1 DESCRI PTION TI TLE OF | NVENTI ON: GLASS SUBSTRATE FOR | NFORVATI ON
RECORDI NG MEDI A, PROCESS FOR I TS PRODUCTI ON, AND MAGNETI C RECORDI NG
MEDI UM 5 TECHNI CAL FI ELD The present invention relates to a glass
substrate for information recording nedia, a process for its
production, and a magnetic recor diES@BIUMN Mor e -~ particularly,
it relat ment of a cleaning step after polishing the
gl ass | ﬁﬁﬂrg?gq%l@@ ND ART In recent years, in order to attain
a hi gh capAss JUBETRATE! FORIIREOMMATRN RDMG MEDIA, BHOERBSEHRT
techni cal problens to be overcone i.e. the heat resistance of the 15
subst r at IESaIﬁBOEHJ@VIﬁ)N,@fNBMMELS}ET#&IF{E@GRDMMEIUJMn t he substrate.
Alon%vm'th an increase in the recording capacity of a hard disk

driv densification for a high recording density has been in
progres e. However, along with the densification for a
hi gh reggégﬁﬁléeﬁgnﬁ y, mcrofabrication of nmagnetic particles is
likely to inpgd prdsBRl |ﬁﬁéntﬁirﬂjéldté§bban&'é§ shsﬁgdté%ﬁlﬁfo@rnﬁﬁ&m'&%hﬂﬁ?
cross talk or a decrease in 20 the SIN ratio of a playback signa
Under t heediay & pretesadeisits prodectidng ant asmbgmeaticdeeowdingomadiuher Mddreassi st
magnetic rec grgy thet echni que as a corgz d techni que of optics and

magnet | S l2tqsdtorn IFIRsOVRTReY; %@mﬁﬁee gitek gelishing heyalass s
i rradi atg g a |laser beamor near field light to | ower the
coercive force locally at the heated portion, and in such a state, an

external magnetic field is applied for recording, 25 and the recorded
magneti zation is retrieved by e.g. GWR el enent, whereby recording can
be made Bﬁp}éGlﬁQWNB(féﬁ'El ve force medium and it becomes possible to

Stabi | ty.  ABUEORReR: i alger fu gt g Fehel o o fiokcs SRaisHRre
{no LoLSRSA Rl LAYBAGHoh b i b e LR R LA gh RN lea
Fur tiber subsisatefand rampeapefiidieign mattorgreiditing eadhesoigstegtet em  a
magneti c recordi ng% I % yer gll f :‘neker}t froma conventional one has been
proposed i nA8pREVith gnijperease in the recording capacity of a hard disk drive, densification
for a high recording density has been in progress at a high pace. However, along with
the densification for a high recording density, microfabrication of magnetic particles is
likely to impair thermal stability, thus leading to a problem of cross talk or a decrease in
20 the S/N ratio of a playback signal. Under the circumstances, attention has been
" drawn to a thermal assist magnetic recording technique as a combined technique of
optics and magnetism. This is a technique wherein a magnetic recording layer is
irradiated with a laser beam or near field light to lower the coercive force locally at the
heated portion, and in such a state, an external magnetic field is applied for recording,
25 and the recorded magnetization. is retrieved by e.g. GMR element, whereby recording
can be made on a high coercive force medium, and it becomes possible to
microfabricate magnetic particles while maintaining the thermal stability. However, in
order to form a high coercive force medium in the form of a multilayered fiim, it is
required to sufficiently heat the substrate, and a highly heat resistant substrate is
30 desired.
Further, also for a perpendicular magnetic recording system, a magnetic

recording layer different from a conventional one has been proposed in order to meet



2 the requirement for densification for a high recording density, but
for the formati on of such a magnetic recording |ayer, the substrate
is required to be heated at a high tempgrature, in many cases. It is
known that in order to increase the heat resistance of a substrate,

| ow al kathie eadiremeRlder Hersifiecatighdersa bighseoardingiensiy ds+ RO the fermation of

Si 02- Al 203-R0 type,.(wherein RO is an al kaline earth metal oxide), is
su t abl SSUSAmEBEYS FERThg iniendfe Sadtiale s BanfRale ne Pedtectal A g
inproven@%pé?gtu}g]qnh@cragég.stance. On the other hand, with respect
to foreign matters renmaining on the glass substrate, it is known that
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oxi de abgifsive for thé Fﬁﬂ;ﬁOD,@ﬂnieﬁf‘bﬂﬁe!ﬁ%&t RRistanded. ed out by using a slurry

cont ai ni ng col | oi da lica abrasives in order to further planarize
the mai n sur®@adiee oth®r Baed, with epectriv doretin mbttarsi resainiegran theoglasdhe

mai n surface, they may he renoved, by the final polishing, but cerium
oxi de ab'%@é"rrm 'Td%ki&% t GRNYROXideRbrasives MNEhrarpgommeRinbeed isi ng
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i s desi redfoldig Arapens. el arfReByss BEpIodlCPYi igladdsabtitte, \Ber palithify the
cleaning liquid containing an inorganic acid and ascorbic acid has
been pr dpaissdrfaee gnd pdye faceicugiess diskantiod frora dlassiplaten by lushog anglurry
liquid, by, the action of the inorganpic acid and ascorpic acid, the
ceri um GPPIRNIY FaUnpuids oigsies halipdlishinainay ba Capind by Usinaasluny
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30Pat ent, Docunent 1: JP-A-2006-99847 (clains) Patent Docunment 2: _
JP- A- 2082 Hoa polighing, bh cepumenideeiirasivas dspogiedmrpihesdgedase neayapmajn

without being removed and are considered to redeposit on the main surface in the
cleaning step after the final polishing.
Under the circumstances, it is desired to completely remove cerium oxide
20 abrasives, and a cleaning liquid containing an inorganic acid and ascorbic acid has
been proposed (e.g. Patent Document 1 and 2). With such a cleaning liquid, by the
action of the inorganic acid and ascorbic acid, the cerium oxide abrasives are
dissolved and removed.
Further, it has also been proposed to use a cleaning liquid containing heated
25  sulfuric acid as the main component, for cleaning in a final step (e.g. Patent Document
3).

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
30 Patent Document 1: JP-A-2006-99847 (claims)
Patent Document 2:  JP-A-2004-59418 (claims)
Patent Document 3: JP-A-2008-80898 (claims)



S DI SCLOSURE OF | NVENTI ON TECHNI CAL PROBLEM However, when the
present inventors have tested the above cleaning technique, it has
been found that by the cleaning with the cleaning |iquid containing

ascorbic acid 5 and an inorganic acid, 1t is possible to reduce
ceri um oRIS(.-QBUEER OEINVEMNTIONNg at the edge face of the glass disk,

but it i I conpl etely renove them Further, it
has beenﬁ@%ﬁegf—?ﬁéﬁh&ﬁ%. nce this cleaning liquid has a pH as | ow:
as from1lt Lo | [ hr i i ] .

oS oo na. Eokd, e HEb ek Pro RS- R ST BHhE e,
al um nosit hasbéeén Humsisthal by thei ey &eth itl@clebﬁin@ﬂi@@ﬂrddﬁﬂaiﬁin%@s@d)l@&;sacid
plate A made of the after-described glass A being |ow al kal'
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of Zr02), leaching tests were carried out under a“condition of t

bei ng 19rdmdrto®, itds fkelptb birteabeutcubsdiahtialirsusiace hsughdnig) wiger2ap@liedao a
result, under the condition of the iEH being from5 to 6, the |eaching
amount #3sS diglkinade qf dow atkali aluninpsifieatn alFss: hén Hiseenscliendypraparing a
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glass is susceptible to 20 ching with e cleaning liquid having a
| ow pH deempbsition beingkas$ yepresanteld by mdiapgeestagea 68.460 ahRi€h] Agast AlLOs,
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above | eachi ng t est wer e arri e out y Imersion I n an aqueous

sol usi offrodi 5 1t® erandeurR)F atoohaitibarof e B8 ey 3. As a reédit, UREeOthBebnbikbA
in the case of using the cleaning |liquid containing heated sulfuric

aci d as of He plibeinediyofeatt, theleaghieg inmeyind asrfran 8.5 foraB npowitk ieaaly of

step, |i found fhat, cerjum oxi de abr.asi raj ns_rerai ni at the
cdge. t ad fst AEts Bl ARG heRoBahas E G HiEhanereF Pargod

but | ar ' 0 '
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obj ect & (Thet js; 8seotndidared thairow alkali@heninosititatetglass i9buswptiblatoxi de

abrasives and to 4 nmake it possible to provide a %I ass substrate for
i nf 8P mafiHing withy ihe ‘HaaWﬁE liguighavingn oy P'gl@é‘drtbk!@ﬁé plygosinderge latgen
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al um nogy kchfgihg ogi ascﬁbanﬁiaﬁv@aﬁéi%iﬁmgﬂgmkmpré%béﬂo |&dsidnypdriddts
contains ceriumoxide 5 abrasives. SOLUTION TO P EM The present

i nvent i disspivedirdas agqugbusssolgtimsuset for fhor leaoliog hat, and thecinoste tepamirgj a,
a proceiqs for its .Brodrcti on _and a magnetic recording medi um  as
Shown bIEASGIWerRYATISASHF Bk merign B aniaaianyssoliitRaat &ce tempetaise for 10
i nf gf ma%@@_ recording nedia, conprising a |lapping step of |apping a
gl ass disk nade of |ow alkali alumnosilicate glass that contains no

al kal i et aDnaké @tharhabdninahe sasé of Qﬁﬁ? i eleaning geiatconelifing dafedom
L120, Na20 and K20 in a total ampbunt of less than 4 nol% and a

cer i um 8dfudie asid as Hhengain eginpanenhfoegeaning afteothesnah golishingystap sit was k
by usi n\%u%d%é{rcre)ﬁu}nh&idg 21 Fa%%v%sgrains remaining at the edge face of the glass
substrate can be almost completely removed, but large surface roughening may
30 sometimes occur. |
The present invention has been made in view of the above problems, and it is an

object of the present invention to prevent retention of cerium oxide abrasives and to



15ceri um oxi de abrasives, characterized by including, follow ng the
cerium oxi de polishing step, a cleaning step of cleaning the gl ass
disk by using a cleaning liquid that contains sulfuric acid at a
concentration of from 20 nass%to 80 mass% and hydrogen peroxi de at a
concent r xake i psissiiiain osidemsgless sulidraimby Jofatmalidn weodlingmedizavierein
of from50C to 1 finish polishi.ng ste pol i shing the

i ' sur PaAsepUBREng g tbymaPuiaBe it Mithete The RipcBRe it ATty
slurry t

or odusi s SaaRg Rt RGP Rb S e sk et SERSIGA
to the aﬂomc(sllbcate/\blese,l\ma aipolisiing stepaldingih gluryahal cartdins geASS oxide
conprises, as represented by nole percentage, from62%to 74% of

Si 025fr%ﬁfﬁ$%>$o 18% of Al 203, 25 from2%to 15% of B2C3 and from 8%
to 21%in total of at |east one conponent selected fromMO CaO Sr0
and BaO, provided that the total content of the above seven
conponengs TGN TEepHORISEM and contains |ess than 4% in total of at

| east one conponent selected fromLi 20 Na20 and K20 or does not
contai n any Bmeprfsenhiasentidm revidespaiass subsfate( 3y inforengtivacesardingrmedia,
produci ng a gl ass ,substrate for information recording nedia accordl ng
to the a?oB(P@eﬁﬁfor itpREpdiciionand sagnglig fecarding mesium ARt Fqyyrhkejow

SOTEI 59, ol RS R B TR SRy R Bod 88,

from 4%don ] a Misgind stepiof ¥4 &Es@%@mécﬂ@mlé%élﬁalﬁ&ﬁjﬁlfnoﬁ!@ate
from O%to%}%ﬁ Bug% dprO\ﬁ/nl degpﬁ?g%the total content of MO

Sr 0 and dkasd that ¢onjaing 4 alkaliidetal axide ton eontainsl atdeast ene oofnnohenhmaed
seven c 0 ts, I8 at andc t ai |l ess than 4% jn taotal
of ot 1 S0 Lphe RO ARAT & el aroimt b seithan 4Raot ARH Tt PiEes
not con

"from OE’%Zajlllghl BSégéﬁj[‘ b'zagﬁl?frﬁlgzﬁ@ ngans H%EZH(?%&%SQ unytsen'"lf Ins
but 1say dedusooiide abﬂsmebheﬁaractbﬁf@ii‘bpfnclmm féIRwiRY the cerﬁJﬁ) oXitie
process for producing a _glass substrate for information recordin

medi a adolshing gtars aiganinesigp of kleaningthe gigssidisi zy USImg@rcéeanlmmhquId that

hydr oge I e t eani uid |° om 1%
o 0 magB IRy R SR AR ol i aeg P SR 40 B0 B and e
| nf or Mabeedkidea0a EbRrREbA of AT 85 Mads9s BNV AMBsY atld g A@ BRpdraturé of
(4), wherein the colloidal silica abrasives have an average partlcle
si ze of flonpBOIDtNNOAE, Bdranfinish pQIE‘shm'ﬂmepobpdmmmepnmdmrfage af thkass
subst r at E\erﬁ:[ i nforpatjon, recordi ng nedi ﬁccor ding to the above
(5) 20wh8fassiflisi Rl te Flp 2P ing SRRSO £ rwd Atremaing cpllaidalsbicas ves,
has a p'é'bp%snfersom lto 6 (7) The process for producing a glass
substrate tor information recording nedia according to any one of the
above (1) tcrhéq:)roce@sa*bepmdnbmgfa a§é1smdwawfdamfatrﬁ@ndrﬁre@afdﬁgeﬁhealat
foll ow ng the cl eaning ste The process for producing a gl ass
subst r agecarding tafthe ﬁaove)(ﬂ)r whered Hi@ lowdilkelizdevingsiigated|asscamnprisss, ane

Fini sh [RRTPSStAY by aS Peruaiane. S o Bia 451 ShSiheRPiiy Biie 1A% of AlSs
sur §ce fné%%glls%%f ) ar frHﬁ'é‘ﬂ 8 255U t¥tal B tIEQ&éﬁ’\r espﬂﬁn‘eHm

oXi rasives and a polishing pa that has a toane ayer

havi ng aele@dEfran hgoess, SfO ahd B2, ppdidélb(ha} thEetdl coprss of B above
producing a glass substrate for information recording nmedi a according

to the §%qu90@ﬁm§ &) at Ioant 98%, o apatainplesaiian 4%dn dotabefiatdeast epe
and the finish poli O|IShI the mai n_sur
of 't he_ GraBe T ER EP R NG 5 R0 EeRpa MR A e
abr asi vggedavindgnasaver age particle size of nore than 50 nm and at

nost 100 nmand that has a pH of from8 to 12. 30 (10) The process
f or apr ofB)ci Mhe progesssosprbducing @ dlass sulfstrateafor mfiommetiphdeogerdingdnadia

according to the above (1), wherein the low alkali aluminosilicate glass comprises, as

represented by mole percentage, from 67% to 72% of SiO,, from 11% to 14% of AlOs,



according to any one of the above (1) to (9), wherein in the cleaning
step, the glass disk is inmmersed in the cleaning liquid at a
tenperature of at |east 50C and |less than 6 60C for from 25 m nutes
to 30 mnutes, or in the cleaning liquid at a tenperature of at |east
60C and fremsd% halesz0itan 8% 6fr BuDs1 Gomi 40atte £% of MQOnTnot 4%, to &% ohCabe from
cl eani ng, | i qui, enper at ur e t least 70C and at nost 100C for
Crom's w1 taipdsh of5e3, hemarede b ol EaC mibviges didhe ot phHiaD, Cao,
gl ass su f i j r i I reli any one
ot “the apyanyBACPs b el Pl Sneird 06y BBLfh SSBERbREshE™ e

r oot - MeagorapbIfdNts [saigdnR 95%, Rie)coblaitdiessBidh urih aatal GHfat it 8hass
disk is made to be at nost 0.15 nm (12) The process for producing a
gl as$ sutsnpeant selectasffomibiCs Na-Scanddi€y ondaesinotidvniaic angiong of thesey

20T i ohi rifes EtSatete s i kir ShPirile, “PEndSE To 1535 N 235 GG Hpans that
al kal i .neag%aqg;a%f eSO rﬁsif g% clér?]t]ﬂn%ﬂ%iﬂ’ﬂ@a raﬁ%efgf LS HRosgss for

produci ng a gl ass substrate ormati on rec I'ng medi a accordi ng

to any ddp Ofhd bcaboice prddudimg 4 HRks subsivste foit inrinaviom kdadlrding media
alum nosilicate isglass contains no alkali metal oxide or contains
al kal i rAscarding i@y ene af thetabiova kibliat(Bhwheseis thehydwgappesoxidqel4) A

gl ass, s far i rmtion. r.ecordi di a rodyced by the

ol a5 S AR o e LRGP TR A A0e Tl Bes Syoed by Lhe
-magnet i g5y e%%@ﬁe%k?%&%ﬁd&g@s%ﬁﬂﬁ%té féRRIALRGH FRbRding A on
the 20 main surface of the glass substrate for information recording
medi a asacdefdingetd any ereeofdbeadoyéd 4)).to (4), whehain pheesalitid4! silicatbrasiveahave

i nvestigated such a Phenorrfeé‘non t hat when a cleaning |liquid containing
heat ed SN AVF3QE BRiAeZ4 P10 B 8RB is used for cleaning a

| g . A . ! .
Jubst anthy THeHirobds fol Bl 2 80 b SR8 lor il refiofing media,
of swBch aecgldamstoths lkbbge (3)f #hefin tHe AGingdtHa@ sbatadtaRe Teldidassileadl furic

acid resistance and that such surface roughening is caused by
| eachi ngbtafdasnhas 8.pH of e biedh found that it is effective to use
| furi [ t hi gh trati i -t t h a.
o1 obl e Vand OB ahP G AA he b Biath e BRIt BaoBiS Fedisnsi <
of such sacElafRA¥ Y- oreBi4hé BBbve v t@g@), gfeir ﬂ'}énﬂ'n%ﬁ‘?%liéhg'goétg[?ﬁs ttried
It is’e oV afinis

repair such surfacé roughening, ective top

pol i shi ogt &llewingfthe ateayinegstept pol i shing by using a slurry that
contains_colloidal silica abrasives, thus arriving at the present
i nvéfti 6. The process ek preducing arglassaidstigr ted faapation reperdngmedia

gl ass w id.resi furic.agi I ein
o222 abbefol o Wt SHSID 8915 8! Ve RSl o S30AAPLEE A% sep
r oughnegfd tefiniBe bbidhimgstep, & 2Fdli8HinG Eteyr pBlisABIganS hHik ¥usasd &tk Ng
cerium oxi de abrasives and a suede pad before the polishing by using
t he sl uglapgs cligktkyi vding asioh thatiedntsink icerumbrdds alerasivesasd arpdlishing padl
t he pr eshen i nvention. ADVANTAGEOQUS EFFECTS OF | NVENTI ON
that has a foamed resin layer having a Shore A hardness of at most 60°.
25 (9) The process for producing a glass substrate for information recording media
according to the above (5) or (8), which includes, between the cleaning step and the
finish polishing step, a step of polishing the main surface of the glass disk by using a
slurry that contains colloidal silica abrasives having an average particle size of more
than 50 nm and at most 100 nm and that has a pH of from 8 to 12.
30 (10) The process for producing a glass substrate for information recording media
according to any one of the above (1) to (8), wherein in the cleaning step, the glass

disk is immersed in the cleaning liquid at a temperature of at least 50°C and less than



According to the present invention, a cleaning liquid having hydrogen
per oxi de added to heated sulfuric acid is used in the cleaning step,
whereby it is possible to 105ubstantiajéy elimnate retention of
abrasives even if the process includes'a step of polishing a glass

di sk nmade0s fartien 8dvnadhidekito 3Duminntes| br inahe cigaabgy lioyidisi ngneperhiurs pf at
that contains cerium oxi de_abrasives. Further, the surface roughening

of the ngRAt BRIt ardlegadhan/Qatanieg h avewAs e3P &ninweai 91da theclsaaibant

d pl g b [ [ o8 trate, f
ot or 1B L s#Prlsturb e B0 RGP (fC rd PERRE1 -8B BoRia i lio 0
recordi ngigaeacity to be required in future. DESCRI PTI ON OF
EVMBODI MENTS Now, the present invention will be described in
det aid wlfh The prasese farpraducing e ¢ilassraubistratet fheinforodtioniresordinganedias s
bstrate for. ti [ 0 bstrate, f. .hard disk).
Fbuever 450 RB Y ABEEALREABUA (THE (1OhA BB FUShPPEIESS), 1e
Tt BobfHtah RS R FBROAEISte moig oFic) e ey il b e
such as dthmodt@.i®wng glass 1 or 2. (dass 1) 25Low al kal i

alum nosilicate glass that conprises, as represented by nole _
per cent dd8) Thepiogess fas Praducsig SgEss subsiateder ioforasdion redardipg nedian 2%

Lor B oo P Bt 37 oE s Bt AR Pl BBl MSus SRR
of -the aheye S8NSAgSRPREERIaHIST Bt I.l;;ﬁ‘ﬁ‘ﬁﬁ%gﬁ Ja?ﬁ%%%%gbﬁ%é %3’3*05'2%3

4% in total of at Teast one conponent” sel&cte
K20 or des=#t 100t contain any one of these three conponents. (d ass 2)

Low al kali alum nosiljcate glass that conprises, as represented by
nol e &3k heaRracess iohPEPricing  giass subsisate fordrioresion recerding Mmedi3,

of Cacy APl ol ARe e ke g8 o1 BT 1 Wil R Pl QR Bee
tot gk CHRbontindBOallEl Pretll xidd 8r BaRaing dikaiThdidletied B4 toi‘élgarﬁélﬁ]t of

total content of the above seven conponents is at |east 95% and

cont ai néegsdbanddmanl?4% i n total of at |east one conponent sel ected
from Li 0 an 0,or. does_.not contain any one of these three
conponeatd. Kitass Riketlalo ot ibRBRI oogrolas g PEAICEHO KNS Progsss 55
descri beds : i - %e4q |1 be represented sinply by

"9 . (Gﬁgggéc‘i‘sﬁ%s@gézbﬁgké’}%oggg@lntt@(i(g ‘conponent. If Si02 is less than
62% t h¢15) asmagsetid ieebsdingpmeeivsi sawing isbhaghaticsetaidiy lager fanted bnitse
preferably at least 65% If it exceeds 74% the nelting character

t end8 t Halesrdaceof hadlasssupstiate for biermation reesrdinotreedia agidefinediin the
and it ig géglfzﬁrably at nost 69% Al 203 is an essential conponent. |If
Al 203 i &F han 7% the heat resistance

The present inventors have investigated such a phenomenon that when a
cleaning liquid containing heated sulfuric acid as the main component is used for
cleaning a glass disk after the final polishing step of the glass disk, substantial surface

25  roughening results, and have found that glass of such a glass disk is inferior in acid
resistance such as sulfuric acid resistance and that such surface roughening is caused
by leaching unevenness. It has been found that it is effective to use sulfuric acid at a
high concentration in order to prevent such a problem, and the present invention has
been accomplished on the basis of such a discovery.

30 Further, it has been found that in order to repair such surface roughening, it is
effective to provide a finish polishing step of carrying out polishing by using a slurry

that contains colloidal silica abrasives, thus arriving at the present invention.



15 tends to be inadequate, and the glass is |ikely to undergo phase
separation, whereby it tends to be difficult to maintain a snooth
surface after processing and cleaning the glass substrate, or the
glass is likely to be susceptible to scratching. It is preferably at
| east 9% | f Funthesx s dad beegfoundibatisl the wgse hbglass withteeitiesistardesueh ss,

and the glass production tends to be difficult, or the acid .
resi st angﬁ%é'ﬁa%'cg'ée%é*&é%t?%“%ﬁl“@nr'Eé"‘ingsﬁ t%ﬁf%lambtsa'aﬁ@a\m 999d s

preferab 0 s ey t . .
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an effect to in?rove the nmelting character of glass and is essential.
gili

| f BZ03 godlojdad siliem ahrapiest Weis meiiving gt biearregendinwghtighass tends to be
low, and it is preferably 25 at least 7% If it exceeds 15% the
gl ass tends to undergo phase separation, and it becones difficult to

mai nt ai EVARTREEGUS EB98=@f & eF R {#iN1g and cl eaning the gl ass

substrate, or the acid resistance such as sulfuric acid resistance
tends to be Asnardihg to thepprebentahvgntion, aetaninidhiquid having hydrbbéh peaide
Sr0 and BaO are corH)onen_ts to inprove the nmelting character of 30
gl ass, astdledito heatad giariefcidis vsad it theccieaninasiseawherebylds pessible to

T e R A N R
di ffi culgolishihgiaSgiRéSaik bt dHithé RAS hikdl YunfRodif@tebhes by%sh@%luhr&iufé?

exceeds 21% the glass tends to be susceptible to Scratching, an
i s pref eoatdins egrivrooxideairagiveng Auntee the surfacmpogbening odthd mait swizee

of O and Ois preferably contained. If the total content M0+Ca0
of MO AN teleadHing WERVEPRGRS SorRPREH oRyeBentiENg RANRILY, BOCIT Ik SOSSIPES B

di fficult, QL At ' t i Lfe.
M0+ a0 g 36 g cMsdtSiral el b ibnS6 Mg Hehie, nEhiBHERA sglitres o
hi ghs wihigtekeeofdingoasaditgne detraqlieedinffiiuesl! t . Further, anong

t hese four conponents, when Sr or BaOis contained, their total
content SrO+Ba0 is preferably at nost 6% |f Sr0+Ba0 exceeds 6% when

a 10cl eapi - t 3l furic acid is used, Sr() or BaOis
likely @E%@RFJQ@PQQE%W@&WU% acid, whereby a hardly soluble
sulfate i s ke patdnt Restit BRDS QEIAESH POl lrvgh%flérérﬂ:etig an
accelerated. G'ass 1 consists essentially of the above seven
conponeetodinénidbhive prodpdivanfsa gays Sebstratd fir aadagmetis disk @ glasount
of at nmost 5% withijn a range not to
20 substrate for a hard disk). ~ However, it should be understood that the present
invention is by no means limited to such an embodiment.
Firstly, a glass disk is cut out from a glass plate made of low alkali aluminosilicate
glass such as the following glass 1 or 2.
{Glass 1)
25 Low alkali aluminosilicate glass that comprises, as represented by mole
percentage, from 62% to 74% of SiO», from 7% to 18% of Al,Os, from 2% to 15% of
B>O3 and from 8% to 21% in total of at least one component selected from MgO, CaO,
SrO and BaO, provided that the total content of the above seven components is at
least 95%, and contains less than 4% in total of at least one component selected from
30 LixO, NazO and KO or does not contain any one of these three components.
(Glass 2)

Low alkali aluminosilicate glass that comprises, as represented by mole



15i npair the purpose of the present invention. If the total content

of conponents ot her than the above seven conponents exceeds 5% the
gl ass tends to be susceptible to scratghing. In the follow ng, the
conponents ot her than the above seven conponents will be exenplifi ed.
ZnO i s apemsp@genfrom® 784 ko B2% dfi8iOs,drom i Yot 8156 of MgOs, ffAR0YStdIeas than
BaO and_20 ma% be contained within a range of at nost 5% In such a

case, the7QfiBeLaclipmetie toP7zpidgRdirRD 4% 19 68 ef GaPyfremotie 806te00D39,
% 0 ' Na O.deter| t
he” hoat o3Pk Ya zectl Bkl Wb ey the torpleofuerlRF MY GG 44 ERLEL®

three compianent fo 180%n@thd R chhdht BPtheflbRi: S86bh BombEMARL I at @Qﬁ d5,
preferably 0% and even if R20 is not 0% it is preferably |less than

25 1% and cortrinddassdhanddsin tolal bf aitleastonewdmepanenhsglectetitiom Ti.O, dlasO

as V, are |jkely to make the glass to be susceptible to scratching,
and in aarﬂagég\g%gpgs QB‘CCFP"B@JP@BE OQPé’fé}Eﬁ?Path"Fﬁ?d?omlP@ﬁmSt-ot al content is

P of or abl 3 oWk égBedtl Biats SpfioBRindi[BE el A LY Blodipg,
As203, Sh¥ar v\;fﬂn@@re;ﬁégent@agjnﬁp{pb?a%”_corrponents as a refining agent,

and their total content is typically less than 1% (Gd.ass 2) 10 Si02
is an ed&daBs Bl conponent. If Si02 is less than 67% the glass tends

to b jble t hi dif it ds. 72% t ti
el ot By BRI i B R e
di fficul ' ol 203 |

S e ORI ST £SO ot ListHDS R k5P,

becones mieltifg chartacten tevadsrtb alenrease@od thesgladapwdatii®! teptle ee b idifticunend
washi ng .the substrate, or R he glass is likely to be susceptible to
scr at chiltig Preferably abmwesifi®%49% the acid resistance such as sulfuric

acid resi st . . lorate,. ar~the nelti aracter . tends
to deteriora %%?3 'gﬁ?ﬁdﬁsﬁé%ﬁﬁég‘jﬁﬁ@g{]cﬁ‘@?10? Eﬁﬁ%s Jthgn[}g/o,éﬁ?]hp@&els!s ance
10B2@3 itendiifo HHin@8SQRte AAnCIABRMRRNS likdliito NAGerdb phbES SbpdratibMRIINBhy it
the neltingl character of glass and may be contained within a range
of | ess terdatodw difficulBDMairdain % smodthgueace efter pocdssieg asd aleaeingubd as
sul furic,acid resistance, or, the heat resistance, is |likely to

det er i o958 SUpgHRiecaTNSHass 'ethgelg tQ gﬁﬁ&ﬁ%@ﬂt&’?% 1 trEatchipBoy it s Reeferably at

mel ting | CRRBILT 9f it BkedBddSB%, the melting character tends to decrease, and the glass
production tends to be difficult, or the acid resistance such as sulfuric acid resistance
20 tendsto beiow. Itis preferably at most 12%.
Here, in order to make the glass to be less susceptible to scratching, the total
content of Si0; and Al,Oz is preferably at least 70%, more preferably at least 72%.
B:-03 has an effect to improve the melting character of glass and is essential.  If
B2Os is less than 2%, the melting character of glass tends to be low, and it is preferably
25 atleast 7%. If it exceeds 15%, the glass tends to undergo phase separation, and it
becomes difficult to maintain a smooth surface after processing and cleaning the glass
substrate, or the acid resistance such as sulfuric acid resistance tends to be low. Itis
~ preferably at most 12%.
MgO, CaO, SrO and BaO are components to improve the melting character of
30 glass, and at least one of them must be contained. If the total content RO of these
components is less than 8%, the melting character of glass tends to be low, and the

glass production tends to be difficult. It is preferably at least 10%. On the other



15 and are essential. If the respective contents of MgO, CaO and SrO0
are less than 4% less than 4% and | ess than 1% respectively, the
nmelting property tends to deteriorate. Jf the respective contents of
MyO, CaO and Sr0 are nore than 9% nore than 6% and nore than 6%

r espect i bang,,if Reexgeads 21 %n tis: glashtersisdo bptsusteptihde tocsaatchinggan®id@ i s
not an ess nt'@l component, but has an effect to inprove the nelting
20 char al (,-‘-,rab YImed 183hd nay be contained within a range of at nost
5% If BaO e 9 e [ 1

et at chi ng. oo nged gk BofipRd A Rdrng o IO BRY G IS eterabiy

gl ass t egsiaineddelf eid Rit@tcontatt JAECHD 3% MJU BHY TR (6N 13I% Afelting of
difficult. On the other hand, if RO exceeds 18% the glass tends to
be suscelfe Bass isdkelytabelsiffigult, 25 e gines ferids ta beasiscoptibletoBmbaliching.  If

tai S 0 i bly. at 6% |f 0+B 6%
when s HBGRGAD Presscs (e e ATy Tcalpaforcparalite Fcbrgibsyaar. whesoh
Be are prhﬁln}g tgﬁdéﬁﬂg%gméun_ sul furic acid, whereby a hardly sol ubl e

sulfate is I'kely to ormed, and the surface roughening is likely

to be accel eFathagl, ailgbag thededomsishSorests vHer $10 of BaDds abetdmedeiteir total
conponents, but may contain 30 other conponents in a total amount of

at nmost STeRHHOIBRG isRieferhly abmoghBier  1arQuidasd sxcasidstle, Whersant

sovel comaiibn i bR Eau e Al BOBR AL b HatEledEbdpphgeatiny im
scrat chigiffuric 4éidl Whefsby Phs W slﬂﬂl%lblé gﬁlfé’t@r@?ﬁ%ﬁ%ﬂs aRd MR sUhRB rBD@g)éiﬁ‘iB{ B

seven conponents wll be exerplified. I's a conponent
exhi bi t likbly tedesacekfegated. as MgO, CaO Sr0 or BaO, and may be
cont ai ned vvi5éhi n e of at most 5% In such a case, the total

cont ent of HARED! &SR gaseptiaiveridbe FopyYR REW CANBANtSHUEOIRIE er abl y
ana t ner STBEoN By B sPEha R 1 iU SR P2 SR At R

or ligss ihbait tdpurpossios R prasymtapsitioh, R2Re tdtalioptet abbympdhes dther
even in a case where R20 is not 0% it is preferably less than 1%

Oxi des dhamthenaboMetsevan samponantseaxseeds §%r, thenglasTiendsde he susteptibiesto
likely to ke 10, the ass to be susceptible to . scratching, and in a
case wnePAaTEs: o He Slohbe. o APmRERSRR S TheaINR AT EdeVFa componentE
pref er akiy batexBRBlifictye nore preferably at nost 2% particularly
preferably at nost 1% nost preferably at nost 0.3% s, F, d,
As203, Sh20ZnCisG2commponerdte exlyipit tred samepifoetstss MgOaCae! SrD Ry Bagk rknd
and their total content is typically less than 1% 15The gl ass

congfPi t RPHRE cortaipedithin gdanga ef fmesd%pr elesichiangase; thentotal content of

br of or aang fd PSR RERTaT BR% © 4% holB FROGHEER PP A%, | cos
than 650C, 1h©, N365aridKi0 lseieymmewﬁémegw@,fmg%@Ja&dwdiﬁgsmbit&m of

a magnetic recording layer, whereby it tends to becone difficult to
carry owaonteahBoGof theserthtdengpmiponenits is. 0% loe lessrtbann #tg goomtsuck anor e

F ;ST g;?p{gﬁﬁ%ﬁ%éﬁ tﬁ—)gr%?ecr:hbé%% ,rér%dcg\.lre%r ilf ¥12 rise Lgtr 8“2[ |¥ isa]grell‘eergglgl igsosot%aﬁ nd
25  1%.

Oxides of atoms with atomic numbers larger than Ti, such as V, are likely to make
the glass to be susceptibie to scratching, and in a case where such oxides are
contained, their total content is preferably at most 3%, more preferably ai most 2%,
particularly preferably at most 1%, most preferably at most 0.3%.

30 80s, F, Cl, Asp04, SboOs, SnO;, etc. are typical components as a refining agent,
and their total content is typically less than 1%.

(Glass 2)



The cracking rate p (unit: 9% of the substrate glass is preferably at
nost 50% If p exceeds 50% the glass tends to be susceptible to
scratching, i.e. stress concentration tends to take place, and as a
result, brittle fracture tends to occui0by a weak stress. The

cracking rateg;4 :i a 9 i/, C

preferably a?'d)r"f"c;ésta : %%&fnt%gf)@{p g’@é’?{tﬁgtlfrgla?%Esplélgg/%ﬁaggést%é@egé%c}%ﬁ%%q be
The gl asgugcspiisit its Berdtonind) aperi itxdedd 72ed) ths metthdehdragiepiendy & age
particle size of 2 nmand then polished with colloidal silica

abr asi vedetaawiate 2ad the glagg @redudtipn tendsi tededdiffigolt.nm t o prepare a gl ass
pl at e having, a.t hi ckness .of from 4 30,.cm.x

1.t a size of A C
e the. af « cABQe BT BRPntEl samaiens I AsCRls Beh iRy ieangiaas & ISRy
at TA or ASh 43S I AR Bk, : | I
cool éd tuoﬁeé%%??%rrper éatr%re’ggﬁg{br%?e ofﬁ@%lﬂd;lmglrn@gs@s. dﬁtﬁtsﬂgg‘:é aféy
sur f ace mbcédvirsg ghdwashihgties sabstratéershe giass nelikaieio bessusteptisiedsl W t h
a load of 1,000 g in a roomcontrolled to have a.terrFerature of 23C

and a réicatrhiaghulfitacpeds 14Usdhaneid sesjstanee puGHas SWiurerasickesistaneed

fromitg fQu exes.is asur.ed. Thi asuregent. i s repeated 10

i res, | IReTlaBReHERs 2 T G Penathrdel BR3Y T P Rlio T shRtE Bichn as
p. S5The hydiceonlterdStoasd difffc@ii stance of the substrate glass is
preferably at nost 0.1 ng/cn. If the hydrochloric acid resistance

exceeds 0.1 Baf)sdsBot auessandiai corgporesd, bu hias lael sffecbtoioquove theansitieg of
pol i shi n% or cleaning wherein an acid i|s en;pl oyta? The hégrocm! oEi,c
aci d r eshafagtereofglasseand may beconiaingdwithin a range F?ésdh%& 7 s 1 IBed
in 0.1 No | ¢ .aCl OUL: wei ght
D0 PR 34 8ok oA 1 B8 BOMSG ectBR AR

sur f ace ragiemneé, isNRel§ dabRrbaatebt ai n the hydrochloric acid
resi st ance. Further, the sulfuric acid resistance of the

substrat e glMg®, CaOmnst B1QiBre/camponssts B biintprove thenmelingroharasteraf glass
resi stance exceeds. h, surface roughness s |{kel o b o
rcodper dndcraranonial; JLMHsSPPeeELBITaPLPRG. Sad 859 SO eg than 4%,
enpl oye i ¢ i | ' '

R e A b A R T
r esi st afictheirespaetisel cedteats 6faMgONSa0 and Silhareginassthias 9% meosettian 8% and

sul furic acid hagi ng a concentration of 16 mass%at 60C for 5 hours,
wher eby M@rerhar 8e sespestivelndbe glassdends to b susseplile toseratahing o

FAueouS, S0 WO BN o AR B B B i e

pr oggss charachsrQd fdsBlaid HagSfe Bdrdifed Withta RiHgel 6flek aidsy sb4. Mif @4O and

various processes may be used. For exanple, raw materials of various

conponerkeeads 5%, teqylesmiends yo be stuscaptiblertoxethttiinpave a desired

composi ti Or]’If Iggqs Fe%gr%hgn 14%, the melting character of glass tends to deteriorate, and
the glass production tends to be difficult. On the other hand, if RO exceeds 18%, the
glass tends to be susceptible to scratching.

25 Further, in a case where BaO is contained, SrO+BaO is preferably at most 6%.
If SrO+BaO exceeds 6%, when a cleaning liquid containing sulfuric acid is employed,
SrQ and BaO are likely to react with sulfuric acid, whereby a hardly soluble sulfate is
likely to be formed, and the surface roughening is likely to be accelerated.

Glass 2 consists essentially of the above seven componenis, but may contain

30 other components in a total amount of at most 5% within a range not to impair the

purpose of the present invention. If the total content of components other than the

above seven components exceeds 5%, the glass tends to be susceptible to scratching.



25m xture is heated and nelted by a glass nelting furnace. By
bubbling, stirring, addition of a refining agent, etc., the glass is
honogeni zed and fornmed into a sheet glass having a prescri bed

t hi ckness by a well known method such &5 a float process, a press
method, @ tha%lwiﬁ@ttn@eoﬁFoaeﬂemr%m%mve%@%ﬁ%%pa@mga\hn Bs.
the sheet glass I1s subjected to processing such as |apping or

pol i shi nexengdifiede case requires and 30 then processed into a gl ass
substrate having a prescribed size and sha As the faorm ng net

. hod,
a float proc@¥Qsa cpmponedl targxiby the éﬁﬁr@oﬁf%%m FhMa®, &ﬁq,a?ﬁpeorf%aoﬁ%&c&

D ocess. Ay e tehtiiteq Ui 1R Rl Mol 8, T} S Zhace, il Bhafcdfedrl 87
sui t abl y7d(® aHaeRD is preferdB§Tron® 894 foo24%a mBed Qeiféﬁ'af)@rfﬂﬁﬂ 16% fohmsegent er

of the glass disk, followed by chanfering, 1apping of the main
surface and Lii@rNa(panhd KeOrigweif theleanedliieg peiok and diogrefaré dhi yotaHeardent

Y R )
Shabe, @By Bk iy 198 BRI 8, gt Mg

be provi ded.Ofites beatonisowith Bt humbepolkigdtitign T stdteasygeref lkeR, to make
gl ass di sks nmay be stacked, and inner peripheral edge faces nay be

subjléct dle glrssiadr syecepiiblaty spsatehingeand i @ gasrwhpreasohexXidasgrehen t o
tchi 10t t i d of h i.shi f. the i o
et phorcantautih Tt ot onfitt Ei5eRiracty 45 hoBP ahe mdtd pfefalably At HE%h 2%ui o
. SN . ( UL

is app 'rp%%&réﬁ@ﬁefeaﬁgg%mdg @&hﬁﬁﬁﬁ%%ﬁ, A'&st 0281 pheral edge

faces treate etc g, firing to forma coating film

(a protecti 804 datl, g0k, 39.0anShbg, dtaree tydcal gbamahepides 4 edfiag ddent,
| apping of the main surface is usually carried out by using alum num
oxi de a@ngdhels fotalrcoptentisiyrically igss thal 1¥e abrasi ves having an

Gsudr'y pol itRedeftfheRiuinba 88 sHrRfts e AERER AR hb Affter
case whebmelinfsasferfdidldsahe sipati4le l&sﬁbfé?éﬂaﬁry%@ &ieaitlg ploirit MA of
center is to be produced, formng ofg a hole at the center o? t he

gl ass sablash680€hd IhTA isdesp tianddtiong, thie glass isiinely tpenieigorearpadeduring
face ar of . cocgr se, unnecessary. er.e

, 20, .Th f , the. i
LT o Taratios O PoB a0 o SPa i kT N BYP Ryt EUS ey BRI oy ns

ceri um Qxi ' LS, med - i:shi j | @&cho
cut by SukAB 8K pdm O, SHRCARG RN & MAtE BRIV AL BEH G,
neans OhagiculirgeréicrEs kolkeakt Z00°Catrl tybicdmy) s @osEEOYCi ng appar at us
(e.g. Opti-flat manufactured by 25 AIDE), polishing is carried out so
t hat wavi nedde@ragkingeade pdunitiabef tha cHbatraistlnss is prafaeabit dfanost 50%.  If
wavel ength (A ign i1,s. Ash ill be at, most, 1. nm _Further, the
door eas Biriegye B0 1 uiat AT pHickacd s 1SRRG (e RUSBBT Shi ng
degr ee) cbﬁcéruﬁmsﬁItéﬂdsftbqakéﬁfaee,la%doa@ a FRuItTBH e SHIChAE ot todecDBpy hep
may be carried out by polishing only once, or twi ce or nore by using

ceri um weialastabs.asTvesragking ealer isimortehmetaratdy a8thdseB@%, particukaripxi de
abrasives are known ones and usually contain a rare earth such as
| anhanBrgferabhiogtrAest W% in addition to cerium oxide. Further, the

?r:ir |nugnu(r)?;gghggqlrécg%ﬁ%@%i%m%ﬁ%% S BR&RL i nvention includes the
The glass is polished with cerium oxide abrasives having an average particle size
of 2 rhm and then polished with colloidal silica abrasives having an average particle
size of 20 nm to prepare a glass plate having a thickness of from 1 o 2 mm, a size of 4
30 cm x 4 cm and the after-described Ra of at most 15 nm. This glass plate is held at TA
or at the glass transition temperature for 30 minutes and then cooled to room

temperature at a rate of 1°C/min or less. On the surface of this glass plate, a Vickers



14 cerium oxide for the purpose of renoving flaws forned in the

| appi ng step, and without Iimted thereto, includes mrror polishing
of the edge face after the lapping step, if such mrror polishing is
carried out. Then, cleaning of the gladd disk is carried out. In this
cl eani ng; : foiih b i hR Pyl i j

and t hormOREy AR with & IR S R0p0 0 1Bl ol S FARAER fiferature
aci d andofiBatCagfia pelawe emdity o 70%] wieediscthe :uedsariof ragusé foraed feom its
step of finally rinsing with pure water is preferably carried out.

Fur t her , fogr Bp@xasgs fmaaslesd ant Mg measpremerpis mpeatash ?/r@egx WhelgspPay an

acidic cleanjn nt or_an alkaline.cl eaning agent may be carried
out . Furt@gf'(t,su?rhgﬁﬁg ﬂWﬁP@ﬁ%l‘@aﬁBr'sﬁs‘ﬁ%} p'step by 10 using pure

waters ultr aﬁ%‘hfdr%ﬁéﬂé BEidTRYisRACH B thd SuLpak @ﬁ&é %reﬂiratﬂ%/ a2 RicReo Y
runni ng water or” shower water nmay be carried out. In The

cl eani ngnbicmfi d}f thbdyduchloricacitiedistameanceads 611 g/cat®, bedadte ROghmassY%
and at nost 80 mass% and the hydrogen peroxi de concentration is at
| east 1 ifrdikalydepecutn aoder obp MOYW@W&WWYG'@ AR agid\ is gmrloyad. d

concentrati Oﬂwé ﬁ@ég‘ﬂ@@%%ﬁé%gﬁg‘%ﬁ%ﬁﬁ*ﬁégg't%fgﬁé@%"?zq mass% and t he

hydr ogen per oXi ratronis and at nost 10

mass% | f thﬁxégasgrstiﬁﬁtﬁé@aa irPD. 19 IhfyHfdchIohe icPad T IoPE6 RoBRY, AREFADY
are |l ower than tThese ranges, the cefium oxide abrasives will remain
wi t hisut theiweighdireduitivads mdastitasl, abd dlee oblairiednsusf isglivifled by thecsutfamad

hydr ogen peroxi de ar.e hi gher than, these ranges, the surface
B o e sarae 6 OB tiadmtrodiong HaR T iab e gl st 0 by
I hi t = t i ] i
Lo be. har o oF it e PR 488 kosises BPie'Befste dIAh B iRty al B

i s carrimfhoutf thasdif@ickas sedistgnemeeceeids® s, BuifacdRughnesiks)ikelyed be
tends to be oxidized and deconposed, such being undesirable. Further,
for the asaglerated yhes a elraninpdighig eoastaieingsulferioncid iremployafng surigeed

is preferahly.at. |l east 50C and at st . 200C gnd .the,i nmrersion tinme
51 Soor Spddahist is RBR RO AR, Sen T RSt e d sl an st s
Speci f i Gphpiyyed.t 1s preferred to imerse the glass disk in a cleaning
liquid at 'a tenperature of at |east 50C and | ower than 60C for from
25 m nut es tlheHlfoticatielesistargteds swasngd agfolldvat a tenperature of at

| east 60C and | ower, than 70C for from 15 mnutes to 30 mnutes, or in
a cl eani ng IThgulassie ipmes ingyiiugc geidhavingsa conesntiatian of 18wRassTosic,

for fromyen~ t 0 ' step,
st tur 026 Ty b8 e, frefindhall RitbEirte sipss it Bob QS R 02,5 P
t hepgf Ol’aﬁueblh@scﬁl'ﬁiicﬁh,Sj@hﬁﬂl@ﬁv@ﬁnélﬁ@e@h%rﬂé@ but sy FE2Mjapdtiesletching rate of

polishing 15 again to inprove the planarity (finish polishing step).
Fur t her (he plasaig caleulatgsle where ceri um oxi de abrasi ves remai ni ng at

A L A N AT RN
51 1 o L4y oBBLdeynag bB'uEBa. | FBPbxRRbleS RhFhliaheGf JTbug torBbnents
which are commonly used, are mixed to have a desired composition, and such a
25  mixture is heated and melted by a glass melting furnace. By bubbling, stirring,
addition of a refining agent, etc., the glass is homogenized and formed into a sheet
glass having a prescribed thickness by a well known method such as a float process, a
press method, a fusion method or a downdraw method, and after annealing, the sheet
glass is subjected to processing such as lapping or polishing, as the case requires and
30 then processed into a glass substrate having a prescribed size and shape. As the
forming method, a float process is particularly preferred, which is suitable for mass

production. Further, a continuous forming method other than the float process, i.e. a



contains colloidal silica abrasives. In the finish polishing step,
polishing may sinply be carried out by using a slurry that contains
colloidal silica abrasives having an average particle size of
preferably from10 nmto 50 nm or prel®ninary polishing nay be
carried Rufoniethdt ™Y aBdWntraX rhiéfbd FRIY BbH Suitdly Bb d8bg.si | i ca
abrasives having an 10 average particl'e size of nore than 50 nm and
at nost 100 Timergradcitcuéar Holanisdhormped akthemgntespf e glass diek, follbwdy bysi ng
a slurry that contains colloidal silica abrasives havi ng an average
par ti cl &hamigring IrpRiRg phthenel sifagmand mirop pplighing,ethgredgedace:t nat

I S poor J I esgj ri.c. aci | N
preferr eéﬁu%ﬁﬁ%wf' yﬂoe E%’atpﬂ)% %‘ﬁ| n%@?j g#s {h‘égﬁ g‘ ngsﬁfgg 8‘5 %Z#%‘%Q&?eg I '{'}ro ra)S/

t hat scO%aPn%pbﬁfgeétbp@r@@ fitfe RPPRYI HES, andrbeveb P tHME, 4 bMddpebssiig N9
step (repolishing step). Such a suede pad is preferably one having a
f oamed radgp (for toymingw hinlecatshe centar hbiheérairsylantlass pialet cretnfedngleddt o a

nonwoven fapric. or | yet hyl ene terephthal.ate (PE]). |Lf the Shore A
nar dnesdaiabia gt tanbad o) ey hrsavigde bR for MG HAISANG 6! Higke
t he porqgj bt R ' |

nydr ophiTIGE o diees ek My dRTgAeSs, 3R Retiotrkbedy LBt ey i
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cal cul ate om the BET spe I c surf ar ea. the cal cul at ed
di aget eunhscészas.than 5 0.1 pm abrasive grains are likely to be
packed into_the foamed resin |ayer of the suede pad, whereby the
pol i shi ng r dherqalter.ithe main sudeeeef the slass digk istolighes by Using a slurry that

pol ycarboxylic acid salt or.an o ni.c. aci alt. e . 0 d
o br ovent ezt b b, | AR RS bRl ol p RoRIe et
pol yacr yiddnsas 'adpo‘fiéhlhﬁ padiRhys Bt hieidheaahd feradxample, Y MEBhSHCa fFesl
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fromO.1 to 5 nass% based on t ne amgunt of the abrasives. .
25  ADE), polishing is carried out so that waviness (Wa) measured under such a condition
that the wavelength (A) region is A<5 mm, will be at most 1 nm. Further, the
decreased degree in the plate thickness by polishing (the polishing degree) is typically
from 5 to 15 pm. The main surface-polishing step may be carried out by polishing
only once, or twice or more by using cerium oxide abrasives different in the size.
30 Here, cerium oxide abrasives are known ones and usually contain a rare earth such as
lanthanum, fluorine, etc. in addition to cerium oxide. Further, the cerium oxide

polishing step of the present invention includes the main surface polishing step with



The Shore A hardness is neasured by a nmethod for measuring a
duroneter A hardness of a plastic as stipulated in JIS K7215.
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pol i3§hi A% Usi ng the slurry that contains cerium oxide abrasives,

In the above cleaning step, sulfuric acid is used, whereby leaching unevenness

may occur, and therefore, the main surface of the glass disk is subjected to polishing



18 nost 0.15 nm preferably at nost 0.13. The thickness reduction
(polished degree) in this polishing is typically from0.5to 2 m

Further, the arithnetic nean roughness (Ra) of the nain surface is
preferably at nost 0.14 nm nore prefef@ably at nmost 0.12 nm Here,
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St R I O T T
- Anneal isi8d®@hBts pref&&bly one having a foamed resin layer with a Shore A hardness of at
most 60° bonded to a nonwoven fabric or polyethylene terephthalaté (PET). Ifthe
Shore A hardness exceeds 60°, there may be a case where it is required to make the
porosity small, and it tends to be difficult to maintain the hydrophilicity. Further, the
20  Shore A hardness is preferably at least 20°.  If the Shore A hardness is less than 20°,
the polishing rate tends to be slow. Further, such a foamed resin layer may be a
single layer or one wherein two or more foamed layers different in motphology are
laminated. In the latter case, it is preferred that the first foamed resin layer in contact
with the glass has a Shore A hardness of at least 20° and at most 50°, the second
25 foamed resin layer as the lower layer has a Shore A hardness of at least 40° and at
most 60°, and the first foamed layer has a hardness lower than the second foamed
layer. Here, such a foamed resin layer is typically a polyurethane. Particularly, the
suede pad is typically one made of a foamed urethane resin that has a Shore A
hardness of from 30° to 60°, a compressibility of from 0.5 to 10% and a density of from
30 0.210 0.9 g/em®.
The slurry that contains cerium oxide abrasives, is preferably an aqueous

alkaline slurry having a pH of at least 8. By adjusting the pH, it is possible to improve



Cracking rate p: 0% Fromthis glass plate, a doughnut-form

gl ass disk (glass disk having a circular hole at the center) having
an outer dianeter of 65 mm an inner dianmeter of 20 M5 and a

t hi ckness of 0.635 mm is cut out. The'®nner peripheral face and the
out er pefhisRIgIcbibiiBrs: Criukloxid8beRsivdsHndab higHPLeta thd abasivedral by
means of a dianond "gri ndstone, and the upper and | ower main surfaces
are subjesidee dtdhé ppppmayabsdgesaneg ohthenglassdiski de abr asi ves.

Then, the edge face of the inner periphery is subjected to chanfering
with a 10 ch'gﬁ‘feeﬂ}ilﬁabﬁﬁﬁﬂ’?@r@f‘ SEe1's Prﬁ?fgéﬁblléablﬁaﬁtf%jﬂ i%aﬁﬁd‘i'@"‘%ﬁer%.
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San al kT PRISE| Siica g elsr Sl ae Toe i et etaffartisiiegV 4 pligeRy
with pUh@}JWiﬁra ﬁé;lﬂraq'i'é@&g, AN tHEtefdlel B PP RRte Pl ol AROPpolishirR) at a
sequenti a carried out. Rnms of the main surfaces is neasured
by AFM phhefradibgasRisandsatfmoshe) ot 8t kasi® 48d atrmosh8or atlagathiohat least 8 and
carried out %?i mrersion for 15 mnutes in a cleaning, |iqui

d
10( 881 vahioshid? er s gipraadjusleaforasiHsiing do aniacislic kegien of %ngqlﬁf?‘ah@@bﬁ and

per oxi d%t lost 8, an inorganic acid or an organic acid is used as an acid. The inorganic acid

may, for example, be hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
polyphosphoric acid or sulfamic acid. The organic acid may, for example, be a
carboxylic acid, an organic phosphoric acid or an amino acid. For example, the

30 carboxylic acid may be a monobasic carboxylic acid such as acetic acid, glycolic acid
or ascorbic acid, a dibasic carboxylic acid such as oxalic acid or tariaric acid, or a

tribasic carboxylic acid such as citric acid. It is particularly preferred to bring the pH to



concentrations (unit: mss% shown in trials 1 to 3 in Table 1. After
the cleaning, Rns of the main surfaces is neasured by AFM and found
to be as shown in Table 1 (unit: nm. Each of trials 1 to 3

i s Conparative Exanple, and |rrespect|Vé of the sulfuric acid 15

concent r gtibd 1a§nd3§ﬂWBst'3‘ ahdh 8uédh a%‘é&éaéi?m'b%zﬂffnﬁélﬂ% RSapR1RES,

and Rrs shows a value as large as at least O le 1] Trlals

Sul furi cFathed, |Acamms~hqrértbgphi ibyngre tioan 8gat sqratared tRmployBa taibayRo)
2 40 7.7 Q.25 3 71.4 7 0.25 Test 2) 20Under the sanme processing
condi t i G, a@herﬁbvrsglaﬂ?n Oéc‘dl sHicg Rrbrasivegicaglie preypnigd. - Further, an

anionic or nonionic surfactant may be added to the slurry.  On the other hand, in a

5 case where the pH is adjusted to be at least 8 and at most 12, the pH adjustor may
contain at least one of an inorganic alkali such as sodium hydroxide, potassium
hydroxide or lithium hydroxide, or an organic alkali such as ammonia or an amine.
Further, various surfactants may also be added. Here, the polishing tool is preferably
a suede pad. This suede pad is typically a suede pad which is mentioned above as

10 preferably used in the above-described repolishing step, and the foamed resin layer
preferably has a Shore A hardness of at least 20° and at most 60° énd a density of at
least 0.2 g/lcm® and at most 0.8 g/cm®,

Further, the finish polishing step may be carried out without via the polishing
(repolishing step) with the slurry that contains cerium oxide abrasives.

15 Which polishing method should be adopted after the cleaning step by using
sulfuric acid and hydrogen peroxide, is selected depending upon the state of the main
surface of the glass disk after the cleaning. in a case where the surface roughening
of the main surface is remarkable since the glass is poor in acid resistance such as
sulfuric acid resistance, it is preferred to carry out polishing by using the slurry that

20 contains cerium oxide abrasives and then to carry out the final polishing with the slurry
that contains colloidal silica abrasives. In a case where the surface roughening of the
main surface is an intermediate level, without polishing by using the slurry that contains
cerium oxide abrasives, polishing may be carried out by using the slurry that contains
colloidal silica abrasives having an average paiticle size of more than 50 nm and at

25 most 100 nm and then polishing may be cartied out by using the slurry that contains
colloidal silica abrasives having an average particle size of at least 10 nm and at most
50 nm. Further, in a case where the surface roughening of the main surface is littie,
without polishing by using the slurry that contains cerium oxide abrasives, polishing
may be carried out by using the slurry that contains colloidal silica abrasives having an

30 average particle size of from 10 nm to 50 nm.

By the above finish polishing step, the glass disk is preferably polished to have a

planarity such that the root-mean-square roughness (Rms) of the main surface is at



gl ass plate nade of glass A and grinding of the inner peripheral
face and the outer peripheral face, |apping of the upper and | ower
surfaces, chanfering and mrror processing of the inner periphery and
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Hydr oge rasives
20
EXAMPLES
Now, the present invention will be described in detail with reference to Examples,
but it should be understood that the present invention is by no means thereby
restricted.
25 (Test1)
A glass plate made of glass A formed by a float process and having the following
composition and physical properties, is prepared.
Composition represented by mole percentage: 66.2% of SiOs, 11.3% of AlOj,
7.6% of B203, 5.3% of MgO, 4.7% of CaO and 4.9% of SrO.
30 -Specific gravity: 2.50

-Hydrochloric acid resistance: 0.1 mg/cm?

.Sulfuric acid resistance: 2.0 nm/h
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-Annealing point: 725°C

-Cracking rate p: 0%

From this glass plate, a doughnut-form glass disk (glass disk having a circular
hole at the center) having an outer diameter of 65 mm, an inner diameter of 20 mm
and a thickness of 0.635 mm, is cut out. The inner peripheral face and the outer
peripheral face of this glass disk are subjected to grinding by means of a diamond
grindstone, and the upper and lower main surfaces are subjected to lapping by using
aluminum oxide abrasives.

Then, the edge face of the inner periphery is subjected to chamfering with a
chamfering width of 0.15 mm at a chamfering angle of 45°,

After the chamfering, the edge face is subjected to mirror processing by brush
polishing by using a slurry that contains cerium oxide abrasives as a polishing material
and using a brush as a polishing tool. The polishing degree i.e. the removal degree in
the radius direction in the mirror processing is 30 pm.

After the mirror processing, the upper and lower main surfaces are subjected to
polishing by using a slurry that contains cerium oxide abrasives (average particle size:
about 2 um) as a polishing material and using a urethane pad as a polishing tool by
means of a double-sided polishing apparatus. The polishing degree is 35 um in total
in the thickness direction of the upper and lower main surfaces. Thereafter, ultrasonic
cleaning with an alkali cleaner and rinsing with pure water are carried out.

Then, the upper and lower main surfaces are subjected to polishing by means of
a double-sided polishing apparatus by using a slurry that contains cerium oxide
abrasives (average particle size: about 0.5 um) as a polishing material, and using a
suede pad having a foamed urethane layer with a Shore A hardness of 60° laminated
on a polyethylene terephthalate (PET) layer, as a polishing tool. The polishing degree
is 5 pm in the thickness direction. Thereafter, ultrasonic cleaning with an alisaline
cleaner and rinsing with pure water are carried out.

Then, the upper and lower main surfaces are subjected to finish polishing by
means of a double-sided polishing apparatus by using a slurry that contains colloidal
silica abrasives (average particle size: 30 nm) as a polishing material and is adjusted
to pH 4.8 with citric acid, and using a suede pad (Shore A hardness: about 42°) having

a foamed urethane layer with a Shore A hardness of 55° laminated on a polyethylene
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terephthalate layer and having a foamed urethane layer with a Shore A hardness of

34° laminated thereon, as a polishing tool. The polishing degree is 1 um in total in the
thickness direction of the upper and lower main surfaces.

Then, as a cleaning step to remove colloidal silica, an immersion cleaning with
an alkaline cleaner, scrub cleaning, ultrasonic cleaning, rinsing with pure water and
drying by using isopropyl alcohol vapor, are sequentially carried out.

Rms of the main surfaces is measured by AFM, whereby Rms is from 0.10 to
0.13 nm.

Then, cleaning is carried out by immersion for 15 minutes in a cleaning liquid
(solvent: water) of 80°C that contains sulfuric acid and hydrogen peroxide at
concentrations (unit: mass%) shown in trials 1 to 3 in Table 1. After the cleaning,
Rms of the main surfaces is measured by AFM and found to be as shown in Table 1
{unit: nm}.

Each of trials 1 to 3 is Comparative Example, and irrespective of the sulfuric acid
concentration as shown in Table 1, surface roughening takes place, and Rms shows a

value as large as at least 0.2 nm.

[Table 1]
, L Agqueous hydrogen
Trials Sulfuric acid peroxide solution Rms
1 ' 5 7.7 0.20
2 40 7.7 0.25
3 71.4 7.7 0.25
(Test 2)

Under the same processing conditions as in Test 1, a glass disk is cut out from a
glass plate made of glass A, and grinding of the inner peripheral face and the outer
peripheral face, lapping of the upper and iower surfaces, chamfering and mirror
processing of the inner periphery and polishing of the upper and lower surfaces with
the slurry that contains cerium oxide abrasives, are carried out.

After polishing the main surfaces, the glass disk is subjected to immersion
cleaning with pure water as preliminary cleaning, ultrasonic cleaning with an alkali
cleaner and rinsing with pure water, and then, cleaning is carried out by immersion for
15 minutes in a cleaning liquid (solvent: water) of 80°C that contains sulfuric acid and

hydrogen peroxide at concentrations (unit: mass%) as shown in trials 4 to 14 in Table
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(Test 3)
A glass plate made of glass A and a glass plate made of glass B having the

25 following composition, formed by a float process, were prepared.
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15 After the mirror processing the upper and lower main surfaces were subjected to
polishing by means of a double-sided polishing apparatus by using a slurry that
contained cerium oxide grains (average particle size: about 2 pm) as a polishing
material and using a urethane pad as an polishing tool. The polished degree was 35
Hm in total in the thickness direction of the upper and lower main surfaces.

20 Thereafter, ultrasonic cleaning with an alkali cleaner and rinsing with pure water were
carried out.

Then, the upper and lower main surfaces were subjected to polishing by means
of a double-sided polishing apparatus by using a slurry that contained cerium oxide
abrasives (average particle size: about 0.5 pm) as a polishing materia! and using a

25 suede pad having a foamed urethane layer with a Shore A hardness of 60° laminated
on a polyethylene terephthalate (PET) layer, as a polishing tool. The polished degree
was 5 um in the thickness direction. Thereafter, ultrasonic cleaning with an alkali
cleaner and rinsing with pure water were carried out.

Then, the upper and lower main surfaces were subjected fo finish polishing by

30 means of a double-sided polishing apparatus by using a slurry that contained colloidal -
silica abrasives (average patticle size: 30 nm) as a polishing agent and was adjusted

to pH 4.1 with citric acid, and using a suede pad (Shore A hardness: about 42°) having
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was carried out by immersion for 2 minutes, 5 minutes and 10 minutes in a cleaning
liquid (solvent: water) of 80°C that contained 71.4 mass% of sulfuric acid and 7.7
mass% of hydrogen peroxide, and then cleaning was cartied out with water,
whereupon the arithmetic average roughness Ra of the main surfaces of each glass

'10  disk was measured by means of AFM (model: SPM400), manufactured by Seiko

Instruments, Inc. The measured results of Ra (unit: nm} are shown in Table 3. Here,
in the column where the immersion time (unit: minute) is 0, Ra of the glass disk before
immersion in the above cleaning liquid is shown.

From the results, the following was found. That is, with respect {o the giass disk

15 A, it was found that Ra became large as projections such as the after-described
asperity were formed on the main surfaces when the disk was immersed for at least 2
minutes. With respect to the glass disk B, it was found that Ra became large, as
projections were formed when immersed for at least 5 minutes. These .projections are
considered to be a compound formed by a reaction of sulfuric acid used in the cleaning

20 liquid and the alkaline earth metal in the glass.

Further, with respect to the glass disk B, when the immersion time is not more
than 5 minutes, Ra does not become so large, although small projections may be
observed. This indicates that with glass A containing no alkali metal oxide, the
durability against the above cleaning liquid is inferior to glass B, and large surface

25 roughening takes place. Here, the reason as to why the above durability of glass A is

inferior to glass B, is considered to be such that glass A contains SrO and BaO.

30

[Table 3]

Immersion time 0 2 5 10
Glass disk A 0.164 0.234 0.285 0.364
Glass disk B 0.136 0.152 0.141 - 0.288

Further, from an AFM image in a square region of 1,000 nm x 1,000 nm obtained

at the time of the above measurement by AFM, the number of asperity was counted.
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15  minutes in the cleaning liquid in Test 3, scrub cleaning was carried out with an alkali
cleaner by using a sponge made of a polyvinyl alcohol. Then, cleaning with water
was carried out, and Ra of the main surfaces was measured in the same manner as in
Test 3, and it was 0.180 nm and 0.140 nm, respectively, and no asperity was observed
on each of the glass disks, and it was found that the asperity can be removed by alkali

20 cleaning. Further, it was found that with the glass disk A, Ra decreases by alkali
cleaning, but Ra does not return to a level of 0.164 nm before the cleaning with the
above cleaning liquid, while with the glass disk B, Ra substantially returns to the Ra
value of 0.136 nm before the cleaning with the above cleaning liquid, by the alkali
cleaning.

25 From the results, the following is evident. That is, the asperity can be removed
by altkali cleaning, but with the glass disk A, its main surfaces are roughened by the
surface reaction which brings about formation of asperity.

(Test 5)
Glass disks A and B were prepared in the same manner as in the preparation of

30 the glass disks A and B by immersion in the cleaning liquid in Test 3.
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pol i Shl ?Tabl e 5] dass disk Sulfuric acid concentration A=0

A=0. 25 A_O %u%h%r,oaléo with respect to the glass disk B, cleaning was carried out by
immersion for 10 minutes in a cleaning liquid (solvent: water) of 80°C that contained
7.7 mass% of hydrogen peroxide and 30 mass% of sulfuric acid, and then cleaning

15  was carried out with water. With respect to the glass disk B thus cleaned, polishing
was carried out by using the above polishing slurry so that the polishing degree A
became 0.25 um, 0.5 um and 1 um, respectively, the above scrub cleaning was carried
out, and then cleaning with water was carried out, whereupon Ra was measured in the
same manner as in Test 3.

20 The measured results of Ra (unit: nm) are shown in Table 5. The numerical
values in the column for the sulfuric acid concentration are the sulfuric acid
concentrations (unit: mass%,) of the above cleaning liquids, and for example, A=0.25
shows that the polishing degree A in the above polishing is 0.25 pm. The numerical
values in the column for A=0 is Ra of the glass disks before polishing with the above

25  polishing siurry.

From the results, the following is evident. That is, with each of the glass disks A
and B, Ra becomes small by the above polishing, but with the glass disk A, such an
effect is remarkable, and Ra decreases from a level of from 0.17 to 0.19 nm before the
polishing to a level of from 0.08 to 0.11 nm corresponding to the preferred range as

30 Ra, after the polishing.



30 0.165 0.106 0.100 0.101 A 45 0.193 0.092 0.096 0.097 A 71.4 0.189
0.090 0.082 0.084 B 30 0.127 0.092 0.092
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26
[Table 5]
Glass disk Sulfuric acid
concentration A=0 A=0.25 A=0.5 A=1.0
A 30 0.165 0.106 0.100 0.101
A 45 0.193 0.092 0.096 0.097
A 71.4 0.189 0.090 0.082 0.084
B 30 0.127 0.092 0.092 0.082

INDUSTRIAL APPLICABILITY

According to the process for producing a glass substrate for information
recording media of the present invention, even if it has a polishing step by using a
slurry that contains cerium oxide abrasives, a glass disk made of low alkali
aluminosilicate glass can be made substantially free from residue of abrasive grains,
and the surface roughening of the main surface due to leaching unevenness is
repaired to provide good planarity, and thus the process is useful for the production of
a glass substrate for magnetic recording media, that sufficiently satisfies a high

recording capacity to be required in future.

The entire disclosure of Japanese Patent Application No. 2011-2138 filed on
January 7, 2011 including specification, claims and summary is incorporated herein by

reference in its entirety.
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3.  The process for producing a glass substrate for information recording media
according to Claim 1, wherein the low alkali aluminosilicate glass comprises, as
represented by mole percentage, from 67% to 72% of SiO,, from 11% to 14% of AlzO3,
from 0% to less than 2% of Bx03, from 4% to 9% of MgQO, from 4% to 6% of CaO, from
25 1% to 6% of SrQ, from 0% to 5% of BaO, provided that the total content of MgO, CaO,
SrO and BaO is from 14% to 18%, and the total content of the above seven
components is at least 95%, and contains less than 4% in total of at least one
component selected from Li.O, Na,O and K20 or does not contain any one of these
three components.
30 4. The process for producing a glass substrate for information recording media
according to any one of Claims 1 to 3, wherein the hydrogen peroxide concentration in

the cleaning liquid is from 1% to 10 mass%.
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30 4. The6-proT:*é‘-°sEr°|‘38§S;ﬁ}}rcPdi %gagésassy stiRisPLinETMEHon FecraiRginpria
recordi ; :

hydr Ggerctsring {ECERR, Mhein il oG hit RIS ik cclofig) YR ShRch D, nee
10 mass% pH2B from 116, process for producing a glass substrate for

i nformation recording nedia according to any one of Clainms 1 to 4,
wher ei n T.he T poicass fasipredicing,a giasssubaisate fannfor@metige renarding media ze

of from10 nmtp 50 nm . Th rocess .far pr.oducing a .glass_ .
subst r a2 SPBIng Fr S e GHCIAES Fdf o Wecha e e HP e ep &F fareed out
wher ei n fgmg,viﬁ?%é YlehAmp stgnt ai ns the colloidal silica abrasives, has a
pH of from1l To 6. 7. The process for producing a glass substrate

f or 1donf @ matThenproeess fibir pgodueiticea glass sdbsteate dorainformator fecSrdingenelid o
6, wherein the finish polishi ngtstep s carried out follow ng the

ol cani ngoSPlng A, RO BEESS 6 6 WhiBAEN e, RelreanineiRaniag slepand
wni on 5 QaieE FRYSE s ndeBrERY 9% bepo Rt e oriShha bt i s

step, a digkasy) LSiRg B%IShEtha® toMalnsTarinm &g BBIRIVeY ahdGEpSlishingc - A8fhas

di sk by using a Slurry that contains cerium oxide abrasives and a
pol i shi rgfopakdtreain tayer ravingaarBtioree hardnege of AlaviosigfG. Shore A har dness

of at St .15 9. The process for producing. | ass substrate for

"t 3B, on MediParsTyor B cRoc o8 SuRdl IhimeTRian Al imedia

I ncl ude G, | ; i-shi a

LT o P RARETOR STk 2L GBeg 08 b T LB o e

sl urry tpo#shingstepi, astebi Polidhingshé nedn sbrfass sicthe lytadsntislialty asiag agdurry

particle size of nore than 50 nmand at nost 100 nm and that has a %H

of fromiiEaticentains cglipidalsiticy pbrasiesthaving yuaverage Ragickesyze absorathant

i nformation recordi medi a, accpr di ng, .0 any .o of Claims 1 to 9,

wher ei n"haad 8 Mosh AR Bt Al Has APALA TR 2 mrersed i n the

cl eapi nqol | quethrBteds fbe Binglfylass alibdtRAS for dfErAMb RESrdintmeBRC

for from25 mnutes to 30 mnutes, or in the cleaning liquid at a

t enper atucerdorfy tataryeast ofllainantl td 8 ssheleaminiDE cleaningrsiep, tbe glasstdisk iso

30 mnutes, or in the cleaning liquid at a
immersed in the cleaning liquid at a temperature of at least 50°C and less than 60°C for
from 25 minutes to 30 minutes, or in the cleaning liquid at a temperature of at least 60°C
and less than 70°C for from 15 minutes o 30 minutes, or in the cleaning liquid at a

25 temperature of at least 70°C and at most 100°C for from 5 minutes to 30 minutes.
11. The process for producing a glass substrate for information recording media
according to any one of Claims 1 to 10, wherein in the finish polishing step, the root-
mean-square roughness (Rms) of the main sutface of the glass disk is made to be at
most 0.15 nm.
30 12. The process for producing a glass substrate for information recording media

according to any one of Claims 1 to 11, which includes, after the finish polishing step, a

cleaning step that is carried out by using an alkaline cleaner having a pH of at least 10.



25 tenperature of at |least 70C and at nost 100C for from5 mnutes to
30 mnutes. 11. The process for producing a glass substrate for
informati on recordi ng nedia according to any one of Clains 1 to 10,
wherein in the finish polishing step, ©He root nean-square roughness
(Rs) ofq4 hea gRisE stBEhaeFoPhfdriftioh Ascordihgmédia HeQud BPthatprBsds as
0.15 nm 3012°The process for producing a glass substrate for

i nf or matdedimedde anyliong oif€thimsaiciooradi ng to any one of Clainms 1 to 11,
whi ch includes, after the finish poljshing step, a c¢leaning step that
is carrid o%f"%}yletl@FQF@@H%]P%‘FW’rﬂ'@"lﬂge%ﬁ@lgnﬁ%f%@“%%)@g?ﬁmé’fj qrethet

L0 By e B S RS A 4P n i
14. A mugnetic recording nedium having a magnetic recording | ayer

fornmed on the main surface of the glass substrate for information
recording nedia as defined in Caimb513.



