a 2 

03, Y203, Y b203, 	T a 205, 	N b2058ct..f -1 f 020erittal 	( 

Z r 0 2 -FT i 0 2 -FL a 2 0 3 -1- Y 2 0 3 +Y b 2 0 3 -FT a 2 0 5 -1- N b 2 0 5 + 

H f 0 2 ) I.:5ittZ Z r 0 20-g lia))1..EL (Z r 0 2 / (Z r 0 2 +T i 02 

-FL a 2 0 3 -1- Y 2 0 3 -1- Y b 2 0 3 -1-T a 2 0 5 -1-N b 2 0 5 -1-H f 0 2 ) 	) 	0 . 

3--.1 LtZLL/JqT1_,<, 	O. 	4--.1 L -4-ZLLffictql_.<, 	O. 

5 --• 1 Lt ZLL / 	1=DIzt1T . 	L, < , 	0. 	7 --• 1 LI-  ZLLffi —17.4T . 	1, < 

, 	O. 	8-1 LtZLLffick 1)-17.41_,<, 	O. 	9--.1 LtZLL/ 1D 

1z-1EtzT1_,<, 0. 	95^-1 LtZLLffitS8-17.41,<, 	1 LtZL 

LiAi1ztzT1,00 	Z r 0 20-g lianT 	L,LN'te,4 ft 2 --• 9 %, c: L)t1T. 	1, 

004 ft 2 ^-• 8 %, 	1=DIzt1T . 1_,L4t#1t 2 ^.. 7 %, —lfitzT 	1_,L4t# ft 2 

---• 6 %, 	c: 	l')-17.4T 	LO`gb,-  4ft 2 .---• 5%, 	Glz—jEttT. 	1_,04, 41t 3 — 

5 %-e 	Z 0 

[00851 T i 0 2 1t, ±,12,f133 1̀:1:1 , tLIOPAtV1111 .t Zib 	.1".:1fittZ L L 4_,12, A - 7 

, tM11.1*61)Z1BA-1- Z0 tzt:_' L, Af111:=4AtZLJ]'A 

4<lz5.1.5A 1, tz L 	- 1-.:JTA*1-.:71(Loait?tatt/P171- in L -V3 < td:-D"--ci44( 

tiffig-Ft Z tz &I), T i 020-g- 2 - 0 — 5%04,41:1- Z L LffittT. 	LLN 

0 Pi4<iii - AtITIZ1g-D_ElJN G s  T i 0 20-g lianT 	L,014,4 ft 0 , 4 %, 

0t L)tiTLLN'te,41t0---.3%, 	1=DIzt1T . LLN'te,41t0--.2%, —17.4T . 	1, 

04,41t0 — 1 %, ,, I') —17.4T . 	1,014,4 1t0 —O. 	5%."-eZ0 IS8, Pi 

71<'l'` 	—1f.E.37*-4--  Z _hiJN G , 	T i 0 2 	- A.WIII.J1C-gstS,LNL L ijqq. 	Loo  

[0086] I_ a 2 0 3 „ 	Y203, 	Y b 203, 	T a 2 0 5 „ 	N b 2 0 5, 	H f 0 2 11„ .ELM - 

*.161)ZtffitOtt61), thIPAtVrirtZ_ElJNG, --41.-ftLa)f133`0-A- 

- 0--.4%014,41:=1- ZLL/A1T1_,<, 0 --. 3 %014,4 IztZ L Lffick 1) 

tzT . 	L<, 0--.2%04,41:1-ZLL/GlztzTl.<, 0-1 %014,41:: 

TZLLffi-1fitzT1_,<, 	0-0. 	5%014,41:1- Z L Lffic 1') —17.41_, 

00 	I_ a 2 0 3 „ 	Y 2 0 3 „ 	Y b 2 0 3 „ 	T a 2 0 5 „ 	N b 2 0 5 „ 	H f 0 2 11, 	?f 
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Af13J`L 1,--C-4ALIS<"-Ctcl,N. 

[0087] - - a).1th, -4ATicgtc0fAf13J`L 1_,-C, B2 0 3, 	P 2 0 5 tseffiZ0 B20 3  

it, lifff -g-F --ZLLtlz, Mil-itt - Itil_h --ZiB -1- Zffi, Af114 

Alz,: 	L)4E*047PM'Itffig-F-1- Zt:_- 61), - - a)-As'ia)tiT 	1, 014,4 ft 0 - 3 

%s 	,:i•Jt1T•1_,LN`gb,41t0 -1 %, 	1=DIztiT•1_,LN'te,41t0-0. 	5%"--C 

L), -4A LISOL Lffi-17.4T1_,I,N. 

[0088] P 2 0 5  ft, iki4A-1- Z L Lffi-e - Zffi, Af 114Alz 	L)4E*147PMiliffi 

1 T1-Ztz61), - - a)-A- 2- 0 - 1 %LtZ L LiAiT1_,< , 0-0. 	5% 

L -  4 - - ZLL/A:(,)tiT1_,< , 	o -O. 	3%L -4-- ZLL/GiztiTi_,<, a 
A L ISO L L ffi-lltiT 	1, O. ANNItt, Al-V:*, AINIliMiU3z0 3 -) 

t-.41t)T 	_E A-44ZlJNG, S i 0 2 , 	I 	0 	N 2 	0 OlitPli- :=Atz 	 A _ 2_3, 	___ 2_, 

K 2 0, MgO.  CaO. Z r 0 2 , T i 0 2 „ 	L a 2 0 3 , Y 2 0 3 „ Y b 2 0 3  

, T a205, N b2058,:t.fH f 020eFittal-9 5%1';,l_ELI-ZLLffi 

tiTl_.<, 	9 7%I_EL -4-- ZLL/A: 1,)4T1,<, 	9 8%1_EL -4-- ZLLffi 

[0089] 

1=DIztiT•1_,<, 	9 9%1_EL -4-ZLLffi-lltiTL,<, 	1 0 0%L 1_, -Ct 

cl..Nc, 

GI:, tLIPAt-tfIrt Z_ElJNG, S i 02. A 1 2 0 3 „ N a 2 0, K 2 0, 

MgO, CaO, Z r 028,:tfT I o20-aFit-ga -  9 5%1%.,l_ELtZL 

LffitiT1_,<, 	9 7%I_EL -4-- ZLLffici•JtzT1_,<, 	9 8%1±L-1-ZL 

L/1=DIztiT1_,<, 	9 9%1_ELtZLLffi-1ltiT1,<, 	1 0 0%L 1_, 

"r 4_, ,, 	LN. 

[0090] GI:, P171<ti -E•37*-1- Z_E/JNG, 	S i 02. A I 203, 	N a 20, 	K20, 

M g 0, C a 08,,Z):Z r 020eFitli- 9 5 0/or:LEL 1-Z L LiAiT 	L 

<, 	9 7 %1_EL -4-- ZLLffici,)4T1_,<, 	9 8%I_EL -4-- ZLL/1=Diz 

tiT1,<, 	9 9%1_EL -4-ZLLffi-1ltiTL,<, 	1 0 0%L 1_,--Ctcf,N. 

[0091] l';,LEGARA/JNG)T7A A ft, 	( 1 ) 	S i 0 2 -5 0^-.7 5%, B 2 0 3 -0^-• 

3%, A l 2 0 3'0^-5%, 	L i 2 00^-.3%, N a 2 0-0^-.5%, K 2 0 

-1^-.1 0%, Mg0-1^-.2 3%, Ca0-6^-.2 1%, 	Ba0-0^-.5 
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%, Z n0-0^-.5%, T i 0 2 -0^5%, Z r 0 2 -2^-.9%-gt,'LLffi 

tiTL,<, (2) 	S i 0 2 -50^-.7 5%, 	B 2 0 3 -0^-.1%, A 1203'0 

--.5%, 	L i 2 0-0^-.3%, N a 2 0-0^-.5%, K 2 0-1--.9%, Mg0 

2---.2 3%, Ca0-6^-.2 1%, Ba0-0^-.3%, Zn0-0^-.5% 

, T i 0 2 	0 --• 3 %, 	Z r 0 2 	3 ^-• 7 %-gti'L L iA: 	l')tiT. 	1_,O. 

[0092] ;Z::, t'ABiz-Doc1N,I311-- Z. t'xi3a)Jix*flflft, 

S i 0 2 56--.7 5%, 

A I 2 0 3 -1^-.1 1%, 

L i 2  0 	0 %Eibv"") 4 %1.%,CF, 

N a 20' 1 (://01,t±/JV-D 1 5 %A, 

K 2  0 	0 %I.%,l_h 3 %A, 

*,4, IJN-D, 	B a 0 	.A".Nr14]1::-A--r, 

L i 20, N a 20 8,Z):K 2 0 /JN  GISZIEVJN  GjEittLZ7)lit i),it4Etto 

is-g±talffi 6 --• 1 5%014,4 "--C 	1) , 

N a 2 0-gall.":5t1tZ L i 20-gala))1..EL ( L i 2 0/N a 2 0) ffiC). 

5 oA--el,), 

±7,2,7)143 1)1XECEttoelitt- '11:3'41- Z K2 0t- '10)1,.EL IK 2  0 

/ (L i 2 0±N a 2 0±K 2 0) I ffiC). 	1 31%CF --eV,), 

MgO, cao8„zfs r offiGtsZIVJNG31.11StLZ7)03 ,)±ffilNECE 

oest-g- aw1 0-3 0 %014,4"-C 1) , 

MgO 8,Z.):C a 00egttalffi 1 0 -̂• 3 0 %VA-  4 --e 	l'), 

±72,7)lit ii±ffiiNfigiEttOISIttil l:MtZM g 08,:ZfC a 001S- 

littil a.)1litt f (M g 0-FC a 0) / (M g 0+ C a 0-FS r 0) I ffi,  

0 . 	8 6p,t±-el,), 

±7,2,7)0JI)JNECEtt8cktf7)03 I) ±ffilNEt4EttOISI-Fts 	kW 2 0 

^-4 0%o4,4   -CV•), 

±72,7)L- J I) 	JNEg1Ett8Z):7)143 ,)±ffilMfigiEttoelitt- iii-.:-)ktt 

.MgO, Ca 08,,ZIL i 200elit-g- 20)i,th I (M g 0+ C a 0+ 
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L i 2 0) / (L i 2 0±Na 2 0±K 2 0±Mg0±Ca0±S r 0) ffi0. 

5 0 Il_h -e 	I') , 

Z r 0 2 , T i 02 „ Y 2 0 3 „ 	L a 2 O 3, Gd 2 0 3 , N b 2 0 5 8cYT a 2 0 

5 /3' b isZ11/JN GilifftLZECEt0fItt- i'ffi 0 %E/JND 1 o %Il-F"-e 	I') 

, 

A I 2  0 3 'g' 	2 1:5L(11-Z_LEggiEt0fIttal  0 	)11.EL t(Z r 0 2 +T i 

0 2 -1-Y 2 0 3 -FL a 2 0 3 -I-Gd 2 0 3 -1-N b 2 0 5 -1-T a 2 0 5)/A I 2 0 3 1 /J•i' 

0. 	4 01%l_h-CZ. 

[0093] ;Z:=, )j'A BVNatZt-g33\01gtal::-DO-CN,13A-4-Z. 

[0094] S i 0 2 ft, t'Aig)•`Y 1.-r7—fM133`"--Ct,), Jj'A'g-Ttilt, 4E*04] 

PMilt, lilzPifitilt-itil_h - Z5e)AZ. M%,121141*JTAXtR_Liz 

MAZEOJE4All'At Zifi'VoinZEIVitzckL)ffML,t:jR”Oggl-- Zt.-Ai) 

GAI-Izok-D"--CX*-hriNII- ZE, XtRONItitAk-g-F --, 

61)ZiN-1- Zfl3J`-etZ. S i 020 	/J'56%A-Cft4E*0JPM 

iliffig-Fl„ 	7 5%-EitZL(Allilt/Pg-F-1-Z. 't:-_-, 	S i 0 20-A- i'ffi7 

5%-t=itZLs i 02/JvAlz1ft1z)fArri1z14174tffit Ltzt), I, 

2ali-40JTA0MiliffiiVI< tc  L)1- 	--C;10,t)itti -E3J`Izts.Z. 	1174'It--A- 

tiNt‘A/JNI=DX*-41PN-I-Z L , URI:: ,,-D --CX**1.:f174ttiz ,,Z7D 

effit 1_;, adx--CALN*511iliffi*61)1=DttZfil%EntlIf*JfAXtRL L 

--CitiCE11-ets<tsZo 	tz, ;1 --A-tiNt'xiJNI=D41%,I,Entlf*JTAX* 

-1/FN-1- Z L, Uffilz„-)--CX**1::;10,0—fil3/Jq.Ett, - - 0fE1133Wagi•L 

IS-D"--CX*01*0511ilt/JgAitStAlZt:_- 61), -Volt 1)41%EntlIf*)fx 

tRLL-CiCE11--Cts<tsZ. il_toki,), S i 0 2 0-A- 2115 6-7 5%L 

1-  - Z . S i 020-A-110tiTLoite,4ft5 8-7 0%. ,,l,) tiT•• Loite4ft 

6O' 70%Z 

[0095] A I 2  0 3 4_1)TAIOV 1-r7-3[Mlz-V1-4L„ Ililti8cYPIR1Itt-rhi± 

--.Z.fb-1- Zfl3J`"-CZ. tzt:_'LA I 2  0 3 0tillffi 1 1%-r tZ L 

)j'AGAMIEilt (5-Ttilt) ffigT1-- Ztz61), i-04ARit1 1 0/01-FLI- 



/c./ { (Oz>I+OzeN+Oz ! 1) /Oz ! 11 q41(GO,V,..V-Oz ! -1 

4-4-=1 ,V,-V-A-11R-Coki;q1,4YNI 	fi [0(L '427-4 > 111-±31,(04T,Isq145,tql, R 
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-1V161)ZfI3J`"-CZt:_- 61), i-OaAlift4%1TL-1-ZLLNiTL,<, 3 

%1 -FLtZLLNIT1_,<, 	2. 	5 0/01 -FL -1- ZLLffici,)4T1_,<, 	2 

%1 -FL -1- ZL L lAtT••1, < , 	1 °/01 -FLI-ZL Lffici,)tiTl,< , ANi14] 

1z -4ALIS<"-Ctc0. 

[0119] S i 0 2, A 1 2 0 3, 7)03 1)1XECEtt8cktf7)143 1)±ffilNECEtte) 

-Asil8cti,Wiif-liz-Do-cit, inloaL)--ezffi, LL-efoT7-4--Zt'x 

i=-Fiz7T7-4-- fittiltV)\tt-tiNto-eZ. It-F, i-ttGOSVOlz-DLyriN, 

13J11-Z. 

[0120] Z r 0 2 , T i 0 2 „ Y 2 0 3 „ 	L a 2 0 3 , G d 2 0 3 , N b 2 0 5 8,:tjT a 2 
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0 5 /3NGtsZlIffiGilifftLZECEtit, 14111t8„w:PINItt - A.-6/)Za3J\-eZ 

tz6bi.pts< L t-fl -aAtZffi, Afilii0aAtzl,)tx014Itilt8ck 

zAMIliiltffig-F1-Z. Lt_ffi-D -c, ±,I,EfigiEtoelitt ilit 0 %r=iiJN 

-D1 o 0/01 -FL L, tiT••1_,< ft 1 —1 o%, „ 	(,) tiT••1, < ft2 — 1 0%, M 

iztiTL<ft2 -9%. ,, L) —17.4T 	1, < ft2 -7%, is ,-17.4T 	1, < ft 

2-6%0#L 1-Z. 

[0121] •V:_-, ±,12,0L 8 (,) A I 2 o 3 	14111t8„W:PINItt - A.-61)ZVJ`--CZffi, 

-\-7: -113'761)Zib . ft_hiTiEfigiEtta)ffit . f,N. 	±,12,figiEtt- A I 2031Z 

AL-CO. 	4 il_ha))i,.EL-C4A-4-- Z L LI:=„ 1,), Rfi, 	A I 203t-iii: 

5kti-- Z_EriEfigttoelitt- 0)1,.EL t(z r 0 2 +T i 0 2 + Y 2 0 3 + L a 

203 -1- Gd203±N b 2 0 5 -FT a 205)/A I 203/ '0. 	40p)._ELI-Z 

`c1:„ 1), lAillt8z): EMItorhi_EAT9,-4-ZLLffi-e .Z. Mint 8„t 

PINPIt - 	(,)-11rhi_htZ1 	,I/JNG, ±,12,)1,.ELft, 	o. 	5 0y,1_EL1-ZL 

LffitiTL,<, 0, 	60y.1_EL -4-- ZLLNiTL,<, o. 	7 M_ELtZL 

Lffick (,)t1T•l_,LN. 	•tt. 	)5 	xaYg-Ttilta)ti,i1/JNI=Dft, 	±,I,2)1,,ELft4. 

00 t-FL -4-- ZLLNiTL<, 3. 	0 MTL-4-- ZLHA: 1,)t1TL<, 

2. 	oMTL-4-- ZLLffiMIztiTL,<, 	1. 	00 tTL-4-- ZLHA: 1,)- 

11tiTL,<, 	0. 	90m1FL -4-- ZLLffits8-17.4TL,<, 	0. 	8 5 ll-F L 

-4-Z L LffiRlz—JEtiT 	L, o. 

[0122] 't:-_-, 	B 2  o 31t, JJ'Atxolifff -E,37.*L„ t'Aotatilt -r,ii_hl- Z 

g3J\-eZffi, A#11204Alz, 	(,)PiMilt/Pg-F-4-- Ztz6b, - -,o4Aiift 0 

—3%L -4-- ZLLNiTL,<, o-2%L-4-- ZLL/A:tiTL<, 0%P,l 

±1 %AL-4-- ZLL/A: 1,)tiTL,<, o—o. 	5%L -4-- ZLLffitiTL< 

, ANII4J1z -4A Lis < -ct„,:o. 

[0123] C s 2 o ftFiftWOlitt, iltN -4Aitst)ts.014,4 -eiki4AL,44W133\-eZ 

ffi, 4t,07)143 I)JNECEttL.LL-<-ctLI-PAhn --Za3J`-CZt:_- 61), A 

NO4flz-4ALts< -ct„,:o. 

[0124] Z n oft, Ji‘x01:4Itilt, affilt8,:zfg-k-lt.ft4EL, 14111t-A61), 
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UMIlitli - rhi _Et Zfl3J`--C 	Z/J, Afil204A-CNNA18„Zf1E*04]Pf 

il'iffigT-4-- Zt:_- 61), - -0)4A'afto-3%LtZLLNiTL,<, 0--.2 

%L -4-- ZLL/A,L)tiTL,<, 	o —1 %L -4-- ZLLffiRlztiT 	L, < , AN114] 

1:4AL,ts.< -ctco. 

[0125] Z r 0 2  ft±,12,0 L 8 L)1411ilt8,,YPINPIt - A.-61)Zfl3J`--C 	t) , /JN-D4E*1147 

PMilt - A161)Zfl3J`--C 4_, 	Z ffi, Afil204A-C)TAGAMitt/Pg-F-1- Z 

tz6 1 ) , -.. 0)4Aaft 1 — 8 %L 1-- Z L LffitiT 	L, < , 	1 — 6 %LtZ L Lffi 

[0126] T i o 2  ft)TA0tLIG)PAhn 	-trfrt, /JN-D1411'1•11,11±-4-- Zi/P1,11/JW), 

ttlz„ (,)tMilt*-0,61)Z L Lffi--C - Zfl3J`"--CZ. tzt:_'1_,A#1124A-1- Z 

L Ji7 AXtRffi7I< L MAtl,tzlitlzXtR*1-.:71< L 01XZtfltffit 1:171-tit 

RtVg 	LtSZVAIIIZt:61), - -04Kifto r•-• 6 %LtZ L LIAT 

L<, 0-5%L-4-- ZLHA,tiTL,<, 0-3%L-4-- ZLLffiRiztiT 

L<, o-2%L-4-- ZLL/A, -17.41_,<, o%i_h1%AL-4-- ZL 

Lffits.8-17.41_, < , Aan471zaALts.< -c 4_, ,, o. 

[0127] Y 2 0 3 „ 	Y b 2 o 3, 	L a 2 0 3, 	Gd 2 o 3, 	N b 2 o 5 8,:t..fi-  a 2 0 5 ft, 

4E*04JPMi1t, PiNliltitil_h, 14111i-V3M±MItitil_h0,1-etiltsA3J -̀-C 	Z/J 

, Af11204A-CMIVAPEL, tLIta< tsZ . •V:AidEtSZ**-1.1-it1,111- 

ZLLIZISZO-C, -A-11-i_Pts. < 1-- Z L LffitiT 	Loo 	Lt_ffi-D"--c_hriEfl 

33\0aAlitetraL L-c, 0-3%LtZLLNiTL<, 0-2%Lt 

ZLLfficl,)tiTL,<, o— 1 %LtZLLffiRlztiTL,<, o—o. 	5% 

L -  4 - - ZLLffickL) -17.41_,< , 	o—o. 	1 %LtZLLffits8-17.41_, 

< , Mitilir,ii_h, 11 tLI4E8c Z.1: 	A 1-11;1a-M*1-- ZIMIzitANII4J1z4A 

Lts0L LffitiT 	L, 0. 

[0128] H f 02 t, 4E*04JPMilt, PIRMirhi_h, 14111i-V3M±Mlir,11±0,i1-etilts 

f13.3\ -eZffi, Af11204A-CATRIVAPEL, tLIta< tsZ Z. •V:AidE 

isig**-11-VIII- ZLLIzts.ZO-C, -A- 2-i_Pts.<1- Z L LiAiT 	1, < , 'X 

an471zaALts.L.NLLNiT 	Loo Pb, As, Cd, Te, Cr, T I, 
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U8„Z.): T h ft, ft3±.VOreff - ht L, ANill.flzaA Lts.LNL LffittT. 	L, 

L N . 

[0129] tz , in 	)14] 1) 	JX,1t4Ett ( L i 20, N a 2 08cYK 2 0) OISItt 

111 1-7-544d6S i 0 2 „ 	Al 2 0 3 „ 	Z r 0 2, 	T i 0 2 „ 	Y 2 0 3, 	L a 2 0 3, 

G d 2 0 3, N b2058,:tf T a 20501S-Fitt- 20)1,th t (s i 0 2 +A 

1 2 0 3 -1-Z r 0 2 -FT i 0 2 -1- Y 2 0 3 + L a 2 0 3 -1- G d 2 0 3 -1-N b 2 0 5 -1-T 

a 2 0 5 ) / (L i 2 0±N a 2 0±K 2 0) I ft, NR/Pli -A161)ZLLtIzArIt 

11'1 -001)Z11,,,I/JNG, tzT• 	L,014,41t 3 —15 -eV,), 	1J tzT••L, < ft 3 — 

1 2, MIztzT 	L, < ft4 — 1 2, —17.4T 	1, < ft5 — 1 2, 	,, 1•J-11t1T1_, 

< ft5 —1 1, IS8-17.4T 	1, < ft5 — 1 004,4"-CZ0 

[0130] ;Z::, )j'A A 8,, Zf)TA B1: 	l,"-C;thri iTii -RiSi-01tha)f133`1::-DO 

-MTI:=E13J11-Z o . 1, IIIV3'"CZ S nfig4L'It8cYC e Eg4L'Itlz-D 

Lvt,N,13J11-Zo S n Et4Ett8cZfC e ECEttft, 	2aPIL L -CfERLT4ZA 

3\ --CZ,D S nfitiEttft, )5AMFTitli-4, CEVCEtX)SAVffiL, )j'A 

11:11:-AstLZ40/1Nts.;10, -Ifycl,)/u-etts;(:=1- Z L L"--C1-*_h L-Vot < t 

L Liz ,, L)M2aVXIIBI:.--401.--COZ0 —, C efigttft, Cifiret 

A 11:1 1C)SAL l."-C4?1-4-ZfigX - tAg3J\L L TIN (,) iMi• L L iz ,, (,) ;10, 

50111B 	izifitt-c 0 Z 0 ;10,a)) 	(1E1_,L)TAII:11-.:Afgl-- Z;10, (7',P1 

) a)t) ffi O. 	3 mr-n1T014,4"-C, S nfitiEtfttLEZ04]ttcrta 

/1\0;10, 4_, a < NJ 	/Jq M,No s n Ettt L L tlz Ce Ettt -;thritZ L , 5 

0 ji m— 0 . 	3 mmf2 la-.0ttS;0,04',"VP.;.1.- /J43Z-H3\0—fi at: .-eNt5g1-  Z 

o 	L0„51:-_, 	S n Et4EttL C e Et4Ett - 4:q; --Z L L (::,, L), CE:11/JN 

GiCE111::Mtz L)T17‘LVEEL' -'a-lb,4"-C)TAG);it25T)AA'&5ZLLffi"-CZt-.L- 

61), S n Et4Ett 8 ,, Zf C e Et4Ett;thritZ L LiJqT• 	L, 00 

[0131] S nfigiEt8cZfC e Ettte)M,'IAL) ;thriii 0 I-Mt ffi 0. 	0 2 Niii0/01± 

-ettif, +33\tsA2a3VA-IVII-4-4-- ZLLffi-e - Z0 40/1N/JN-Dikii--e-D--c 

4_,Mflgt--AstiN)TA 	- JEllf,v-C41%,12,OttI1*)TAX* - 41PN-1- Z L , U 

ffilz„-)--ciM,I,EnttIf*JfAX**1:=Mflgt/Jq.EttZ L , 41%,EnttI 



WO 2011/125477 
	

47 
	

PCT/JP2011/056745 

i*J

4 

 A XtR*1:1- °E

X

ffi

*

t 1,t: (,), 	Mf4ttffi

fr

Z41,

4

tzfOWIg

*

L iS 

c, 	1%,,ntlf*JA*05toli/gAtsl, 	1%,,EnttIlt 

	

x

-D   

XtRL L-citiVII-ets < tsZ . L 41.1:311_, s n Et4Et8z): c e EVEto 

5 101 1');th1:120flitffi 3 . 	5.L10/01 -F-et1.if, 	)5A11:11::+33`1:=5a71741, 

44 Z tz 61)V174t0511A 	<' L Lffi-e 	Z. 
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[01331 IS8, ;142P.1 L 1, --clAfitit -M-'101 (,) -e 0 — 1 N'i %014, 4 -e;thril-- Z L L 

t"--eZffi, Jj'AgllitilzgItilt/PLIVIZ8i-tLiJW), JJ'Ail:i 
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[0135] )5AA8cktf)TA1311, ALNPIMilt, ARM, AINUMMOL 05, 

171R-41:-_AlEtZLLffiTiSg.--eZo r.-J-F, Ji‘xA8„z.1:Ji'xi3/1-Z 
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JEHoz)sxugitifit.tzPiRmi-4--zLLffi*6-61=.41.z. LL-e, )i‘ 
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iipw41.t.z)sxv- ,-\'3, 	L41.-JEHLN--cwiatt.t.:41%,I,Entai*A 

*lift. )sx$E45.tali1.- 6 0 0°CP,LEI::_tZLLffi"-CZ. LOtz 6i), 

±,I,2,04mEntai*)sxatx--,Amii-emtum 1, tz & I ::- 4_, 1E 41. tz 	ill 'It 	it 

41-  ZLLffi -C 	Z o
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 1_, tz ffi -) ---C , A K u 4111V0311- ifirt t::41 ME n Al* 0 

fPNI: tiTiVSIMttIf*JS 	A XtRVAI litt Z L Lffi-e -  zo 

[0138] tS8, t'AA8,:Z)*,)fABOJTA$R45'2111.0t1T1_,L46,41t6 1 0 

°M±, ,: 	l') tzT . 	1_, L46, 4 ft 6 2 0 °M_E, 	G I zt1T. 	1_, L46, 4 ft 6 3 0°C 

ll-h, —17.4T. 	1_, 0$6,4 ft 6 4 0°M±, ,, I')-17.4T.L 0$6,4 ft 6 5 0°C 

L.1-h. 	Glz—lEtzT 	1_, 0$6,4 ft 6 5 5°M±, IS8-17.4T 	L. 0$6,4 ft 6 

6 0°M±, ,: 1') tS8-1fitzTLLN$6,4 It 6 7 0°M±, liI::tiT 	L 0'04 

ft 6 7 5 °M_E, fit tzT. 	1,04,4 ft 6 8 0 °M_E-C 	Z,D t'A$Rf%.;Ei1a'-  

O±IRft, f irtif 7 5 0 °Cf2 la-C 	ZiAil:=13.LM 	4'LZ 4_, 0--eittso. 

[0139] 3. 	Al: 

fiMEntlIf*00.ff L 1_, 'C.  ft, H D D0211-10.1LIZokZVM.th, Ait El 

Elz,,ZO.f[Z. AilEIER-400.1111911-Z_ElJNG1t, fiMEntli* 

J'AXtRJEllt'AG)"c7-7A61)Z L Lffil'. 41.Z. J'AA8,,tft‘ 

ABI.":,,1.,ft, Al:.J-8 0 G P al.%,LEI:_tZLLffi-C, TAARER-.4 

0 atN 0.ff 	NMI L. A-Ku MiliV*31. -irti .t t:A.-  VIM "at 	tLtz RI% En 

ttI1*1:80.-Ct, 5'-01.t7)-11R 1), 	.1 -iL4)--41-.:4=j --3 L Lffi.-C-Z. 
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0 G P a ll_hOliti - t'<"-C —i*11471zin .t"--COZ L L lAilztzT 	L, O. Ji‘ 

Z A 8,, tf)f 	A Blz,1,ft, ±Elitt -1-'<"-C —i*I1471zifUtt:_iRMEntl 

i*Jf 	A*111 Ji‘ 	A 	-421i:t1"- Z L Lffi-e - Z. 

[0141] 4. tMilt* • tLI 

MEnttI1* - Ait1=1E - 1:_- L 	, 0_: L 1: 3 	< LNXtR -421i:t1-Z_E-C, 

RMEnttIf*JSAXtRJEll)fA0tMilt* -  3 0 M N m/ k g Il_EI:=1-- Z 

L L lAiT. 	1_, O. i-0±IRft, fil't ft 3 5 M N m/ k g Vlia-CZ/Ail::_liq 

%-'41,Z4J0-efttso. tMilt*ft)TAG)-V - f_V-1A---CM 1, tz 4_, 0"-C 

Zc, LL -CfrrALft)TA0tLItz, g/cm3 L05*11V71-111:2L 
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No.1 No.2 No.3 
ji,,% i s-&% )[,,% NE% )i.,43/6 i NI%  

gia 

Si02  66.2 i 62.4 62.0 i 59.8 65.4 i 61.2 

A1203  0.5 i 0.8 0.4 i 0.7 0.4 i 0.6 

B203  0.0 i 0.0 0.0 i 0.0 0.0 i 0.0 

Li20 0.0 : 0.0 0.0 : 0.0 0.0 : 0.0 

Na20 3.3 1 3.2 3.2 1 3.2 3.3 1 3.2 

K20 6.2 : 9.2 4.4 : 6.6 6.2 : 9.1 

Cs20 0.0 0.0 0.0 0.0 0.0 0.0 

Mg0 6.5 i 4.1 9.6 i 6.2 6.5 i 4.1 

CaO 12.5 : 11.0 15.6 : 14.0 12.5 : 10.9 

SrO 0.0 i 0.0 0.0 i 0.0 0.0 i 0.0 

BaO 0.0 1 0.0 0.0 1 0.0 0.0 1 0.0 

ZnO 0.0 : 0.0 0.0 : 0.0 0.0 : 0.0 

Zr02 4.8 i 9.3 4.8 i 9.5 5.7 i 10.9 

TiO2  0.0 i 0.0 0.0 i 0.0 0.0 i 0.0 

La203  0.0 i 0.0 0.0 i 0.0 0.0 i 0.0 

Y203 0.0 0.0 0.0 0.0 0.0 0.0 

Yb203  0.0 0.0 0.0 0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 0.0 0.0 0.0 

Nb205  0.0 0.0 0.0 0.0 0.0 0.0 

Hf02  0.0 0.0 0.0 0.0 0.0 0.0 

-au 100.0 100.0 100.0 100.0 100.0 100.0 

si02+A1203+620, 66.7 63.2 62.4 60.5 65.8 61.8 

Li20+Na20+K20+Cs20 9.5 12.4 7.6 9.8 9.5 12.3 

Na20+K20 9.5 12.4 7.6 9.8 9.5 12.3 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 1.0 1.0 1.0 

MgO+CaO+SrO+BaO 19.0 15.1 25.2 20.2 19.0 15.0 

MgO+CaO 19.0 15.1 25.2 20.2 19.0 15.0 

SrO+BaO 0.0 0.0 0.0 0.0 0.0 0.0 

(Mg0+Ca0)/(Mg0+Ca0+Sr0+Ba0) 1.0 1.0 1.0 1.0 1.0 1.0 

A1203/(MgO+CaO) 0.026 : 0.065 0.016 : 0.071 0.021 : 0.049 

A1203/CaO 0.040 i 0.073 0.026 i 0.050 0.032 i 0.055 

A,0„ 4.8 i 9.3 4.8 i 9.5 5.7 i 10.9 

Zr02/A,O, 1.0 i 1.0 1.0 i 1.0 1.0 i 1.0 

()) AnAlt, Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2058.k1Thf020)"arE+2Vdn2VM 
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No.4 No.5 No.6 

11.0/0 	i 	Ni% )1.,% 	i NI% )1,0,6 i NA% 

NM 

Si02  60.2 	i 	59.4 64.8 	i 	60.8 63.6 59.5 

A1203  0.4 	i 	0.7 0.4 	i 	0.7 0.4 0.7 

B203  0.0 	i 	0.0 0.0 	i 	0.0 0.0 0.0 

Li20 0.0 	: 	0.0 0.0 	: 	0.0 0.0 0.0 

Na20 3.2 	1 	3.3 1.1 	1 	1.1 4.3 4.1 

K20 3.3 	: 	5.1 7.8 	: 	11.4 1.1 1.6 

Cs20 0.0 	0.0 0.0 	0.0 1.1 4.7 

Mg0 11.7 	i 	7.8 7.5 	i 	4.8 5.2 3.3 

Ca0 17.5 	: 	16.2 13.6 	: 	11.9 19.6 17.1 

Sr0 0.0 	i 	0.0 0.0 	i 	0.0 0.0 : 0.0 

BaO 0.0 	1 	0.0 0.0 	1 	0.0 0.0 1 0.0 

ZnO 0.0 	: 	0.0 0.0 	: 	0.0 0.0 0.0 

Zr02  3.7 	i 	7.5 4.8 	i 	9.3 4.7 9.0 

TiO2  0.0 	i 	0.0 0.0 	i 	0.0 0.0 0.0 

La203  0.0 	i 	0.0 0.0 	i 	0.0 0.0 0.0 

Y203 0.0 	0.0 0.0 	0.0 0.0 0.0 

Yb203  0.0 	0.0 0.0 	0.0 0.0  0.0 

Ta205  0.0 	0.0 0.0 	0.0 0.0 : 0.0 

Nb205  0.0 	0.0 0.0 	0.0 0.0 0.0 

Hf02  0.0 	0.0 0.0 	0.0 0.0 0.0 

-au 100.0 	100.0 100.0 	100.0 100.0 . 100.0 

Si02+A1203+B203  60.6 	60.1 65.2 	61.5 64.0 60.2 

Li20+Na20+K20+Cs20 6.5 	8.4 8.9 	12.5 6.5 10.4 

Na20+K20 6.5 	8.4 8.9 	12.5 5.4 5.7 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 	1.0 1.0 	1.0 0.8 0.5 

MgO+CaO+SrO+BaO 29.2 	24.0 21.1 	16.7 24.8 20.4 

MgO+CaO 29.2 	24.0 21.1 	16.7 24.8 : 20.4 

SrO+BaO 0.0 	0.0 0.0 	0.0 0.0 0.0 

(Mg0+Ca0)/(Mg0+Ca0+Sr0+Ba0) 1.0 	1.0 1.0 	1.0 1.0 1.0 

A1203/(MgO+CaO) 0.014 	: 	0.083 0.019 	: 	0.056 0.016 : 0.123 

A1203/Ca0 0.023 	i 	0.043 0.029 	i 	0.059 0.020 0.041 

A,0„ 3.7 	i 	7.5 4.8 	i 	9.3 4.7 9.0 

Zr02/A,O, 1.0 	i 	1.0 1.0 	i 	1.0 1.0 1.0 

() ) Ar,on it, Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2058=k1Thf020)"arEd2Vdn2VM 
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No.7 No.8 No.9 

: NI% &% : WI% 1Vz% 	: Ni% 

MO 

Si02  57.6  55.9 65.5 	' 61.8 65.9 62.0 

A1203  2.1 3.5 0.4 0.6 0.9 1.4 

B203  0.0 0.0 0.0 0.0 0.0 0.0 

Li20 0.0 0.0 0.0 0.0 0.0 0.0 

Na20 3.2 3.2 4.4 4.3 3.3 3.2 

K20 2.8 4.3 6.1 9.0 6.1  9.0 

Cs20 0.0 0.0 0.0 0.0 0.0 0.0 

Mg0 11.8 7.7 6.4 4.1 6.5 4.1 

Ca0 17.7 16.0 12.4 10.9 12.5 11.0 

Sr0 0.0  0.0 0.0 0.0 0.0 0.0 

Ba0 0.0 : 	0.0 0.0 	: 0.0 0.0 0.0 

ZnO 0.0 : 	0.0 0.0 	: 0.0 0.0 0.0 

Zr02  4.8 9.5 4.8 9.3 4.8 9.3 

TiO2  0.0 0.0 0.0 0.0 0.0 0.0 

La203  0.0 0.0 0.0 0.0 0.0 0.0 

Y203 0.0 0.0 0.0 0.0 0.0 0.0 

Yb203  0.0 0.0 0.0 0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 0.0 0.0 0.0 

Nb205  0.0 0.0 0.0 0.0 0.0 0.0 

1-1-F02  0.0 0.0 0.0 0.0 0.0 0.0 

IN+ 100.0 100.1 100.0 100.0 100.0 	1 100.0 

Si02+A1203+13203  59.7 59.4 65.9 62.4 66.8 63.4 

Li20+Na20+K20+Cs20 6.0 7.5 10.5 13.3 9.4 12.2 

Na20+K20 6.0 7.5 10.5 13.3 9.4 12.2 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 1.0 1.0 1.0 

Mg0+Ca0+Sr0+Ba0 29.5 23.7 18.8 15.0 19.0 	: 15.1 

Mg0+Ca0 29.5 23.7 18.8 15.0 19.0 15.1 

SrO+BaO 0.0 0.0 0.0 0.0 0.0 0.0 

(Mg0+Ca0)/(Mg0+Ca0+Sr0+Ba0) 1.0 1.0 1.0 1.0 1.0 1.0 

A1203/(MgO+CaO) 0.071 0.467 0.021 0.048 0.047 0.115 

A1203/Ca0 0.119 0.219 0.032 0.059 0.072 0.127 

A,O, 4.8 9.5 4.8 9.3 4.8 9.3 

Zr02/A3,03  1.0 1.0 1.0 1.0 1.0 1.0 

0i) Ar„0„1t, Zr02, Ti02., La203, Y203, Yb203, Ta205, Nb205 Hf020).8..-1giVi".44-6 0 
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No.10 No.11 
11,% 	NI% )1.••% 	NI% 

MA 

Si02  64.0 	' 	57.7 63.0 	' 	54.8 

A1203  4.0 	6.1 4.0 	5.9 

B203  0.0 	0.0 0.0 	0.0 

Li20 1.0 	0.4 0.0 	0.0 

Na20 6.5 	6.0 4.0 	3.6 

K20 1.5 	2.1 5.0 	6.8 

Cs20 0.0 	0.0 0.0 	0.0 

Mg0 0.0 	0.0 0.0 	0.0 
Ca0 16.0 	13.4 13.0 	10.5 
Sr0 0.0 	0.0 0.0 	0.0 
Ba0 3.0 	6.9 3.0 	6.6 
ZnO 0.0 	0.0 0.0 	0.0 

Zr02  4.0 	7.4 4.0 	7.2 

TiO2  0.0 	0.0 4.0 	4.6 

La203  0.0 	0.0 0.0 	0.0 

Y203  0.0 	0.0 0.0 	0.0 

Yb203  0.0 	0.0 0.0 	0.0 

ra205  0.0 	0.0 0.0 	0.0 

Hb205  0.0 	0.0 0.0 	0.0 

Hf02  0.0 	0.0 0.0 	0.0 

*1-F 100.0 	100.0 100.0 	100.0 

Si02+A1203+B203  68.0 	63.8 67.0 	60.7 

Li20+Na20+K20+Cs20 9.0 	8.5 9.0 	10.4 

Na20+K20 8.0 	8.1 9.0 	10.4 

(Na20+K20)/(Li20+Na20+K20+Cs20) 0.9 	1.0 1.0 	1.0 

MgO+CaO+SrO+BaO 19.0 	20.3 16.0 	17.1 
MgO+CaO 16.0 	13.4 13.0 	10.5 
Sr0+Ba0 3.0 	6.9 3.0 	6.6 

(MgO+CaO)/(MgO+CaO+SrO+BaO) 1.0 	1.0 1.0 	1.0 

A1203/(MgO+CaO) 0.250 	0.753 0.308 	0.567 

A1203/Ca0 0.250 	0.455 0.308 	0.562 

A,,0, 4.0 	7.4 8.0 	11.8 

Zr02/k0„ 1.0 	1.0 0.5 	0.6 

(a) A„,04, Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2058=kl....KHf020)1N-F*Ait[1*-4-60 
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No.12 No.13 

JI.A/o 	Ni% ./1.°/o 	: 	N.1% 

MA 

Si02  66.6 	64.0 60.6 	60.5 

A1203  6.3 	10.3 9.3 	15.7 

B203  0.0 	0.0 1.0 	1.2 

Li20 0.0 	0.0 9.5 	4.7 

Na20 14.4 	14.3 1.7 	1.7 

K20 0.0 	0.0 1.1 	1.7 

Cs20 0.0 	0.0 0.0 	0.0 

Mg0 4.5 	2.9 13.0 	8.7 

Ca0 7.2 	6.5 0.0 	0.0 

Sr0 0.0 	0.0 0.0 	0.0 

Ba0 0.0 	0.0 0.0 	0.0 

ZnO 0.0 	0.0 0.0 	0.0 

Zr02  1.0 	2.0 0.0 	0.0 

TiO2  0.0 	0.0 3.5 	4.6 

La203  0.0 	0.0 0.0 	0.0 

Y203  0.0 	0.0 0.0 	0.0 

Yb203  0.0 	0.0 0.0 	0.0 

ra205  0.0 	0.0 0.0 	0.0 

Nb205  0.0 	0.0 0.3 	1.2 

Hf02  0.0 	0.0 0.0 	0.0 

*1+ 100.0 	' 	100.0 100.0 	' 	100.0 

Si02+A1203+B203  72.9 	74.3 70.9 	77.4 

Li20+Na20+K20+Cs20 14.4 	14.3 12.3 	8.1 

Na20+K20 14.4 	14.3 2.8 	3.4 

(Na2 0+K20)/(Li20+Na20+K20+Cs20) 1.0 	1.0 0.2 	0.4 

MgO+CaO+SrO+BaO 11.7 	9.4 13.0 	8.7 

Mg0+Ca0 11.7 	9.4 13.0 	8.7 

Sr0+Ba0 0.0 	0.0 0.0 	0.0 

(MgO+CaO)/(MgO+CaO+SrO+BaO) 1.0 	1.0 1.0 	1.0 

A1203/(MgO+CaO) 0.538 	1.096 0.715 	1.805 

A1203/Ca0 0.875 	1.585 

A,0,, 1.0 	2.0 3.8 	5.8 

Zr02/k0„ 1.0 	1.0 0.0 	0.0 

(a) An,04, Zr02 , Ti02, La203, Y203, Yb203, Ta205, Nb2058=k7„...KHf020)Sit*Ai 60 
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I-I 0 

N 
I-1 	 o 1-. 1-. Alf 	 -..... 
0)  

cn 
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CY) 

IV 
n 

t N c, 

,T:-.5 u, c., -.., .6. u, 

ii5Callo. No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 

tt 

ELM 2.7 2.8 2.7 2.8 2.7 2.8 2.8 2.7 2.7 2.79 2.79 

)17MRIC11-1-Tg Pc] 687 692 698 690 710 701 701 670 689 650 679 
-7  
z c] twajit,;5ipA[ x 1 o 	0 

79 80 79 80 75 75 79 83 78 80.9 83.3 

-\-,:-/V‘*[GPa] 82 88 85 90 84 90 93 83 84 86 82.7 

ELMIT-f [MNm/kg] 30.4 31 31 32 31 32 33 31 31 30.8 29.6 

atCa bic.' LT [ °C ] 1180 1220 1200 1300 1250 1290 1300a 1220 1220 10501aT 
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[0178] <AafijA 

*1 

1,x, 

tto 

[0179] 	— 7.K 

LL -e, 

0^-.1 

flf*.t*5 

o tca-3, 

, 	5J`-j, 

, 	6 2 

.V:-:, 

7° 1,A 

,(/FN-4-- Ztli-S-, 

51:=7T71-7° I,APAWNG 

At Lictzlxis -conrni 

1 

• t_-ft, 

Y-(1, 

Ei 

050d 

A Lt‘r 

54-FMIffii 

flff 

ttS.fr), 

-(1, 

&TAY 

4A -C—ZiaL 

7T71--#8 - tfit4Lt:_- , 

if5AEPINo. No.12 No.13 

L 	7 I-7°  

-.11NI, 

L -C 5 0 

7° I.,A 

NLL, tz 

5 2 A 

-31`, 

•V:_-, 	El 

4 A L 

1 fM`gb, 

--e, 	Ei 7 iz 

2 

2 6-;CAI] 

IzIA — G °  

ffitNt'A 

0,1x7 

.V:_-, 

5mmIZILTL,L0  

7°1,xaff5 

wit  

LLI 2.53 
ts,A$MBIA-Tg [ °C] 592 589 

7tAtICK1t[ x 10-'/°C] - 
fi:-/V4-7 [GPa] 77 

.LL.Mt*[MNm/kg] 35 
VI' 	LT [°C] 

--•*51:7T7-4-- )TA -itiEll 

"'1,AfIl: 

2 A 	-ffitNt'A 

---•A 1 

1 —Ei 

P a 

2, 	62, 

F=A5 

5 0 , 

l„ 

0 L'A=0 °  

-(1, 

"ft*O&TAY-(1, 

1- 	°I.A1-,:,,Zji'xV'e)fipN— 

glyit'AM2 

1 8 „ yta-Zfij A 1 ---•A 1 

L-c, 	Ei 1  --.E1 

1- 	° L' Z 

9 I:=7T71-7.KY( 1, 	1-7°I,AI:=,: 

0 om-aft, i-ogaim.-$11olitzL 

3> 

:ci ,))TAV.  

ft, OA 

•V:_-, 

O. 

5 2 A, 6 2 Aft, *ffitsUi±±1.-1- 41,t.:5rM-e 

9 1:=7T7-4-4(-I Yr 

l'))TAV.  

(FCD) 

7°1,A flff 

lz 	6 

5 .--.0. 

:f,\ 

- , 

N-e—tiliLISZc 

Ltzo 

• sanb,- 4 -e— tLtSZc51::_tMLtzo 

AN0471::::*ffi0"--CZ±12"--CZ0 

;Z:=1.Alit-flgal,"--C, 

)j'AV. -All,, 

1- 	°I.A1-,:,,Zji'xV'e)fipN-

)5-( halfV 54, 6 4 

4 A, 6 4 A LOT41.Eft, 

0 0 mm--.2 0 0 mm014,4 

6 0011:KAltilfz5k1-1- ZgEffiiMVAML,tto 

El 7 1:=7T7-4-)fr lz 	5 

(1.xfm4rni) 

7°I,Alit-6. 	7MP afiTIL 

7°I,Alit-Tt-f-cf002 -1., 

2 6 1:: Wi in L tz IX a 

I,Agl: 	6 0 L - I,N1:311131 -  

El 88cZfEi91:=7T7-4-- c -3 

IIRL)ffiLtto 

1- 	° I.A1zoki•Jt'xv -wiatztia,-s-, 

4 A L JS-( 

-0. 	0 

Vg 	, ffitN)TA A, 6 

--1:_- ,o 

1,xf11: 5 

2 6, 

[0180] —&TAY

-, 
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I:= 5/1=-D -C411311RIzTffil 611:gdfft., 	"'l/Alzlitl,"-Cft, 	—1-4111-.: 2 

2. 	5 -1-.1:41ALIT4i.EL 	- 3Z1z.:SH,)11,tciffii=D1=1E1-Z1=1E --V.)1,-  

VER .tt_,'1,AIT-JE110t-.:. •Vz, 1=1E --V.)1,0M-WIA_Liz-_gdfftt,tz 1 

611:10-Flz5klitAZ 1 611:10T1*1L41ff1z-_,k1- 1_, -C, 1=1E --V')1,01=1E 

1-4111:5f=-D -CP 1 --• P 1 6 0 # 1-4 V71" Ltditlz, j -F0-F•f..41.E.fiCIT0T 

7°I,A_LV:_lt-FGARIJI:ft, *4-F,12,0f144/Adfftt-COZ. 

.T41.L(AITP1:Mplit'AittMIT 

• -F1*--1.E41ITP 2 : _h 

• -F1*--1.E41ITP 4 : al){151,AJEll_h 

• -F1*--1.E1AITP 1 2 : IfRffifk (,47 0)krAtT) 

[0181] L07'1,Aff."-Cft,T1-41.L41ITP1I-.= -C,T±I:=PRTIOMPIOS 

AlAtt641., -F1*--1.LiAllP 21:Z, ±L-FLIzoki)gil-iii5A -M 

tNt'AI:=7°I,AfIffL, -F1*--1.E.fiCITP 4 I:-C, 	 -41IE  

L-CRIzilliti--1-411± --Zt:_- 61)1:41-A-01/A -AaL, -F1*--±E•fiCITP 

1 21Z-C, ffitNt'AVRL)ffito .V:-:, TiA*7-1.E.fitiTP 2^-P 1 2 , L 

, 41AtZlitlz±-011 • ;t3A1IIVIVA'att, 1*-±E•fiCITP 1 2^-.P 1 6-Lf%,  

ate .,1-, 	t—'- - tiJJElll."--C-FG)N1/Jqlfr)41.Z. 

[0182] ".-C, T111-4±LiAff P 2 1:80-c-Al-ttLZI,Agff07° 1,AR-.41131 ( 

J'AizEt-hi:tZR-.41131) , 8,,Zf, 	7°I,Alitft, 7I<Y-(1, 7 1-7°I, 

A - '-A'atZtli-S-L Ufirlielziat Lt_. •V:_-, _h8,,Zf TOUN, 8 

,,Zf, 	7°1,Aflfa)5railt, 	±111'1'14_,7J<Y-(1, 	1- 	°I,A1-.:1E110Z7°I, 

Aflf 	5 0, 6 0 Lira-IL Lt_-. ts.8, -F14.-1.E.fm p 1 IziAITI-ZT 

±IzlittztitLZTAinaM-t)TAGAS -1.1t, - -02-p-1. -$110111-ZL L-e 5 0 

0^-.1050dPa • s 04,-  4 "C — t L IS /5 ,, 5 iz Ei V L, tz . 

[0183] —F,H5— 

NEft, 110 1 0 0 0$3z07°I,Agf--A-al,t:_-&, 99 1$3zR-1 00 

0$3zHC))5AV. ---,7°1),t_,-c, JJ'AV. ,W)11,1.1, AF9 

M., 	JtNliVi, tR1V4 	, 	±111-1. -ETcf[MX5flirk-1tT, 7-( 	1=1)(— 
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1ILN-05filit Lt.:. IS 8, OftLa)- 7°)1,-CtrAgft 7 5mm, *H )f:± 

0. 	5mml?,lA, 	ittNPV'ft0. 	9 Omm-C -Dtz. La)*MJNG, mg/ 

tRPTELft 8 3. 	3 -e 	Z L L bqii'D t:: . .V:: . Pi Milt . tNPVG8,,Zfilll 

ft 	, it1E11 1,t ANt 	o , t'Aangtti, 7°I,AT.U.Soktf7° I,AIZJEll 

1. tzgl-it'AG)TairAL4:Uz, *8 lz7T71-0 IS8, Aaim A 1 --.A 1 1 1:=8 

Lvt, Aafil#1-4111A1Z, t'AN o. 	1 --.1\1 o. 	1 1 iJNI=DiEtRtLZ*40 

t‘A - )i'AN o. 	0111AI:1E110, tht-Zf ilA 1 1:1180-CN o . 	1 2 a))5A 

-111LN, taZAA 2 I.:80-C, N o. 	1 3C))5A -1EIILN, taZAA 3'-A 

1 3 Ot-40taZfill:=80-C, t'AN o. 	1 ---•N o. 	1 1 /JN G 3E* 	41,Z 

t•40)TA-)TA N o. 	0111RIZJEll Otz. Vt, taZfil A 3 ---• A 1 3 I:1'D 

Lvrft, ite 1 0 0 0$3Z07°I,Agffiti(=T07°I,Agfegil-itA 

LOMMIJqtt Lt.:1:61), if5A .5, ,g)1,7°1),‘1t, Fi-Mbqttt 

Zi01:44Gttt:_- )TAV. : 7 	1 0$3z--7°1):1,t:_-. 
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•ICENiijNo 1--11 12,13 1-11 
71AZT.t 71(Y-fl.,1-'1A kraY-fi,91-7'1.A &FAY41.91-J'l,  

Flititii'5xonliri [°c] 1250 1250 1250 

iTifiea 

if WI A E A 

TiEgt A C C 
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Irn - - it f.A.71.xitiiz 
FTIMR 
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tRPTEft, )j'AV. G)11:11C)/JNI-;*11.1 5mm8,,Z.):30mm0% 

fflz-DLyr, JE1-4111:=0 ft, 	9 Oft, 	1 8 Oft. 	2 7 0 -1:04,111.1:-D, 7 

-(1=1)(--e5ftlitL, eFit8,,loArk-Aotxmonas-*6btz. --1, 

"r, 	1 0$3ze)--7°)1,G)Nag*1rA-Tc1-,:, il-F0F,T9ffiaa-CF,T9ffiL, 

L. 

A : masa)*frAffi, 	1 0 1J mil-F 

B : masa)*frAffi, 1 0 lim-EitZ 

[0188] -±111-a- 

±12-aft, ETcjW1X5fliin,tT (1_4A4*AttN, A3-1-1.3T-cf[M51111 

,A-Lx, MA P- 3 D) 	-1E110"-C. 11:140--7°)1,0±111-1--*61)t:_-. 

i-L-C, 	1 0$3z0- 7°)1,0±111-1.0*frA-Tclz, jl-FenTiffiaa--eF,Tiffi 

Lt.-:. 

A : 	±12T-1A-10*frAffi4 li ml -F 

B : 	±111-11- 0*(rAffi. 	4 li m- E=,  t 1 0 ,u mil-F 

C: 	±11111.;.'-o*frAffi, 	1 0 lim-EitZ 

[0189] <Aafii B 1 > 

AVM/0k 1 1:80"-C, 7°I,AfIffMal-, O. 	2f', O. 	5f,n.S,Z):1 . 

0fm34<aL l,"-C, )j'AV. -'11PNI,t.z. 

[0190] <thEtfilB 1 > 

"'l/Agf[Mil -, O. 	2f's O. 	5f'n.S,:tf 1 . 	0fm34<aL l„ 7° 

l'AfIl: 	5 0, 6 0 L L-C, 7°I,AfIl: 	5 2 A, 6 2 A lz 2*0 Ribpi 

10 -Virilttzta) -1EllOtzW*1-ft. -A-aim A 1 L illelzt‘ 	AV . 	: 

-'(1PN L tz . IS 8 , 7<1t, lig 2 0 m m 0') 	‘IXG) 8 138,,f4 	Y ilg 6 5 

m m 0 I) :.J 	‘IX 0 8 fil3 -C V,) , 7=Aft0. 	3 mm-CZ. •t:z. 7-<an.ff 

f[ 	ft, ilVV[MX-fIL, )j'AV. W)*(zniV5X/J”[M"-C.Z. 

[0191] -Mt- 

Niffift, Mel 000   bzot.xgf--A-al,t:_-&, 9 0 0$3zR- 1 00 

0$3zHC))5AV. /JNI=Dif,t1:=3$3z---7°1):1_,"--C, *112 5mm 
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8,, Z.f *II 6 0 mml.:80-C, Wi11-h11:=0 la, 	9 Oft, 	1 8 0 lalicZ):2 7 

0 111-01AITO*PVI -71:1)(- 1::c 	I') ;PIP L tz . -- L ""C t• 4 0--: 7°  ) l, 

lz-DO-C, *112 5 mml:=81tZtNPVIOitili8cZPRPVISL, *g6 0 

mml:=811- 5tR1V0*fin-ScZPRPTEL 	*615t-.:. .Vz, 110,7°I,Ag 

Aht Lt_-  „1=, )j'A V. ,W)10141.ffit L;t::$333Zt rj, 	1` L -C s Ail 

41.05Et*ViT9dE Lt.:. Lt. G 0t,tM -* 9 lz=7T7t. 

[0192] *9 I z 7T71-  ,, 	5 I 7.- , 	.-A-aiM B 1 I:5kt 1_, "r thEtfil B 1 'eft, 5 19 iftil I:5kt 1_, ""C 

A1,911:11.10tR1VWX < IS L) , tR1VOffit 	< tSZ L L bql.1-) L. .t.:-_- , 7° V 

Agf[WRIOPAtIziSO, WiltWItt LA'31-  < tSZ L L bql.1-Dtto tS.8, 7°  

l'Agj: 	5 2 A, 6 2 AlAvrtLt 	514. tci./JN G IS Z 7°  1,AgIft1Ell 

tz L, L 5 1_, tzIll EA -Vglitt. 0 rum i t t L;ts.o. 
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 -.1 
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,T:-.5 u, c., -.., .6. u, 

MEM5 
.7,No 

E.5 41ftrg 
CC) 

MBA 
'[..d 
uairm 

( s) 

qt,:./A, 
No 

Noglill-VE 
Vitt V1-60mm *41-25mm ±ffi (*P1 25,60mm) 

1 ±",t3{1-5 
(mm) 

4,M*14 
(mm) 

il.]111 
(mm) 

MASI 
(mm) 

ti.ifil 
(mm) 

VAIS 
(mm) 

B1 

No. 1 687 

111  
("11) 

0.2 
1 0.913 0.00381 0.898 0.00148 0.906 0.00792 

A 2 0.913 0.00415 0.898 0.00403 0.905 0.00854 
3 0.913 0.00453 0.900 0.00148 0.906 0.00743 

0.5 
1 0.899 0.00071 0.881 0.00218 0.890 0.00939 

A 2 0.920 0.00295 0.907 0.00224 0.914 0.00712 
3 0.902 0.00286 0.880 0.00083 0.891 0.01120 

1 
1 0.907 0.00412 0.893 0.00166 0.900 0.00790 

A 2 0.907 0.00259 0.892 0.00083 0.899 0.00774 
3 0.908 0.00083 0.890 0.00071 0.899 0.00916 

.LLEMR1 
B 1 

5M4 9 

0.2 
1 0.909 0.0044 0.893 0.00171 0.901 0.00897 

A 2 0.909 0.0048 0.893 0.00465 0.901 0.00961 
3 0.909 0.00523 0.895 0.00171 0.902 0.00843 

0.5 
1 0.895 0.00082 0.876 0.00252 0.885 0.01057 

B 2 0.916 0.0034 0.902 0.00258 0.909 0.00811 
3 0.898 0.0033 0.875 0.00096 0.887 0.0125 

1 
1 0.903 0.00476 0.888 0.00191 0.895 0.00894 

C 2 0.903 0.00299 0.887 0.00096 0.895 0.0088 
3 0.904 0.00096 0.885 0.00082 0.895 0.01032 
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[0195] <Afiic 1 > 

Aaim A 1 iz80-cfpwl.tztAV: 	7=—)L, 	M -.1Ciit, a 
L

.. 

L. tz . ;1::, RMEnttIf*Jf 	A XtRa”1-1,9 L IS ZiE11333` L WI 6 TL I: ts zim 

3`1,= A 7 	-( V.hui 	-h-t L, L. 	L 5 1, tthri i-C, M-11:11.18,, YM-11:11.11:: 2 -Darn 

61:94X0M-fM1-Z. ;Z,v-C, A 	-( V.hui LtziE103`11133J'ill.71zhuNIL, 

"r, )j'AGA,41M10X1:-_,, L), A 	V.huil,LMI:=5/1-D-C 	v 

-1?Et 	--., 	1RIJRIC)F9a”.141.1 3a03`L AIRIMOJ'L /J% 	41.Z. 	Lttiz ,, 	(,) 

, AF9f[MX05-rAIX)TALISZ. 

[0196] ;Z::, 5'-r A!IXJTA 	- -'\-7:77 1) :‘I'ci.e1::,, 	L)f[Mhui -al„ 

Glz-SAURVI-Dtto ;Z:-_, 5-r A 	)j'AG)I*1::Ar 1 um -h-t 

Ltz&, Jj'A 	- 4E'*`'MLAI"z-5.1.5.* L"-C4E'44E-1-  Z. 4E'4'ME&, +33`1:: 

51 Lttif5A1z5L(1-  l„ 1- 2f3feaLt.z. "A 2f3faifi'&, 5'-r A 	if 

A -41-151 L-C41%5-i A 	JE11)TAXtR - '11PN Ltz. XtRa”1-1Ift 6 

5mm, 11:011qLgft2 Omm, PV 	ft0. 	8mm-C, I*C)±1111affi4 )u 

mt%ilT, I*0*.El 	ffi 0 . 	2 n mr;il-F-C 	), 	v E',Ifi'l'ci.1_,I.":FiRT 

f[MORMEnttIf*Jf A XtR V4 ZLLffi-e tz . 

[0197] <.-A-aim D 1> 

-A-aim c 1 1-.:80"-CfPNLLRIMEntlf*JfAX* -1110"-C, LORI% 

nttIf*JTAXtROI*_hlz, .171-ME, TitlE, 	Rilill, amm, zam 

J.-L0111AI:=1:ML, 41%EnttI1*V4tto •1-', 0,7 1-.'i7-DtzflliM 

IT-1110"--C, 	DC71-1=1:A/iv 	ii:‘MIZ-C, 	A r 14.4%11:1-C, .171- 

ti 1E, Titlf. 8 ,, Ziatill -111M-111-A L, L. LOL ., .171-ME ft, PV 	20 

nm07/1.77AC rTiJEL IS 	5 lz, 	Cr T i 	—if*Y 1.- 	-1Elli,v-C 

MN L L. faLvt$30k • nibit A 	flliM IT -1Elli,v--C , A r n.4%ro--e, D 

C71.-.1=1:.JA/iv 	ii:.J‘MIZ-C -FitilL L-C7/1.77AC r R ub‘ 

GISZlOnmWOJEVM 1, tz . 	WI JE 1 t , 'W' 	2 0 0 n m 0 7 

)1,77A FePt . t.--itCo P tJELts.,551::, 	FePt . t.--itCo P t 

—ilvi.- -JEll 0-camp], -1,400 c'c I z "r MN 1, tz . RI 'It 11 VC 0 MN -i't3Z 
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.tt:_iMEtattIl* - fIlint-N/JN GhriM:PiAtz4 L, 6 5 o — 7 0 0 °COM' -1- 

-C 7 = — i l, L. t: . 

[01981 OLvt, i.1,,.*1-*1-iiL Utz CV D/1-.:1)**ibt —7‘Gts. 

zagEviiffILt:_-. 	̀0TH, 	P F P E 	(ii-7D1=17K 1)I- -)i,) 	1E1EILN 

Cts.ZNI5 1 - 5'-i V 7' 	- 1.- MI: ,, L) f[01 Ltz. NIM17.011-AlVit 1 nrn-e 

VJ -D L. ll_b_aniiaifil= 	(,) , 	W.21141{*V4L- 0 

[0199] [RMEMIl*f5AVNGATidE (*Ma , * 	5 *al)) ] 

t-X*0*(MMER114M11-1-Z)05,(Imx5pmOZWE 

1 -J:g 	11311 	ti (A FM) lz ck ',ARV- L., 	1 ,u m x 1 ti mune,4t -CAM' 

41,,5*M.E10X1irqi-.s..)R a, 	5 jimx 5jimOrff4 Z 	41-ZWM.E1 

,g)Ngir4t4,-]R a, 51A 1 00 II m^-• 9 5 0 11 mlz--811- Z*54aL)0X4E 

1'i-ZA/a”111t1,tt.. 

[0200] oftvDRIMEMIl*f 5 ZX*R1-.:-) 0-C t s  1 ,u m x 1 ji mae-  # TIM 

,t.41,z*Vfion1irqi,:7R a ffi0. 	1 5-0. 	2 5 nm014,4, 5 ji m 

x 5 li mig)0,4 -e5f111t 	tt,Z**Elig)NIC•tJR a ffi 0 . 	1 2 --.0 . 	1 5 

nm0a#, ilM 1 0 0 g m--9 5 0 g mIZSSItZA 	5 *a 9 Oni$i*itw 

a ffi0. 	4 "- 0. 	5 nm"--CL), RMEMIII*1:1110G4IZXtRL 1_,-CrplEA 

Ots014,4 -C-DL. 

[0201] [11 	%r  

( 1 ) 	illili 

- —01z, Will -1-ffi 4 )u 1111A"-ettifitgiliCALIESAt 	•ti 5 L L ffi 

•-•e - Z. _LIE 	M"-CfM1_,t-A -RMIER41 	0'I'±**11. (5'-r A 	AG) 

ritiVALIIV7L, ritiELNIL0±- 5,11 (*1-,=&tatsrli-i) 0 	( 

1-4.11 	) ) 	, 	ill1ti;11i1IVIT-0511l1t Lt L L 6, 01-'11.041%Entl9*t 

illialt4timPJAT-Dit.LOMffiG,FePt1WVIItcoPt11 

3101FIVDAZZatc8o-ctVsZUVLLtffi- LLMMTZ 

. ts8, ftlEll Lt.:±111-111111tTft, Aa011iok 1 	1:80--cill-plogiptiz 

111E11 L. tz 4_, 0 L ill i_;"--e 	L) , 5 il-AA-44J ROT 	Z,D 
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[0202] ( 2 ) 1:1 — 1:7 :1=1—  KIM 

±,I,EM"--Cf[MLtzt-41%EntlIf*, 1=IEtz 5 4 0 0 r P rnaMr-e1=1 

etZ 2. 	5-( ,/ \— 1:5-r A 	lz-( V.Izrgftl„ i=i—  1:7:A=1—  lz 

(Load Unload, P,CF, 	FLULJ 	LT-1-1-- ) 7,447-Dt.z. ±,I,2,/\-1:5-r x 

'D t.: c, OftLaVIMEntlf*t L u L OPMEItzft 6 0 T1=1 	E .t tto 	tz 

, L U LIZarrilzA E:1:)1404.LONIJMERT3z0i-iotzckZ0JAill=1 

E1z,,Ztzt)(4ffit L;ZLIMI:1:11: 	v 	_r474-l'3---7/1,7A 	I) Y--' 

ri-#7ffit l; Zffi, 0-rtLaMMI,Entai*t_Marrilz Lt. Gri-#71t5Et LIS/JN 

Ito 

[0203] lt_he)VM/JN Gs *ItlEIJIOMMEntlIf*anbaMlz ck 1)17,N 	41,t-.:M% 

Entlf*"-CitiMIVALIEUXtffiTicg."-CZ0 L a),, .5 lz l,"-CfPNLt: 

41%5-r A 	ft 1,--T- 011Utlz„ (,J emau 	7 A 1-1-ZgEnTt 

R117,A 14,211A) 0,  \— 1:5',(A-V37-(1:1511:,,L)7,A1-1-- Z,12, 

OA (v-(7 1:1517,A 14,211A) 0/N— 1:5'-i A 	izttTa-e 	Z o  

[0204] [i- 1t,0 -DLyr] 

IS 8, 11-F0*1 0 --•*2 31::fi17T7tZtAAElgiJNI=DISZA (t‘ 

AN o. 	1 4^-N o. 	6 3) 	-1E110 --C, -Altim A 1 ̂ -•A 1 1 1:17FtileL171 

elz El 1 —Ei 9 1:=7T7-4-71<Y'r 1, 	1.-7°I,A--A-al,"-Ct, AafIJA 1 --.A 

1 1 Ltitaglif2 -1-GAMilt, 	ill-pv.s c zftNpvig-4--zt'Av' 

bt141=DttZ0 
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No.14 No.15 No.16 
)1.,..k:. wi% ill.% 	Ni% 11.,cM NI% 

gig 

Si02  66.2 : 	62.4 62.0 	: 	59.8 65.4 : 61.2 

A1203  0.5 : 	0.8 0.4 	: 	0.7 0.4 : 0.6 

B203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Li20 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Na20 3.3 : 	3.2 3.2 	: 	3.2 3.3 : 3.2 

K20 6.2 : 	9.2 4.4 	6.6 6.2 : 9.1 

Cs20 0.0 0.0 0.0 	0.0 0.0 0.0 

Mg0 6.5 4.1 9.6 	6.2 6.5 4.1 

Ca0 12.5 11.0 15.6 	14.0 12.5 10.9 

Sr0 0.0 0.0 0.0 	0.0 0.0 0.0 

Ba0 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

ZnO 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Zr0 2 4.8 : 	9.3 4.8 	: 	9.5 5.7 : 10.9 

TiO2  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

La203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Y203 0.0 0.0 0.0 	0.0 0.0 0.0 

Yb203  0.0 0.0 0.0 	0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 	0.0 0.0 0.0 

Nb205  0.0 0.0 0.0 	0.0 0.0 0.0 

Hf02  0.0 0.0 0.0 	0.0 0.0 0.0 

Int 100.0 100.0 100.0 	100.0 100.0 100.0 

Si02+A1203+8203  66.7 63.2 62.4 	60.5 65.8 61.8 

Li20+Na20+K20+Cs20 9.5 12.4 7.6 	9.8 9.5 12.3 

Na20+K20 9.5 12.4 7.6 	9.8 9.5 12.3 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 	1.0 1.0 1.0 

MgO+CaO+SrO+BaO 19.0 15.1 25.2 	20.2 19.0 15.0 

MgO+CaO 19.0 15.1 25.2 	20.2 19.0 15.0 

SrO+BaO 0.0 . 	0.0 0.0 	. 	0.0 0.0 . 0.0 

( Mg0+Ca0 )/( Mg0+Ca0+Sr0+Ba0) 1.0 i 	1.0 1.0 	i 	1.0 1.0 i 1.0 

A1200 Mg0+Ca0) 0.026 0.065 0.016 	0.071 0.021 0.049 

A1203/ Ca0 0.040 0.073 0.026 	0.050 0.032 0.055 

A,O, 4.8 . 	9.3 4.8 	. 	9.5 5.7 10.9 

Zr02/A,O, 1.0 	: 	1.0 1.0 	: 	1.0 1.0 : 1.0 

ICI 

&X 2.7 2.8 2.7 

ii7x$R453.a-rg[°c] 687 692 698 

ti,  fgliME1Atiz [ x 10-'/°C] 79 80 79 

-V:1*.4V [GPa] 82 88 85 

EL Wit* [ MNm/kg] 30 31 31 

amsayarr [°C] 1180 1220 1200 

( )) A,On  I t , Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb204-Sck.r...gHf020e;-1--g*RS44Z. 
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No.17 No.18 No.19 
)1.,..k:. wi% ill.% 	Ni% 11.,cM NI% 

gig 

Si02  60.2 : 	59.4 64.8 	: 	60.9 63.6 : 59.5 

A1203  OA : 	0.7 0.4 	: 	0.6 0.4 : 0.6 

B203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Li20 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Na20 3.2 : 	3.3 1.1 	: 	1.1 4.3 : 4.1 

K20 3.3 : 	5.1 7.8 	11.5 1.1 1.6 

Cs20 0.0 0.0 0.0 	0.0 1.1 4.8 

Mg0 11.7 7.8 7.5 	4.7 5.2 3.3 

Ca0 17.5 16.2 13.6 	11.9 19.6 17.1 

Sr() 0.0 0.0 0.0 	0.0 0.0 0.0 

Ba0 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

ZnO 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Zr02  3.7 : 	7.5 4.8 	: 	9.3 4.7 : 9.0 

TiO2  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

La203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Y203 0.0 0.0 0.0 	0.0 0.0 0.0 

Yb203  0.0 0.0 0.0 	0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 	0.0 0.0 0.0 

Nb205  0.0 0.0 0.0 	0.0 0.0 0.0 

Hf02  0.0 0.0 0.0 	0.0 0.0 0.0 

Int 100.0 100.0 100.0 	100.0 100.0 100.0 

Si02+A1203+8203  60.6 60.1 65.2 	61.5 64.0 60.1 

Li20+Na20+K20+Cs20 6.5 8.4 8.9 	12.6 6.5 10.5 

Na20+K20 6.5 8.4 8.9 	12.6 5.4 5.7 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 	1.0 0.8 0.5 

MgO+CaO+SrO+BaO 29.2 24.0 21.1 	16.6 24.8 20.4 

MgO+CaO 29.2 24.0 21.1 	16.6 24.8 20.4 

SrO+BaO 0.0 . 	0.0 0.0 	. 	0.0 0.0 . 0.0 

( Mg0+Ca0 )/( Mg0+Ca0+Sr0+Ba0) 1.0 i 	1.0 1.0 	i 	1.0 1.0 i 1.0 

A1203/(MgO+CaO) 0.014 0.083 0.019 	0.048 0.016 0.105 

A1203/ Ca0 0.023 : 	0.043 0.029 	: 	0.050 0.020 : 0.035 

Ar30, 3.7 : 	7.5 4.8 	: 	9.3 4.7 : 9.0 

Zr02/A,O, 1.0 	: 	1.0 1.0 	: 	1.0 1.0 : 1.0 

ICI 

ttI 2.8 2.7 2.8 

ii7x$R453.a-rg[°c] 690 710 701 

ti,  fgliME1Atiz [ x 10-7/°C] 80 75 75 

-V:1*.4V [GPa] 90 84 90 

EL Wit* [ MNm/k 32 31 32 

50+05,11-LT [°C] 1300 1250 1290 

( )t) A,On  I t.. Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb204-Sck.r...gHf020e;-1--g*RS4-4--Z. 

[0207] 



WO 2011/125477 
	

79 
	

PCT/JP2011/056745 

[*12] 

No.20 No.21 No.22 
)1.,..k:. 	' 	wi% ill.% 	Ni% 11.,cM NI% 

NM 

Si02  57.6 	55.8 65.9 	62.0 64.1 60.0 

A1203  2.1 	3.5 0.9 	1.4 0.4 0.7 

B203  0.0 	0.0 0.0 	0.0 0.0 0.0 

Li20 0.0 	0.0 0.0 	0.0 0.0 0.0 

Na20 3.2 	3.2 3.3 	3.2 3.3 3.2 

K20 2.8 	4.3 6.1 	9.0 6.2 9.0 

Cs20 0.0 	0.0 0.0 	0.0 0.0 0.0 

Mg0 11.8 	7.7 6.5 	4.1 6.5 4.1 

Ca0 17.7 	16.0 12.5 	11.0 12.5 11.0 

Sr0 0.0 	0.0 0.0 	0.0 0.0 0.0 

Ba0 0.0 	0.0 0.0 	0.0 0.0 0.0 

ZnO 0.0 	0.0 0.0 	0.0 0.0 0.0 

Zr0 2 4.8 	9.5 4.8 	9.3 4.8 9.3 

TiO2  0.0 	0.0 0.0 	0.0 2.2 2.7 

La203  0.0 	0.0 0.0 	0.0 0.0 0.0 

Y203 0.0 	0.0 0.0 	0.0 0.0 0.0 

Yb203  0.0 	0.0 0.0 	0.0 0.0 0.0 

Ta205  0.0 	0.0 0.0 	0.0 0.0 0.0 

Nb205  0.0 	0.0 0.0 	0.0 0.0 0.0 

Hf02  0.0 	0.0 0.0 	0.0 0.0 0.0 

Int 100.0 	100.0 100.0 	100.0 100.0 100.0 

Si02+A1203+8203  59.7 	59.3 66.8 	63.4 64.5 60.7 

Li20+Na20+K20+Cs20 6.0 	7.5 9.4 	12.2 9.5 12.2 

Na20+K20 6.0 	: 	7.5 9.4 	: 	12.2 9.5 : 12.2 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 	1 	1.0 1.0 	1 	1.0 1.0 1 1.0 

MgO+CaO+SrO+BaO 29.5 	: 	23.7 19.0 	: 	15.1 19.0 : 15.1 

MgO+CaO 29.5 	: 	23.7 19.0 	: 	15.1 19.0 : 15.1 

SrO+BaO 0.0 	1 	0.0 0.0 	1 	0.0 0.0 1 0.0 

( Mg0+Ca0 )/( Mg0+Ca0+Sr0+Ba0) 1.0 	i 	1.0 1.0 	i 	1.0 1.0 i 1.0 

A1203/(MgO+CaO) 0.071 	i 	0.467 0.047 	i 	0.115 0.021 i 0.057 

A1203/ Ca0 0.119 	0.219 0.072 	0.127 0.032 0.064 

Ar30, 4.8 	; 	9.5 4.8 	; 	9.3 7.0 ; 12.0 

Zr02/A,O, 1.0 	1 	1.0 1.0 	1 	1.0 0.7 1 0.8 

ICI 

&X 2.8 2.7 2.7 

)17A $R45/19.11 Tg [°C ] 701 689 686 

ti,  fgliME1Atiz [ x 10-'/°C] 79 78 74.6 

-V:i4V [GPa] 93 87 85 

EL Wit* [ MNm/kg] 33 31 31 

50+05,11-L-r[°c] 1300 	',A 1220 1180 

( )) A,On  It .. Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2058.t.gHf02(0e.;-1---g*R .S4-4Z. 
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No.23 No.24 No.25 

)1.,..k, ' wi% ill.%  Ni% 11.,cM  NI% 

gig 

Si02  67.7 59.4 67.7 58.8 59.7 58.7 

A1203  0.5 0.7 0.5 0.7 0.0 0.0 

8203  0.0 0.0 0.0 0.0 0.0 0.0 

Li20 0.0 0.0 0.0 0.0 0.0 0.0 

Na20 3.4 3.1 3.4 3.0 3.2 3.2 

K20 6.3 8.7 6.3 8.5 3.3 5.1 

Cs20 0.0 0.0 0.0 0.0 0.0 0.0 

Mg0 2.1 1.3 2.1 1.2 11.6 7.6 

Ca0 12.8 10.5 12.8 10.4 17.5 16.0 

Sr0 0.0 0.0 0.0 0.0 0.0 0.0 

Ba0 0.0 0.0 0.0 0.0 0.0 0.0 

ZnO 0.0 0.0 0.0 0.0 0.0 0.0 

Zr0 2 4.9 8.9 4.9 8.8 4.7 9.4 

TiO2  0.0 0.0 0.0 0.0 0.0 0.0 

La203  0.0 0.0 0.0 0.0 0.0 0.0 

Y20
3 2.3 7.4 0.0 0.0 0.0 0.0 

Yb203  0.0 0.0 0.0 0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 0.0 0.0 0.0 

Nb205  0.0 0.0 2.3 8.6 0.0 0.0 

Hf02  0.0 0.0 0.0 0.0 0.0 0.0 

Int 100.0 100.0 100.0 100.0 100.0 100.0 

Si02+A1203+8203  68.2 60.1 68.2 59.5 59.7 58.7 

Li20+Na20+K20+Cs20 9.7 11.8 9.7 11.5 6.5 8.3 

Na20+K20 9.7 11.8 9.7 11.5 6.5 8.3 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 1.0 1.0 1.0 

MgO+CaO+SrO+BaO 14.9 11.8 14.9 11.6 29.1 23.6 

MgO+CaO 14.9 11.8 14.9 11.6 29.1 23.6 

SrO+BaO 0.0 0.0 0.0 0.0 0.0 0.0 

(Mg0+Ca0)/(Mg0+Ca0+Sr0+Ba0) 1.0 1.0 1.0 1.0 1.0 1.0 

A1203/(MgO+CaO) 0.034 0.059 0.034 0.061 0.000 0.000 

A1203/Ca0 0.039 0.067 0.039 0.067 0.000 0.000 

A,O, 7.2 16.3 7.2 17.4 4.7 9.4 

Zr02/A,O, 0.7 0.5 0.7 0.5 1.0 1.0 

ICI 

ttI 2.8 2.8 2.8 

ii7x$R453a-rg[°c] 716 710 696 

ti,  filiME1AR [ x 10-7/°C] 77.1 75.7 76.6 

-\''..[GPa] 86 85 88 

EL Wit* [ MNm/kg] 31 30 31.6 

mmArr[°c] 

()I)A,On ft, Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2058cktgHf020e;-1--g*RS4-4--Z. 
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No.26 N o.27 N o.28 
)1.,..k:. wi% ill.% 	Ni% 11.,cM NI% 

NM 

Si02  64.8 : 	60.6 57.9 	: 	52.8 71.3 : 67.0 

A1203  0.4 : 	0.7 0.4 	: 	0.7 0.4 : 0.7 

B203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Li20 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Na20 0.0 : 	0.0 3.1 	: 	3.0 3.3 : 3.2 

K20 8.9 13.0 3.3 	: 	4.7 6.2 : 9.1 

Cs20 0.0 0.0 0.0 	0.0 0.0 0.0 

Mg0 7.5 4.7 8.3 	5.1 6.5 4.1 

Ca0 13.6 11.8 16.1 	13.7 7.5 6.6 

Sr0 0.0 0.0 0.0 	0.0 0.0 0.0 

Ba0 0.0 : 	0.0 2.1 	: 	4.9 0.0 : 0.0 

ZnO 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Zr02  4.8 : 	9.2 6.7 	: 	12.6 4.8 : 9.3 

TiO2  0.0 : 	0.0 2.1 	: 	2.5 0.0 : 0.0 

La203  0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Y203 0.0 0.0 0.0 	0.0 0.0 0.0 

Yip203  0.0 0.0 0.0 	0.0 0.0 0.0 

Ta205  0.0 0.0 0.0 	0.0 0.0 0.0 

Nb205  0.0 0.0 0.0 	0.0 0.0 0.0 

Hf02  0.0 0.0 0.0 	0.0 0.0 0.0 

Int 100.0 100.0 100.0 	100.0 100.0 100.0 

Si02+A1203+8203  65.2 61.3 58.3 	53.5 71.7 67.7 

Li20+Na20+K20+Cs20 8.9 13.0 6.4 	7.7 9.5 12.3 

Na20+K20 8.9 13.0 6.4 	7.7 9.5 12.3 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 	1.0 1.0 1.0 

MgO+CaO+SrO+BaO 21.1 16.5 26.5 	23.7 14.0 10.7 

MgO+CaO 21.1 16.5 24.4 	18.8 14.0 10.7 

SrO+BaO 0.0 . 	0.0 2.1 	. 	4.9 0.0 . 0.0 

( Mg0+Ca0 )/( Mg0+Ca0+Sr0+Ba0) 1.0 i 	1.0 0.92 	i 	0.79 1.0 i 1.0 

A1203/(MgO+CaO) 0.019 0.054 0.016 	0.091 0.029 0.057 

A1203/ Ca0 0.029 0.059 0.025 	0.051 0.053 : 0.106 

Ar30, 4.8 : 	9.2 8.8 	: 	15.1 4.8 : 9.3 

Zr02/A,O, 1.0 : 	1.0 0.8 	: 	0.8 1.0 : 1.0 

ICI 

ttI 2.7 2.95 2.6 

ii7x$R453a-rg [°c ] 727 708 692 

ti,  fgliME1Atiz [ x 1 0 -7/°C] 77.2 75.5 73.3 

-V:4V[GPa] 80 94 80 

EL Wit* [ MN m/kg] 30 32 30 

amsayarr [°C] 1300 

( )I) A,On  I t , Zr02, Ti02, La203, Y203, Yb203, Ta205, Nb2038cktgHf020e;-1--g*RS4-4--Z. 
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No.29 No.30 No.31 
)1.,% i wi% ill.% 	i Ni% 11.,cM i NI% 

NM 

Si02  51.7 i 	48.4 65.3 	: 	61.4 59.2 : 56.6 

A1203  19 1 	6.2 0.4 	1 	0.7 0.4 1 0.7 

B203  0.0 1 	0.0 0.8 	1 	0.9 0.0 1 0.0 

Li20 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Na20 1.6  1.6 3.3 	3.2 3.2 i 3.2 

K20 9.3 13.6 6.2 	9.2 3.3 ; 5.0 

Cs20 0.0 0.0 0.0 	0.0 0.0 i 0.0 

Mg0 14.4 9.0 6.5 	4.1 9.5 : 6.1 

Ca0 14.7 12.8 12.6 	11.1 15.4 : 13.7 

Sr0 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Ba0 0.0 : 	0.0 0.0 	: 	0.0 0.0 : 0.0 

ZnO 0.0 1 	0.0 0.0 	1 	0.0 4.3 1 5.5 

Zr0 2 4.4 : 	8.4 4.9 	: 	9.4 4.7 : 9.2 

TiO2  0.0 1 	0.0 0.0 	1 	0.0 0.0 1 0.0 

La203  0.0 ! 	0.0 0.0 	! 	0.0 0.0 ! 0.0 

Y203 0.0 0.0 0.0 	0.0 0.0 0.0 

Yip203  0.0 0.0 0.0 	0.0 0.0 0.0 

Ta205  0.0 i 	0.0 0.0 	i 	0.0 0.0 i 0.0 

Nb205  0.0 i 	0.0 0.0 	: 	0.0 0.0 : 0.0 

Hf02  0.0 1 	0.0 0.0 	1 	0.0 0.0 1 0.0 

Int 100.0 : 	100.0 100.0 	: 	100.0 100.0 : 100.0 

Si02+A1203+8203  55.6 54.6 66.5 	63.0 59.6 57.3 

Li20+Na20+K20+Cs20 10.9 15.2 9.5 	12.4 6.5 8.2 

Na20+K20 10.9 15.2 9.5 	12.4 6.5 8.2 

(Na20+K20)/(Li20+Na20+K20+Cs20) 1.0 1.0 1.0 	1.0 1.0 1.0 

MgO+CaO+SrO+BaO 29.1 21.8 19.1 	15.2 24.9 19.8 

MgO+CaO 29.1 21.8 19.1 	15.2 24.9 19.8 

SrO+BaO 0.0 0.0 0.0 	0.0 0.0 0.0 

( Mg0+Ca0 )/( Mg0+Ca0+Sr0+Ba0) 1.0 : 	1.0 1.0 	: 	1.0 1.0 : 1.0 

A1203/(MgO+CaO) 0.134 : 	0.408 0.021 	: 	0.056 0.016 : 0.085 

A1203/ Ca0 0.265 : 	0.484 0.032 	: 	0.063 0.026 : 0.051 

Ar30, 4.4 1 	8.4 4.9 	1 	9.4 4.7 1 9.2 

Zr02/A,O, 1.0 1 	1.0 1.0 	1 	1.0 1.0 1 1.0 

ICI 

ttI 2.8 2.7 2.9 

ii7x$R453a-rg [°c ] 692 675 678 

ti,  fgliME1Atiz [ x 1 0 -7/°C] 89.5 77.8 74.7 

-V:i4V [G Pa] 86 83 91 

EL Wit* [ MN m/kg] 31 31 32 

amsayarr [°C] 1180 

( )I) A,On  It , ZrO2, TiO2, La203, Y203, Yb203, Ta205, Nb2058ck.t.gHf020e;-1--g*iS4-4--Z. 
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No.32 No.33 No.34 No.35 
./1.°/o ./l.,°/o ./1..1D/o .)1.,°/o 

ma 

Si02  64.00 63.00 64.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  5.00 6.00 5.00 5.00 

Li20 1.50 1.50 1.50 1.50 

Na20 8.50 8.50 8.50 8.50 

K20 0.00 0.00 0.00 0.00 

Mg0 4.00 4.00 10.00 13.00 
CaO 13.00 13.00 7.00 4.00 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
ZnO 0.00 0.00 0.00 0.00 

Zr02  4.00 4.00 4.00 4.00 

TiO2  0.00 0.00 0.00 0.00 

Y203  0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

Nb205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

'Mt 100.00 100.00 100.00 100.00 

Li20+Na20+K20 10.00 10.00 10.00 10.00 

Li20/Na20 0.18 0.18 0.18 0.18 

Li20/(Li20+Na20+K20) 0.150 0.150 0.150 0.150 

K20/(Li20+Na20+K20) 0.000 0.000 0.000 0.000 

MgO+CaO+SrO 17.00 17.00 17.00 17.00 
MgO+CaO 17.00 17.00 17.00 17.00 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 27.00 27.00 27.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.685 0.685 0.685 0.685 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)  

/(Li20+Na20+K20) 
7.30 7.30 7.30 7.30 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  0.800 0.667 0.800 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

lift 

J177,e4SA1xTeC) 633 > 630 639 650 

*1...MJIMMt( x 10-7/°C) 
(100^-.300°C) 

77 75 72 70 

- V ..:-//*( G Pa) 87.5 87.8 87.9 88.3 
thWirWMNm/kg) 32.8 32.9 33.3 33.5 

ELM 2.67 2.67 2.64 2.63 
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No.36 No.37 No.38 No.39 
)1..(1/o ill.% X71.% ill.% 

N151 

Si02  60.00 64.00 65.00 65.00 

B203  0.00 0.00 0.00 0.00 

A1203  9.00 6.00 6.00 6.00 

Li20 1.50 1.50 1.50 1.50 

Na20 8.50 8.00 8.00 8.00 

K20 0.00 0.00 0.00 0.00 

Mg0 2.00 3.00 2.00 1.00 
Ca0 15.00 13.50 13.50 14.50 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
ZnO 0.00 0.00 0.00 0.00 

Zr02  4.00 4.00 4.00 4.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

N1)205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20,-K20 10.00 9.50 9.50 9.50 

Li20/Na20 0.18 0.19 0.19 0.19 

Li20/(Li20+Na20+K20) 0.150 0.158 0.158 0.158 

K20/(Li20+Na20+K20) 0.000 0.000 0.000 0.000 

MgO+CaO+SrO 17.00 16.50 15.50 15.50 
MgO+CaO 17.00 16.50 15.50 15.50 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 26.00 25.00 25.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.685 0.692 0.680 0.680 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
7.30 7.79 7.89 7.89 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  0.444 0.667 0.667 0.667 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 658 646 646 651 

i..1..*Iimai-,4a( x 10-7/°C) 
(100^-300°C) 

74 75 74 74 

A-1.1,  /‘*( G P a ) 88.8 87.6 86.7 86.8 

.EMit7A(MNm/kg) 33.0 32.8 32.6 32.6 
H. M 2.69 2.67 2.66 2.66 
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No.40 N o.41 No.42 No.43 
)1,°/o )1.°4:• )1,°/o E)L% 

%a 

Si02  65.00 65.00 65.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  6.00 6.00 6.00 5.00 

Li20 1.50 1.50 1.50 1.50 

N a20 8.00 8.00 8.00 8.50 

K20 0.00 0.00 0.00 0.00 

Mg0 0.00 1.00 0.00 2.00 
Ca0 15.50 13.50 13.50 13.00 
Sr0 0.00 1.00 2.00 2.00 
Ba0 0.00 0.00 0.00 0.00 
Zn 0 0.00 0.00 0.00 0.00 

Zr02  4.00 4.00 4.00 4.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

N6205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20+K20 9.50 9.50 9.50 10.00 

Li20/Na20 0.19 0.19 0.19 0.18 

Li20/(Li20+Na20+K20) 0.158 0.158 0.158 0.150 

K20/( Li2O+Na20+K20) 0.000 0.000 0.000 0.000 

MgO+CaO+SrO 15.50 15.50 15.50 17.00 
MgO+CaO 15.50 14.50 13.50 15.00 

Li20+Na20+K20+Mg0+Ca0+Sr0 25.00 25.00 25.00 27.00 

(Mg0+Ca0+Li20)/( Li2O+Na20+K2O+Mg0+Ca0+Sr0) 0.680 0.640 0.600 0.611 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
7.89 7.89 7.89 7.30 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  0.667 0.667 0.667 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 0.935 0.871 0.882 

let 

is5Aempar-A-TeC) 656 645 >620 620 

i..1..*Iimai-,4a( x 1 0 -7/°C) 
(100^-300°C) 

75 74 >70 79 

-VI,  /‘*( G P a ) 86.4 87.0 86.7 87.5 

.EM1t7A(MNm/kg) 32.4 32.4 32.1 32.3 
LLM 2.66 2.68 2.70 2.71 
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No.44 No.45 No.46 No.47 
)1..(1/o ill.% )1..c)A ill.% 

%a 

Si02  64.00 64.00 63.00 65.00 

B203  0.00 0.00 0.00 0.00 

A1203  5.00 5.00 6.00 6.00 

Li20 1.50 1.50 1.00 2.00 

Na20 8.50 8.50 8.00 6.50 

K20 0.00 0.00 1.00 1.00 

Mg0 4.00 4.00 4.00 1.50 
Ca0 13.00 13.00 13.00 14.00 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
ZnO 0.00 2.00 0.00 0.00 

Zr02  2.00 2.00 4.00 4.00 

TiO2  2.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

Nb205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20,-K20 10.00 10.00 10.00 9.50 

Li20/Na20 0.18 0.18 0.13 0.31 

Li20/(Li20+Na20+K20) 0.150 0.150 0.100 0.211 

K20/(Li20+Na20+K20) 0.000 0.000 0.100 0.105 

MgO+CaO+SrO 17.00 17.00 17.00 15.50 
MgO+CaO 17.00 17.00 17.00 15.50 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 27.00 27.00 25.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.685 0.685 0.667 0.700 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 2.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
7.30 7.10 7.30 7.89 

(Zr02+Ti02+Y203+La203-1-Gd203+Nb205+Ta205)/A1203  0.800 0.400 0.667 0.667 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 620 605 650 640 

i..1..*Iimai-,4a( x 10-7/°C) 
(100-300°C) 

80 75 81 77 

A-1.1"/‘*(G Pa) 86.3 85.6 87.5 87.5 

.EMit7A(MNm/kg) 32.8 32.3 32.8 33.0 
LLM 2.63 2.65 2.66 2.65 
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No.48 N o.49 No.50 No.51 
)1..c1/o )1.% )1..c:Yo )1,c)/o 

%a 

Si02  67.00 65.00 65.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  2.00 3.00 2.00 5.00 

Li20 0.50 1.00 1.00 3.00 

N a20 9.50 9.00 9.00 7.00 

K20 0.00 1.00 1.00 0.00 

Mg0 4.00 1.00 1.00 0.00 
Ca0 13.00 15.00 15.00 17.00 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
Zn 0 0.00 0.00 0.00 0.00 

Zr02  4.00 5.00 6.00 4.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

N6205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20,-K20 10.00 11.00 11.00 10.00 

Li20/Na20 0.05 0.11 0.11 0.43 

Li20/(Li20+Na20+K20) 0.050 0.091 0.091 0.300 

K20/( Li2O+Na20+K20) 0.000 0.091 0.091 0.000 

MgO+CaO+SrO 17.00 16.00 16.00 17.00 
MgO+CaO 17.00 16.00 16.00 17.00 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 27.00 27.00 27.00 

(Mg0+Ca0+Li20)/( Li2O+Na20+K2O+Mg0+Ca0+Sr0) 0.648 0.630 0.630 0.741 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 5.00 6.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb203+Ta205) 

/(Li20+Na20+K20) 
7.30 6.64 6.64 7.30 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  2.000 1.667 3.000 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 630 636 640 622 

i...1..*Iimai-4a( x 1 0 -7/°C) 
(100^-300°C) 

79 83 83 80 

-VI,  /‘*( G P a ) 85.0 86.6 87.8 89.0 

.ELCI7A(MNm/kg) 32.0 32.1 32.2 33.2 
LLM 2.66 2.70 2.73 2.68 
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No.52 N o.53 No.54 No.55 
./1,°/o JI.c)/6 )1,% )1,% 

%a 

Si02  64.00 63.00 64.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  5.00 4.00 5.00 5.00 

Li20 1.50 1.00 1.50 1.50 

Na20 8.50 8.00 8.50 8.50 

K20 0.00 0.00 0.00 0.00 

Mg0 0.00 2.00 4.00 4.00 
CaO 17.00 18.00 13.00 13.00 
Sr0 0.00 0.00 0.00 0.00 
BaO 0.00 0.00 0.00 0.00 
ZnO 0.00 0.00 0.00 0.00 

Zr02  4.00 4.00 2.00 2.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 2.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

N1)205  0.00 0.00 2.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20,-K20 10.00 9.00 10.00 10.00 

Li20/Na20 0.18 0.13 0.18 0.18 

Li20/(Li20+Na20+K20) 0.150 0.111 0.150 0.150 

K20/(Li20+Na20+K20) 0.000 0.000 0.000 0.000 

MgO+CaO+SrO 17.00 20.00 17.00 17.00 
MgO+CaO 17.00 20.00 17.00 17.00 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 29.00 27.00 27.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.685 0.724 0.685 0.685 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
7.30 7.89 7.30 7.30 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  0.800 1.000 0.800 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 645 646 632 639 

i..1..*Iimai-,4a( x 10-7/°C) 
(100^-300°C) 

85 77 78 76 

A-1.1"/‘*( G P a ) 87.3 88.5 87.4 88.9 

.EMit7A(MNm/kg) 32.5 32.7 32.2 32.6 
H. M 2.68 2.71 2.71 2.73 
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No.56 N o.57 No.58 No.59 
./1.,(Yo /l...°/o X71.% .)1.,°/o 

N151 

Si02  64.00 64.00 64.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  5.00 5.00 5.00 5.00 

Li20 1.50 1.50 1.50 1.50 

N a20 8.50 8.50 8.50 8.50 

K20 0.00 0.00 0.00 0.00 

Mg0 4.00 4.00 4.00 4.00 
Ca0 13.00 13.00 13.00 13.00 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
ZnO 0.00 0.00 0.00 0.00 

Zr02  2.00 2.00 2.00 2.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 2.00 0.00 

La203  2.00 0.00 0.00 0.00 

Gd203  0.00 2.00 0.00 0.00 

N6205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 2.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20,-K20 10.00 10.00 10.00 10.00 

Li20/Na20 0.18 0.18 0.18 0.18 

Li20/(Li20+Na20+K20) 0.150 0.150 0.150 0.150 

K20/(Li20+Na20+K20) 0.000 0.000 0.000 0.000 

MgO+CaO+SrO 17.00 17.00 17.00 17.00 
MgO+CaO 17.00 17.00 17.00 17.00 

Li20+Na20+K20+Mg0+Ca0+Sr0 27.00 27.00 27.00 27.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.685 0.685 0.685 0.685 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.00 4.00 4.00 

(Si02+Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
7.30 7.30 7.30 7.30 

(Zr02+Ti02+Y203+La203-1-Gd203+Nb205+Ta205)/A1203  0.800 0.800 0.800 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 623 625 641 642 

i..1..*Iimai-,4a( x 10-7/°C) 
(100-300°C) 

80 81 77 74 

-ki...//*(G Pa) 87.7 88.4 89.0 89.2 

.EMit7A(MNm/kg) 31.3 31.1 31.0 31.2 
LLM 2.80 2.84 2.87 2.86 
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No.60 N o.61 No.62 No.63 
)1,°/o )1.°4:• )1,°/o )1/)/o 

%a 

Si02  62.00 64.00 64.00 64.00 

B203  0.00 0.00 0.00 0.00 

A1203  5.00 5.00 5.00 5.00 

Li20 0.50 0.50 2.50 1.00 

N a20 12.50 11.00 8.00 12.50 

K20 2.00 1.50 0.00 0.00 

Mg0 0.00 1.50 2.00 1.50 
Ca0 14.00 12.00 14.50 12.00 
Sr0 0.00 0.00 0.00 0.00 
Ba0 0.00 0.00 0.00 0.00 
ZnO 0.00 0.00 0.00 0.00 

Zr02  4.00 4.50 4.00 4.00 

TiO2  0.00 0.00 0.00 0.00 

Y203 0.00 0.00 0.00 0.00 

Yb203  0.00 0.00 0.00 0.00 

La203  0.00 0.00 0.00 0.00 

Gd203  0.00 0.00 0.00 0.00 

Nb205  0.00 0.00 0.00 0.00 

Ta205  0.00 0.00 0.00 0.00 

aa 100.00 100.00 100.00 100.00 

Li20+Na20+K20 15.00 13.00 10.50 13.50 

Li20/Na20 0.04 0.05 0.31 0.08 

Li20/(Li20+Na20+K20) 0.033 0.038 0.238 0.074 

K20/(Li20+Na20+K20) 0.133 0.115 0.000 0.000 

MgO+CaO+SrO 14.00 13.50 16.50 13.50 
MgO+CaO 14.00 13.50 16.50 13.50 

Li20+Na20+K20+Mg0+Ca0+Sr0 29.00 26.50 27.00 27.00 

(Mg0+Ca0+Li20)/(Li20+Na20+K20+Mg0+Ca0+Sr0) 0.500 0.528 0.704 0.537 

Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205  4.00 4.50 4.00 4.00 

(Si02+Zr02+Ti02+Y203-1-La203+Gd203+Nb205+Ta205) 

/(Li20+Na20+K20) 
4.73 5.65 6.95 5.41 

(Zr02+Ti02+Y203+La203+Gd203+Nb205+Ta205)/A1203  0.800 0.900 0.800 0.800 

(Mg0+Ca0)/(Mg0+Ca0+Sr0) 1.000 1.000 1.000 1.000 

let 

is5Aempar-A-TeC) 616 623 617 >600 

i..1.*Iimai-,4a( x 10-7/°C) 
(100^-300°C) 

98 89 79 >75 

A-1.1/‘*( G P a ) 83.1 84.0 88.4 84.4 

.ELCI7A(MNm/kg) 31.1 31.5 33.1 31.8 
LLM 2.67 2.66 2.67 2.65 
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