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1 DESCRI PTI ON GLASS COVPCSI TI ON AND PROCESS FOR
PRODUCI NG THE SAME 5 Technical Field The present
invention relates to glass corpositions and processes
for producing the sanme. Particularly, it relates to
al um noborosilicate glass conpositions and processes
for producing the sane. 10 Background Art ro prevent,
for exanple, bubbles fr r e ni in a glass
conposition in the procjggst!P Igﬁﬂcing a gl ass
conposition is called "refining". For refining a

- SR SEROMPRTTHOR AR PRI B S F R I PRy e save

refining agents include 15 arseni c oxi de, antinony
xéGcaPI@d]d | uori de. However, since these conponents

1 npose,_a heavy hurden on the environnent, a reduction
in usaage Pragiddnvention selatesitaglaspeqrapysitions andpacesses for

produlding thd s@@eboPasfitilaslyeitGehiss EOARRRITObOFLIREtE 2845s
g -gor a gl ass composition to.be used for a

g‘ﬁlﬁ PFUIPDs AP BIOLeSERS HER9AUGNSHhasame s narticul arly,
a liquid crystal display (LCD) of an active matrix
BYPEerol¥id 4@l  exanpl es of alkali-free borosilicate
ﬁl%ggs_‘ln_d%e Code 7059 gl ass manufactured by Corning
I ncor p&? H¥®&Pt:JOSPXW&Wﬁ%TW1m in alglagsnum
anhpositisAdn $hé pesiess &t dﬁﬁ)ﬂﬁcﬂiglgei‘ ghl8Ic8fbositifRYisdafled
el ectr st%tlca |y bou strlgn Hkégn(?.thg{jgore are .
Fefpiigl  Top Eaois i efpegdus 8¢t & Waigh agefiaing pgent is
addesl gendraflyeekbhownsi Exnatplegbfiwslldammas i*éﬁ:ﬁfngfa%@nﬁ tHelude

) oy _ 6 b ¢ . t he
4o3aR%nghe ALY Bfiel abll el Rl fii hode™®
omRRRRNeTES LEPPRS 1 ieAyy Ayaden onlihe engiroppiehiteal rbguction in usage
the$€d i§ dexiARled\HA dfeitty Pr ocesses for produlci ng gl ass
R B o S s oS5 e pa 1 s e oed
00 01198 edtbii@Rtion do bohuseddoi HaubsiRafiDSF d10irfomwti¥nfisplay,

bR 30 0T B BEDE EEDAAR st fe i e, Ty
exgarples of alkaligfree borasilicade g@lassiintlmdedBade HOGSglass
mhkafdcthfedthy Cofink ThedRrH ¥ $7.80MBRN e doborehts Bich as
ubl.i catiion,” BaSO4..and A ar,
zﬁummum, boron, and silicon can ﬁave ?11ge}1 charges, they are
electrostatically bound strongly and therefore are difficult to move in glass.
Accordingly, generally, an alkali-free borosilicate glass composition has high
viscosity and therefore it is not easy to refine the glass.

Until now, while avoiding the use of an undesirable refining agent
that is typified by arsenic oxide, various processes for producing glass
compositions to be used for substrates of liquid crystal displays have been
studied.

JP 10(1998)-25132 A discloses that “0.005 to 1.0 wt% of sulfate in
terms of SO3 and 0.01 to 2.0 wt% of chloride in terms of Clz are added as
refining agents” to a glass raw material for obtaining an alkali-free
borosilicate glass composition. In this publication, BaSO4 and CaSQy are
disclosed as sulfate and BaCl; and CaClg are disclosed as chloride.

JP 60(1985)-141642 A discloses a low thermal expansion glass to be

used for a photomask and a liquid crystal display. This glass is’
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35 disclosed as sulfate and BaCl2 and CaCl2 are

di scl osed as chloride. JP 60(1985)-141642 A di scl oses
a low thermal expansion glass2o be used for a
photomask and a liquid crystal display. This glass is
2 aluminoborosilicate glass that contains at | east
5.0 mass% of MgO and tolerates 5.0 mass% or | ess of

kal t 60(1985) 141642 A di scl
AR SO it e e co (P M MRS GO Ens e e Mg Drgnd
bblefst265,0 B20%, or leMNH8]) ARAH, mbﬁﬂjox%cwld JH g@(ﬂ@gg) 1@%642 A
a rerinin agen r
“f’secﬂ?%% R PAOR RS ORTRiB0eeATE N thio Sz B pRfE DEASI G, Sb20s,
S Hub, @@9@)&@25%1132 ﬂAOl:iudsaS used aBathibtde defa@ilagemd (3fining
S0LIO) ok iAo Hp3ALRAGIA0RT . @S refini ng agents

i npose | ess on the environnent.
Hovvever according to the study of the inventors, a
@'_igﬂogxﬁéioﬂﬂgemeéﬂ ect cannot be obtained from

Cacto, SEd0FlosBRasdf BRcloter Bl and Eact and 0P ©

60O8bhilAYG42 Aatigrdoseartdall, asfrefininghagentashabimpoadebyburden

Hﬁ'tﬂ@eﬁ'@l%n @ refining agent is used for 15 a gl ass
substrate o id crystal_di sgl ay, Na ions that
m gr at O’Fvleémtaﬁ@) %gll%*sfst he ey of sherimvenimegy @ high refining

okt @aABOE Be 6btdih6d Bt CHFirRles PP UTIEA e cafiR RE@ISNich as

BAG TN B Ch, EhEpe®, KiPH gl Caammpoal tanaining a large

amiottab bENmdhah wasi oh‘tamﬁt hyousitigNh8Y a6 Habfintn@agdriuk thsed for
& EYEE*% %ébgtr%% 8¥a hﬁﬂ?% Bt ACE3Hla gf\fgﬁg}lg %l?e?tgﬁl "ﬂ%@% Eré)an the

prese

glgss pubsirafe laaglda@sa@uiﬂwm%rf@mmceanf livid croestabdevices.
di spl aphdprshdas %‘H’:ﬁitﬂﬁl fsha el RS0 (HOIRRS k128 coﬁpfobftﬁ)tn

i'nvention |.s

%HESS CO OSI ti hg@pr esent
& bukbles aa RS AFSWPOSHIPD fatakle RS a
ﬂn[t'mnnnanbmdmpﬂ}iy shicl?bs alliqa.hd chpdtal disple andial procbss for

R R B e T

PrevEpa gla@s subgigeseforsirgnfosmation (d%piﬁy B2OByced using the glass

composition.

A first glass composition of the present invention is an
aluminoborosilicate glass composition that contains a limited amount of
alkali metal oxide, with the content of K20 being equal to or larger than that
of NagO.

This glass composition includes, in terms of mass%:

40 to 70% of S109;

b to 20% of B20s;

10 to 25% of Al2Os;

0 to 5% of MgO (up to and not including 5%);
0 to 20% of CaO;

0 to 20% of SrO;

0 to 10% of BaO;

0 to 1.5% of Li20O;

- 0to 1.5% of Naz0;

0to 1.5% of K20; and
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30 10 to 25% of A12Q3; O to 5% of MyO (up to and not
including 599; 0 to 20% of CaQ O to 20%of SrO O
to 10% of BaQ 35 0 to 1.5%@&f Li20, 0 to 1.5% of
Na2O, 0 to 1.5% of K2O and 3 0 to 1.5%of C. The
sum of the contents of Li20 Na20 and K20is 0.05 to
1.5 mass% and the content of K20 is equal to or

r t that of Na2O A second gl ass conposition
b%ogeﬁré%ﬁ?gﬁent invention is an 5 alum noborosilicate

Thessnc oﬁﬂmﬁdomit@ﬂitstdfdji2©pﬂhéﬂ)ﬂén$r11§®9is:0.@5rw 15 @las@@nd the
' C Qnent s. i S conposition
et of oD S B SRS R MRS S0 5 16
20% of ABgaad glags tomposizivd affthapzesnt ifvewtidnis ah MO
. 0 . [*) 0,
LB OB SNBSS SRR IRl fopsiiyid, S gm0
and &5 847! componendsent i nvention provi des a gl ass

subst r'Bhi glh&y canpodition iBElndss, dhapr@Y of hedssigrcl udes a
§s§0l§h .~formed of a glass conposition, with the
L4580 69F‘ti on being a first or second glass 20

oorg0%i afiBu®sf t he present invention. Fromfurther

s b (ﬁ?ﬂ ., the present invention provides a
@roceg% o?@%oroduci ng the above-nenti oned gl ass

B‘?rﬂ;g%iqfil\gﬁgi Thi s production process is a process for
Peedo%igfCa09! ass conposition

0 to 20% of SrO;
0 to 10% of BaO;

0.05 to 1.5% of K20; and

0.04 to 1.5% of Cl.

From another aspect, the present invention provides a glass substrate
for an information display that includes a glass sheet formed of a glass
composition, with the glass composition being a first or second glass
composition of the present invention.

From further another aspect, the present invention provides a process
for producing the above-mentioned glass compositions.

This production process is a process for producing a glass composition
including, in terms of mass%:

40 to 70% of SiOg;

5 to 20% of B20s;

10 to 25% of Al2Os;

0 to 10% of MgO;

0 to 20% of Ca0;

0 to 20% of SrO;

0 to 10% of BaQ;

0.05 to 1.5% of Ko2QO; and

0.04 to 1.5% of Cl.

The production process includes melting a glass raw material prepared so as
to obtain the above-mentioned glass composition, with the glass raw material
containing KCL

A trace amount of alkali metal oxide considerably improves the effect
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including, in terms of mass% 25 40 to 70% of SIC2; 5
to 20% of B203; 10 to 25% of A1203; O to 10% of MG
0 to 20% of CaO 30 0 to 20%4f SrO O to 10% of
BaO, 0.05 to 1.5% of K2O, and 0.04 to 1.5%of C. The
production process includes nelting a glass raw
material prepared so as 35 to obtain the

-rren i oned, gl ass conpositign, with the glass raw
ﬁ‘g%” %%t wthermere, K hasadowspnmigtagionratalin a glass

ﬂ&ﬁ@bsﬂiﬂnd@m@ﬁh&lt Qe N WViMoQu\éﬁﬁar&ﬂ@xll %Ne@ﬁo ﬂns Oef trace
has,a | ower

Pl A et S BAIEatE i iR coBtbR o € present
evesititey, anddhe dlalkcontent s allowed tabe laygen than ohe Nde@l ¢ontent
g@tes? 14%%! dii 0%1’5&(%{3%1'85{ @%t %Qn%@ibg %@Q]%Salﬁsd %nlﬁ)gg{h&tr ith a
Brace é’i%‘élintt serondglase ermpasition].{ i Moreayenss the production
P 66208 b tlﬁﬂ)re@énﬁlriv%ﬁﬁﬁmamrtha@haﬁg dxSeBESER fining effect is

t t of d econd gl ass
tgﬁ%‘%g‘? ?lggfﬁs fa%iﬁ@%%égl alrnr)]utnheopr oduc(:fl on p?ocess of
t he prAsentlingwoetitel mseﬂﬁnvtehaﬁ)nha$uﬁﬁb1@:xﬂjé Ihigh refining effect
[ . .
%@EE? PResfiod B8 o' A fHRFShofics LRSS cORpFRiGFLTp e wsing or
Srv@g ameﬁg hémﬂ:@ré amantodisompovbtd thed impoan a heavy burden
&h Yhé BAPRbRTIChE aﬁae;hqt as»}@ tﬁﬂﬂﬁaw Qni‘é"otx!i@é” gﬂes%t
onI Si Ve n}i nt o ngonents t
ﬁ?@ atn %@3@@?8615? &&n waalpq BEEG B gtrafep fop aplogmation
dl)splafyseat dlyighrsehl andiowl eostWhile h@ﬁﬂmlltlg ub@bﬁgértngﬂ?ents that
ar ge ass substrates
Q&é 5 hfgg{'frgf"}@eﬁn 8‘5?@%?2‘;’}’%@%&‘%. gh 3| eld and | ow cost

vvh| I e avoi di ng use of conponents that 15 have a heavy

Bﬂ@gms Moo oL DYk nt Brief Description of
Dra :l‘:JI G T1S a éperspect i ve view show nP
exan‘pl f1 {fePgispestive view showing an example o the glass

substrate for an information display of the present invention.

Description of the Preferred Embodiments
Hereinafter, the unit “%” indicating the contents of the components of

glass compositions always denotes mass%. The “glass composition of the
present invention” described below refers to both the first and second glass
compositions of the present invention.

In the glass composition of the present invention, the Cl content is
preferably in the range of 0.04 to 1.5%. The ClI content can be in the range of
0.1 to 1.5% (from but not including 0.1%).

In the glass composition of the present invention, the sum of the
contents of LizO, Na20, and KoO is preferably in the range of 0.07 to 1.5%
(from but not including 0.07%). The sum of the contents of Liz0, Naz0, and
K30 can be in the range of 0.2 to 1.5% (from but not including 0.2%).

In the glass composition of the present invention, the NazO content is
preferably in the range of 0 to 1.0% (up to and not including 1.0%).

In the glass composition of the present invention, the Ks0 content is

preferably in the range of 0.05 to 1.5%, particularly 0.07 to 1.5%.

In the glass composition of the present invention, it is preferable that
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substrate for an information display of the present

i nvention. 20 Description of the Preferred Enbodi nents
Hereinafter, the unit '%l' indjcating the contents of
t he conponents of glass conpositions always denotes
mass% The "gl ass conposition of the present

i nvention" described below refers to both the first

aﬂ g??acond glass 25 conpositions of the_ present
¢ &nt) @mientbe Hythp rangeffhate 1o endithe (Jrasntent be in the

tranganbfom tbnes%l cont ent is preferably in the range
of 50/ e Cl cont. be in the range of
1t o TOBBNIFy BhR He° FrAOSPTEPD A e BrasaRt et o
gllh@'@nuaﬂwd’seet from Ab07menpBbs@nt Thivasbecysetthess Ctzmpf)unds
i a r

Ih%@? A ERIRER okﬁg%% Fjrdifci, el SoRp RN b

o eaobe shbstesttadivtiseofrom AGONSDEDs,amdl fluoride.
K20 Cth bl‘ﬁs' etifRation eoéxpﬁ'egsléﬁ’ “Qub%q{%ﬁﬁéﬂ ¥ d8fbtes that a

ncludln | ass co |t|Qn
Brase am ﬁf)%ﬂcmnefl zﬁée&em ﬂ%eVIEf#ﬁyév anfiystrigl
pmﬂu(mmgeamjtolbratedl ab%bspepificallg trjgdémttes mh?uﬂien@mleﬂl%hereof is
a sen nye
PR PO SR o ) o AR oS By o

Oef94. particularly 0.07 to 1.5% In the glass

c orrposThé f [
opos % &R coh{t%g%t’i&f@%‘ﬁehe: }FPé@é‘ﬁt', ﬁﬁenhbn lﬁaosﬂg‘éiiﬁ%ﬁw & glass

a@%’%‘ﬂ’d oERRETBFuEE e it 69950 romge preipEably 720°C
drli%he?r eferably, the glass conposition of the present
i nvent ee fromsAs203 and .Sh203
i o1 bfetabl MBREAII Btasd ofaBSeitlo RiARE Ie &G iptutaon or a
glass ﬁ@nﬁﬂ%ltlp@mbémned'lﬂyeﬂ@l productiop pededss of the phesent invention
RICRERAthE RYEM Y substantially free from

fiﬁooi Sokéxgé and fliuorl ctfe In this specification,
Qﬁr &n "substantially free" denotes that a
8 t@t8%asfBpdlis; of conmponents that are contai ned

L nev .ndustrial production are tolerated,
iBnF Q%ec:lffql(g Ply it denotes that the content ther eof

lwﬁ%dfd\ﬁgﬂ,than 0.3% preferably |ower than 0.1% and

TR eoR'gfceiwbl y 1ower than 0.04% The gl ass
rrgosné %n of the present invention has preferably a
Qe of 5r

0 to 1% of BaO;
0.05 to 1.5% of K20; and
0.04 to 1.2% of C1.

In the second glass composition of the present invention or a glass
composition obtained by the production process of the present invention, the
upper limit of the contents of LizO and Na2O can be limited to 1.5%. In this
case, the glass composition can be described as a composition containing the
following components (the values described in the parentheses indicate
preferable ranges):

40 to 70% (58 to 70%) of SiOx;
5 to 20% (8 to 13%) of B2Os;
10 to 25% (13 to 20%) of Al:Os;
0 to 10% (1 to 5%) of MgO;

- 0 to 20% (1 to 10%) of CaO;
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transition tenperature in the range of 690C or higher,
more preferably 720C or higher. 15 Preferably, the
second gl ass conposition of tHKe present invention or a
gl ass conposition obtained by the production process
of the present invention includes the follow ng
conponents 58 to 70% of SiO2; 8 to 13% of B203; 20

t fro 1to5%of MO 1 to 10% of CaQ
%]Stt %152'/ o 8%%]0%%%%0 1% of BaQ 25 0.05 to 1.5% of
l@Z@l%&Ottﬁ)lefBaD 2% of C. In the second gl ass

QPO the present invention or a glass
;éorrpogj/ dfql%@ftm ned by the production process of the
0

ion, the  upper linit of the contents of
Dlmoanm\azmz@mh@e l[imted to 1. _5% In this 30 case,

osition can be described as a
conposf?(awp ntaining the follow ng conmponent s (the
val ueslnlébe firsteglasmcdrhpogitivant hhs psedendiisedretion, the Ko0O

A Ay 8 ML A o

e 6%& O qgmienty odfipularly, Gygheseamd glass eonzposition vbtHopgesent
ﬁiveﬁ&ﬁn ¢he Qelh@ioﬁgﬂip(&tﬁv@eﬁ%e ‘Kz(ﬁr:éﬁteﬁt hfAd %ﬂe/"l\g%d g)ntent

G808k i ) Gl i o i el composicion of

-the present invention, the K20 content can exceed the sum of the contents of

Na20 and Li2O. The glass composition of the present invention can be
substantially free from NazO and Li»O.

In the process for producing a glass composition of the present
invention, KCl is added as a part of the glass raw material. Since the
chlorides (BaCls, CaCly) of alkaline earth metals that are used in JP
10(1998)-25132 A described above have high boiling points and are difficult to
move in glass, they tend not to cause rapid boiling even when the
temperature exceeds the boiling temperature. Accordingly, a sufficiently
high refining effect cannot be obtained from chlorides of alkaline earth metals.
On the other hand, since KCl is a monovalent salt, it is electrically-bound
weakly in molten glass. Furthermore, since potassium has a larger ion
radius than that of sedium, it does not have a high degree of freedom of
movement due to steric hindrance in a glass composition that has a dense
structure after being cooled from the molten state and having a contracted
volume,

Accordingly, KCl has excellent properties in that it moves in glass
melted at high temperature and gets into bubbles to exhibit a bubble
remmoving effect while the problem of migration of alkali components from
the resultant glass composition tends not to be caused. KCl has a boiling
point of around 1510°C and volatilizes at a higher temperature than that at
which NaCl volatilizes, whose boiling point is 1413°C. Therefore the use of
KCl is particularly advantageous for refining glass with higher viscosity such
as aluminoborosilicate glass.

Furthermore, a refining furnace that has a complicated structure to
be provided with, for example, airtightness is used in reduced pressure
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In the first glass conposition of the present

i nvention, the K20 content is equal to or |arger than
the Na20 content, preferably l7arger than the Na20
content. Simlarly, in the second glass conposition of
the present 10 invention, the relationship between the
K20 content and the Na20O content can be the sane as
in.the fj ss conposjtion. In the glass

t. al.a
LefinEg v %IPS‘F lafgb ble gemeymgistparinranad waden s eeduredmyessume
aanosme_ed Ih ehfstt@s@fltti@praeﬂilﬂ@ttﬁapthe PFaEhand chiﬁ@i out at a

The %‘?I?Se&,%?@"%?@bguf ?‘6%3 ﬁtag)d ﬁpﬁ&f% Q\fggni)}%ga{]q\l%g IEai: least

@66@°@atfwinmb nboiganegaly ¢ essistboqtos Mhepofoné Kt(ﬂﬁ:hat has
Pf‘f%?? ; aﬁeﬁﬁ‘%ﬁﬁd §Pak Pinldin 16 BonBa &1 RIS OPalkaline

ngsthat paeasictosapve inmalten glass watkehigheviseosityAs
ﬁ@fﬂaaaﬂy?aﬂlraat e%%@, GhirB&HcbONR HﬂeVFeffih boi I'i ng

oints are uIt t the t end
got t ng‘ég‘slé’OP WSI fﬁ’&%é\ﬁgg’e AT t in the raw
mevipinbhdue 6o dx wehttshﬁyh e Aleordimglyt @H@? thé Baw. l??tertlal contains a
C refj n| C ..
R LT e T —
enamifa C f@ill‘ﬁhéudl he KPlandisedifoc thekGiw mtarlrmlmoval ent

sal t, Mkd}frﬁgtﬁfdﬁdésaédc}l &@E{L@) SI:Y%%* 't%lg' sz elfrom glass
‘%’a%?ptg Of# ?ﬁe 'i Ych?é@ hegn qqtgl}gl ﬁqngrglass

dmgpdmtloﬂs fa b@d@éﬂ ﬁ:fr ééssﬂ@u/lﬁtt Pates ?(bﬁ%@ﬂdsdr%ﬂail displays until
sition tha

4 uf:?@?@"é'? oiheH Bing BERRE o RSk h oI SPiLoxides

¢iperiadly K £dmreasetd covmbanmts fodoptioniig/ thekefechaf refining

Qé@@%'h%tsu@b?%'iﬁé £i%e égecasgffismilg%?fg[—}% %@tﬁl %lzg%s%sa X]#E%lt]tcgﬁy

835%4@ é%‘%gp ﬁﬁikﬁlihgl ag k@adegiawar theelpssovisessifytand contribute

tmlg:bﬁtdtﬁfg e dibidllitio @MBANANLt 6908 nbh® E@@éﬁﬂy%solved ina
g‘p 03|t| on tends not to be caused. KCl1 has a
l% ﬁ} 0| nt of around 1510C and volatilizes at a

hi ghertioweyssy wheneat Ghsourtatis ased firithb ri@Gnaterial and refining

lgehﬁtléd ba &e%ﬁﬁﬁg D I%?&&Itﬁh ddfsa %&;tai”&gd%é 0% §s

use o par a eous

Dreéﬁsr%rﬁéo grinst the cantengied Kal) m:thﬁ glass wnposmoasto be equal to
ozllargorabanahb |Na€2® EoritbAs prefitabliefd ®icBed 8hé Ndzol htent.

B i B 6 i SR . i i

migntatien rpteemsglaes Prevents diffusion of alkali metal from glass.
Preferably, the glass composition of the present invention contains at

least two alkali metal oxides. When at least two alkali metal oxides exist
together in a glass composition, the migration rates of those alkali metal ions
further can be reduced due to a mixed alkali effect. This allows a further
reduction in diffusion of alkali metal or alkali metal ions from a glass
composition, and thereby an effect of improving the chemical durability of the
glass composition can be obtained. The glass composition of the present
invention contains preferably K20, and NasO and/or LizO.

The process for forming a glass composition of the present invention
is not particularly limited, but can be a down draw process or a fusion
process.
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refining where bubble renoving is perforned under a
reduced- pressure atnosphere. In this case, it is
preferable that the refining kg carried out at a
| ower tenperature (about 1450C to 1500C) than a
tenperature (at |east 1600C) at which it is generally
is carried out. Therefore KO that has 5 charges
subj ected to weaker binding as conpared to chlorides
of al kalefespechivercomnenentaef the glasycompawitions arerdpsaribed
beRss W th high viscosity is particularly

%‘3 nt ageous in reduced pressure refining. The C

AY&nt in gl ass tends to be lower than that in the
raw nhi@sisan essential component fdrh:tlng the Ghéldtdlgbflgla‘é&‘l aAd has

f
S 0 Ay M Tl b e
the eontentehareef isdewenshacuOls the effedtaranmioé beahtained
sRfishtRrilyA Galthe 'B'Eﬁ&l h&X%d dﬁﬁeﬁ YRS cifteht %Q:r%al}ﬁzﬁﬁa,acﬁg glass

e R Oh3 3000 4k o S Gy imreasest

nerkeds diffonk tbdldmogesﬂib glass.gl AS@rau:tgsjr thb 30k @bntent is 40 to
170‘%%:901:8%3&%1)1@ 5%01{ 5o until 15 now. However, when

tTace aﬁbunt al kali netal oxides,
‘éBp@&? ally K20 are useful corrponents for inproving

the efBagS is0fn éﬁeh@ia‘l‘ domPb éﬁt i’ﬁﬂtl lSw%i'g)ﬁ:{ee\?i%HBQt)l Helass and

effect of m r at from racti ca

BIqraotes maeltiagan 12% ing o fa@§1 d&‘@lqrbw@r cqmentgﬂa@gof is
Lomahanﬁwuﬁle@ffehts it Heq)bnaﬁmatsamﬁdtenﬁ& ssmh thé Bther

Gtpd pATAR Pipes PR A dRe i retucinpagol i wded

 desreases andstrengvolatilwationds icapeyl miaking itrdifficudtito

H@rasgahaa thOERlLY geccgﬂﬁa@ngm%z@e! Rltén {g@ ?(’rf]%?ﬁlz)re

necessary to a content o
I@‘Pé%”s“"’bbﬁﬁ%é #-on to be equal to or larger than the
MNIBOszsontent, preferably to exceed the Na20 content.

B P oSS A et
ati 6ffer; oﬁmm@ﬁoahgw&mmmﬂa[uﬁabmlmnygam heat Ristftanabbthe dass.
W{h@ﬁschﬁ Qzﬂﬂflﬂlzttpgfbo?% * e 2 %ﬁﬂb"&?&# %Qnﬁgfﬁgoﬂf?’mﬁ%d

gﬁrqtoli’#b’e alo%kh%@téleéhaéld vwehsgethectontenteexpeads 25%, the
ﬁmﬁyldﬂmldtrb@smrﬁ:wﬁﬁ@ {288 e PetdHASRed! kﬁbéorffﬁ{gfﬂr the

JIEITE RUIRY e N T ST
<M &l Cafdet al or alkali nmetal ions f roma gl ass
ggg}rjnoc a% ggﬁ ailjeq{gﬁ%af 901% Oﬁ&tlt otfhalt TS fl{]egvfsgoesity of
glass and promote meltlng and refining of the glass. When the contents
thereof exceed 10% and 20%, respectively, the chemical durability of the glass
is deteriorated. Accordingly, the MgO content is 0 to 10%, and the Ca0
content is 0 to 20%.

In order to improve the refining effect by using Cl, it is preferable
that the content of each of MgO and CaO be at least 1%. Furthermore, in
order to prevent the glass from devitrifying, the contents thereof are

preferably 5% and 10%, respectively. Accordingly, the MgO and CaO

- contents are more preferably 1 to 5% and 1 to 10%, resPectlvely Further

preferably, the MgO content is lower than 5%.
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gl ass conposition can be obtained. The gl ass
conposition of the present invention contains
preferably K20 and Na20 and/ g U20 35 The process for
form ng a glass conposition of the present invention
Is not particularly limted, but can be a down draw
process or a fusion process. 8 The respective

c onents of the glass conpositions are descri bed
perandBagl> si 2 is an essential conponent formi ng

t he skghetam B&(Déﬁestﬁ)tﬁﬁfhl feaﬁlpoﬁeﬁfb ﬁ{aftqsvsve%he viscosity of

e o R Rt e B £Lass. | SBr mgomtonts

Ah%eof hmceeﬂfﬂﬂ% andrﬂlﬂm 1eepaitiveiy) tHe ché%:ﬂ(;‘ﬁ‘%%ﬁir@bﬂity of €Re glass
s

i Be@doFheddl " i e b1, 5 SRR D Pinde g,

\mﬁ‘fleelqn’@@ Posassamyions and abdarideionsakeglass aind theneby ;%auy

IAOATEROHR i Rl @%ﬁn@%@ 14 29! WeebEn gb%%gg%g&éd% iS50 to 20%,
9 bl 58 to /0%

Qﬁefsgf&elﬂ% (91 4%0 m’S@ﬁ gﬁé gﬁ%ﬁ%nltéﬁ/\@r%@ 10%e nreferakin Q/t%i%

gKa®s Nm@, apddue®es nelting and refi EI ngsof :Ee gl ass.

Wh h t han 59 e

ef t oot o0 dR Kot iR lpveers PHF yinel iy bl g promotes

meldng ppdmehigingnbthe glasgont ent exceeds 20% the acid

resi st RPOSs Bbuhl%o Qhﬁﬁ' de ﬂ‘ﬁ& rcﬁﬂﬁaqﬁetgﬁ‘xs fasé:lﬁ%]ﬂxtelt and

volatlllzatlonlsc ing It

RYROG RIS AS Refasgihayh ordlectte tegrperatnee e EEEmrdrighes
mhue IQOP/@rdm(biﬁs eﬁpeﬁebﬁedmd s‘izrf:ihﬁ@%ﬁbﬁ%ﬂeﬁliﬁ glé’é}, AltBrdingly,

DR IR o) S SodhSR e et
%he &0 ¢anfenichinba0% whentm‘ﬂdd:emmlnéxé cohdis®ns anbaeatitfied, but
ngb%%réﬁlﬁfa%% dt9. b%n(f %?}Pef‘ Er@fe%zﬂﬁy%ﬁflg dét Fappot be

tain SatIS aCtOTI nthe
cont e né e obher bang, siRee Kob goas mqreasmtbﬂ:thermal expansion

(E(%ﬁﬁtﬁeﬂin@i&lﬁfglhé@ 1:LE 5] éﬁﬁeﬂ@isedés%af!ﬂﬁq 5"/“‘%9 %VgélnﬂJ %revent
the 25 A1208.cont 29% more gﬁe
’?héa %ﬁgrrengw&&é G%@g@ce in therma eXpansion coe ment between the
glass and a silicon material.

K30 has a lower migration rate in the glass and tends not to diffuse

from the glass as compared to NazO and Li»O that are also alkali metal

oxides. Therefore among the alkali metal oxides, K20 is a suitable
component for glass substrates for information displays such as liquid crystal
displays. In order to prevent alkali metal oxides from migrating from the
glass, the NazO content is desirably equal to or lower than the K20 content.
For instance, the Naz0 content is desirably in the range of 0 to 1.0% (up to
and not including 1.0%), preferably in the range of O to 0.5%, and further
preferably in the range of 0 to 0.1%.

Liz0 is an optional component that lowers the viscosity of glass and
promotes refining of the glass. Like K30, LizO also evaporates as lithium
chloride and thus has effects of allowing bubbles in glass to expand and
surface and homogenizing the glass melt at the same time. Furthermore,
the addition of a trace amount of LizO makes it possible to lower the surface
resistance and volume resistance or electrical resistance of the glass
composition to prevent it from being charged. The content thereof is
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MyO and CaO are optional conponents that |ower the
viscosity of glass and pronote nelting and refining
of the glass. Wien the contenyg thereof exceed 10%
and 20% respectively, the chemical durability of the
glass 30 is deteriorated. Accordingly, the MO content
is O0to 10% and the CaO content is O to 20% In
rder_to inprove the refining effect by using d, it
@Sﬁﬁbg&h@eéan@ﬁﬂf Ottd). &'%sranchpreferaddy B.051% ng®wend CaO
k€lat |least 1% Furthernore, in order to pr;avent tge
| ass 0 evitrifyi the contents thereof are
8r ef er i&e&ﬁﬁ%nm GHE P 3@&% véﬁ@?ﬁa&xe&ﬁ%ﬁ &-%%E%ﬁeause Cl
MyDcampofant tleanisenponadte mﬁﬁmgoﬁﬁélalggblﬁ aeéc?ihtﬁ%eadoaﬁe, the
0 [ . r r refgra e .

E1eBnichthehAERTES IFrin, HAAIASL L iy s meeBinl e it
¥elatdpyi ofetordingprit in preferablé ohtr Ct beadded tsatgjassfraw

i Lt i _
ol A6 Siad Bt QR tHE cBhféQlt‘%ﬁgréo?gé g%&?gﬁgﬁfhﬁ/;@tﬁes@ass

When the contents ., t hereof excee

fanpeRtiopefor exampleneni cal durability of the glass 5
i s det Eowava r,@ﬂnceqmetsm.nm;m of?h@xil thé a8 is 66t hith, when the
' 0 ot assi um j,ons, and .

(el Beof OfeclE t 0R ) Blan @B goc i tihgla®F furing the
formratian, imay foret bnbbleh eontaining ddoriddicngituls, tind BaPtend to

i . 0 | 0 T
Conrant 3 Rt ihd BURLELBRAH o1 b8 S AR ey e 1

eEF?o‘ieSi’tﬂb&;}éé}% OB !¥Bponent that |owers the
Vi scoHKyand Ql'}gzaﬁﬁbeaﬂﬂiem t bﬁfghrili!ﬂ%kéﬂtnéhﬁﬂﬁ s&ﬁ{dg,@.‘n NBlowever,
| ound. t 0 .C ri ne i,ons con
sthol, P Hh@ifeq TehRs RN AP o ey e it Crh s cher
Errough eapwetitionewith ddbed e  Wsghessuliithsy K243 potb®bednd to
SXPARHP Y ﬁgﬁc&gﬂ?aci ng of bubbles in glass.
1

Accordd')n Y, he f]ux caused thereby prqvides an
of f ectOBRthR stegzepInd ghem Botpsssem phleriderieClioadded a0
A mg?@féemm@fl BAR %letp@égexlﬁeﬂlo%m%ﬂbég}}gn&agﬁgr gﬁ&féft)fe? %hen

t refera a t 0. 0 )
BPslap g dpatieat Extetdbos Befingotat AR Ohofid brihbling tends
td® museinwhidsie adventigromslinaxfiairsg. oM ccoodiigly; itRtpreferable
thiAe A usddif: K20 ARNEPOR g desi rabl y 1. 5% of 1 ower

t Q. prevent. e occurrencé of the difference in
Tﬁwﬁékmt%n coef ficient between the

The content of R20 that is expressed as the sum of contents of alkal
metal oxides, for example, the sum of contents of Li20, Na2O and K20 is in
the range of 0.05 to 1.5%, preferably in the range of 0.07 to 1.5% (from but not
including 0.07%).

However, since Li20, Na20, and K20 are alkali metal oxides, cations
thereof tend to move in glass easier as compared to other metal cations.

Among the above-mentioned alkali metal oxides, K20 has a lowest
migration rate in glass. As described above, however, when K20 and Li2Q
and/or Nag0 are allowed to exist together in a glass composition, an effect of
improving chemical durability of the glass composition can be obtained.

Furthermore, when a plurality of alkali metal oxides are allowed to
be present together, a better refining effect can be obtained as compared to
the case where one alkali metal oxide is contained. This better refining
effect can be obtained particularly prominently when K20 and Li2O are
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glass and a silicon material. K20 has a | ower
mgration rate in the glass and tends not to diffuse
fromthe glass as conpared tojNa20 and Li 20 that are
al so alkali metal oxides. Therefore anong the al kali
nmet al oxides, K20 is a suitable 25 conponent for glass
substrates for information displays such as |iquid
crystal displays. In order to prevent al kali netal
asz%%tpge&h% grating fromthe glass, the Na20

e:@th@ﬁ&omgoﬂ@ﬁigbably equal to or Iovver than t he K20
cont en Na20O cont ent esirably

I 1 nstance,
in the’rlhﬁﬁgfég SPmPasyiqn Sg/g}(%qusn H}Y&nﬁ@flq Ud |0ﬂ1@p081t10n
tosiBting eesfealtmﬂ)lwathetdimveamgﬁ:lmie&cdr@p&éiﬁ@ (8i0, Bzgg), Al>0s,
LI

f 0, 1%
MO "9503&@?5@’ B0 N0 80 P, o' Bictiaet) 1 s
gqnaﬁgsfalﬁé of ghe nm-‘?@glt rlleWnﬁl(PtngcﬁuhSh@nigaJ&xs freelfrdm ddBMonents

btl?e@tﬁhﬁ%hsy@@égcﬁfb%a fovel thium chloride and thus has
effects of all bubbl es .in glass to expand and
sur f aceOHEHCh S Earﬁsﬁoﬁi&’qsﬁéo‘-’gpg@? preseniinvepbiogfgsther can

tomtain &itetr Eemmhents?ﬁ)rtthe p&dﬁbéés@fbr@xa&lﬂlé &ﬁﬁoﬁﬂfﬂﬂﬁhg the
t 1.0
Sl 5 0 AT bl B3 imorovin
desgtrifieatien pfonenty. glSresificexmoplesiofother @uepenmts include YoOs,
L&M krﬁ%og Nl!%sg%o Qﬁd@%@m g‘rg@ﬁ'gﬁ’l ﬂﬁes%gzom@lonents are

f re

*I’?‘{%aegrl e mar@eaaggehgtet@ swamidhe celaw%@% tgpxpobist 3%t less.

pr ef er@iposéntsahat fa@e ﬁﬁ%ﬂtﬁﬁﬁﬂﬁﬂ dHovel |n§ajab§ @&Eﬁﬁﬁ@d asa
t ni.n
U5, a8 OP Rbfi i Py Sl St RERS e aterials.
@x@mqusmfrthe tradecameawntraf impatitidsindlode Fe:00! dVhentthe total
B

AnEOR I MBLYe 1ﬂ1%1rdlr1gﬂe9r1 cﬁ{r] 1‘%1:11 /q{, ;Eiée)g gﬁt%el %tes%?éﬁl‘l’ eﬁ'e(f‘t on the

gl ass.ra
RopaFtis e@lasusompesnEoy padgth e@%fﬁp@@ausedw pragtical problems.

exanplig. thUCgA@s/sﬁfomﬁcdeﬁGntoE ¢hé késahlt hﬁ\vexﬁiorﬂlt 1srpasEﬂ)1e to
Byiton Bx0glppt @?aﬁw 3 %Bﬁ%@er?w?nf@ inge 1@3&@% apypamt of

afreemmthuie omaytibhonm dxidd| €Ehe pﬁtﬁnﬂ imeprtivmodéedenot require a

SETE B A, AT I

B0 the egwitonamnt. 1 P@A@crnb@d@ﬂoovmolsamferabda phaethe
gl niyosiibm ef thd prisent SRl OISR antiFAYVEMES from oxides of
As and Sb, but is not limited to this. In the case of Sb that imposes a
smaller burden on the environment as compared to As, it can be contained in
the range of less than 4% in terms of oxide.

The glass composition of the present invention is suitable to be used
for a glass substrate 100 for a large and thin information display that is
suitable to be used, for example, for a liquid crystal display or a plasma
display panel as shown in FIG. 1.

Embodiments of the present invention are described below using
examples. The present invention, however, is not limited to the following.
<Examples 1 to 15 and Comparative Examples 1 and 2>

Glass raw material batches (hereinafter also referred to as “batches”)
indicated in Tables 1 and 2 were prepared, respectively. The common glass
raw materials used herein include silica (silicon oxide), boric acid anhydride,



15 since the absolute contents thereof are |ow, they

are bound to each other through conpetition with

other ions. As a result, theyigmay not be bound to

each other satisfactorily. On the other hand, when

pot assi um chloride (KCl) is added as K20 and C

sources, KO can be present fromthe early stage.

ggfrefore,_mhen 20 the glass tenperature exceeds the
Iningy hasicinagpeum carhonate; eplsinmgcarbpnate; strontinm

carkvedte, Mrdlmi carbélyaa! BEHAUS carbohftd, RbAfim carbonate, and

Accor di ngl it is.pr rabl e that .he used as K2
RREilsE Fhatate . pFR A o ppaseh so DA ol sm clpride,
rediunhellorklecapd dthacn ahldiide wepe aked anirbar®ek. al kal i
25 netal oxides, for exanple, the sumof contents of
Li 20 Na20 and K20is in the range of 0.05 to 1.5%
preferably in the range of 0.07 to 1.5% (from but not
including 0.07% . However, since Li20 Na20 and K20
are al kali netal oxides, cations thereof tend to nove
in glass easier as conpared to other netal cations. 30
Anmong t he above-nentioned al kali netal oxides, K20 has
a lowest mgration rate in glass. As described above,
however, when K20 and Li 20 and/or Na20 are allowed to
exi st together in a glass conposition, an effect of

i mprovi ng chem cal durability of the glass conposition
can be obtained. Furthernore, when a plurality of

al kali metal oxides are allowed to 35 be present
together, a better refining effect can be obtained as
conpared to the case where one alkali mnmetal oxide is
contai ned. This better refining effect can be

obtai ned particularly prom nently when K20 and Li 20
are 11 present together. <O her conponents> The gl ass
conposition of the present invention can be a
conposition consisting essentially of the
above-nenti oned conponents (Si 2, B2G3, A1233, 5 MO
. CaQ SrO BaO Li20 Na20 K20, and d). In this case,
the gl ass conposition of the present invention is
substantially free from conponents other than those
descri bed above. However, the glass conposition of the
present invention further can



Table 1

contai n other conponents for the purposes, for

exanpl e, of controlling the 10 refractive i ndex and
tenperature-viscosity characteristics and inproving
the devitrification propertyy Specific exanpl es of
ot her conponents include Y203, La203, Ta205, Nb205,

Q2 d 205. Preferably, these conponents are
dont ai ped [i n such njpne' hat the sum of the
qoneenrs kecedf, |i 5, B% ot bess. Conponents that are
&l SR et tabove ngy | be~lcontained as a 15 trace
gmpunt | gf |i rpur|i gies| ijn|i pdustrially avail abl e gl ass
fayw mat drifal sj Exanplies pfl the trace amount of
I| PPDIE & o | €3 o] LIGA (udle| ReZ2CB. en the total content of
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i 204 |of @l excielll|ent | Ll ass refining property
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Faelen —pn| TISe envilr anrept|4s conpared to As, it can be
coptjailned] iln he irange| df |l ess than 4% in ternms of
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hiE] R | B g o é(h\n‘rl'eé ' Theil pr esent invention, however,
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Thereafter thecmwhilaicontagningyh gbmssmetlt wastakekentadthe furnace

hh8 WY MRGRed to stand to cool at room temperature and to be solidified.
Thus a glass body was obtained. This glass body was taken out of the
crucible and was subjected to an annealing operation. The annealing
operation was carried out by maintaining the glass body in another electric
furnace whose temperature was set at 700°C for 30 minutes, then turning off
the power supply of the electric furnace, and cooling it to room temperature.
The glass body subjected to this annealing operation was used as a glass
sample.
<Quantification of glass composition>

The glass sample was crushed and then the glass composition was
quantified by a fluorescent X-ray analysis method (RIX3001 manufactured by
Rigaku Industrial Corp.). With respect to boron (B), it was quantified by an
emission spectroscopic method (ICPS-1000IV manufactured by Shimadzu
Corp.).
<Evaluation of degree of refining>

Degree of refining of the glass body was evaluated by observing the
above-mentioned glass sample with an optical microscope of 40 times
magnification and calculating the number of bubbles per 1 ¢cm3 of the glass
from the thickness, viewing area, and the number of bubbles observed.
Since this method is a simple melting method using a crucible, the number of
bubbles thus calculated is much larger than that of bubbles contained in
glass bodies produced practically on an industrial scale. However, it has
been proved that the smaller the number of bubbles calculated by this
method, the smaller the number of bubbles contained in a glass body
produced on an industrial scale. Accordingly, this method can be used as an
index of refining.
<Measurement of thermal expansion coefficient and glass transition point>

Furthermore, these glass samples were processed by a common glass
processing technique and thereby glass sample pieces were produced in the

form of a column with a diameter of 5 mm and a length of 15 mm. These

glass sample pieces were measured for the thermal expansion coefficient and
glass transition point at a temperature increase rate of 5°C/min using a
differential thermal dilatometer (Thermoflex TMA8140 manufactured by
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5 and was allowed to stand to cool at room tenperature
and to be solidified. Thus a glass body was obtai ned.
This gl ass body was taken outl6f the crucible and was
subj ected to an annealing operation. The annealing
operation was carried out by maintaining the glass
body in another el ectric furnace whose tenperature
Wﬁ%aﬁ&k) 700C for 30 mnutes, then turning off 10
pome upply of the electrlc furnace, and cooling
i<Results of Hixaomples dttorlé> The gl ass body subjected to
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B glarg%cgﬁlq%gorg@%p eI‘rom t he thi ckness, view ng
area, and the nunber of bubbl es observed. Since this
nmethod is a sinple nelting nethod using a crucible,
t he nunber of 25 bubbles thus calculated is nuch
| arger than that of bubbles contained in glass bodies
produced practically on an industrial scale. However,
it has been proved that the smaller the nunber of
bubbl es cal cul ated by this mnethod, the snmaller the
nunber of bubbles contained in a glass body produced
on an industrial scale. Accordingly, this nethod can
be used as an 30 index of refining. <Measurenent of
t hermal expansion coefficient and glass transition
poi nt> Furthernore, these gl ass sanples were
processed by a common glass processing techni que and
t hereby gl ass sanple pieces were produced in the form
of a colum with a dianmeter of 5 mMmand a I ength of 15
mm These 35 gl ass sanpl e pieces were neasured for the
thermal expansi on coefficient and glass transition
point at a tenperature increase rate of 5C/mn using a




differential thermal dil atoneter (Thernoflex TMA8140
manuf actured by 16 Rigaku Corp.). <Results of
Exanples 1 to 15> The respecti g gl ass sanpl es
produced as descri bed above had the conpositions
|nd|cated in Tables 3 and 4. The nunber of bubbles
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<Conparative Exanple 1> The gl ass sanple of _
Conparative Exanple 1 had a conposition indicated in

body that was refined using
%@%ﬁ%@%ﬁ ]L?gicgszmd t%at was free from K20, i.e.
R20. | H‘Mamnpleelf GdmaparativealixSmpbny hadrméothpesition
IPMH%&E 1%."?&]:119\9! i Sa%r&éﬁ;étﬂ} Dt g}r%&é\;ﬁé‘?@ﬁéﬁﬂg Laflzasa

2>
Eﬁagﬁre &}attuw frendrega e ie. Rabl e lwasobsersvad that it had
maﬁ%ﬁrd@@@ﬁmhgwahbm il lotedegteb O rdfiingas a C

<Comparative Example 2>

The glass sample of Comparative Example 2 had a composition
indicated in Table 4 and was a glass body that was refined using NaCl as a Cl
source and that contained RzO without satisfying the relationship of the K20
content > the NagO content. In Comparative Example 2, remaining bubbles
can be reduced to a certain extent, but Na ions migrate gradually from the
surface even at normal temperature because Na ions that tend to diffuse in
glass are contained in a certain amount or more. When this glass
composition is used for a glass substrate for an information display, for
example, a glass substrate for a liquid crystal display, there is a problem in
that it may spread into liquid crystal devices to deteriorate performance
thereof, for example.
Industrial Applicability

The glass composition of the present invention can be used for the
applications where chemical resistance, heat resistance, and a small thermal

‘expansion coefficient are required or where a component imposing a heavy

burden on the environment, such as arsenic oxide, is avoided.
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source and that contained R20 wi t hout satisfying the
rel ati onship of the K20 10 content > the Na20O content.
In Conparative Exanple 2, renDni ng bubbles can be
reduced to a certain extent, but Na ions mgrate
gradually fromthe surface even at normal tenperature
because Na ions that tend to diffuse in glass are
contained in a certain anp re. Wien this glass
conposition is used for a Mstrate for an
information display, for 15 exanple, a glass substrate
fior a I\ QUi al - dj . lhere is ropl.emin
dha ¢ BebEcablolBon Lo Bing, 17 nf ofalise: T o
d0tteriO8r af @iGwr f or rance thereof, for exanpl e.
brduwes bAB.ARPl i cabili ty The gl ass conposition of

e I.hvention can be used for the 20
ta‘@&P%%Pﬂ%%ere chem cal resistance, heat
Desiidh afiMEzO bl t@andmiok indladivd 5%Expansi on coef fici ent
88 Oe/(ggfé?ﬁ;or where a conponent inposing a heavy
burden on e environment, such as arsenic oxide, is
Aei2§éeof S0: CLAIMS 1. A gl ass conposition,
0aROsHfBaOL N terns of mass% 40 to 70% of Si02; 5 5

: 0%, of. B203; 10 to 25% of A1203; 0 to 5% of MO
bip T e e

including 59; 0 to 20% of CaQ O to
2@80103% Sf Ma2010 0 to 10% of BaO 0 to 1.5% of Li 20;

.Na20; 0 to 1.5%of K20; and O to 1.5% of
@It%’(il%%\?\)z%{?‘g’ﬁ‘ he sum of contents of Li20, Na20, and
%201i5%0f6% to 1.5 mass% and the content of K20 is

SUdAdint hat nof ) - T S
sk o GO NILOMA 0 IR s nc
é}en%ntent of K20 1s equalto or larger than that of Na20. -

2. The glass composition according to claim 1, wherein the content of Cl
1s in a range of 0.04 to 1.5 mass%.

3. The glass composition according to claim 1, wherein the sum of
contents of LizO, Naz0, and K20 is in a range of 0.07 to 1.5 mass% (from but

" not including 0.07 mass%).

4. The glass composition according to claim 1, wherein the content of
Naz0 is in a range of 0 to 1.0 mass% (up to and not including 1.0 mass%).

5. The glass composition according to claim 1, wherein the content of

- K90 is in a range of 0.05 to 1.5 mass%.

6. The glass composition according to claim 1, wherein the content of
K20 is in a range of 0.07 to 1.5 mass%.

7. The glass composition according to claim 1, wherein the content of
K20 is in a range of 0.05 to 1.5 mass%, and the content of Clis in a range of
0.04 to 1.5 mass%.
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isin arange of 0.04 to 1.5 mass% 20 3. The gl ass
conposition according to claiml1, wherein the sum of
contents of Li20, Na20, and K20 is in a range of 0.07
to 1.5 mass% (from but not including 0.07 mass%. 25
4. The gl ass conposition according to claim1, wherein
the content of Na20 is in a range of 0 to 1.0 nass%

p to not inclu The ass
& os TR e ipeifoRaehrtint 1S i bR sSbarmgially free
(f?omlmors@ndrﬂa(}aange of 0.05 to 1.5 mass% 30 6. The
gl ass conposition according to claiml1, wherein the

ontengg_g%f K20 is in a ranr%:le of 0.07 to 1.5 nass% 7.
e gl glaspeanpesiion asentding ta elaigmal, havingh g@lasistransition

i poeftueB in @frangb okBOOIG ahA Aghange of 0.05 to 1.5
mass% and the content of C |s in arange of 0.04 to

1.5 mass% 21 8. The glass composition according to
dDai m A glhst compssitioh aetmptibing i ernhs 6fmAs2RS and

§b%9370°/90f$ﬁ? gl ass conposition according to claiml,
ass transition '$ 5 tenperature in a range

[
éft‘)(%’?/@ﬁ%@ohl gher. 10. A gl ass conposition,
¢0p25% 6OAlL,OR; ternms of mass% 40 to 70% of Si2; 5

10 10 to 25% of A1203; O to 10% of
%621%0;: Pé@’gg@ of 0 to 20%of SrO 0 to 10% of
B4®20%60DCa08;t 0 1. 5% of KO and 0.04 to 1.5%of d.

@H:o 2‘5&3@0%1@55 conposition according to claim10,
risin |nterrrs of mass%

0 tg.%ﬂ% of
0.05 to 1.5% of KzO; and
0.04 to 1.5% of Cl.

11. The glass composition according to claim 10, comprising, in terms of
mass%:

58 to 70% of SiOxq;

8 to 13% of B203;

13 to 20% of Al20s;

1 to 5% of MgO;

1 to 10% of CaQ;

0 to 4% of SrO;

0 to 1% of BaO;

0.05 to 1.5% of K20; and
0.04 to 1.2% of CL.

12, A glass substrate for an information display, comprising a glass plate
formed of a glass composition,

wherein the glass composition is a glass composition according to
claim 1,

13. A glass substrate for an information display, comprising a glass plate
formed of a glass composition, '
wherein the glass composition is a glass composition according to
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- 15

20 58 to 70% of Si2; 8 to 13%of B203; 13 to 20% of
A1203; 1 to 5% of MO 1 to 10% of CaG 25 0 to 4%
of SrO 0 to 1% of BaQ 0.05220 1.5% of K2O, and
0.04 to 1.2%of C. 30 12. A glass substrate for an

i nformati on display, conprising a glass plate forned
of a glass conposition, wherein the glass conposition
icfai& %ass conmposition according to claim1. 35 13. A
glass Substrate for an information display, conprising
a glass plate fornmed of a glass conposition, wherein
e gl aSSroeoliRs phd ikl b RS Al
as 3 A e D hE oo ORGSR chb g s of
Y% ti on conprising, in terms of mass% 5 40 to
A0% q0%bfBi0,; 5 to 20% of B203; 10 to 25% of A1203;

t %af ~-MJO 0 to 20% of CaO, 10 0 to 20% of SrQ
8 P20¥00 BOBAG 0. 08 to 1. 5%of K2G and. 0 04 to
1030026P%6 Gf Alo@aerei n t he process conprises nelting a
8l:899% .erial prepared 15 so as to obtain the
| ass corrB sition, and the glass raw nmaterial contains
&@_20%0f aO;

0 to 20% of Sr0;

0 to 10% of BaO;

0.05 to 1.5% of K20; and
0.04 to 1.5% of Cl,

wherein the process comprises melting a glass raw material prepared

so as to obtain the glass composition, and the glass raw material contains
KCI.



