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Vo03#TZ. 

[0029] N a 2 0 ((, 	4 A- 	3`84(,:..,, ziE*tiEV_Liltftl- tz-_- &5(,:.-_;ORts3i•--ez 

. 1L/#4101ill,z.: 8 LN-Clt, )15 Z gtMitiG) N a +-I 7I-  > e, 4E*N4L01,113* 

11:10K+42J.JL-f 7J- ',/3Z1',,-,3_tuzz:Lcz.-_--D -c- ii5STR759tibtoa6c, 	N 

a 2 00-glie0. 	1°/oct)/PtSt.,\L, z:04 2J- 	.3-,:.-Attubve-Fv - z LA 

t:.-_, Witht -3,:tilMMilt/39E,IL -Z. Zcz. 6 % 	kE, A. Z L, lb*-nil-Xtt 

7VIET I., -c-  L, 	-). 	-Z- 0)/:=673Na 2 00)-g0,#1, 0. 	1 —6°/00)0,111LZ 

a.' Le;OR--eZ. - - 0)1=1:1-et0 	1, < Et 1 —5%oe,C1-ez. 

[0030] K 20t, gettEM-6- Z5-10Ati-D -COZ. K2 00-gie0. 	1% 

A-etgi'll'ht2g*AZ5-thMef41 641.T, 31t:.:5%E,A.zL T g /PET L, 

, 	-t-it'f&-F1_,Z1_, -3c. 	-t. 0)tz-_- 6/3K 2 00)-gUa#1, 0. 	1-5%0Z 

#L Lk-. . - 0)11:1-Ct 	1, < I, 	O. 	1 —4 %0)111TZ. 

[0031] -t.  LC, *RIE1A1,:=80 --CE, 	L i 2 0 L N a 2 0 L K 2 0 Loaat-2 (L 12 0 

+ N a 2 0 + K 2 0) 	0. 	3 m o I %12,,,. 1 5m o I %',NLtSZO,#L 

-Z z: LR--Z. z: Oatir-I e 0 . 3 °Ai-‘,CF--ez L-H-}44:gattoaM 

ZMe•f4641,T, 	t..c.77)14J') Tb-a51Mtl'41  i;tt.tsottablElligEMtt 4E 

[0032] 

-F--zo zt:.-_-agrai 75< 1 5 %1-,;t_ht:.:1-SZ L T g elET 1,-F-3M:EfAtte'f'41  6 

t.tS0. 	cti)1_,<1, 2. 	1%k0A.13 (:)/cAALtSZO,IrrZc, 

M g OED, Ai 	"$_ti,f z LAtzgaltEZ*,-  MI)JM . # i -D -CoZ. 
M g 0 0-g- si e 5 %5X"-et, 17 	"*• . _EtiZ/)LgettEZ*A-Z 

ZM/3f1.41 64'1,T, Ztz_A-A-Eff 1 8%kgXzLf-.34'1,eVI-Lts(,) 

, .E- att759FAL 1_, -c L, 	-5. -t. otc_- ribm g 0 0)-401:11, 	5 - 1 8 %Oa 

WO 2013/094450 7 PCT/JP2012/081901 

-fbMH^^CDN aM ^ ti£ d £ ^ J: o Ttf^T. 

SW^b3ti£0 L i2O0#WO. *\%&V'pt£\t\£s 

±£t*£^Ji^+^C#e>ft-r\ HlCft>^tttWFLTLS9o ® 

tC5%£®a.5<!:s Tg^lTUTLS^o t(DTdt>, L i 20©^pfiaHKi 

0. 1 ~5%©|60£f £>d£tfi&^"e&£o L< & 1 ~4 

%®l5H"efe§0 

[0029] Na20^ 4*>&mz*Zib¥&ib9m*:MTtztolZ&Wtii!8,ft-eh& 
o A'^IM^NaM^v^ \b^mbmmL 
t©KMTt-vh^r^ ti£e: ££;:<£ ti£0 N 
a20OMi^'0. 1 %<£ y>&l,^N 

tc% 

tflTLTLS^o ^(DtztsbN a2O©##l60&O. 1 ~ 6 %©|50 £ f £ 

u< 1 ~5%®i50-e&£o 

[0030] K2Ott, KzOCtti^O. 1 %* 

5 %£itMx.S£ T g «T L 

% t>mfiTUTLS9o ZOtctib K2O©#^IB0ttO. 1~5%©iS 

H^L/co u < &o. 1 ~4%®iB0-efe^o 

[0031] fit, L i 2Oih N a20 £: K20 £: 0 •"ItM ( L i 20 

+ Na20 + K20) 0. 3mo I 1 5mo I %^>ii<h&i>fBlS<h 

TZZt ZWTZo ZGGiimtfO. 3%&LT-?$>&t+ftti:mffl&<D&m 

T"t£0 3£KHrftmtfl 5%Ja±K&££T g 

cfcyjfS L< £2. 1 1 3%£Ji£&£i60-e&.5o 

[0032] M g O fcfcN -V V £ ± tfh ££Z&mtZ>%}m*#?T^Z>o 

tinMtftie>ni\ 1 8%%&ZZ£1S:7ZMi£t><^&%.tte['J 
s It^ttA^bUT Lf ?o ^(DtcSbM g 0®##i5BKi 5~ 1 8%©|5 
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# L Lk-. -t- a)itret 	1, < 6 8 — 1 5 °A0AD:reZ. 

[0033] C a 0 l,, *AMINK*N8 ck Vet, 	$ 	_htlsZ L A t:Altht 	2,Z*A-  Z 

7AJM ---D c, C a 0 OYA- 	lie 0 . 	1 %"-etaMlitMK*N8,:t Vet' 

$,±1,1Z5- 7Y+31,:.:1'41  64-LT, 316:::g 	lie 1 0 %k7L3A. Z L t7  

'175 	-- if L 1:4: t'J , E 	M'ht 7Y,S IL lr L 	-3o -t.  0 tc 673 C a 0 IgYA- # 

1, 	0. 	1 — 1 0 %Oa # L L AL-. -t.10* --et 	1, < 1, 	1 —8%a3b,# --e 

Z. 

[0034] Z n 0 (,, Ai 	_htlsZ LItt::_gettEZ*A-Z5ti-DaYe:05 

t:.:Z1; ---C -g -,3_ -ftZ. 	Z n 0 0)-A- e5%kBA. Z L t 71, 75qt 

L tcl: t'J , ffiMM'ht e ,F, 1L Lt 1, 	-3p -t.  a) tc 673 Z n 0 a)-A- # 6 	0 — 5% 

10a# L Lk-. -t- a)itret,1,<1,0---3%0A-VreZ. 

[0035] T i 0 2 6, A5.070.AMtVXiEt -tZLI:kt:Pght_ht1Z5- ti-DIDT, ;ib 

5t:ZU-C -A--,3_ -ftZc, 	L,75\ L, 	T i 020-glie5%kBA_Z L, ffiMM 

it 759FAL 1, ---C 1, 	-3o -t.  a) tc 6 T i 0 20)-gAM# l, 	0 — 5 %03t# L L,tc_-„, 

-t. 011:1---et 	1, < 60 —3%03#TZ. 

[0036] Z r 0 2t, 	ffilfMtr=1±-,3_ -ftZLI:kt:.-_ - $01-E-1/435 -ftZ5ti-D. 

Z r 020-g lie0. 	1 % -C1, , ffilMtti-67± -,3_t. Z51)AL, Ai J‘$ 

1-61__E -,3_ -ftZ51)A7Y+31,:.-.141  64-LT, 	5 %kLi3A. Z L, 	E- Mtt759AIL 1., --c 

1., -3,:, 	-t. 07-co73, 	Z r 0 2 0)-gli60. 	1 —5%a)V,#L Lk-. 	-t.0*---e 

t, PT 	L< 61 —4%oajt ---ez. 

[0037] -t. l./T. *RIEIJ]6:.:80-C6, 	0 2 L T i o2Loap,--raL, 	S i 0 2 L A I 

//
Z  

//r 
2 0 3 LB2 0 3L0a.1-2LOEL ( (Z r 02+ T i 0 2) / (S I 0 2 +A 1 2 0 3 + 

B 2 0 3) ) 	O. 	01 	kEIA.O. 	1 5LtSZO,#L -0-Za.'LeM5TZ 

o 	z_.' 0.LLt, 	)17 	a)ra$,M31,:.3-,11-Z )17 	a)141.1tLffilfMtii;]_E-,3 -ftZ 

3•1o.LL711.„ 	a.' othe 0. 	0 1 i-;CF ---eZ L, +3•7`sNIALENRtel'41  

6 tt.ts < ts Z . etc, 	a.' a) EL e 0. 	1 5 J-;t_h T 	Z L ELM 75 	< tcl: t') A_ T 

, ELMt$7Y1E-F -Z L L t t:.-.)17 	'17 -k-/flE 1., ---ClE*-VgEMtAbg 

±AUtta)1E-Ft'a < . 	a.' IDELl,, 	ck t') PT 	L< l, 	0. 	03 	k7L3A. 0 . 	1 2 

WO 2013/094450 8 PCT/JP2012/081901 

mtLtco u<&8~ 1 5%®i5H-efe^o 

[0033] caoti, 

c a 0 0. 1 J; t/17 > 

It^'IWMlbLT L£ 9o ^(DtcisbC a O0#WI5H 

&0. 1 ~ 1 0%®i5SI<>: L/co L < 1 ~8%®l5S|-efe 

§ o 

[0034] ZnOti, 

Z n O5 %t f 7 

It^'IWMlbLT L£ 9o ^(DtcSbZ n 0 0#WI5gKi 0 ~ 5 % 

®I5SI^ L/CO L< &0~3%©i5ei-efe£o 
[0035] T i 02&N & 

WlZJtilSr^ZltZo LfrU T i O20tW5%4SA5i:, It^ 

tttfllbLTLS9o ^(DtcisbT i O20#^iaEKi0 ~ 5 %0|5H^ U/c0 

L < ti 0~3%®i5H-efe^o 

[0036] Zr02&, mm^fa±ZVZtniZJ?y<?m%:\R}±ZJ£Z)®]$k%:$}'Do 
ZrO20tti^O. 1 Itf!M££[p]±3-tt£$]Jil^ 

5%ttm7LZ>ts It^'IWMlbLT 
L^9O t(Dtc£>s Z r 02©#WM&0. 1 ~5%®I5SI«>: L/CO ^©^"e 

u < & 1 ~4%0i5g|-efe£o 

[0037] fUT, ^fgej^Cfc^T^ Z r02^T i 02<>:S i 02<>:A I 

203ti B203£: (D'asfmt: CDhb ( (Z r 02+T i 02) / (S i 02+A I 203 + 

B2O3) ) £o. oi^isxo. 1 b^tt£z>mmttz>zti?n.mzfoz> 
„ dOtbfciu 

$#©tb£^U C0hb^O. om~F-C&£^ 
£>tl&<&£0 s/c, C0hb^o. 1 5J^±-efe^)^j;btt^$ < 

% hb#tt^«T"r £ 111 izrt^7.mittf^£j£<b LTlb^ItMfe^ 
mm^(DigT^m<0 zoim, j^ysfsL<&O. o3^is^o. 12^ 
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ALtszair -eZ. 

[0038] tt 6“.:*5011(:.-.B0-cl, 	L i 2 0L N a 2 0 L K 2 0 L oari-i-Et;3-41- 6 L i 

200th (L i 20/ (L i 2 0+N a 2 0+ K20) ) 	0. 	1 VgA.0. 	8 

ALtsZegiL4ZzLLR46. z.zatL(, 7-7 )143 1)A3}0D-EV,-1-2(zA-4- 

L i 2 0 (DLL --e 	t'J , 	Z: 0)th 7V 0 . 	1 W-F --eZL, -F-3-P`cathMht4q)<M6 

tttso. 	tr_- ,:a)ILYY0. 	8J-).±--eZL-HtcasMitY•143 61-Ltsoc, ,--._ a) 

thtg:, c0)V1,<a0. 	2eaA_O. 	7Lts.z#--ezo  

[0039] _ElEoliMAA5-}0DMEIA5\ 613A 6 75\ ts ct -) tz, *RFIA a) f 5 sg[Att, 

*.MpMogai-J*-ZoWff,#Ll.,Y)\ --D-to- otti-1'04M3-}0g 

th47147I.IVEILLkz.7.Liz,t9,VVALthWt747L -5:J.k<A_E 

-;_ -fttc_- z._.- LliltiLl-zto)--e.bz. 	1.,tc7V-D -c,*felEIA0))154[A(t, 

Tgff6 5 o tv_E L ts 9 , thott4F-iy 3 2 . 	OGPa • cm3 /g1,`,LELts 

ztift5,--.1- z_-.Lb -e,6. 	1_,L- 7`-D -c, *R13/10) t' -5 	EA -COA -,14'.Z 

HDDM J1-5V&(t, iEtac..11-MitLiff_tttc_- 75v5.1)it ----\l,tc_-  

tOLtd:Zo 

[0040] <OiartailA> 

*RIEIJG) H D D JEH 117 	sa(t. _Ega-CIAB) 1, tc: L 8 t) , 	m o I %.t.;-- --Cs 

, 

S i 02 : 6 3-7 2% 

A 1 2 03  : 1 —5% 

B 2 03  : 0-2% 

L i 2 0 : 1^-4% 

N a 2 0 : 1 —5% 

K 2 0 : 0. 	1 —4% 

M g 0 : 8-1 5% 

Ca0:1 —8% 

Zn0:0 —3% 

T i 02 : 0-3% 

WO 2013/094450 9 PCT/JP2012/081901 

[0038] L i 20£N az0£K20£<D-&§tmiZttt&L i 

20CDJzb (L i 20/ (L i 20 + N a20 + K20) ) 0. 1 ^^g^.0. 8^ 

£> L i 20<Dtk-e&''JN £<Z)J£tfO. 1 J2TFZ&Z>£, 

%tcZ.<DR,W0. <otl&L\ Z(D 

[0039] ±lE©&*ijM:frtf)f&B£fr£>0£<D;6N&c£ 9 tc, & 

%w£(om,m t L*<Do *> 
£: ^ * <fc < IRU 

Tg^6 5 0°C^±^^l J£#'&W3 2. OGPa • cm3/gJ^±£& 

HDD^^Xm ®tl/cIt^tt£®tl/C77^'J>^t'14£^ U/c 

$>(D£t£Z) o 

[0040] 

^05©H DDBif7±ia-eij£0jutct&y* m o i %^t? 

\ 

S i 02 : 6 3-7 2% 

A I 203 : 1 ~5% 

B203 : 0-2% 

L i 20 : 1 ~4% 

N a20 : 1 ~ 5% 

K20 : 0. 1 ~4% 

MgO : 8 ~1 5% 

C a 0 : 1 ~ 8 % 

Z n 0 : 0 ~ 3 % 

T i 02 : 0-3% 
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Z r02 : 1-4% 

Ltd:Z-A- # 	1.,, 	75\ --D 

0. 	0 3< (Z r 02+ T 102) / (S i 02+A 1 2 03+B2 03) <0. 	1 2 

, 

0. 	2<L 12 0/ (L i 2 0-EN a 2 0+ K2 0) <0. 	7, 8,.k .Oe 

2. 	1mo I%< (L 12 0+N a 2 0+ K20) <1 3mo I % 

L 0 -') A-ft 	A tc 	t 5 	MIJ\ 6 1-4: Z a' L IM 	1., < , *RIE1)10PTiftts* 

rftleeL -Zz:Le-- Z. 

[0041 ] <tc,isza> 

*ft BA a) H D DJERt'5afgon..,iszmc, lic::_nitcvLs<ltvorot.Q, 

siLizacEHoza- Le--- zo tcLka, HDDyilt5awv.* -zt 

741.b-vA-b- orm,,-i-LL --c-oH -4-zogz6fElt, iyi--ogoli, mon, 7.M. 

fEltellTh's 41., PfftloAliat:WE ton., xu-)1 --e3-}1,.3,g-Eì I., z ,1171-aIgA 

[0042] -t.  l.,-C, 	a 001-a1gAe, tc L A_ a 1 3 0 0-- 1 5 5 0 t (Z))1:1W3_41.7-cro: 

,t,WirponittaMt:.-ALA:s 41., glIti*L'4,1, 1R14- tl7K IL 1, --c•ViriM:s tt. 

t-ctAil.T.-.03Att., WI') L, --c )17 Z ID ,y 	L -.3Stt.Z. Zz.-, 	t‘-, Zfry, 

11-5ff 021:e 1 — 3 Fliralqtifs ttlz-_-1 t:.-_, 	4',14i 1_, -cMa.)-ERt,) /3<"ff tstAt. Z. 

[0043] 0,0 Z, 	a.' Of4'itilcil-, 	V•D ,y 	a, 	1:903fW,-1 /4:74 	-,3_g-t.-c, 	fJ 

18(trfATARii.,\ML 1, -C 	7 K')/1/CEHO-Ct/Jt'Jffl:3541.Z. 	Z1,\6, 

A.1017 	7°1, 	pC3[; I., --C Malt 6:.-.M:f -.35 tt.Z. 	-t.  LT, 	a'. 0 cV, I,: LZ 

146411,1- 91Altot7a&t, 	-.3s 66:.-_-t.10AN)}1V-3,4:01tV):FIV:s 

tt1L1, 71c. M, 7)1/t i) GYPts < Lt 1 7VAITA3*-1/435 tv-CAMVS H D 

Dp1f7a*L -1 /454-t.z. 

[0044] 7'4:8, -hEitifiT.:80-C, 	1,:.3-cllAN)TIV-3,,AFIV)I12 - ts. -Di-zz- "* 

tz.-_, MOgz6t 1) ri.,, (5 ow t %) 	L MUJ-  I,  I) 	1,, ( 5 0 w t %) 	L 0)5fLa 

g ,f-Y1,:.:RM :35 - t.  Z a' L 1,-.: ct 9 ) 1 7 	V&Ig)1,:.3-‘11_, ,fL*- tiE•iff ts 	a.' L. 

e-e_k Z. 	DZkiN1,, 41.Ratct$ItV)fa-GAtil,z.-_ ,IL/#4b4Ji-aniN, 	..0 

WO 2013/094450 10 PCT/JP2012/081901 

Z r 02 : 1 ~4% 

0. 0 3< (Z r 02+ T i 02) / (S i 02+ A I 203+ B203) <0. 12 

\ 

0. 2 < L \zO/ (L i 20 +N a20 +K20) <0. 7% £<££/ 

2. 1 m o I %< (L i20 + Na20 + K20) <1 3mo I % 

ttz>ztifx^z> o 
[0041] <§^^;£> 

/can 
LT&**g^-r£>®Hbtk mw&s 7KII 

mM©t!l^tc#M3tu ^T-^tc;Fbi§rLTili=rJim 

[0042] fUT, /c^pLti'l 3 0 0-1 5 5 0 °CtCjP^3 tl/c^ 

m^*©a&tttiE#tC&A3*U $#*UfHb ft 

^utf7X7"n'>^h5^0 #uc, 
1 ~ 3 ^ t<_N L X 1E<^?X U ^fT^'foft •& o 

[0043] C0f#^tl/c^7 7.7"p >> ^ti, BMMKtCX^ X^ftT, l*l 

IH&J;tmiil£[Wl/i>R£: UTZI77 KUJU£ffl^TtJ]i<Jdi3ft£o 

;#Mtf7X£7°bXj»LTRM^tCj$JF^ft£o f IT, Z(D£?IZLX 

mbntcvimto^^xmmt, •$ 
titers 7K Its 7)\st) 'J £>'>&< tb 1 ^tlTft^tW^H D 

D ^ ^ ti^o 

[0044] &fc\ 

tc, mtt>IJvA (5 owt %) tmmi-su?A (5 0wt%) 
;#>Stc;5:>*3-&£ d £: tc <£ U ^xSfetf^StCtt Ub^iHb£*T&9 £ «>: 
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''*. oTtLiJ\ offHeigf'it:=807 4 A-  >3la 	lt 	1, 7 t ct ki \  (Lb\  L. 

,--__®ta-a-etitA‘z.-_aNP,, -f A- 	3Z701,TuR4 -6) o  

[0045] :.oct -') t:.-.7)1/t I) 	-A-ti\g'ff-Yi,:.= )15 Za& (MIVI*) 	M -6tAlfFa 

. —42 iziE*METfl L ['fat., 	)15 	vgilqxv14K t:.-_ -g- 	41.6 ,) 	',L-r 7J- 

> 	t I-') r, A -I 7J-  > 	0) 7 )1/ t ') ,.'-f 71-  > 	-t.  tt. 	(,) 4 7J- 	*au) Jc 

tst ,) ,,JA -r 7J-  Ja)77 )1.)J I) CM-I 7J- > izat -6-17J- >3`c(igif'176 

. -17J- >#f103kotz.-_,,t7tU6S7)Ltz.-_„0), 	42J- >Zfg,-.3sti.tziltAiti 

ii.AtzareFt0JeRt l„ - - a)q±C:.-.807 )15 	VM-ngE(12tKoti39t1E -:s 

11, 6. Z_0),, 	tc1:4C#§4E01±1',,AL LT a, it L A_ a, _LEG) c, -', tsM1M 

-A-ti•g'ffIetls 6 41,6 . 

[0046] *ftliAa) H D DM )17 Z v& a, a-  a) (, -3 44:1 b*-`'§iLVI 	*17 N-13A  -.3_ 11. 

. t 0) --e 	6 :. L /YPT 	L, 00  tS. -3. _EI,E0NIEIA -ca, IL*qtiLiflUANf 

PA8ct rilitfaif'1' L 114,1 1_,7"fftst)tvc 0 6 e, IrliflooTtLoR 

138c:8071b*`'qtibiflts-')b\alt:.-.FRI--.3stt.1-so0 	t.,-_, ±,Eloct 

tz fEr'#ti EV1 t: ct (,) J'M -.3s 41.6 4 A-  >3-dgag, (,, aV a) t 5 	v& (,:.-. R4 

t6ta)--e-D-Ctaol„ I3 	.--0,\ -Ctaoc. -17J- >5•0%,VeR/ - 

6 taa, alilogl.h- a*RHAa))1541m- L aAts6vi'aet Ufg6 es * 

RHAG))15*Jda-r71- >3MELN,01-01±,z1aLtL -6ta)L -60 

[0047] td: 8. *RBA OH DDJEHt7 Z af&a, ±20),t -3  tsta, 	Ii,:: ct  (,) r,a, 

tt.tc,f, EtilM L L 7 matitim (fatitlr4) eJ:M -.3_ 11., matatuut aat 

%,latioi2t) L -.3s tt.6 0 (-:0DINEtiPg12tt, 	H D D t:.-Agi-3AA,71011 	6 

VAR 

[0048] J-;CF, *rtiN  	's7-  *RBA 	ck (,) gUlt:.-1A13)1 -  . 	e. *RBA l, 	z:tt. 6 t:- 

liNtz'stt.6t0---etV'soo 

[0049] <-41-01j 1 — 1 0 8 ck rfELVIN 1 — 7> 

J 	FCC 1 6 ck rie 	2 tzlEa0))/5ML ts 6 ct -7) tz-_, Pfit ii 0RA-1* 

IEI6-D6gi,:.:f.LTE L7Att., sib L, tc,/, atoFirtre 1 5 5 0 t717411q 

WO 2013/094450 11 PCT/JP2012/081901 

*y$&M%P££ LTt (LfrU 

>£&Jf &S£#-r£) o 
[0045] zo)J:?lzTJUt! 'J (iuIEft) £}#fF& 

s -IStcib^iHbx^PMti, 

y^± K'j'i'A-r^>iFCQ 'j 

&*J u J-yizm&t&'U-y^T.fc-zfoZ) 
o -Y^^^lCDjimc J; USSE^C J: yN -f ^titcvMH%:fp 

ti£o Cl©J: 941b^iHb$ui;th UXfchXit, ±1B® J: 9MS£i^ 

£ a tf btiSo 

[0046] *fg0J!0 HDDSf7 Xlltt d 0 <fc 9 ftlb^lHbX^IlT®^ tl 

LIA, 4sfc\ ±lB0l^0^-e«, fb^iHbx^&TO 
LXfit£fotlT^Z>t)\ Um.T.fc(D^tn(D® 
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1-3 

--k,...: 
1-, 
n.) 
-1 oe 1-,  
o 1-, 

ciLL zsol 1 WA012 %MIN 3 Witoq 4 Wht011 5 WAgjlj 6 %MN 7 Wa0118 Waoli 9 ztoi 10  
si02  mol% 66.9 65.4 70.3 65.9 66.9 66.9 74.4 66.9 62.9 60.4 

A1203  mol% 3.1 4.6 3.1 3.1 3.1 3.1 1.1 3.1 3.1 5.9 

B203  mol% 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 2.5 

Li20 mol% 2.4 2.4 2.4 2.4 4.4 3.4 3.9 2.4 2.4 2.4 

Na20 mol% 4.1 4.1 4.1 4.1 2.1 4.1 4.6 4.1 4.1 4.1 

K20 mol% 1.3 1.3 1.3 1.3 1.3 0.3 4.3 4.3 1.3 1.3 

Mg0 mol% 11.9 11.9 8.5 11.9 11.9 11.9 5.4 8.9 11.9 13.6 

CaO mol% 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 8.8 4.8 

ZnO mol% 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 0.5 

TiO2  mol% 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 1.0 

Zr02  mol% 3.5 3.5 3.5 4.5 3.5 3.5 1.5 3.5 3.5 3.5 

(Zr02+Ti02) 
/(Si02+A12031-B203) 

- 0.06 0.06 0.06 0.08 0.06 0.06 0.02 0.06 0.07 0.07 

Li20 
/(Li20+Na20+K20) 

0.31 0.31 0.31 0.31 0.56 0.44 0.30 0.22 0.31 0.31 

Li20+Na201-K20 mol% 7.8 7.8 7.8 7.8 7.8 7.8 12.8 10.8 7.8 7.8 

Total mol% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

J-1,A$R4A °C 672 683 670 681 653 655 658 651 661 682 

-V.://* GPa 87 89 83 89 92 91 83 83 93 91 

ttI g/cm3  2.55 2.57 2.55 2.60 2.54 2.55 2.44 2.54 2.57 2.60 

thWit* GPa•cm3/g 34.1 34.6 32.5 34.2 36.2 35.7 34.0 32.7 36.2 35.0 

NN14 5- 1- - A A A A A A A A A A 

1z5-(1-7- 1- - A A A A A A A A A A 
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[
2

] Wit .ELt3V1 1 tqlfil 2 FAVII 3 th$014 .LLEA 5 ELVIN 6 th$51017 

SiO2  mol% 64.9 62.4 59.4 71.4 66.9 66.9 61.9 

A1203  mol% 3.1 3.1 3.1 3.1 3.1 10.1 3.1 

B2O3  mol% 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Li2O mol% 2.4 2.4 5.4 2.4 0.0 2.4 2.4 

Na2O mol% 6.1 8.6 8.6 4.1 5.3 1.1 4.1 

K2O mol% 1.3 1.3 1.3 1.3 2.5 1.3 6.3 

MgO mol% 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

CaO mol% 4.8 4.8 4.8 4.8 4.8 0.8 4.8 

ZnO mol% 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

TiO2  mol% 1.0 1.0 1.0 0.0 1.0 1.0 1.0 

ZrO2  mol% 3.5 3.5 3.5 0.0 3.5 3.5 3.5 

(Zr02-1-1-102) 

/(Si02-FA1203+B203) 
- 0.07 0.07 0.07 0.00 0.06 0.06 0.07 

Li2O 
/(Li2O+Na20+K20) 

- 0.24 0.20 0.35 0.31 0.00 0.50 0.19 

Li2O+Na20+K20 mol% 9.8 12.3 15.3 7.8 7.8 4.8 12.8 

Total mol% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

if-3MR4 A' oc 648 630 601 637 685 - 628 

-V ils*--• GPa 85 83 87 81 76 - 80 

.th I g/cm3  2.56 2.57 2.57 2.55 2.56 - 2.55 

tMit 747  GPa • cm3/g 33.2 32.3 33.9 31.8 29.7 - 31.4 

PINI-r. t- - B C C C A - C 

K---5-f/-7. 1-- - A A A B C - B 
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