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DESCRI PTI ON GLASS COWPOSI TI ON Techni cal Field

The present invention relates to a glass conposition,

particularly to alum no-borosilicate glass

conposi tions. I n manufacturing processes of

gl ass conpositions, a process that renoves residua

bubbl es in the glass conposition is known as fining.

A 10 nmet hod of addi ng pESORIPTEQENt to fine a gl ass

melt is commonly known. Arsenic oxide, antinony

oxi de, and fluorides are sone of the known exanpl es

of the fining agent GLAS®RCOMPOSIGION t hese

conmponents are highly environnental ly unfriendly,

there is a social need to reduce the anount of these
Tevbmpevddiield used. 15Al kali-free borosilicate glass
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n as finin ent.s, t he S
of gnch A Trse Bosoautem psa et 5030l eI toming of
thanOuitedo$ta@e®1l The mobility of components such as aluminum, boron,
and silicon in glass is limited by the large charge and hence the strong
electrostatic binding. For this reason, the alkali-free borosilicate glass

compositions are generally highly viscous, and this has made fining of the
glass difficult.

To this date, various studies have been made to provide a method for
producing glass compositions for use as the substrate of liquid crystal display
devices, without using undesirable fining agents as represented by arsenic
oxide.

JP 10(1998)-25132A discloses adding, as fining agents, sulfate in the
SO3 amount of 0.005 to 1.0 weight%, and chloride in the Clz amount of 0.01 to
2.0 weight%, to the raw glass materials for obtaining alkali-free borosilicate
glass compositions. This publication also discloses using BaSO4and CaSO4
as the sulfate, and BaCl: and CaCl: as the chloride.

 JP 60(1985)-141642A discloses glass with a small thermal expansion
coefficient for photomasks and liquid crystal display devices. This glass is
alumino-borosilicate glass containing MgO in the amount of 5.0 mass% or
greater, and it tolerates the inclusion of no greater than 5.0 mass% of alkali

metal oxide. This publication discloses using at least one compound selected



30 2.0 weight% to the raw glass materials for

obtai ning alkali-free borosilicate gl ass
conpositions. This publication also discloses using
BaSO4 and CaSO4 as the sulfate, and BaCl2 and CaCl2
as the chloride. JP 60(1985)-141642A di scl oses gl ass
with a small thernmal expansion coefficient for
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eleg@®o and Cad 2 do not al ways provide |arge fining
effects. Further, when the glass conposition
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as a f| i.n i S us r the ass ;subs
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Objﬁpégg t]e%ﬁfﬁgesqtg ryfko provide a glass substrate for information display
devices using the glass composition, and an information dlsplay device using
the glass substrate for information display devices.
A glass composition according to the present disclosure contains, in
mass%, 40 to 70% SiOz, 5 to 20% B20s3, 10 to 25% Al:03, 0 to 10% Mg0O, 0 to
20% CaQ, 0 to 20% Sr0, 0 to 10% BaO, 0.001 to 0.5% Liz20, 0.01 to 0.5%

Na20, 0.002 to 0.5% Kz0, and greater than 0% and no greater than 1.0% Cl.

In a first- aspect, there is provided a glass composition which
comprises, in mass%, 40 to 70% SiOz, 5 to 20% B20s, 10 to 25% Al:Os, 0 to
10% MgO, 0 to 20% CaO, 0 to 20% SrO, 0 to 1% BaO, 0.001 to 0.5% Lix0, 0.01
to 0.5% Na20, 0.002 to 0.5% K20, and greater than 0% and no greater than
1.0% CL.

In a second aspect, there is provided a glass substrate for information
display devices, which consists of the glass composition as defined above.

In a third aspect, there is provided an information display device
comprising the glass substrate for information display devices as defined
above.

In another embodiment, the present disclosure provides a glass

substrate for information display devices, which consists of



that contains a few bubbles and a suitable

conposition for information display devices

represented by a liquid crystal display device. It is

anot her object of the invention to provide a gl ass

substrate for information display devices using the

gl ass conposition, and an information di splay device
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ant pungingdoregilisalsl glas cEnpRTHARJWHEGYE using, or ysng only a
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relﬂjﬁ ? %t%th%ggnﬂsgﬁgp%é'%%g %ngts Qig g?’léﬁgééi a FB o@égfsw ]I;%r to
anot her enbodi nent, the present disclosure provides a
gl ass substrate for information display devices,
whi ch consists of the glass conposition. |In another
enbodi nent, the present disclosure provides an
i nformati on di splay device including the glass
substrate for information di-splay devices.
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Al kali netal oxides such as Li20, Na20, and K20

di ssol ve out of the glass and adversely affect other

menbers. For this reason, alkali netal oxides have

been excluded fromthe glass -conmposition in

applications as the glass substrate for |iquid

crystal display devices. However, trace anmounts of, )
prdiat iglamst ibstratere brdavge informpriondlisnlay glesipes rpadily at high
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The boiling point of chloride, particularly alkali metal chloride is near
the temperature range of, for example, 1400°C to 1650°C suited for the
melting of a glass composition of the present invention. LiCl has a boiling
point of 1360°C, and NaCl has a boiling point of 1413°C. The boiling point of
KCl is 1510°C. That is, in a suitable melting temperature fange of a glass
composition of the present invention, the vapor pressures of these alkali metal
chlorides are considered to increase to levels comparable to atﬁlospheric
pressure. _

It is therefore possible that, in the process of melting a glass
composition of the pres'ent mvention, the chlorine would bind to the alkali in
the glass melt and generate an alkali metal chloride gas. The alkali metal
chloride gas forms bubbles in the glass melt, or increases the size of bubbles in
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Though the nmechani sm of the fining action by chloride
is not entirely clear, the inventors of the present

i nventi on have proposed the follow ng 25 expl anati on.
The boiling point of chloride, particularly alkal
metal chloride is near the tenperature range of, for
exanple 1400C to 1650C suited for the nelting of a
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B
lowmy the vasaosity ocf e mlassuand girtgthute to facﬂ1tat1ng decompos1t10n of
silica, which does not easily decompose in the raw glass material.

The following will describe each component of the glass composition.
In the following, the percentage denoting the content of each component of a
glass composition is percent by mass.

(K20, Na20, Liz0)

K20, Nag0, and Li2O are components that lower glass viscosity and
facilitate fining of the glass. These components also facilitate decomposition
of silica, which does not easily decompose in the raw glass material.

K20 binds to the chlorine ions in the glass melt and vaporizes in the
form of potassium chloride at temperatures of 1500°C or greater. This
facilitates increasing the size of bubbles in the glass and causes the bubbles to
float to the surface. By this float action, K20 also serves to homogenize the
glass melt. When the KoO content is too high, there are cases where the
thermal expansion coefficient of the glass is increased, which may produce a
difference in the thermal expansion coefficient from silicone materials. The
K20 content is therefore 0.002 to 0.5%. For example, the K20 content may be
0.005% or greater, greater than 0.01%, or in certain cases, greater than 0.03%.
Further, the K20 content may be less than 0.05%.

As in the case of K20, Nag20 and LizO vaporize in the form of sodium
chloride and lithium chloride, respectively, and increase the size of bubbles in
the glass and cause the bubbles to float to the surface. At the same time,
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Al kal i nmetal oxides such as LiZ20, K20, and Na20

di ssol ve out of the 10 gl ass and adversely affect
ot her nenbers. For this reason, alkali netal oxides
have been excluded fromthe glass conmposition in
applications as the glass substrate for liquid
crystal di spl ay devices. However, when the al kal
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e caH8M) i 20 vaporize in the form of sodi um chloride
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si ze | &s t u

f1 oat Oggﬁfgmgm Q:’e %%%?}); ﬁr@ Ifatas e Eﬂﬁve}%’ﬂ%&ﬁﬁt} Qate in
glass. By containing K20 in the glass composmon with Li2O and/or Na20,
the mobility rate of Li ions and/or Na ions can be suppressed. That is, by
containing more than one kind of alkali metal oxide, chemical durability of the
glass composition can be improved.

With more than one kind of alkali metal oxide used together in the
glass composition, a superior fining effect can be obtained as compared with
adding only one kind of alkali metal oxide. Further, with Li2O, Naz0O, and
K20 used together in trace amounts in the glass composition, dissolution of
alkali wmetals or alkali metal ions from the glass composition can be
suppressed and chemical durability of the glass composition can be improved.
This is because, by using potassium having a large ion radius with sodium
and lithium, the mobility of alkali metals or alkali metal ions is limited by the

steric hinderance in the dense structure of the glass composition that has
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Na20 and Li 20 al so serve to honogeni ze the gl ass
nmelt. Meanwhil e, sodiumeasily dissolves out of the
gl ass. The Na20 content is therefore 0.01 to 0.5%
The Li 20 content is 0.001 to 0.5% Li20 is a
conponent that effectively |lowers the vol une
resistivity of the glass conposition. The Li20
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com es}ttfoer{ of trile present invention contain chlorides of alkali metals.

The alkali earth metal chlorides (BaCly, CaCl») used in JP
10(1998)-25132A have high boiling points and their mobility in glass is limited.
Thus, these alkali earth metal chlorides do not tend to boil rapidly even when
the temperature exceeds the boiling points. For this reason, sufficient fining
effects may not be obtained from these alkali earth metal chlorides. On the
other hand, alkali metal chlorides as represented by KCl can move more freely
in the highly viscous molten glass such as the alumino-borosilicate glass,
because alkali metal chlorides are monovalent salts and are subject to weak
electric binding in the glass. Meanwhile, in a vacuum fining technique in
which the glass melt is degassed under a reduced pressure atmosphere, a
fining vessel 1s used that has a complex structure for sealing or other purposes.
In this case, fining should be performed preferably in a lower temperature

range (about 1450°C to 1500°C) than normal fining temperatures (1600°C or
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30 glass conposition, a superior fining effect can be
obt ai ned as conpared with adding only one kind of

al kali metal oxide. Further, with Li20, Na20, and
1(20 used together in trace anounts in the gl ass
conposition, dissolution of alkali nmetals or alkal
metal ions fromthe glass conposition can be
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should be 40 to 70%. TFor example, the Si02 content may be 58 to 70%, 57 to
65%, 60 to 65%, 56 to 65%, or 56 to 60%.

(B203)

B20; is an essential component that lowers the viscosity of the glass
and facilitates decomposition and fining of the glass. This effect cannot be
obtained sufficiently when the B20Oz content is less than 5%. When the B20O3
content exceeds 20%, the acid resistance of the glass deteriorates and
vaporization occurs rapidly, which makes it difficult to homogenize the glass.
Thus, B203 content should be 5 to 20%. For example, the B203 content may
be 8 to 13%, 5 to 12%, or 5 to 10%.

(A103)

Alx03 is an essential component as a glass network former, and it has
the effect of enhancing chemical durability and heat resistance of the glass.
This effect cannot be obtained sufficiently when the AlsO3 content is less than
5%. When the AloOs content exceeds 25%, the viscosity of the glass lowers
and acid resistance deteriorates. Thus, Al:Os content should be 10 to 25%.
For example, the AlsO3 content may be 13 to 20%, 10 to 20%, or 10 to 18%.

(MgO, Ca0)

MgO and CaO are optional components that lower viscosity of the
glass and facilitate decomposition and fining of the glass. When the MgO
content and the CaQ content exceed 10% and 20%, respectively, the chemical
durability of the glass deteriorates. Thus, the MgO content should be 0 to
10%, and the CaO content should be 0 to 20%. For example, the MgQO
content may be 0 to 5%, or 5 to 10%. For example, the CaO content may be 0
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10 The O content is therefore greater than 0% and no
greater than 1.0% For exanple, the d content may be
0.002% or greater, 0.01%or greater, 0.04% or

greater, greater than 0.09% or in certain cases,
greater than 0.1% The al kali netals as the
constituting elenents of Li20 Na20, and K20 may be
tosmld,legt(gqgm di fferent sources fromthe C source.
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t}ﬂa@@b c@h’t@it'mﬂ?%@'@ @l belggoases.epresented by KC1
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ral f1ni n% ten‘pf%)atures (1600C or " greater
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7Zn0 to Mo given in the foregoing paragraph). In this case, the glass
composition does not essentially include components other than these

component groups.

As used herein, the language "does not essentially include" is intended
to encompass inclusion of a trace amount of impurity that is inevitable in
industrial manufacturing. Specifically, it is intended that a trace amount of
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(Si 02) Si02 is an essential conponent as a

gl ass network forner, and it has the effect of
enhanci ng chem cal durability and heat resistance of
the glass. 10 This effect cannot be obtained
sufficiently when the Si02 content is | ess than 40%
When the Si 02 content exceeds 70% the glass readily
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th%o ?@&31 nﬁw@ﬁﬁg daogso tt&%eﬁﬁ'aﬁ r&ﬁitﬁh?%%?dé%f of h{ﬁ*semc and

eterlora es an vap orlzat on occurs rap y
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2%
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contifiniedi iantheyShisrambeniAbp §Batentleam 1iG%) @sm thmBbHa% amount
o015 4400 8 LA I BRI ol
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%@'ﬂ% Tyéeeﬂ‘éli:té (%;xp’n t@ %B?ﬂheﬁo)aﬂs {811 H8 de8ci?Rq 118y fPExamples.

The SnOz content may be,
3%. The upper limit of SnOz is preferably 2%, and more preferably 1%. The
lower limit of SnOz is preferably 0.05%.

As to the content of each component SiOg to SrO, BaO described above,
the content may be, for example, 58 to 70% SiOg, 8 to 13% B203, 13 to 20%
Al203, 1 to 5% MgO, 1 to 10% CaO, 0 to 4% SrO, and 0 to 1% BaO. Further,
in these components, the content may be, for example, 57 to 65% Si0Os, 5 to
12% B203, 10 to 20% Al20s, 5 to 10% MgO, 0 to 10% CaO, and 0 to 10% SrO.
Further, in these components, the content may be, for example, 60 to 65%
Si02, 5 to 12% B20s3, 10 to 20% AlsOs, 0 to 5% MgO, 1 to 6% CaO, 0 to 10% SrO,
and 0 to 1% BaQ. Further, in these components, the content may be, for
example, 56 to 65% SiO2, 5 to 12% B20s3, 10 to 18% Al:03, 0 to 5% MgO, 1 to
10% CaO, 1 to 10% SrO; and 0 to 1% BaO. Further, in these components, the
content may be, for example, 56 to 60% S102, 5 to 12% B203, 10 to 18% Al203, 0
to 5% MgO, 1 to 6% CaO, 1 to 6% SrO, and 3 to 10% BaO.

A method for forming a glass composition of the present invention 1s

not particularly limited. The downdraw process or fusion process may be

or example osreater than 0% and no greater than

used.
A glass composition of the present invention can be used suitably as a

glass substrate 10 for large and thin information display devices such as a
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MyO and CaO are optional conponents that | ower
viscosity of the glass and facilitate deconposition
and fining of the glass. Wen the MjO content and the
CaO content exceed 10% and 20% respectively, the
chem cal 35 durability of the glass deteriorates.
Thus, the MyO content should be 0 to 10% and the CaO

h@ﬁﬂt &'ﬁgt{ﬁ I?ﬁﬁtggy kH%vcht %c? 9 lﬁlagﬁﬁ (ﬁ%@%‘ﬁ@fﬁneg 2%3 Q’P(Qv 1_}% FIG. 2.

aﬁﬁrﬁtémra’ﬁayl(b@ay be @S@@p/ioroerxazumlé 29 @, front panel % and a

beidﬁ%é%q 1@*}:&‘%&%@&&3%@ Jevicaoton, mtmd%CFIG 3 as an

preferaply s ouI t ai ned i n the_ anount
exfranRle Goph lgmaron o‘flﬁl’n]é‘\yeﬂ?‘”@‘l’ oA Suorer i i “pnthe front

atrgﬂ algg%ﬁldl ehé %ﬁb]é Paeilket g&ttﬂly)vgié‘ed?ﬂ'gdlths Ifiplai@ gefﬁétag disljb&[y device
1tk GeDetelP5 00 LR S B CHGREL Y ST R  elant 30
ml\/lj)@wce@nt ¢ogether witlh odbhér aranhdre Wabh amnrtmpaﬂentgelé@ﬁ'odes 40

G BB 850, "B oy 6 opt 1 onal. components ¢ hat

| owerThd §dbwving will tdescbagm embodiment of the present invention
based on examples. It should be noted, however, that the present invention
is not limited by the following description.

(Examples 1 to 58, Comparative Examples 1 to 11)

Batches of raw glass materials (may be referred to as "batches"
hereinafter) were prepared to have the compositions shown in Tables 1 to 7.
As common raw glass materials, silica (silicon oxide), boric anhydride,
alumina, basic magnesium carbonate, calcium carbonate, strontium
carbonate, barium carbonate, lithium carbonate, sodium carbonate, and
potassium carbonate were used. As Cl sources, lithium chloride, sodium
chloride, potassium chloride, and calcium chloride were used.

Each batch was melted and fined in a platinum crucible. The
crucible was placed in an electric furnace that had been set at 1600°C, and
maintained therein for 4 hours in Examples 1 to 44 and Comparative
Examples 1 to 8, and 16 hours in Examples 45 to 58 to melt the batch. The
crucible with the glass melt was taken out of the furnace and allowed to cool
and solidify at room temperature. As a result, a glass body was obtained.
The glass body was taken out of the crucible and gradually cooled. The
cooling was performed according to the following procedure. In Examples 1
to 44 and Comparative Examples 1 to 8, the glass body was placed in a
separate electric furnace that had been set at 700°C, and maintained therein
for 1 hour. In Examples 45 to 58 and Comparative Examples 9 to 11, the
glass body was placed in a separate electric furnace that had been set at
750°C, and maintained therein for 1 hour. The glass body was then allowed
to cool to room temperature by turning off the electric furnace. The resulting
glass body was used as a sample glass.

(Quantification of Glass Composition)

The sample glass was comminuted to quantify the glass composition
by fluorescent x-ray analysis using RIX3001 from Rigaku Corporation. Note

10
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10 and facilitate deconposition and fining of the

gl ass. Wien the Sr() content and the BaO content
exceed 20% and 10% respectively, the chem cal
durability of the glass deteriorates. Further,
because of large ion radii, there are cases where Sr0
and BaO hinder nobility of potassiumand chloride
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e@in e of less than 0.02% The gl ass conposition may
nposn tion that essentially 30 conprl ses the

f or edfivatnatonpoefhBomageoeiis Dee ty Meftiof) conponent s
120 i 0em b2t By5h O B DAL el lBSEE| 8 visualy

above

evaheatiedy egHDmg)gpaeﬁgr wok) evalyated qsciGeodt H@fgl@m a%%decomposed
pdrPioRESkiicONot 9B SeRRl, a3EMiR! |WhdiD HrddeonPBRA §BESons were

ot her. than these conponent groups. 35As used herein,
obspevqdanguage "does not essentially include" is

i nt entieshdwn 6ACRIMES $ thITtHE isathé gladsb o€ Examiiiles Qfto 58 all
uri;ty that i. evitabl e in H}gju%h{giah}é le ol r
rﬁ?PQc ﬁ’inloﬁﬁnelgﬁe V¢ oo pgng,  lurtper (tney sample glasses o
E:tatlﬁphasalrmurES ofl hadrrsmall@t tedativntratine of ibubbhe coanmiuand fewer
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cogtwsLtz@mHsz@,l EﬁaOofand@lpr ¢hemumbee of iresiduahdubbles in the
n 3

sa P 1o QoA OBIDHAAALIE 1Bkaifflds™D k x99 HaSdiRe ﬁ@mc_:m ,
about 340/cm3, and about 450/cm3, respectively. Undecomposed portions
were observed in all of the sample glasses of Comparative Examples 1 to 8,
but not in the sample glasses of Examples 1 to 58. This showed that the
sample glasses of Examples 1 to 58 also had good homogeneity due to
decomposition. In Comparative Examples 9 and 10, devitrification occurred
during the gradual cooling of the glass melt to room temperature in a crucible

that was taken out of the furnace in the preparation of the sample glass. As

a result, the resulting glass body was not homogenous.

(Overall Evaluation)

The sample glasses of Examples 1 to 44 and Comparative Examples 1
to 8 shown in Tables 1 to 5 were evaluated comprehensively based on

11



10

15

20

25

30

35

‘sizanl/for thatsia

5 realizing desirable glass clarity However, the
present invention should not be understood to

conpl etely exclude As, Sb, or other highly
environmental |y unfriendly conponents. Though it is
preferable that a glass conposition of the present

i nvention does not essentially contain oxides of
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First, the sample glass was comminuted with a mortar. Then, glass
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The followng will describe an enbodi ment of the

present invention 10 based on exanples. It should be

not ed, however, that the present invention is not

limted by the follow ng description. (Exanples 1 to

58, Conparative Exanples 1 to 11) Bat ches of

raw gl ass materials (nmay be referred to as "batches"
pi&ﬁfﬁém&@xf)ﬁs&@ aezégoe@ar@g ggléw% mmt:] &galgvﬁaq%%él 2 {®0F um mesh
smrm avargl epllestad Empmp dhpi compmanited) sapply glaghes Zgluaa% particles).

L%h@@ pdiERIds HRIMRCAHY Wr@oé\%ﬁcteﬁa{:&Hﬂﬂ‘asomc washing in
nate, strontium carbonate, bariumc

ARl Ghdc drsdntat @reRE ArearHETAEY, S%W@?epo?fi@%.%%surement
szﬁﬁﬂéom ﬁ) WaE §laceden /%Sp@tnﬁﬁﬂ Meaed (12 trhinum eAdar, 2 mm in

i Bidria e Pe SRR iRt Yitaffbreel The Tessuoment
sampb whathaldfor 2ubottse. THeeghisacoivid eakas opt at atiei ﬁurnmce and
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migyds@pep adatmiaxsmBxa tpnpsrature o, whivd (I[WSWdﬁI meererpbserved was
le e batch. The crucible

glgéﬁﬁqgt%&e‘ﬁﬁégga&n% %é}nv\g&la?g%;n out of the furnace and
al lowed to cool 25 and solidify at roomtenperature.
As a result, a glass body was obtai ned. The gl ass
body was taken out of the crucible and gradually
cool ed. The cooling was perfornmed according to the
follow ng procedure. In Exanples 1 to 44 and
Conparative Exanples 1 to 8, the glass body was
placed in a separate electric furnace that had been
set at 700C, and maintained therein 30 for 1 hour. In
Exanples 45 to 58 and Conparative Exanples 9 to 11
the gl ass body was placed in a separate electric
furnace that had been set at 750C, and mmi nt ai ned
therein for 1 hour. The gl ass body was then all owed
to cool to roomtenperature by turning off the
el ectric furnace. The resulting glass body was used
as a sanple glass. 35(Quantification of d ass
Conposi tion) The sanpl e gl ass was conm nut ed
to quantify the glass conposition by fluorescent
x-ray anal ysis using RI X3001 from Ri gaku Cor porati on.
Note that boron (B) was quantified by em ssion
spectral analysis using | CPS-10001V of Shimadzu
Cor por at i on.
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[Table 1]

(Evaluation of Carity) The clarity of the glass body

was eval uated through observation of the 5 sanple

glass with an optical mcroscope (40x) and by finding

t he nunber of bubbles per 1 cnB of glass from
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observed. Clarity was al so evaluated by determ ning a
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[Table 2]

35(Cveral | Eval uati on) The sanpl e gl asses of
Exanples 1 to 44 and Conparative Exanples 1 to 8
shown in Tables 1 to 5 were eval uated conprehensively
based on honopgeneity and the relative ratio of
bubbl e count. Specifically, the overall evaluation
was made as follows: "Poor" when honpbgeneity was
"Poor" and the relative ratio of bubble count was 1.0
or greater; "Acceptable"” when honpbgeneity was " Good"
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[Table 3]

30 Liz, Na20, and 1(20 added in the limted ranges
shown in Tables. Further, in the sanple gl asses of
Exanples 1 to 14 for exanple, the glass transition
point Tg can be increased to 720 to 750C.

Further in the sample glasses of Exanples 45, 47, 50
to 5B¢ gnd 35 |tq 38 |fqr |exanplie, fhe devitrification
t enpef aljut @2 |edn; |be | oW BdSt 0 Ing psedt ¢r 35 than
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in a

0.01 to 0.5%
is

and greater than 0% and no

15 2. The gl ass conposition
wherein the Liz content

0.001 to 0.5% Li z,

0Oto 10% MO, 0 to 20% CaQ, O to 20%

0.002 to 0.5% K20,

100 to 1% BaO,

range of greater than 0.02 nmass%

greater than LO% C

10 to 25% Al 203,
according to claim1,

Sr 0,

Na20,
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[Table 7]

3. The glass conposition according to claiml1,
wherein the Na20 20 content is in a range of greater
than 0.05 nmass% 4. The gl ass conposition according
to claim1l1, wherein the 1(20 content is in a range of
greater than 0.03 nmass% 25 5. The gl ass conposition
according to claiml, wherein a total content of Liz,
Na20, and 1(20 is in a range of greater than 0.07
mass% 6. The gl ass conposition according to claim1,
wherein the O content is 0.04 mass% or greater. 30
7. The gl ass conposition according to claim 6,
wherein the C content is in a range of greater than
0. 09 nmass% 8. The gl ass conposition according
to claim1, which is essentially free 35 of oxides of
As and oxides of Sb. 9. The glass conposition
according to claim1, which further conprises
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an oxide of As and/or an oxide of Sb. 10. The gl ass
conposition according to claim9, wherein the oxide
of As is contained in the As203 anmount of greater
than 0 mass% and no greater 5 than 0.1 mass% 11.
The gl ass conposition according to claim1, wherein
an oxide of Sb is contained in the Sb203 anmount of
. . s%and |l ess than 0.4 nmass% 10 12.
I‘%“?@{%@ﬁ?@ﬁg‘&@fi on according to.claim9, wherein
the okheleparsest iiaveBHoRi meavidest Hlash GamRABIIESofthat are

apfleaiRE thhabes!l rBqiBESSochemicall 3esithn@ a3t resistance, and a
co Siti ?n accof di n%ﬁé claim9, which further

S’%éﬂ% ERg $EPIRYHOT, G7 ®Uhount of greater than 0
mass% and no greater than 3 mass% 14. The gl ass
conposition according to claim1, which conprises 58
to 70 mass% 5i 02, 8 to 13 mass% B203, 13 to 20 nass%
Al 203, 1 to 5 mass% MO, 1 to 10 mass% CaO and O to
4 mass% SrO. 20 15. The gl ass conposition accordi ng
to claim1l1, which conprises 57 to 65 mass% 5i 02, 5 to
12 mass% B203, 10 to 20 mass% Al 203, 5 to 10 mass%
MO, O to 10 nass% CaO, and O to 10 mass% Sr0. 25
16. The gl ass conposition according to claim1, which
conprises 60 to 65 mass% Si02, 5 to 12 mass% B203, 10
to 20 nass% Al 203, 0 to 5 mass% MgO 1 to 6 mass%
CaO and 0 to 10 mass% SrO0.
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17. The gl ass conposition according to claim1, which
conprises 56 to 65 30 nmass% Si 02, 5 to 12 mass% B203,
10 to 18 nass% Al 203, 0 to 5 mass% MgO, 1 to 10 nmass%
CaO, and 1 to 10 nmass% Sr 0. 18. A glass substrate
for information display devices, which consists of 35
the glass conposition of €IaAAMM3. 19. An information

di spl ay device conprising the glass substrate for
information display devices of claim18. ABSTRACT A

1gl assA@l&qsa@m.tpmtmm whichscomepitised ih madesamunt  of
resi dyspl ? and i s produced using smal | er

amounts of an environnmental |y 5unfriendly conponent
such @t 3P%dRi@s,oxi de and antinony oxide. This

10 to 25% Al20g,
0 to' 10% MgO,
0 to 20% CaO,
0 to 20% 5rO,
0 to 1% BaO,.
0.001 to 0.5% I.120,
0.01 to 0.5% Naz0,
0.002 to 0.5% K20, and
greater than 0% and no greater than 1.0% C).

2. The glass composition according to claim 1, wherein the LizO

content 1s in a range of greater than 0.02 mass%.

3. The glass composition according to claim 1, Wherem the Nao0O

content is in a range of greater than 0.05 mass%.

4. The glass composition according to claim 1, wherein the K20 content

1s In a range of greater than 0.03 mass%.

5. The glass composition according to claim 1, wherein a total content
of Li20, NasO, and Kz0 is in a range of greater than 0.07 mass%.

6. The glass composition according to claim 1, wherein the Cl content

1s 0.04 mass% or greater.

7. The glass composition according to claim 6, wherein the Cl content

is in a range of greater than 0.09 mass%.

8. The glass composition according to claim 1, which is essentially free
of oxides of As and oxides of Sh.

9. The glass composition according to claim 1, which further comprises
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35

gl ass conposition conprises, in terns of mass%
40-70% Si 02; 5-20% B203; 10-25% Al 203; 0-10% MO,
0-20% CaO, 0-20% Sr0; 0-10% BaO, 0.001-0.5% Li 20;
0. 01- 0. 5% Na20; 0.002-0.5% 1(20; and 0-1.0%
excluding 0% d '

an oxide of As and/or an oxide of Sb.

10. The glass composition according to claim 9, wherein the oxide of As
is contained in the As2Q3z amount of greater than 0 mass% and no greater

than 0.1 mass%.

11. The glass composition according to claim 1, wherein an oxide of Sb is
contained in the Sb203 amount of greater than 0 mass% and less than 0.4

mass%.

- 12. The glass composition according to,cl_aim 9, wherein the oxide of Sb

is contained in the Sb20s amount of greater than 1.0 mass%.

13. The glass composition according to claim 9, which further comprises

SnO3 in the amount of greater than 0 mass% and no greater than 3 mass%.

14. The glass composition according to claim 1,- which comprises 58 to 70
mass% SiO2, 8 to 13 mass% B20s, 13 to 20 mass% Al20s, 1 to 5 mass% MgO,
1 to 10 mass% CaO, and 0 to 4 mass% SrO.

15.  The glass composition according to claim 1, which comprises 57 to 65
mass% SiOs, 5 to 12 mass% B203s, 10 to 20 mass% Al20s3, 5 to 10 mass% MgO,
0 to 10 mass% Ca0, and 0 to 10 mass% Sr0.

16. The glass composition according to claim 1, which comprises 60 to 65
mass% SiOg, 5 to 12 mass% B203, 10 to 20 mass% Al20s3, O to 5 mass% MgO,
1 to 6 mass% CaO, and 0 to 10 mass% SrO.

17. The glass composition according to claim 1, which comprises 56 to 65
mass% SiOs, 5 to 12 mass% B20s, 10 to 18 mass% Alz0s, 0 to 5 mass% MgO,
1 to 10 mass% CaO, and 1 to 10 mass% SrO.

18. A glass substrate for information display devices, which consists of
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the glass composition of claim 1.

19. An information 'display device comprising the glass substrate for

information display devices of claim 18.
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