- 1 DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRODUCTI ON METHOD OF
MAGNETI C DI SK 5 CROSS- REFERENCES TO RELATED APPLI CATI ONS This application
is an application filed under 35 U S.C. 111(a) claimng benefit pursuant
to 35 U S.C. 119(e) of the filing date of Provisional Application No. 10
60/ 606, 887, filed Septenber 3, 2004, pursuant to 35 U S.C. 111(b).

TECHNI CAL FI ELD This invention relates to q_nagnetlc di sk substrate 15
and a production method for a magnetic di sk. BACKGROUND ART Magnetic disk
devi ces have made remnarkabl e progress, as external storage devi ces of
conputers, owing to their 20 superior DE3CRIGSIOPer f or mance ratio and
further growh is expected. An alunlnun1type substrate has been used in
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TECHNICAL FIELD
This invention relates to a magnetic disk substrate
15 and a production method for a magnetic disk.

BACKGROUND ART
Magnetic disk devices have made remarkable progress,
as external storage devices of computers, owing to their
20 superior of cost/performance ratio and further growth is
expected. An aluminum type substrate has been used in
the past as a substrate of a magnetic disk which is
mounted to the magnetic disk device, but glass
substrates, such as chemically tempered glass and
25 crystallized glass, have gradually gained wider
application because they have high impact resistance and
can be more easily made flat. In other words, the
aluminum type substrate can easily provide a magnetic
disk having excellent magnetic characteristics but
30 involves the problem of lack of flatness because it can
suffer plastic deformation during a mechanical process
such as polishing. In contrast, the glass substrate can
be easily made flat because it has high surface hardness
and does not involve the plastic deformation described
35 above.
Various washing methods have been proposed in the

past to sufficiently remove adhering surface matter in a



past to sufficiently renove adhering surface matter in a - 2 glass
substrate production process that |aps, polishes and washes the surface
of these glass substrates. For exanple, these nethods include a nethod

t hat processes the glass substrate by a fluorine type solution having pH
5 of 3 to 7 (Japanese Unexam ned Patent Publication (Kokai) No.

2000- 262991), a nethod that washes the glass substrate with anodic water
obt ai ned by el ectrolyzing pure water (Japa@nése Unexani ned Patent
Publication (Kokai) No. 2001-312817) and a nethod that washes the 10

gl ass substrate whtbsaswashitg sebaldwdpncprbaeas nthaen laasi doahisres educi ng

agent (Japanese Un xam ned .Pat ent n 01-
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S 2 e et boa. Cﬁ“"‘&éﬁ{ﬂglt a0 08 er that may contain &
surfactant or carboxylic acids.
DISCLOSURE OF THE INVENTION

15 The inventor of this invention has conducted various
studies regarding a processing method of a glass
substrate after its surface is polished, and has made the
present invention. In other words, the invention
provides a production method for a magnetic disk

20 substrate and a production method for a magnetic disk
that can further reduce the number of defects on a glass
substrate surface.

The present invention provides the following
inventions to solve the problems described above.

25 (1) A production method of a magnetic disk substrate
using washing a surface of a glass substrate after it is
polished, characterized in that the glass substrate is
dipped into a washing solution while the surface of the
polished glass substrate is held in a wet condition.

30 (2) The production method of a magnetic disk substrate
as described in (1), wherein the wet condition of the
surface of the glass substrate is a dip condition into
water that may contain a surfactant or carboxylic acids.
(3) The production method of a magnetic disk substrate

35 as described in (1), wherein the wet condition of the
surface of the glass substrate is a condition where a

liquid film of water, that may contain a surfactant or



(3) The production nethod of a magnetic disk substrate 35 as described in
(1), wherein the wet condition of the surface of the glass substrate is a
condition where a liquid filmof water, that may contain a surfactant or
3 carboxylic acids, is forned substantially on‘the entire surface. (4)
The production nmethod of a magnetic disk substrate "as described in (2),
wherein, imediately after 5 polishing, the glass substrate is dipped into
water that nmay contain a surfactant or cafbdxylic acids. (5) The
production nethod of a magnetic disk substrate as described in any of (2)
t hrough (4), whet&ipbsidc eatboxyld Coanedssarecamnialiloropaihe ealtaire
carboxylic 10 ac'églsf S) The production nethod of a magnetic disk
substrate as deScribed in (5), wherein the poly-chain carboxylic acids
are oxalic acid, (] trihe @Epductinn AeitdéodcPl, @ MAIET IS HrsYRAEAE aci d.
15 (7) The produgti@sdmbladinf (3 mageetis, dirkledduhel yatBteras descri bed in
(6), wherein the | vi-.chai n, carpoxyl.l | ds. ar | i i he
producti on grqret ho@gjoj é/}<l;1w%v:’lgﬁlelfgi %Pﬁ%fugﬁ%g%%tjésa G@ﬁg)régc%g?(?gﬁl’e%%éﬁ%jﬁgt a
magneti ¢ recor di Mgy | egrerains a2eulrqted toATt FRIMRIYHECT 8CdfSk substrate as
described in anyspf £He grbravghord Gethcl) oThe nErgRrRetccdilsks ks swdistatat e for
a magnetic recordin nedi . Pr.o y ti o descri bed
in any of (1) tﬁ?oueg c;c(%e'-é”ég %Tg;&s}ﬂg?nggﬁ%ﬁ}gwge)éopagﬁémngt|_um pr oduced
using a nmagneti E2EPRKRY SifhSCLEE 2B PESCr PHEP YT ((FRINTRRTPIKENS on can
provi de a producttoas met hod of a magnetic disk substrate and a production

method of a magngli cpdl $k LAt s GahdWLNBE £ afllGR tliBeaALRbSIL Hirate
as described in (5), wherein the poly-chain carboxylic
acids are oxalic acid, citric acid, tartaric acid, malic
acid or malonic acid.

15 (7) The production method of a magnetic disk substrate
as described in (6), wherein the poly-chain carboxylic
acids are oxalic acid.

(8) The production method of a magnetic disk substrate

characterized in that a magnetic recording layer is

20 formed on the magnetic disk substrate as described in any
of (1) through (6).
(9) The magnetic disk substrate for a magnetic recording

medium, produced by a production method as described in
any of (1) through (8).

25 (10) The magnetic recording medium produced using a
magnetic disk substrate as described in (9).

The invention can provide a production method of a

magnetic disk substrate and a production method of a
magnetic disk that can further reduce the number of

30 surface defects on a glass substrate.

[BEST MODE FOR CARRYING OUT THE INVENTION]
When a surface of a glass substrate is washed after
it is polished, the production method of the magnetic
35 disk substrate according to the invention dips the glass
substrate in a washing solution while the surface of the
glass substrate polished is held in a wet condition.



30 surface defects on a glass substrate. [BEST MODE FOR CARRYI NG OQUT THE
I NVENTI ON] When a surface of a glass substrate is washed after it is
pol i shed, the production nethod of the magnetic 35 disk substrate
according to the invention dips the glass substrate in a washing solution
while the surface of the glass substrate polished is held in a wet
condition. - 4 Anorphous, chemically tenpered or crystallized glass that
has generally been used for the magnetic ‘di%sk substrate can be used as
the glass substrate in the invention. Exanples are glasses such as soda
lime, 5 al unminosili catmyrghotilsi unhenildaddtyerepehédimr alryatadbst r¢t atlass

al um noborosi 1§ catg, AN SALAID pdtth ke ebenicalay-Lenpeassk gl ass,
glass that is brought i1nto contact wt n?lten t a hj Q
P % J& With
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glass are t

S ose are _ obt ai ne re- ass ntroll ed
condition and pPéEWb??%&%%ﬁjtﬁnda YTﬁﬁgﬁfﬁﬁsﬁiﬁﬁﬁ %8 é#SSf ?lne 13* e
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B2QB- Al 23B- SI 32- LI, {: rﬁ%dmwté&féeﬁt Theat mgﬂmees@&fatuwcao Hass

substrates is generally Sel ect od fromth n 0 _ahout 2
nm Pol i shi ng oflPﬁeeéﬁP?%ﬁﬁBQEfaﬁhﬁlblﬁﬁﬂf §Gb§ﬁ?a§ ass Wl%B F%eElnvghtlon
can be carnbed oktinda afca&kaﬂnauynﬂanneﬂmaHﬂﬁtexawﬁﬂe @ndpéPFi shing is the

ggghthgzthr?ﬁezj%gggo?%%§qgﬁtQ% Fﬂﬁpﬁgéﬁi$esﬁbiééﬁlQuﬁ&@;&abaa plate W th
t hrough an abras@@émgﬁﬁ?r?%d?bp%géag%ffgkéj g@%é?s?ﬁéiingggg ?géfiﬁi into
wat er, or the I|IQ@talExén%We@¢7ﬂeaﬁh@ga$#%ﬁﬁ Vvesesr @ cHuhl6Ri 88n9%5 ¥ Toni um
and precipitating and growing a large number of fine
15 crystals. Concrete examples are an Al,03-Si0,-Li,0 type, a
B203~A1,03-Si02-Li0 type, and so forth. The thickness of
such glass substrates is generally selected from the
range of about 0.1 to about 2 mm.
Polishing of the surface of the glass substrate in
20 the invention can be carried out in a cuétomary manner.
An example of polishing is the one that abrades the
surface of the glass substrate and a lap plate with each
other in succession to lapping, by using a polishing
carrier, through an abrasive slurry prepared by
25 dispersing free abrasives into water, or the 1like.
Examples of the abrasives are cerium oxide, zirconium
oxide, silicon dioxide, etc, but cerium oxide is suitable
from the aspect of the polishing speed.
In the invention, polishing is suitably carried out
30 by using the polishing carrier having an inner surface
that can come into contact with the outer end face of the
glass substrate and is coated with a resin. The resin
used for resin coating is a thermoplastic resin such as
polyester, polyamide, polyolefin, ABS or polystyrene
35 resin or a thermosetting resin such as epoxy, phenol,
unsaturated polyester or polyimide. resin, but an epoxy

resin is most suitable. Preferably, these resins are not



oxi de, silicon dioxide, etc, but ceriumoxide is suitable fromthe aspect
of the polishing speed. In the invention, polishing is suitably carried
out 30 by using the polishing carrier having an inner surface that can
conme into contact with the outer end face of the glass substrate and is
coated with a resin. The resin wused for resin coating is a thernoplastic
resin such as polyester, polyam de, polyolefin, ABS or polystyrene 35
resin or a thernosetting resin such as eﬁb§yf phenol, unsaturated

pol yester or polyimde resin, but an epoxy resin is nost suitable.
Preferably, theseis@simSndbecedr -THe thibeneseidff aheedesIhecadtiickness of

the resin coatin sel ected fromthe._r f t about 1
mm An exanpl e og J(%%te(?ioﬁaPFlg E i O aﬁgutsalr g‘ %%f;—é@ﬁ{n ?nénss
substrate is wet in the eixanpheioh e goBdibhel tJITbNhllﬁh\/\féh%hS‘Hﬁac@l ass
substrate is di pPﬁQI:d,lfLIs% swBteratdals RRY Qﬁnﬂ@é Nrveshbactant or

carboxylic acids e S Substrate.is PRIQ riately
di pped i nreti at eFYR&F " ﬁBI ‘th$l?19§]er1tgg \R/gt %ﬁb bce Ay gl %I h Oﬁ
surfactant or theatar boveyl meyacomisainTize Smfag‘ealtfom tclaéhom%/lcf (Piger be a

condition in whigh, atﬂﬂsqlﬂu(iipofsél MhS Jl%%@egu§§tb§dlt%ntllsalabyr@gﬁlrid’&l@zntI re
surface though the % ass sub IS no&lgl

at e ed i.nt e
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surface of1d he gkassitdibsdakaterfiesmives avebndTheors unf adtant a neyguiel any of

a cationic type %ﬁgﬂlgstformeglk%bséggﬂfylﬁkuﬁﬁsgﬂé eﬁ¥1§ lEﬁf@?&@X! ni-um

salt, etc, an a e such as an enzenesul f onat e, soap,

etc, and a noni olhe g%ﬁﬁ? w@ﬁtéét%ml%lqaﬂ dlBBF‘i‘/oﬂFé’c Pt’y?lt@ﬁetlé?‘hé?ayal i phatic
aCid pol yhydri c abgohpl treSts@tfactant or the carboxylic acids. 1In the

invention, the glass substrate is thus delivered to the

15 next washing step while the surface of the glass
substrate remains wet.

The surfactant may be any of a cationic type such as
an alkyl pyridinium salt, alkyltrimethylammonium salt,
etc, an anionic type such as an alkylbenzenesulfonate,

20 soap, etc, and a nonionic type such as an alkyl
polyoxyethylene ether aliphatic acid polyhydric alcohol
ester.

On the other hand, the carboxylic acids are mono-
chain carboxylic acids such as acetic acid or poly-chain

25 carboxylic acids such as oxalic acid, citric acid,
tartaric acid, malic acid and malonic acid, but oxalic
acid is preferred.

Examples of water that may contain the surfactant or
carboxylic acids described above include water and water

30 containing the surfactant and/or carboxylic acids.
However, this water may contain other components for
various purposes.

In the invention, the glass substrate under the
state where the surface of the glass substrate polished

35 as described above is kept wet is dipped into the washing
solution. The washing solution is not limited, in

particular, and may be water that may contain the



On the other hand, the carboxylic acids are nono- chain carboxylic acids
such as acetic acid or poly-chain 25 carboxylic acids such as oxalic
acid, citric acid, tartaric acid, malic acid and nalonic acid, but oxalic
acid is preferred. Exanples of water that may contain the surfactant or
car boxylic acids descri bed above include water and water 30 containing
the surfactant and/or carboxylic acids. However, this water may contain
ot her conponents for various purposes. Tnthe invention, the gl ass
substrate under the state where the surface of the glass substrate
polished 35 as fggecibet abavebosykeptasets icesdipped dbwve, t ferwashi ng
solution. The WQ§h%p9esolution is not limted, in particular, and may be
wat er that may cont@in the - 6 surfactant or carboxylic acids described
above, for exanpl e. Aacedsdthihda dheneeiethad Shet RRVERVERYi 6AC BhasYyl ass
?gbzggﬁagdtPﬁaftgdﬁgﬁisgefeﬁéEsf?faﬁaiﬁhféﬁﬁs reduwbédh care beduSedeqanries. |t
. accarding to the nethaqd t i ti i I
adheri ng parti cl’' TG Fhe EEU? 466 o 8t%§ k %gigrgﬁggt#gpgm%g%ﬁ%genopf
difficultly. Thechesalvenhgomaghieritdodi sk ingt BaF 1k Yot et he
production of a yagneld erdisk. qikYs exBEpt&£re Mecuext at £ higedlard vf.or m ng

texture grooves in a_head travelin Lrectd i i i th
substrate, whenever §cégiﬁﬁg%n%«gég?ggggdégg?Ff%ﬁ%%égéd§¥§£%$ﬂ§FFoy ?s

L?rgegbb%aggu;fFggig;?EUfhiEDEbetW@B@EFﬁFdﬁﬁﬂ%tiEbfr%§%WHfhg | ayer  rmade
this base film Af( rgfgcg?v .Ekjmant% tfgﬂassm?bsaboug Hend ¢x206 AN On
formed further o%l¥%tslor?agﬁe |lcé rregcp(?rl&i%% Igguheé) stUﬁOQ%irgt%ﬁ{/WHél%ef Stanly
resi stance, sli dPegEIEdiYst aH@éf" et (p_ase glm rXao{e on a HP al]f‘:'\oycolrsr osion
formed by sputtering on this substrate. A magnetic
recording layer made of a Co base alloy is formed to a
15 thickness of about 10 to 100 nm on this base film. A
protective film of carbon, or the like, is preferably
formed further on this magnetic recording layer to
improve corrosion resistance, sliding resistance, etc.
Hydrogenated carbon by sputtering or diamond-like carbon
20 by CVD, for example, is formed to a film thickness of
about 1 to about 50 nm as this carbon. _
Perfluoropolyether or a product obtained by esterifying
or amidating the terminals of the former is diluted with
a solvent and is applied by spraying, dipping, spin
25 coating, etc to a film thickness of about 0.5 to 5 nm as
a lubrication layer to the surface of this carbon
protective film, and durability, reliability, etc can be
further improved.
Production yield and furthermore, reliability, can
30 be improved when the magnetic disk is produced.by using
the magnetic disk glass substrate acquired by the method
of the invention.
Though the invention will be explained in further
detail with reference to Examples thereof, the invention
35 is not limited to these Examples unless the invention
exceeds the gist thereof.
Measurement of the number of surface defects of



Hydr ogenat ed carbon by sputtering or dianond-like carbon 20 by CVD, for
exanple, is fornmed to a filmthickness of about 1 to about 50 nmas this
carbon. Perfluoropol yether or a product obtained by esterifying or

am dating the termnals of the former is diluted with a solvent and is
applied by spraying, dipping, spin 25 coating, etc to a filmthickness of
about 0.5 to 5 nmas a lubrication layer to the surface of this carbon
protective film and durability, reliabilli ty, etc can be further

i nproved. Production yield and furthernore, reliability, can 30 be

i mproved when t hgla@gneidse rdtek vereproaduted dyt Uyi pging hen magriekilc di sk
1 ass Supstrate BEAMded BucLbe,Mebhad. gl Ihodmantiof e haughshhe
invention will be explai ne Further detail wth reference to Exanpl es
t hereof, the |nv'éﬁ<’e‘li“m1109355vscﬁo)c linited to these Exanples unless the

i nvention exceeds t hepggistivehae eeft s, Measubenentfofe tlhéenumbetetaictsdr f ace

defects of - Iass sul i
sur face |nsff)ect| oﬁ appar% agg%ggo 5%%%Hﬁ?eaqibtunt%d@éil]’%c%r@oﬁgcrtggl
Co.). Positive defeehs, sugfecss sav#fd@er déﬁ%%’i%ve d"@tf@gf:éd €h

apparatus repr esem:sacteh&ie(f@umtseddémcsmﬁ tef setls apparkhes sm;ﬁmntlﬁurt her,

negative defects, of dhecrsutfage defegts, detected by such apparatus
represents the p| %n[?l %ecetscltn he sur gce y surf cgpdef ects

er
was defined as the 10TRfudtFRRE SBt%?%ebﬁeﬁ?%?jl”?‘?gq‘n% élfl%‘fla‘? nu r?ber of
defects onobot hqautiacestrpinke bundiericdhgneae wamnnusbef aebslefer2e

surfaces) for sixhyy #ﬁss%ﬁ%%fsra&e@he EXaBBk €od mdh sthirBrbAt b hiden
silicate type crystallized gS ass
(120 surfaces) for sixty glass substrates.

Example 1:
A 2.5-in. lithium silicate type crystallized glass

15 substrate was lapped and polished. Cerium oxide abrasive
slurry (cerium oxide concentration 10 mass%) was supplied
and the glass substrate was processed at a number of
revolutions of stool of 15 rpm and a processing pressure
of 100 g/cm?® (about 9,806 Pa) to a predetermined thickness

20 (lapping) and at a number of revolutions of stool of 30
rpm and a processing pressure of 65 g/cm2 (about 6,374 Pa)
for 35 minutes (polishing). The resulting glass
substrate was immediately dipped into a solution
containing oxalic acid (prepared by diluting "MO2" of

25 Kanto Kagaku K. K. to 1% by water), was sent to a next
washing step, while the substrate surface was kept in the
wet condition, was dipped into a washing solution, was
replaced by isopropyl alcohol and was dried. When the
number of surface defects of the resulting glass

30 substrate were measured, positive defects was 2.8 and
negative defects were 2.9.

On the resulting glass substrate were formed

serially by sputtering at a substrate temperature of 200°C
a Cr film as a base layer to 60 nm, a Coj13Cre¢PtsTa alloy

35 film as a magnetic recording layer to 20 nm and a
diamond-like carbon film as a protective layer to 10 nm.

Furthermore, a perfluoropolyether lubrication layer was



15 substrate was | apped and polished. Cerium oxide abrasive slurry
(cerium oxi de concentration 10 nass% was supplied and the gl ass
substrate was processed at a number of revolutions of stool of 15 rpm and
a processing pressure of 100 g/cnR2 (about 9,806 Pa) to a predeterm ned

t hi ckness 20 (Il apping) and at a nunmber of revolutions of stool of 30 rpm
and a processing pressure of 65 g/cnR (abou§ 6,374 Pa) for 35 m nutes
(polishing). The resulting glass substrate was i mediately dipped into a
solution containing oxalic acid (prepared by diluting "M2" of 25 Kanto
Kagaku K. K. to Lighyedaberdippimy sent thocknesst of washingigiag, awhile the
substrate surface %%t%@pé iy tb{%ls"‘ﬁégx‘?@c&@ 419, h¥@Sesidapedti nto a

washi ng sol uti on, taced by isopropyl al cohol and was dried. Wen
the nunber of smﬁaé@étﬁﬁ%‘é’t%s ‘of the resulting glass 30 substrate were
measur ed, positivexsdghecks was 2.8 and negative defects were 2.9. On the
resulting glass substra r y ale]

substrate tecfrrper atur el})’o%?i%%cs%g&&ﬁg Y§§ d&lalyjeg LRD eJan{é w%/ 3 m

m as base | ayer
Col3Cr 6Pt 3Ta al | xa8BLE| Lnyvhsh ath’?agﬁé?i”ﬁl‘?"éc%‘raﬁl HgtPhyEFS tu&efo RPAREE
di anond- | i ke car bon dhel Bbast fopraineat hieg | @edrict eci. nritherFuichenmbres a

per fl uor opol yet hecg é ut% %‘e‘l}:éorﬁ'eis"%%%ﬁ \A@ésml&,e @g@gbgg edipp nggt o a
t hi ckness of 3 nm his magnetic di sk had

excel l ent char ac@%faitslt‘flecéefﬁ%ﬁrmeé% % A gI ass substrate was obtained in
the sane way as icomgzxanple BExawgle tthe exception that water was used in

place of the solution ¢entai Bixa %3l kesaghchindaennt bre sdirfacay defect s

\fgr aggfg[ Fse Egé%ql\p\é%lqetvgglgsthe excepglg‘r?dthanceQ%t I gjfaggfse{ﬁ;[sscr\é%r e 7.0.

obtained by polishing was not dipped into oxalic acid and
a part of its surface was not under the wet condition.
15 When the surface defects were measured, positive defects

and negative defects were 20 to 30.

INDUSTRIAL APPLICABILITY
The invention can provide a production method of a

20 magnetic disk substrate capable of reducing the number of
surface defects of a glass substrate and a production

method of a magnetic disk.



A gl ass substrate was obtained in the sane way as in Exanple 1 with the
exception that the glass substrate obtained by polishing was not di pped
into oxalic acid and a part of its surface was not under the wet
condition. 15 Wen the surface defects were neasured, positive defects
and negative defects were 20 to 30. | NDUSTRI AL APPLI CABI LI TY The invention
can provide a production nethod of a 20 magnetic di sk substrate capable
of reducing the nunber of surface defects of a glass substrate and a
production nethod of a magnetic disky -9 CLAIMS 1. A production method
for a magnetic disk substrate using washing a surface of a gl ass
substrate after it is polished, characterized in that said gl ass
substrate is dipped into a washing soldERrdMSwhile the surface of said

glass_sybstratelﬁpol|§Qe%ﬂ€?dg¥gohnm@t qggglglg&dﬁ%ggbmgggk _ _
containing a carboxylic acid. 2. The production nethod of a nmagnetic disk
substrate &CECTEHFNGEt OUELABM Wasihii®i nat h8UTREC orfdfi ti dn 8£2FFe surface
of said gl ass ssubstrata ds atdi pscassti 1 kA, Nt GhyBs 8 eGdMerd Niig the

car boxylic acid or,éon ai ning the carbaxylic q&id %nd a surfactant. 3.
The productiiGrF ngt hod9ofss Ffﬁtedﬂ§%‘iﬂﬁg? at'&&ccor it igHt'd claim 1,
wher ei n t heolwatii€ondhtilen tie t Rersarkacet ofasdi glglsasssulssibsttate is a

condition where.a Liquid film wa , Lni r lLic acid or
containingg:eg%ﬁﬁ ogy igeggidgénéithgﬁsugggggggfgg Fggpggngg{gf
subst ant i aldop terin heg eadt crebowryfldce.ad1idThe production net hod of a

magneti ¢ 2. The production method of a magnetic
disk substrate according to claim 1, wherein the
wet condition of the surface of said (glass
substrate is a dip condition into water containing
the carboxylic acid or containing the carboxylic
acid and a surfactant.

3. The production method of a magnetic
disk substrate according to claim 1, wherein the
wet condition of the surface of said glass
substrate is a condition where a liquid film of
water, containing the carboxylic acid or
containing the carboxylic acid and the surfactant,
igs formed substantially on the entire surface.

4. The production method of a magnetic
disk substrate according to claim 2, wherein,
immediately after polishing, said glass substrate
is dipped into water, containing the carboxylic
acid or containing the carboxylic acid and the
sur factant.

5. The production method of a magnetic

disk substrate according to any of claims 2



di sk substrate according to claim2, wherein, imediately after
polishing, said glass substrate is dipped into water, containing the
carboxylic acid or containing the carboxylic acid and the surfactant. 5.
The production nethod of a magnetic disk substrate according to any of
claims 2 -10 through 4, wherein said carboxylic acids are nono- or poly-
chai n carboxylic acids. 6. The production nethod of a magnetic disk
substrate according to claimb5, wherein said poly-chain carboxylic acids
are oxalic acid, citric acid, tartanjc_ acid, malic acid or malonic acid.
7. The production nmethod of a magnetic disk substrate according to claim
6, wher ei n tduialiglpoky- ot retar Boxyl | ¢ acitdo®feiexal AE1EE d. 3e The

producti on otdod, of pa 1 padnald &, dhsboshanacteriged in that a mgnetic
recordi ng ayer 1Is ?orned on said magnetic dlskéiﬁbstrate according to

any of clains 1&hrougfte PToec khghet Metdrsk st?at B2FBF © magneti c
recordi ng rE@wmsupkeduced Bycardpmeducdi en aiet hod acearslimgstddany of

clal e 1 ooyt 810 The, gognet 16, gpr g, et uny odead, using @
citric acid, tartaric acid, malic acid or malonic
acid.

7. The production method of a magnetic
disk substrate according to claim 6, wherein said
poly-chain carboxylic acids are oxalic acid.

8. The production method of a magnetic
disk characterized in that a magnetic recording
layer is formed on said magnetic disk substrate
according to any of claims 1 through 7.

9. The magnetic disk substrate for
magnetic recording medium, produced by
product ion method according to any of claims 1
through 8.

10. The magnetic recording medium produced
using a magnetic disk substrate according to claim

9.



