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BACKGROUND

[0002] Of information recording media having a recording layer utilizing magnetic, optical, or
magneto-optical properties, magnetic disks are available as typical media. Conventionally, as
magpetic disk substrates, aluminum substrates have been widely used. However, over recent years,
with the demand for the reduction of magnetic head floating amount for recording density enhancement,
glass substrates have been increasingly used, which glass substrates exhibit superior surface flatness to
aluminum substrates and have less surface defects. Of these, preferably used are glass substrates
formed of aluminosilicate glass capable of strengthening substrates by chemical strengthening treatment
by ion exchange, because of their enhanced impact resistance and vibration resistance.

[0003] In such a glass substrate for an information recording medium, to be capable of high density
recording with reduced surface defects, it is necessary that gas bubbles generated in the melting process
of glass are allowed to be present in a glass substrate at as lowest level as possible. Conventionally, a
method has been commonly employed in which As,O3 and Sb,O; are contained in a glass component
as fining agents, whereby gas bubbles in molten glass are removed (clarified) (for example, refer to
Patent Document 1).

[0004] However, since As,O; and Sb,0; are toxic, from the environmental and health viewpoints, a
tendency to regulate the usage thereof is being widespread.  Therefore, studies have been made to
realize a method to remove gas bubbles in the molten glass without using AsyO3 or Sb,Os serving as
fining agents is studied (for example, Patent Document 2), and proposed is a method to remove gas

bubbles by depressurizing molten glass.
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[0006] However, according to the method described in Patent Document 2, there have been such
problems that a complex process and a special decompression degassing apparatus are required and also
a glass component tends to be changed by volatilization of the glass component with pressure reduction.
[0007} In view of the above technological problems, the present invention was conceived. An
object of the present invention is to provide a glass substrate for an information recording medium with

sufficiently removed gas bubbles in which neither As (arsenic) nor Sb (antimony) element is contained;

and an information recording medium using the same.

MEANS TO SOLVE THE PROBLEMS
[0008] To solve the above problems, the present invention has the following features.
[0009] Item 1. A glass substrate for an information recording medium made of aluminosilicate glass
containing 60% to 75% by mass of SiO,, 5% to 18% by mass of Al,O3, 3% to 10% by mass of Li;O,
3% to 15% by mass of Na,O, and 0.5% to 8% by mass of ZrO, with respect to whole glass
components, comprising;

neither As (arsenic) element nor Sb (antimony) element;

at least one type of polyvalent element selected from the group consisting of V (vanadium),
Mn (manganese), Ni (nickel), Nb (niobium), Mo (molybdenum), Sn (tin), Ce (cerium), Ta (tantalum),
and Bi (bismuth),

wherein a molar ratio of a whole amount of the polyvalent element to the ZrO,, which is (the
whole amount of the polyvalent element)/ZrO,, is within a range of 0.05 to 0.50.
[0010] Item 2. The glass substrate for an information recording medium of item 1, comprising:

at least one polyvalent element selected from the group consisting of V (vanadium), Mn

(manganese), Sn (tin), and Ce (cerium).
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[0014] Item 5. The glass substrate for an information recording medium of any one of items 1 tor 4,

Q)

wherein the glass substrate for an information recording medium is chemically strengthened by ion
exchange.
[0015] Item 6. An information recording medium, comprising:

arecording layer provided on the glass substrate for an information recording medium of any

one of items 1 to 5.

ADVANTAGES OF THE INVENTION

[0016] According to the present invention, since predetermined polyvalent elements made of oxides
functioning as fining agents in glass are contained at a molar ratio of a predetermined range to ZrO, in
the glass components, clarification reaction due to the valence change of the polyvalent elements can
effectively function. Therefore, without As (arsenic) or Sb (antimony) element, a glass substrate for an
information recording medium with sufficiently removed gas bubbles can be obtained.

PREFERRED EMBODIMENTS OF THE INVENTION
[0017] Preferred embodiments of the present invention will now be described in detail.
[0018] (Glass Substrate for an Information Recording Medium)

The glass substrate for an information recording medium of the present invention is made of
an aluminosilicate glass containing 60 - 75% by mass of SiO», 5 - 18% by mass of Al,03, 3 - 10% by
mass of Li,O, 3 - 15% by mass of Na,O, and 0.5 - 8% by mass of ZrO, with respect to the total glass
components. Therefore, chemical strengthening treatment by ion exchange can be applied thereto,
whereby enhanced impact resistance and vibration resistance can be ensured.  The reason why each
component was regulated in the above range is as follows:

[0019] SiO,is a critical component to form a network structure of glass and significantly contributes
to chemical resistance. When the content of SiO, is less than 60% by mass, chemical resistance may
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In the chemical strengthening treatment, Li* ions in glass are ion-exchanged with Na" ions or K™ ions

contained in a chemical strengthening treatment liquid, whereby a glass substrate is strengthened.

When the content of LiO; is less than 3% by mass, this ion exchange performance is lower. In
contrast, in the case of more than 10% by mass, devitrification resistance and chemical resistance are
lower. Therefore, the content of LiO, needs to be 3 - 10% by mass. In this range, a range of 4 - 6%
by mass is preferable.

[0022] Na,O is anecessary component to carry out chemical strengthening treatment by ion
exchange. In the chemical strengthening treatment, Na" ions in glass are ion-exchanged with K* ions
contained in a chemical strengthening treatment liquid, whereby a glass substrate is strengthened.
When the content of Na,O is less than 3% by mass, this ion exchange performance is decreased and
also devitrification resistance is lower. In contrast, in the case of more than 15% by mass, chemical
resistance is decreased.  Therefore, the content of Na,O needs to be 3 - 15% by mass. In this range, a
range of 6 - 10% by mass is preferable.

[0023] ZrO, is a necessary component to enhance chemical resistance. When the content of ZrO, is
less than 0.5% by mass, chemical resistance is lower. In contrast, in the case of more than 8% by
mass, devitrification resistance is lower. Therefore, the content of ZrO, needs to be 0.5 - 8% by mass.
In this range, a range of 1 - 7% by mass is preferable.

[0024] Either As,O; or SbyO;3 is not contained.  Herein, “being not contained” refers to exclude
intentional addition of those elements as raw materials of glass. Allowable is a trace amount contained
to the extent that they are inevitably contained as impurities in raw materials of other components.
[0025] The investigation results obtained by the present inventors made it clear that in a glass
substrate containing each of the above components, predetermined polyvalent elements made of oxide
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[0027] In general, a fining agent having an oxide form in glass contributes to removing (clarifying)

gas bubbles present in molten glass by the following two functions:

[0028] (a) The first one of the functions is a function to generate gas in molten glass in the process of
raising the temperature of the molten glass. Gas bubbles in the molten glass move upward by the
buoyancy thereof to reach the surface of the molten glass, resulting in bursting and disappearance.
Herein, the ascending velocity of the gas bubbles in molten glass largely depend on the size of the gas
bubbles. Large gas bubbles relatively easily reach the surface due to large ascending velocity thereof .
However, small gas bubbles have small ascending velocity, whereby an extremely long time is required
to reach the surface. In the process of raising the temperature of molten glass, gas is generated from a
fining agent, whereby gas bubbles in the molten glass grow larger and then the ascending velocity of the
gas bubbles is increased, resulting in accelerating the disappearance of the gas bubbles.

[0029] For example, when Ce is contained as a polyvalent element, high temperature allows the
reaction of Equation 1 described below to move rightward, whereby O, gas is generated in molten glass.
Due to the thus-generated O, gas, gas bubbles in the molten glass grow larger and disappear at the
surface of the molten glass.

[0030]

2Ce0, =Ce,0, +%o2

(Equation 1)
[0031] (b) The second one of the functions is a function to absorb gas present in molten glass in the

process of decreasing the temperature of the molten glass. For example, when Ce is contained as a
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mass, ch dh938L| As the polyvalent elements at least one type selected from the group consisting of V
(vanadium), Mn (manganese), Ni (nickel), Nb (niobium), Mo (molybdenum), Sn (tin), Ce (cerium), Ta
(tantalum), and Bi (bismuth). Only one type of polyvalent element may be contained alone, or two or
more types of polyvalent elements may be contained. Of these, V (vanadium), Mn (manganese), Sn
(tin), and Ce (cerium) are specifically preferable since they can effectively remove gas bubbles.
[0034] When the molar ratio of the total amount of the polyvalent elements to the amount of ZrO,,
which is (the total amount of the polyvalent elements)/ZrO», falls outside a predetermined range,
clarification reaction by the valence change is inadequate, whereby it becomes difficult to sufficiently
remove gas bubbles in molten glass.  Accordingly, the molar ratio to ZrO, needs to fall in a range of
0.05 - 0.50, more preferably in a range of 0.1 - 0.4.
[0035] Further, from the viewpoint of sufficiently expressing clarification effects with no decrease in
devitrification resistance, the total content of the polyvalent elements in terms of their oxides described
below is preferably at most 1% by mass with respect to the total glass components. Herein, V, Mn, Ni,
Nb, Mo, Sn, Ce, Ta, and Bi are considered in terms of V,0s, MnO,, NiyO3, NbOs, MoOs, Sn0,, CeO,,
TayOs, BiyOs, respectively.
[0036] Incidentally, these polyvalent elements function as fining agents made of oxides in molten

glass. However, raw materials for them are not limited to the form of oxides and may be used through

appropriate selection from raw materials of well-known forms such as single metal, hydroxides,
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outer circumference processing is a process to carry out boring processing of a central hole, grinding
processing to form the shape of the inner and outer circumferences and to ensure dimensional accuracy,
and polishing process of the inner and outer circumferences. The grinding and polishing processing is
a process to catry out grinding processing and polishing processing to satisfy the flatness and the surface
roughness of a surface on which a recording layer is formed. Usually, the process is frequently carried
out by dividing into some stages such as coarse grinding processing, fine grinding processing, primary
polishing processing, and secondary polishing processing.  The chemical strengthening treatment is a
process to immerse a glass substrate in a chemical strengthening treatment liquid to strengthen the same.
And, the cleaning is a process to remove abrasives remaining on the surface of a glass substrate and
foreign substances such as a chemical strengthening treatment liquid.

[0040] In particular, since the glass substrate for an information recording medium of the present
invention is made of aluminosilicate glass containing predetermined glass components, enhanced
impact resistance and vibration resistance can be ensured by chemical strengthening treatment. The
chemical strengthening treatment is carried out by an ion exchange method in which a glass substrate is
immersed in a heated chemical strengthening treatment liquid, whereby lithium ions and sodium ions

being components of the glass substrate are exchanged with ions such as sodium ions and potassium
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An information recording medium can be produced by forming at least a recording layer on

the above glass substrate for an information recording medium.  The recording medium is not
specifically limited, and various types of recording layers utilizing magnetic, optical, or magneto-optical
properties are usable.  An information recording medium (a magnetic disk), employing a magnetic
layer as a recording layer, is especially suitable for production.

[0043] Magnetic materials used for such a magnetic layer are not specifically limited, and well-
known materials can be appropriately selected and used. However, to realize enhanced retention
power, a Co-based alloy containing Co exhibiting large crystal anisotropy as the main component is
suitable. In particular, listed are CoPt, CoCr, CoNi, CoNiCr, CoCrTa, CoPtCr, CoNiPt, CoNiCrPt,
CoNiCiTa, CoCrPtTa, and CoCrPtSiO.  Further, employable is a multi-layer structure (for example,
CoPtCt/CrMo/CoPtCr or CoCrPtTa/CtMo/CoCrPtTa) to reduce noise by dividing a magnetic layer by
a non-magnetic material (for example, Cr, CrMo, or CrV).

[0044] As the magnetic layer, other than the above Co-based materials, ferrite-based or iron-rare-
earth-based materials, or granular materials having a structure in which magnetic particles of Fe, Co,
CoFe, or CoNiPt are dispersed in a non-magnetic film formed of SiO; or BN are also usable. The
magnetic layer may employ either one of an in-plane type and a vertical type recording format.

[0045] As aformation method for a magnetic layer, any appropriate well-known method is usable.
For example, cited are a method to spin-coat with a thermally curable resin, in which magnetic particles
are dispersed, on a glass substrate for an information recording medium, a sputtering method, and an
electroless plating method.  From the viewpoint of thinner film and higher density realization of a
magnetic layer, the sputtering method or the electroless plating method is preferable.

[0046] For a magnetic disk, an underlayer is further provided as appropriate. ~ As materials for the
underlayer, non-magnetic metals such as Cr, Mo, Ta, Ti, W, V, B, Al, and Ni are listed. Whena



(Equation Di 100311 (b) The second. one of the functions is a
function to absorb gas present in nolten glass in the piocess of
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lubricating layer to improve slipping properties of a magnetic head.  As the lubricating layer, examples

include a layer of a liquid lubricant containing perfluoropolyether (PFPE) applied and then subjected to

a thermal treatment as appropriate.

EXAMPLES

[0049] Examples carried out to confirm the advantages of the present invention will now be described
without limiting the present invention thereto.

[0050] Raw materials were blended according to the glass components shown in Table 1 - Table 10
described below.  As fining agents, V,0s (Table 1), MnO, (Table 2), SnO; (Table 3), CeO, (Table 4),
Ni;O3 (Table 5), Nb,Os (Table 6), MoOs (Table 7), Ta;Os (Table 8), Bi,O; (Table 9), and a mixture of
CeO, and SnO, (Table 10) each were used. Herein, neither As nor Sb was not contained in any fining
agent above.



[0034] When the nolar ratio of the total anobunt of the polyval ent

el ements to the amount of 7102, which is (the total anmount of the
pol yval ent el enents). 1/202, falls outside a predetennined range,
clarification reaction by the val ence chg@nge is i nadequate, whereby
it becomes difficult to sufficiently renove gas bubbles in. nolten

gl ass. Accordingly, the nolar ratio to ZrQ needs to fall in a range
of 0.05 - 050, nore preferably in arange of 0.1 - 0,4. [0035]
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[ 0046] For a nmagnetic disk, an underlayer is thither provided as
appropriate. As materials for the undedayer, non-magnetic netals such
as C, Nlo, Ta, Ti, .W V. B, AlI, and N are listed, \Wen a
magnetic | ayer contains Co as the main ¢pnponent, fromthe viewpoint
of magnetic characteristic enhancenent, a material for the underl ayer
is prekrably single G or C alloy, Further, the underlayer is not
limted to a nonolayer and may have a nmulti-layer structure in which

| ayers fornmedjof the samg or difife mt materiatstane tayened. For
exanple, C/a, CG&q,ivlo, Crijclv, |/Cr| N A/Crilvijo, and Ni Ah' 'V
are cited. [0047] @ ther[, the surface of [a nmagnetifc || ayenn may be
provi ded 1.s4th a.-‘g pBot ect i ¥e | Kayer<t|o Apr eveht | @apragi ormand corr osi on
of the magnetic I?eﬁ As| t he |priot ect|i ve | ayer|, for exanplle, a Cr
|ayer, a C alloydayer, [a cagbon |ayer, a hydrogenatied carbon |ayer,
a Zr02 | ayer, rand—anySi02tayer—are—¢ited—TFhe—ptrotective{l ayer may
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tetraaliroxysilane di | % ed 'ti o] -%s 0kviens and therein
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Ni 2, 03
Bi 203

Ce02 (Table 4),
Ta205 (Table 3),

Sn02 (Table 3),
Mo03 (Tabl e17),

- Table 10 described below. As fining agents,
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and a m xture of Ce02 and SnQ2 (Table 10) each were used.

neither As nor Sb was not contained in any fining agent

Mi02 (Table 2),
Nb205 (Table 6),

[ 0050] Raw materials were bl ended according to the gl ass conponents
11

shown in Table |
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(Table 5),
(Table 9),
Her ei n,
above.
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Tabl e 10. [0663] The evaluation results Gated that in Exanples of the
present invention in which a polyvalent elenent functioning as a
fining agent nmade of an oxide in a glass was contai ned such that the
nmolar ratio to Znllb in the glass conpobgnts fell in a :predeterm ned
range, the nunber of residual gas bubbles was remarkably smaller than
in Conparative Exanples, and a glass substrate for an information
recording nediumw th sufficiently renoved gas hubbi es was obt ai ned.

Furt her, when[tThe total contemt [ofpotyvalent el gmentis was at nost 1%
by mass with respegt,to tlhe total glass cpnponents, tlhe
&itrification prdpegti es were eonfurnned o be npst excel lent. 21
CLAI MB 1"A gl ass sEib8t ratle ol <qit | Af ofdmat | on [recdn di [ngonedi um nade
of al uninosilcat & gfass |containing 60%tp 75% by mass of [S102, 5%to
18% by mass of 253 3%|to 10%|by| mass of Li20,|3%tlo 15% by nass of
N a20, and O.} %pt 8o by massof72-92with-resppet—tio—whol e gl ass
conponents, cmggr S géineither As| (arsenjc) dengerift |nor $b
ant i non el e —| —
( y) 208 g | 2 Q |N[eja] e
R
= | 9 (888 8|2 [358]8
8| L |LILL L | L |LTL/L T
. | 2188288 gg|ggs s
g g = alzlal = = 2l 5
2 e (gegl 8 | a g|gel a
.
. T
2 189 2888 83 |889 8
S S |S|en|o| =~ S ([S|len|o| =
() 6 ol oon| oon [ag] (2] ol o on [og]
S 2121232 & 21232 @
= m (AMA|A| A M |Mm|A|A M
s | B 8 888 ]| 8 |8|8|8| R
5 < 8| ¢ F|e|e] ¢ | = |=|6le| o
S
o |57 8 |g8lglg| g8 | ] |g|glgl 8
[+ \ogl\l\\O\O\o AN R[N D
Z =
o |27l 8 |8I8R 8| 8 8|88 8
= o\cémmvvﬂ- Slnla| »n
S 127 ] IFRIE & | & |82 8
,<_El o\\iéoxc\oxoxox i ||| o
% |8 8 & |E8]8] ¢ | & [d|8|a|
0] [ 0] ]
g ole|lelelg oy olelelalg g
gmmag‘gagmaam’gm
EEEE RS
o N S MM AHlgd Mg WA MMA|8 WA
o O o O O
3 T (2T 2| 2 (gl =
oaocxsoaox,ox A AR A
— ] =] o ol | . 5
) Z |Zlzl2)] 2 | 2 |Z|Z]ZF =
[—4
=



at | east one type of polyvalent el enent selected fromthe group
consisting ()CV (vanadium, M (nmanganese),
Ce (cerium, Ta (tantalum,

wherein a nolat9ratio of a whol e amount of

(niobium, M (nolybdenum,

and Bi (bismuth),

Sri (t

in),

N (nickel),

NI/

t he polyvalent element to the Zr02, which is (the whol e anount of the

pol yval ent el enent)/ Zr02,

gl ass substrate for an inforrnatiort

conpri si ng;
group consi st
(cerium, 3.
of claiml or
1% by mass or
each of the p

foll owi ng oxi
Mb03 for Mo:
Bt. 4, The gla

one of clains
fining agent

substrate for
tor 4, wherei
meditun is ch

Table 10

[0060]

is within a range of 0.05 to 0.50, 2, The

recordi ng nediumof claiml,

at I'egst ome pofyvallent el enmgnt selected fromthe
ng (vanadi um, [(manganese), Sn (tijn), and Ce
The S substrate fpr an informatji on rleconlina [medi um
2, egei n a fof alt corfPent F8f |t Fe ppoflyvalent & enehit |i $0
Ies§;vg_1th rlespect to|the |whol & gl ass canponents,| wherje
DI yvﬁent eI enments is| converted in ternmg of the
des:—V2 r—V: 1 vho2for M Ni205forNhb205for—i-Stx
SEO Tg ;| Ce02 for| Ce; |Ta20% for| Ta; |and Bi 203 for
teJror an | nborjmati on 4 ecordijng, medium of, any,,
greéin|he ppl yvdl ent | eFenent’ ijs added as N
ﬁde oxi de, hydrox] de, [or car bonate 5. The gl ass
an—infprnatfiron—1ecot iJfl}g 1|r;odi um-of{—anyjone cHat-rs—{1
n the gl ass |[siBstr& e| f&r |amRi nf & natdon r C)rgl ng & | 8
em cal | rlengt hened| by ilonf exchiange
ygggzgﬁggiiii
— ~ ~ ~ —~ ~~ ~~ —~ ~~ ~ ~
= el 3| | | &|F | G| E| | 8| &
& R I SN S N N S S AN S N S N S B S B
< o @) @) Q o @) Q o Q @)
ap Tl ||l TS
:u% 2 2= <+ — nls vl olo = — vt vl o
= ==l RN = R N A =l RN R R R R
ééo S Sl —ldN ANl NS Sloo|—~ —=|ld N o
2 lgglsslselsesslegsalsglsgs e
= |C a8 a8 4|8 4|8 4|3 &3 &8 &S AF S A
s |Bgl 8| 8|2 | 8|8 |383|8|&| 8|8
8 \oé o~ =~ N N O =~ ~ O N O
S
o |l 8| 8|8 | R |8 | 8|8 | 8| 8| R
£ \O% S| 2|8 ||| 8|S | K| K
Z < — —
o |BZ 3|8 |&| 8| B|8|8| 8| 8|8
] o é v A < < < = =) v Y v
~ S
S g8l 8|88 |g||8|&c]|¢<g|=s
Q o S S o o o N e en o o
a 9_\/ — — — — — — —
S |2 &8 ||| & | 82|81 2|38
s |8l 8|l |8 |d|d|c|g]|s
0] [ ] [
-%2 e |l 9| 9 |BeEge oo o|ge
gl = o, o m’g o = a. o ‘ga
o ||l A 83] A8 A8 Al A 85 g |8 &
O &) &) O
Tl I|(2|L2|3|2|2]|=
(=) (=] <o [en) ] [ <o (=] < C'>
— = — - — = = = — =
Qo @] @] =} Qo Qo @] =} Q 3
Z Z Z Z Z Z Z Z Z >




6. An information recordi ng medium conprising: ~a recording
| ayer provided on the glass substrate for an information recording
medi um of any one of clains I to 5.
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[0061] Each raw material was put into a melting furnace heated at 900 °C - 1300 °C, followed by
melting, clarification, and homogenization by stirring, and then the resulting molten glass was press-
molded to prepare a blank material. Thereafter, by inner and outer circumference processing, as well
as grinding and polishing processing, a glass substrate having an outer diameter of 65 mm, an inner
diameter of 20 mm, and a thickness of 0.635 mm was produced.

[0062] Withregard to each of the thus-produced glass substrates, the number of residual gas bubbles
and devitrification properties during melting were evaluated. The evaluation of the number of residual
gas bubbles was conducted in such a manner that the number of gas bubbles per glass substrate was
counted with respect to the entire surface of a glass substrate by using an optical microscope of a
magnification of 50gas bubbles. The evaluation of the devitrification properties was conducted by
judging the numerical value of the difference AT (°C) between Tiogy =25 (°C) and Ty, (°C) (AT = Tiogy=25
- T1), where a temperature at which the melting viscosity of a glass satisfies the expression of logn =2.5
iS Tiogn=25 (°C) and the liquid-phase temperature is T, (°C).  When the relationship 150 °C < AT was
satisfied, the evaluation result was the best (A). 'When the relationship 50 °C < AT < 150 °C was
satisfied, the evaluation result was good (B). When the relationship AT < 50 °C was satisfied, the
evaluation result was problematic (C). Herein, the liquid-phase temperature Ty, refers to a temperature
at which generation of devitrified substances has been observed on the surface of or in the interior of a
glass after being kept melting at 1550 °C fo r two hours followed by being kept in a temperature
gradient furnace for ten hours with a temperature gradient and rapidly cooled. Further, Tiogn=25 refers
to a temperature at which equation logn = 2.5 was held when the viscosity of a molten glass is
determined using a stirring viscometer. The evaluation results each are collectively shown in Table 1 -
Table 10.

[0063] The evaluation results confirmed that in Examples of the present invention in which a
polyvalent element functioning as a fining agent made of an oxide in a glass was contained such that the
molar ratio to ZrO, in the glass components fell in a predetermined range, the number of residual gas
bubbles was remarkably smaller than in Comparative Examples, and a glass substrate for an
information recording medium with sufficiently removed gas bubbles was obtained.  Further, when
the total content of polyvalent elements was at most 1% by mass with respect to the total glass
components, the devitrification properties were confirmed to be most excellent.
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CLAIMS

1. A glass substrate for an information recording medium made of aluminosilicate glass containing 60%
to 75% by mass of SiO,, 5% to 18% by mass of Al,03, 3% to 10% by mass of Li;O, 3% to 15% by
mass of NayO, and 0.5% to 8% by mass of ZrO, with respect to whole glass components, comprising:

neither As (arsenic) element nor Sb (antimony) element;

at least one type of polyvalent element selected from the group consisting of V (vanadium),
Mn (manganese), Ni (nickel), Nb (niobium), Mo (molybdenum), Sn (tin), Ce (cerium), Ta (tantalum),
and Bi (bismuth),

wherein a molar ratio of a whole amount of the polyvalent element to the ZrO,, which is (the

whole amount of the polyvalent element)/ZrO,, is within a range of 0.05 to 0.50.

2. The glass substrate for an information recording medium of claim 1, comprising;
at least one polyvalent element selected from the group consisting of V (vanadium), Mn

(manganese), Sn (tin), and Ce (cerium).

3. The glass substrate for an information recording medium of claim 1 or 2, wherein a total content of
the polyvalent element is 1% by mass or less with respect to the whole glass components, where each of
the polyvalent elements is converted in terms of the following oxides: V,0s for V; MnO, for Mn; Ni,Os
for Ni; Nb,Os for Nb; MoOs for Mo; SnO; for Sn; CeO, for Ce; Ta,Os for Ta; and Bi,O; for Bi.

4. The glass substrate for an information recording medium of any one of claims 1 to 3, wherein the

polyvalent element is added as fining agent made of oxide, hydroxide, or carbonate.

5. The glass substrate for an information recording medium of any one of claims 1 tor 4, wherein the

glass substrate for an information recording medium is chemically strengthened by ion exchange.

6. An information recording medium, comprising:
arecording layer provided on the glass substrate for an information recording medium of any

one of claims 1 to 5.



