1 DESCRI PTI ON AQUEQUS CLEANI NG COVPCSI TI ON FOR SUBSTRATE FOR

PERPENDI CULAR MAGNETI C RECORDI NG HARD DI SK 5 Techni cal Field [0001]
The present invention relates to an aqueous cl eaning conposition for
a substrate for a perpendicul ar magnetic recording hard disk, and a
met hod for producing a perpendi cul ar magnetic recordi ng hard di sk
usi ng the conposition. 10 Background Art [P002] In recent nenory hard
di sk drives, there is a denmand for decreasing a flying height of a
magneti ¢ head so as to enhance a rec L engity thereby reducing a
unit recording area, for the purposeqégbggﬁﬁggﬁhg a high capacity and
a small dianeter. In 15 connection with this, even in a process of
produci ng a hard disk, the surface quality required of a polished

surface obtai ned by HYUESUNGLEANNGCOMPOBEI FOFMSUBSTRARERER i ng.
That is, in accordanc f i ' i i he
head, the surface rou%#mmmgmmﬁékﬂ@%ﬁ$ghed
surface obgai ned by polishing need to be reduced, and it is necessary

to reduce roll-off (edge rounding of the 20 end side of a substrate)
and the nunbefkdinigal Beldisi ons. It also is necessary to reduce the

nunber of scr s.0n the, polished rface in accordance wi.th fhe
educti on ' ST TR Ry AR AR o AHER S RBG TRPRIPEDE h
of the scrat 9@@%&%@&5%&%@%&5@&&&@&%@% Jjﬁg%é'a%btﬁéﬁsfoﬁm In

a hard disk is shifting froma horizontal magnetic 25 recording

syst em (whi chpeddscing 8 peglendidulan magneticareordnghetd disk esiog thengmypysitien)

to a perprdi cul ar magnetic recording systemalong with the request
for an increase in a capacity. [00041 The process of producing a

hori zontal magaaldGudEser di ng hard disk includes a substrate
formation step and a nedia step. In the substrate fornaation step, a
base is 30 sul)08gl elbh recend npoidrg hardglisl dritesptherednd damahe fon demgeasing a flying

treatnment in thi der a plurality of tines, ereby. a substrate for .
a hard disk i elﬁﬁ%%&%ﬁneﬁﬁk?#@wﬁ?%ﬂ?@%?f  GRTSi/S ey Feucing & unit
rovided to b } NGl -1 : i b

provi oL Brddgd &%b,ﬁgﬁ) ijh%?ﬁ%%ﬁﬁ@éfé&fneamﬁﬁl}ﬁ%ﬁ %?ﬁg?%ﬁ SN interPYin

2 polishing (texture ste substrate”is cl ani ng step),
and nmagneflbc benrectionawith flos, weeh masgrects sfgirydveingoeobdrdmisknthepatface quality

Cext Ur o st cp, FORPEN o] SERHLR G O Dk aDA 4 Pkt & oo

texture step, in

t he substrat e; i ; %‘;ﬁgﬂ [T To L Wa

where the 5 Sl]}{)cg%argg?'e ?or e{%g‘%&aﬂl S |3Fﬁ%‘/rg?9(1:et§<0§%?g]?ggglgg ﬁ%ﬁ%ﬁ%d, the

substrat e havswndadirelzhness sadrthe guitra ywawsessofdhbd polishat surfagesisained by

(hereinafter, Lch may be ahbreviated as a "subsirat ving Ni-P

cont ai ni ng | aj@dang n _é%beare@P ;ﬁ%ﬁ@&%ﬁ%%?ﬁ Wirﬂlﬁg( gapERdipe pldbe

used, theofi - gn&&ﬂé@fe{}nﬁﬁ?!iﬁy%d {2 riteP Bt OfEM, i@fai&%%#v&,'ﬁdm
e c al'I e

For this reason, 1nt eani ng step, onl'y water or an a
noni oni ¢ sur f det mmbbdragsdoateheskd the pdished@ypfdco in acardphes wiBlathentduction in a

Docunent 1). Patent cunent 001- 003081A Di;scl osure .of Invention
Probl em to be“B6FREHIRg %A %é%%apé@esﬁh%ahq%@teﬁépem . in
the process ofjoReLdyci ng a perpendi cul ar magnetic recording hard

di sk, the cleaning step is perforned after the substrate formation
step w t hout [908brHhawcdrimgtsgstbmrie adiepdisParshifting fogenborzbed] inaghdtie

subst rat eaf50rmati on qsy’ltqep f\gh re tot subt% ra’:@ahaﬁ%ng uiérigzsgstema&@
cont ai ni n Ia?%’P"deﬁ G éﬁés%lé 38t qERE TR .

t- | - - ' H
particles cang@@eﬁgcmgg%%@hﬁggg%%%fgggwg@%e Ul o arfinkRhid 16 a

noni oni ¢ surf ant, per producing a
hori zont al magaetkite recordi ng hard di sk, and hence, it used to be

e T B R S IR B e e
provide an adysSiElhARMiAPtEIRPS MehB 0" TRURURABLEAL forlfitioR step, a base is
30  subjected to a polishing treatment and a cleaning treatment in this order a plurality of

times, whereby a substrate for a hard disk is produced. In the media step, small

unevenness is provided to both principal surfaces of a substrate for a hard disk by




CH3 25 [0013] In Fornmula '(3), Rs is an alkyl group having a carbon
nunber of 10th 16. [0014] [Chemi cal Formula 41 4 [0015] In Formula
(4), R4 is an al kyl group having a carbon nunber of 10 to 16. [0016]
[Chemical Formula 5] CH3 R5-C N-CH2CH2C H2- W CH2COO0- 111 OHCH3 (5)
[00171 In Formula (5), R5 is an al kyl group having a carbon nunber of
10 to 16. [00181 [Chenmical Formula 61 CH32R6-Nr"- CH2- CH C H2S03"
CH3OH [0019] In Fornmula (6), R6 is an al kyl group having a carbon

nunber of 10t fhdBine 13, 8020)), g}e@%&% Meaﬂ&@@é%ﬁi%s@ep@,%%%ﬁ%%ﬁ?gs

magneti c recording hard dis the present I nvention’is
produci ng a peefentdaeimectiveligndiotl priedpal diurfaceh af the dubstrate tthapbetiglager

NP Contai ol RSarEEan cBf e Shapatroriay SRR 4o She RabaTEs o Phped
pl aced on oneg;gk jn'thb RabstHS fofngH stbSreSbRstddySolidind  NaNHe 'sé&hefefthe

magnetic | ayers placed respectively 20 on both™principal surtaces o
t he subst riat esubstrata foreer bardididk. is, Tireexampleoan alualindmsubstrate batingNe-P

formation step of formng the substratge faqr har.d di sk; cl eani ng
step of cl earfPRIRE ﬁfﬁﬁ%&%@ﬁﬁ%ﬁﬁ&%ﬁ%@&@%ﬂmgﬁﬁé TEY1a%GA A g
at | east one «f Hg‘gﬁ -0 LRVEES, el ar d
disk is cl eanedbsttu%?%g t gﬂgqu%aogus Cgéﬁéﬁﬁéh@gﬂ%?g?@?@%&%@%ﬂmﬁmﬁ%ﬁ
substrat e foracidityds pexictheuliaP comgindtg layerds disstlveg (araded)i exbes@Gelaf Hol éhis
present invention jn tgg cl eani ng_step. Description of Preferred

Enbodi ment s [P e CeARER SEPLIEF WREOAR: G RRPEREG hbag heen
fol |l owi ngjg a ﬁgeﬁ@!e,fﬁ?ﬁ(&gﬁl @Nrgfrﬁnkﬁoélﬂﬁé&q) on a substrate for a hard
| -

di sk when the surface o containing layer is 30 oxidi7od in
the air, partPabtedgenenaleld 2001-008085Ar ate formati on step are
cuttings (oxide fine particles) fromthe polished nickel oxide |ayer
or an oxide of cuttings (oxide fine particles) fromthe polished N -P

cont ai ni ng | ﬁﬁélos@@%lh@&ﬁ%i de fine particles adhere 5 to the nickel
oxi de | ayer. en, e inventors of the present invention considered
removi ng t he Frobldm thibeSolvad by thedavéntiofi ssol vi ng t he ni ckel oxide

| ayer purpos sinhg.a ¢l eani pg conposition with high acidity, which
has been ®oi c&ﬂ/@ﬁt"ﬁﬁﬁgﬂl‘gl‘? RepResy A peescing 4 parprndagulap magnetic

cont ai ni ng | 1 i iael .
rel axing t hea%g{%%l%é%%?%%’\gﬁg?lé%%é %)gf%)g eﬁ% f\‘g‘?‘?ﬁ%ﬁg gisﬂga%geggﬁa%r? step
exanpl e of t heitidut patfmgning thedtextirestemi tHartidlegpecactatid iy thonitatas: fofrdation

exanpl e, (a) a nopionjc, surfactant haying a cl.oudy point of .30C.to
70C, (b) a ¢ SteRAfErS orths sihse i taateumng e ithout being Ebiogied to

Dol g, SePabl SpldEastal | Mol gl ol lol i@l oy
the cl earging alkatiresiohioni sarf@ast, perforied iestamrbess 6 odwir a lurebeshbl y
o1 cani ng- CompBYIR RPoRR LR Wik st P ufed o B GRME o abipina gHLy
sol ution (So%eaBEﬁli%ﬁ@ceOf comercially avail abl e acetic acid and

al l'abl e

comercially av amoni a water (JP 11(1999)-28431A). 15 [0024]
After trial doodedr Mherefdrbewvithtlefbregsingin mhe, picsestiect ofthe praentinvsndion

the follow ng: a ¢l eaning congposition cgontaining at | east oneg,

sel ected frorfPPHY? %%@%@Pﬂ@%o%{“%&ﬁéﬁ skrate for aparrendicular
surfacta a I r i i Aar. .
doscr s bed n HpsBE LG B GhihYGe BUA e iy Wil o thsing the
corrosion of crmbierof:0Ni-& dntdnihgleser, whd h endpleodfor srefadihea pérpeadiotang
a nickel oxide 20 |ayer_and oxide fine particles to a degree equal to
or higher thJRagNeHE recardingharddiskgismedhe omposiothe sane treat ment as

t hat conducted in the texture step in the process of producing a

hori zontal magnetic recording hard disk. [0025] The particul ar
cati oni ¢ sur fMedmsfor SsdvingPrshibrh N t he aqueous cl eani ng conposition for

30 [0007] An aqueous cleaning composition of the present invention for a substrate for a
perpendicular magnetic recording hard disk including a Ni—P contaming layer
contains at least one surfactant selected from the group consisting of* a cationic



[0030] [Chenical Fornula 8] 20GH3 R2- W CH2C00- CH3 [0031] In Fornul a
(2), R2 is an alkyl group having a carbon nunber of 10 to 16.
However, fromthe viewpoi nt of enhancing the solubility of nickel

oxi de and effectively 25 suppressing the corrosion of a N -Pi
containing |layer, the carbon nunber is preferably 10 to 14, and nore
preferably 10 to 12. [0032] The anphoteti & surfactant represent ed by
Formula (2) is alkyl dinethylam no acetic acid betaine, and specific

exanpl es t her a@factdi ketesede@y tHé RbRitgTornl @) 8h hfpAbledic bRl AR,

undecyl dimethyl am no acetic acid betaine, |auryl dinethylanno
acetic 30 aci ¥pisenien by the follvepg FarmwaKs) amamphotere sufagting repsesented by the

tet d I { t d {
di et hy | ami oo F0id R EEh AnBRbEE B RO AT the flying Eprpla
aci d bet ai ne. (4] hasepotetcGurRétayd picdentad By tHe fllowin®@BérahiL &), ahdmay be

used al one or in conbination of at |east two kinds. Anong them decyl
di et hyl anf noaraplaetere swrércisat spresentedipyhe f@ﬂmﬁommaéﬁ)ae@dh@ zpiat 25° C
betai ne, tetr Y di met hyl am no acetic acid betaine are preferred
fromthe vi em%%eoﬁtesgf enhancing the solubility of nickel oxide,
effectively sjppglescShéagichifrerid gsi on of a Ni-P 5 containing |ayer,
and being readily available industrially. Decyl dinethylamno acetic
acid betaine and | auryICIq% met hyl ami no acetic add betaine are nore
preferred fromthe safre ewpoi nt. [0033] Anot her exanple of the
particul ar anphot er|B irGtt #nt i s (nepresented by, for exanple,
Formula (8. 10 [0034] em cal Formula 9] CH3 R3-NI*-0-(3) CH3
[0035] In Formula (3), 3is an al kyl group having a carbon nunber of
10 to 16. 15 However, fromthe vi ewpoi nt of enhancing the solubility

O el X o TSR e R TR et B i 101 15,y
nmore pref er abjsy hbfbhgb® adbn. [0036] The anphoterl c surfactant

represented by Fornula (3) is alkyl dinethylam ne oxide, and specific
exanpl es ther%’@lol Qm@a-%ﬁem“lﬂ]rret hyl ami ne oxi de, undecyl 20

di rnet hyl ne oxi de l@dg yl di methyl ami ne oxide, tridecyl

di met hyl am ne oxi de et M di met hyl am ne oxi de, pentadecyl

di met hyl am ne oxi de,R di ng2) hyl am ne oxi de. These al kyl
climet hyl am ne oxi des r@M be used al one or in conbination of at |east
two ki nds. Anong them de%yl di met hyl am ne oxi de, |auryl

di met hyl am ne oxi de, and tetradecyl dinethylanm ne oxide are preferred
fromthe 25 viewpoint of enhancing the solubility of nickel oxide,

effectively SMDPI]GSIﬁfEBﬁnhEQZ)CRHs%IaglEyIQfou Wlvin® aGartoRinkinttar bepeh 16and

being readily available industrially. cyI di net hyl am ne oxi de and
lauryl di #et PPy dehemicaldFomaladlr e preferred from the sane
Vi ewpoi nt . [ 0037] Anot her exanple of the particular anphoteric

surfactant is represented by 30 Fornmula (4). [0038] [Chem cal Fornula
10] N-CH2 R4- WCH N XHz  CH2CH20H CH2C00- 5 [0039] In Formula (4),
R4 is an al kyl groupthi‘utg a ca{agon nunber of 10 to 16. However,
fromthe viewpoi nt of ephancing e solubility of nickel oxide and
effectively suppressi ngChe corrosion of a N -Pi containing |ayer,
the carbon nunber is preferably 10 to 14, and nore preferably 10 to
12. 10 [0g8101 The anphoteri c surfactant represented by Fornmula (4) is

al kyl car boxynet hyl dr oxyet h | i m dazo] i ni unbet ai ne, and specific
exanpl es ther leg13l; ﬂcll%mula (3, R 1sanaJkylgroup having a earbon number of 10 to 16.

2-decyl - N-car dr oxyet hyl i m dazol i unbet ai ne,
2- undecyl - @%‘gnﬁ%‘%"ﬁﬁ%%xyet hyl i m dazol i unbeti ne,
2- |l auryl - N— car boxymet hyl - N- hydr oxyet hyl i m dazol i ur nbet ai ne, 15

2-tridecyl - N-car boxynet hyN-NGHdr oxyet hyl i m dazol i unbet ai ne,
2-tetradecyl - N-car bo‘R’im@'r\hyl (J:l;_ll- hydr oxyet hE/I i m dazol i unbet ai ne,

2
30 \CHch,_OH

CH,COO"



5 Suppressing the corrosi'on of a Ni-Pi containing |ayer, the carbon
nunber is preferably 10 to 14, and nore preferably 10 to 12. [0044]
The anphoteric surfactant represented by Fornula (5) is alkyl

am depropyl bet ai ne, and specific exanpl es thereof include

am depropyl bet ai ne caprate, am depropyl bet ai ne undecyl at e,

am depropyl betaine | aurate, 10 am depropyldetaine tridecyl ate,

am depr opyl bet ai ne nyristate, am depropyl bet ai ne pent adecyl ate, and
ani depr opyl befogi gje RAERLEALERS I gty IBRLASRLORY REBLE S R, D
used al one or i n combination’ of at Teast two kiends. nong t hem

am depr opyl belogiéle ¢@heraital Foamubeir opyl bet ai ne | aurate, and

am depropyl betaine nyristate are preferred fromthe vi ewoint of
enhancing the solubility of nickel oxide, 15 effectively suppressing
the corrosion of a Ni-P containing | ayéHz and being readily avail able

industrially. Am deprepyl betai rate gn ] depr opyl bet ai ne

| aurat E ar®& nore prel't&ejr?%(egl %Zﬁi}gsg%e @ﬂm nt . T£045] Anot her
exanpl e of the particul@rHanphoteric sgHfactant is represented by,
for exanple, Formula (6). 20 [0046] [Chem esl Formula 12] CH3

Re- Nr - CH2- CH CH2S03" CH3OH (6) 25 [0047] In Fornmula (6), RP is an

al kyl group having a carbon nunber of 10 to 16. Fromthe vi ewpoi nt of
enhanci ng t helosdT]ulin/Fotmubf(ENREsan aibsi geupricvirifaaationalumisn pHrewdieng
the corrosion_qof .a Ni-Pj containiing |ayer, the carbon nunber is
preferably 10[0888]14{9}1%41@%@“&@ erably 10 to 12. [0048] The
anphot eri gq surfact ant reﬁresent ed by Fornmula (6) is 30

al kyl hydr oxysul f obet ai nefi3and specific exanpl es thereof include

decyl hydr oxysul f obet gé.0g+— Al xysul f obet ai ne,

| auryl hydr oxysul fobe?ai ne,d?”rn ecyl %%" oxysulgobet ai ne,

t etradecyl hydr oxysul f ob@Hai ne, OH10 pent adecyl hydr oxysul f obet ai ne, and
hexadecyl hydr oxysul f obet ai ne. These al kyl hydr oxysul f obet ai nes may be
used al one or in conbination of at |east two kinds. Anmong them

decyl hydr oxy si®01$lbdh &Foraulal (6} Ry iskydillopn ¢ saipflakbiigal caghonangnber of 10 to 16.

t et radecyl hydfoox sul fobehai ne are preferred fromthe viewaqint

¢ : of
enhanci ngl® hel082E o1 Ametho @Y@FO%%PWI@&“I%H%‘FW/WWQ%}W&M

h ; N Caia _ ) ; |

ndustri oy et i¥enfof B AbE br oLy ARG SEncHC AlE Hafu

are nore pref éirk adhidingm subetra@fer vpappaliniar haghest rebhelingpiidrd diskdavide

| east one surfactant ,selected froqmthe group consisting of the

surfactants r¥preosininge eﬁcﬁsﬂPﬁﬁ’a@t‘ﬁ'}OSP@Y%ré)ﬂ & Tagmele ey Maced on one
it o . \ ; o _

e b ekl LSRR AR s o BB B MO il

mor e pr ef 20 abdrybdh pfiSpilsuviaceghf thersubsieate forarhard disiti Tpometho@includes: a
effectively suppressing the corrosion of a Ni-P contai e

j | . Th
content is pr strats frnpatiooystap of frgins (e spkstzate lopp _ !é‘gfépag’&a;ylg%% By
wei ght or | esg, HIWGEHTRE %{E%%{r&aglﬁ%ﬂgéﬁggo%gg r%or)ﬁ%%%ﬁ Iez? t ohc?&fscP rom

t he vi ewpoi nt of ehhancing a e content
i s pref erabl ymageddIayiess, hbfabshewabgiidte forartard diak ¢y ddingd QsiDg the Hpu@eaddo

by wei ght, and much nore preferaply 0.005 to Q, 1% by wei.ght. [0Q50] ..
As an aqueousd??é’él?WH@ﬁlFlailgE& s s'%#teffmaéwaadme@wﬂlmmﬂml disk
pr esent iﬁﬁ’en&itﬁ@preké}ﬁﬁxgr 8o &Edem%lggmgerei n includes ultra-pure

(? exc r,

wat er, pure water, 10n ange wa distilled water, and the

| i ke. Anobng them ultra-pure water, pure water, and ion exchange

wat er are preferred, | at er and pure water are nore
preferred, andeserphene SIMIEh nore preferred. Herein, pure

isd 201 Q4 g ¢
Al owi ng tap a7Dy e ticort BB ptReh NS o5 haBhe s ABh BleS o g tover
obt ai ned tap isddratedion aasbitedte foreltaing disk wHenehé s@fice ofd NiHH donfignibf &ayer is
30 oxidized in the air, particles generated in a substrate formation step are cuttings (oxide
fine particles) from the polished nickel oxide layer or an oxide of cuttings (oxide fine
particles) from the polished Ni—P containing layer, and the oxide fine particles adhere




present invention of enhancing the solubility of nickel oxide and
effectively suppressing the corrosion of a Ni-P containing |ayer can
be exhibited sufficiently. [0056] A fluorine-containing conpound, for
exanpl e, which makes it difficult to adjust the cleaning conposition
to a desired pH due to the buffer function regarding 5 pH and needs

to be treated in a waste disposal facility preferably is not

cont ai ned excessively and nore preferably is not contained in the
cleani ng_CoMDehbhRltel dd@¥flor TR, (8 RNRAL bithY bRker'ifffdntibh obhofREQOC
for preparing the cleaning composition of the preésent enbodi nent . For
exanpl e, at | essdvingibe sxidé fo¢ paticlkes by disedvifig tha ditle] gridelayeranespestlynging a

of the surfactants represented hy Farnulas. (1) to (6 nd 10 .
arbitrary conﬂﬁ?‘%ﬂ@ E"“ERW&’BBW & BY &'%&P%Sibﬁﬂl évﬁg%gto%?‘{en‘?%m?_f?%e
mxture may bg..adi aa%ﬂ@mop%oﬁsﬁﬁﬁaggg@% B (&Qr(ﬁetﬂb'éx@ééﬁigg&%ﬁrgw

requi red. A known nethod may be a ed as the m xing net
order of dossoflasimgtheadhestongaieefitheiomidedine paitelasot particul arly

linmted, eithgr 0058] The ounding ratjo qf the respective
conponent s deﬁ)@??]l[oé‘g“ %{g{ﬂ;ﬁe ?@ﬁgﬁ%m%@%wphﬁtm& E“H&F’Pﬁ’é‘t@‘%é‘??i ng
of a substrat gl HOVSYSHonidnkSurheant R meﬁayta%og& ogggﬁ(}ﬁw*c?ﬁﬁafcaﬁomc

enbodi ment may be supplied to production, stor eani ng steps
whi | e bei ng cantetint Ahedg bn ester bongan nlecilep and beigg tdymbRicf pererdting aliphatic

the. oroup consid Py HTBSEHE 2ourhaictti SR Re Sah (L aaHy Wb A AL
e group con ] .
to (6) inghe i Lt Ork } I J

Stor age, mhd Supy 18 EATREShupANiH B0 BOP IR R Y pRrably 1104
preferably 0.4dnd mo2g¥elyablye? tpht., nuch nore preferably 0.5 to 10% by

wei ght, still r.e preferably, 1 . to 10% by weight, and,still further
m)rg pref er abm@g@ t‘ﬁ"ogh/%r Bﬁﬂé]ie@ﬁ%he ¥ g%mPPﬁgnQ%WﬁﬁgMW&: foriggample,
cleani ng CO”pé?ﬁdﬁnthalu&&P@b@ﬁH‘é Q‘lg!f&nﬁ}he a]l?'&%éﬂalb%&ﬁ@ém& %?dac tory

cl eani ng conposition Is water-sol uble and ensuri ng e satl
storage st abi tdmme2ially AGGRble Enemomiatrandr (AP 11AS2D—-2843L A cl eani ng

it ti f. st d ly (that is, in
Conoont r afd 003y Tes HinlGnHh.hateubbot % Hysant Hyptorprad the
preferably SO0giGyidé? Qanifl & p%itﬁ&g @%ﬁmﬂg’it?eagf GleRERRY 636 the g%?%omby

wei ght based on theé total arnai e cl eaning conposition,
t he vi ewpoi nt combisting ofral pagtitifiat catibmic studsohinignd amassatdarcmpl®teric surfactant,

(555 T R Tl S ST RS A
di sk) A met hoghefQtodbPsuaing c@ntgﬁﬁﬁgelﬂgé%lﬁﬁgg@ﬁ%}lg%ﬁ%&%ﬂgQgﬁ&@f&ide

disk of the 13 present invention IS ucl ng
per pendi c20 ar layagetaxalerfime particieg tha degrde squal tvodrddteg tleansthbisinthé east of

a perpendi cul ar ,magneti c recordi ng hard di sk (hereinafter, which may

be referred tﬁrkmg“g'f'ilﬁﬁ%‘f‘?*&?@mf%&a%a@éw ?Q‘Wt%ﬁmﬁ%ﬁ@té’ﬁp’@%‘ﬁf

pl aced on thepl%ﬂ@éﬁééh&izfpﬁfal a;éﬂét@cﬂbo? : §q’[§’gd gie nethod includes a
ubst

substrate 5 formation step o ormng a rate for a hard disk, a
cl eani ng st epl0625]c | Bempanipuldreatetissurficeant omtainbd irothd ingieoua tidaring
magnetic | ayer forpmati.on s{)ep of, form ng, a, ragneti.c | ayer _on égg

p,

substrate for Hesiign fir gsubstenie S ajnerpendicylay Magretc erAEE herd

for exanppe, RHAEm Y 60 atitte Aol by TR At Sk
shape and cha%?ere .r’After tﬁﬁe I sk-s a%ggyéireta (%ﬁjglflgi?%%fs&lgp%sgﬁé
heat - t r eat ed, inbettiongs rapeéspated by thabBsving Eoanfladt)e gr ound and

heat -treated i,N. Xt ,. the ire surface of the netal plate is
subj ect ed to,ﬁggﬁ] JQQI‘%E'IIC%IBLW“?@I ating, followed by heat treatnent,
whereby a base in whi&hathe netal plate is covered with a N-P

pl ati ng coating is|{1g magHBA{i er that, one principal surface or both

t
princi pal surfaces of |t hé base are‘%ubj ected to a first chem cal and
30 CHs

[0027] In Formula (1), R!is an alkyl group having a carbon number of 10 to 16.
However, from the viewpoint of enhancing the solubility of nickel oxide and effectively



5 substrates to be cleaned may be cleaned at a tine. Furthernore, one
or a plurality of cleaning tanks may be used for cleaning. Exanples
[0070] 1. Preparation of a cleaning conposition 10Respective
conponents were bl ended and m xed so as to have conpositions shown in
Tables 1 and 2, whereby concentrates of cleaning conpositions in
Exanples 1 to 20 and Conparative Exanples & to 23 were obtai ned.
[0071] 2. Evaluation itens The obtai ned concentrates of the cleaning

conposi tions wep QH%@%M&&&EMRP%n%Qﬁ{yeiHfécﬁ%@ﬂﬁﬁ@rh.%}%ferably

t hereof becane 1% by wei ght. Usi n? he dilutéd solutions (cleaning
conposi ti ons) 10@54&9@%1)!3@@11’ Qppld &fis nbalogeniatam; and exiweplestbareof
(A of NP were,o ed nd a dissolution selection ratio

(di ssol ved anmfr]ﬁ %‘ E;’l% rroded thickness of NiP) of NNO and Ni P
was obt ai ned. [do2s] h@pééiﬂé% 1@9&@@&@%&%&%@:%@@%&559%@%&@ of
MJ corroded thickness of NNP) of NNO and NNP is 20 | arge, the nickel
oxi de | ayep aintludedlegplirtracthy’ @mtlmcqh@dar(@l@emwtrsmthﬂmmgmm

broant | o N poieR@nierlD, BBkt e ot Ghsidelco Bl BudsnfRei el o
Ni O corroded thincdsngs sheHdNCEDR), rb&réﬁcﬂfnlﬁaw} aRRBANMSEHINICeHNI NY

property is nore satisfactory. Tables 1 and show the results [0072]

3. Measur enenpenthdechlrichethyd Bme@nm omlpridd ((Nlﬁbaaé hyxatieeytrimeshlraanménitss

by wei ght of u | uti cl eani 03| a
concentrat e ofa:}r']f’ﬂ‘gb@qggm §%¢8 é‘ﬂlﬁﬁ:ﬂ“&g é‘ﬁe q}oyoﬁdﬁ’?ﬁ?m?%%‘)fat
cont ai ner 1 t kast thdlasds yA&fon&%nﬁddecﬂﬂﬁn& %1 drPmBSus GRRAE010),
tenperature in a tenperature-controlled bath at 25C. 2) Next, 0.1g

of nickel oxi bmnrﬂmm@thymmgim( ¢h19nd®&0d39 amiammdm&nm&thﬁ agrggiium

Rded to the G (4P ppdrrr fom G PeRtoint RPN € ooty

stirrer suffighigatehycthvel s&&ﬁsﬁ&g #8 cork€sion of a Nl—P%bn&%@h%fsmqf beng

supernatant is collected with a yringe and filtered throu

syringe fil terea@mrsm@bbﬁhim:@ﬂly wddﬁcalhpmaﬁlyblwamnaundﬂmg C;miand

3 The 11 Bty al O ey Lo pitisp PO o rort Seforisd i 8 e,

ultra- pure vvat,i@@po,gtand the emission intensity of nickel is rreasured
by an 1Cl"') em ssjion analysis apparat us ("Optima 5300" ('Iliudenane)
manuf act ur ed P2 %rMﬁEMdEOﬂhpa ar amphioferic surfactant i$yepTasented by, for
di ssol ved anount eEN bt ai ned fromthe N dissol ved anmount
quantified usF’f‘?anE Ofﬁgjaz(%fssi on anal ysi s apparatus and the
calibration c{gogg)] UChehedl Béntigh 80 @ di l uent obtained by diluting a
Ni O aqueous solution (d@r atom c absorption analysis) with ultra-pure
wat er at 80known conce[nt3rat|on [00731 4. Measurenent of a corroded
t hi ckness of NIP R? N+ CH,CO&renty gpanms of 1% by wei ght of an
aqueous sol ution (cl e%g_ll ng conposition) of a concentrate of the

cl eani ng conposition i€%laced in a polyethylene 15 container with a
capacity of 2 L, and set to be a constant tenperature in a

t enper at ur e- c K98t Indfrisala{2h R? 5 alkyl govup havegteemrbanaiumbegof 10 to 16.

2) Next, trate, f har d_di.sk,_pl at th

5) 19 by’ wai PR E e e EREn s P sTied e Pkl piokSloRRE Sr ptgively
seconds, a8d EigpseEingithe coMpdsRb-of ANISP; ch@stQMelsﬂia%&f@h@lum%eﬂ{slp@Qeﬁmy

a nitrogen bl ow, whereby the substrate is 20 pre-cleaned
The pat - cl eand@teslbend moee freferabln30 ® X sk i s soaked in the test

ke out - Cnn aB, P rohgtetic et BRwReRtE) b Ehdh B i i fiBtylsgnino

an | CP eni ssi Q&n@ﬁﬁh%ﬁm@%ﬁéjﬁhﬂé e;(ansalés ﬂ@reﬁﬁﬁaudaée&i &ﬁf&ﬁ%@éﬁha acetic

mannf sctured by PerkinEl naer Japan Co., d.) regarding the test
sol uti on. acid betgineTtvadeny dimethyladado adehc keie betaine, labtyd idinaethjplamino acetic
30  acid betaine, tridecyl dimethylamino acetic acid betaine, tetradecyl dimethylamino
acetic acid betaine, pentadecyl dimethylamino acetic acid betaine, and hexadecyl

dimethylamino acetic acid betaine. These alkyldimethylamino acetic acid betaines



Mai n polishing: load of 100 g/cn®2, time of 300 seconds, polishing
solution flow rate of 100 nLimn Water rinsing: |oad of 30 g/cn2,
time of 20 seconds, rinse water flow rate of about 2 L/mn 25 [0075]
5-2. Cleaning test A substrate to be cl eaned was cl eaned by a
cl eani ng apparatus under the follow ng conditions. (1)
Cl eaning: A substrate to be cl eaned after Bolishing was cl eaned by
bei ng soaked in a cleaning conposition obtained by diluting a
concentrat e ofmay il eadkloge 3PincoipiGtbh ofutlleslterd Mhdd HintigdEem, decyl
(2) Rinsing: The supstrate to he clqugd mastget iin a cl eaning.

¥

machi ne, and timpabyistagacesc goid hetamey lupyl gupe zﬁlﬁm@ma@ﬁlcg%i%a@%memen,

a rotating rol . ]E}jﬁﬂ : k L NC:

sur faces of tk%u%)@%?%y an g%‘%gég%gg?%;%ev\g%?c ea%‘gelg%?eg‘?lb‘%dﬁ?df
seconds whi | e exhéasicingoihe solvwbiliey ofadickelhmxide; effsotively supprovaingithe egtidnioba Ni-P
each of the princjpal, surfaces of the substrate by 1.2 L cﬁ_re!{g mnute.
Furt her nor 8, caeamypslayen andfeang reg iatlalle tlzsiuawilﬁ_ erDecyl dimgphydamino acetic

portion (secong: i ﬁgg; (s .
agai nst each %?1 dﬁ?@%%&?ﬁ@?%&?aces Ogaf&%é&s)%db@%% }S‘%ﬁrﬁ%ﬁggrﬁémthe
way as in the samkelvidepasdt. portion in the first stage, and the

substrate was .rinsed for 20 seconds while ultra-pure water at room
tenperat ure wad033hj Anetbar exgmpleof the parsevlay sepheterie sufactant iy pregensed by, for
the substrate b I}IEZ Amﬂﬁé(a‘ﬁﬁ nute. After that, the substrate was
transported to an u1]§rason| C rinsing portion, and was rinsed for 20

10 secondgowhi[bas4ll [Clenpesl Fommtlag] at room t enperature supplied with

an ul trasoni c wave of 989 kHz was injected to each of the principal
surfaces of the subséra;e_by 2.7 L per mnute. (3) Drying: The
rinsed substrate heftMy Q@ spinarhuck was rotated at a hi gh speed

(3000 rpm to performg@yip-drying for one mnute. 15 [00761 5-3

Eval uation of a cleaning”property of particles The cl eani ng
property of fine particles &g t he surface of the supstrate obtained

through 5-2. (035§ oly Byrmpla (30K an alvigyoumbaving 2 earbemnwbersd 10 folfr 71

The dried b I I oa | -
W th a s r Hicuive HER e RN SR AR Do oA P Sl AR Ry
per side), an@uppressiid thetressiaf of theNi-Pacdrtaingy lawsrahe tagomauhber is

surface of the sugg%rate observed i tgﬁ gbservation viewing field
was counted. PHier s](Qrth}f‘:iBéHﬁ{%PBg‘?rﬁ #d° ldgar ding 5 substrates at

10 points ran i NCl : :
(206 poi nt s 1 ARGY Py btk A B! BheHftg Fonflua BhiR iy e Famine
property of fioridepadtspedifisexanples \thdrocftindudedetyl dimsthgesndbadés uadecyhe
t ot al nun‘%er of fine particles gt .th 5 observed, 100, points and ,hhe
fol | owi ng QvaIdHﬁ?"ilh&#%{’%%‘g% &u@%?@aﬁme @Pé@a@aﬁiwlr%m@m%m@ﬂ e,
property of fi | %nﬁn' :chBR g,?%im-fn' [ 1S
O 0: the tot 'g.%? andt%%tg?ﬁ%tfﬁ "ne (?)}g‘?et’ F%f es 1s 1%?1 : klaﬁtd Egagl%lcl)lt% g@dl
nunber of fi ndipeahylaedigesoiide. 3 Thesemlkyd dinethylamihedxides muytherused albhaer in
particles is 6 oy, nore. .the recording density_ of a hard disk
i ncr eases, t héOIPEJ&GE%Ii et dgagtbyy A;ﬁ eén@psgh% d@ﬁﬁéﬁ@@bﬂ%}@ie, lapd
cl eani ng conmpQsi, i I I

may be used, %é@%@ﬁ?gﬁéﬁ @%gg% %M%@ec%gigm n %geﬁgegﬁﬁ%ﬁfes
eval uat ed 28s Qienvoins af érfifayicihf éhecashubility of riciel bxide, lefbativelylstpprossidgthar e,

even in the case where the requested cleaning precision is enhanced
further, the EPBEHILRSadimpsentamane Wrpssanddemereadiyrvapable jndustrially.  Decyl

eval uated as i 4 . : -
Tabl oo 1 and e ool b SR b o el B et R S the
be 0 or C), thkemdivkspbined anount of Ni O nay be 80 ppmor nore, and in

order for the _above-nentioned_cleaning properfy to be C, the
di ssol ved amod37. fAMt@ex@(ﬂgH@e%hWﬁr%ﬁ@%?mghWé?%Eﬂ%@ rgpresested by

30 Formula (4).
[0038] {Chemical Formula 10]
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R4_C¢N_CH2
~
N+'—CH2 (4)
CH,CH,OH
CH,COO"

[0039] In Formula (4), R4is an alkyl group having a carbon number of 10 to 16.
However, from the viewpoint of enhancing the solubility of nickel oxide and effectively
suppressing the corrosion of a Ni—-Pi containing layer, the carbon number is preferably
10 to 14, and more preferably 10 to 12.

[0040] The amphoteric surfactant represented by Formula (4) is alkyl carboxymethyl
hydroxyethylimidazolintumbetaine, and specific examples thereof include
2-decyl-N-carbexymethyl-N-hydroxyethylimidazoliumbetaine,
2-undecyl-N-caxboxymethyl- N-hydroxyethylimidazoliumbetaine,
2-lauryl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-tridecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,

2-tetradecyl - N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-pentadecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine, and
2-hexadecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine. These alkyl
carboxymethyl hydroxyethylimidazolininmbetaines may be used alone or in
combination of at least two kinds. Among them,
2-decyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-]auryl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine, and
2-tetradecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine are preferred from
the viewpoint of enhancing the solubility of nicke! oxide, effectively suppressing the
corrosion of the Ni—P containing layer, and being readily available industrially.
2-decyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine, and
2-lauryl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine are more preferred
from the same viewpoint.

[0041] Another example of the particular amphoteric surfactant is represented by, for
example, Formula (5).

[0042] [Chemical Formula 11]
CH;

l
R5—(l%—r?l—CHZCHZCHz—I‘IJ"—CHgCOO‘ (5)
CHs
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[0043] In Formula (5), R%is an alkyl group having a carbon number of 10 to 16.
However, from the viewpoint of enhancing the solubility of nickel oxide and effectively
suppressing the corrosion of a Ni—Pi containing layer, the carbon number is preferably
10 to 14, and more preferably 10 to 12.

[0044] The amphoteric surfactant represented by Formula (5) is alkyl
amidepropylbetaine, and specific examples thereof include amidepropylbetaine
caprate, amidepropylbetaine undecylate, amidepropylbetaine laurate,
amdepropylbetaine tridecylate, amidepropylbetaine myristate, amidepropylbetaine
pentadecylate, and amidepropylbetaine palmitate. These alkyl amidepropylibetaines
may be used alone or in combination of at least two kinds. Among them,
amidepropylbetaine caprate, amidepropylbetaine laurate, and amidepropylbetaine
myristate are preferred from the viewpoint of enhancing the solubility of nickel oxide,
effectively suppressing the corrosion of a Ni-P containing layer, and being readily
available industrially. Amidepropylbetaine caprate and amidepropylbetaine laurate
are more preferred from the same viewpoint.

[0045] Ancther example of the particular amphoteric surfactant is represented by, for
example, Formula (6).

{0046] [Chemical Formula 12]

7
R8~N*-CH,~CH-CH,S05"
| | (6)

CHs OH

[0047] In Formula (6), RS is an alkyl group having a carbon number of 10 to 16.
From the viewpoint of enhancing the solubility of nickel oxide and effectively
suppressing the corrosion of a Ni—Pi containing layer, the carbon number is preferably
10 to 14, and more preferably 10 to 12,

[0048] The amphoteric surfactant represented by Formula (6) is
alkylhydroxysulfobetaine, and specific examples thereof include
decylhydroxysulfobetaine, undecylhydroxysulfobetaine, laurylhydroxysulfobetaine,
tridecylhydroxysuliobetaine, tetradecylhydroxysulfobetaine,
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pentadecylhydroxysulfobetaine, and hexadecylhydroxysulfobetaine. These
alkylhydroxysulfobetaines may be used alone or in combination of at least two kinds.
Among them, decylhydroxysulfobetaine, laurylhydroxysulfobetaine, and
tetradecylhydroxysulfobetaine are preferred from the viewpoint of enhancing the
solubility of nickel oxide, effectively suppressing the corrosion of a Ni—P containing
layer, and being readily available industnally. Decylhydroxysulfobetaine and
laurylhydroxysulfobetaine are more preferred from the same viewpoint.

[0049] The content of at least one surfactant selected from the group consisting of the
surfactants represented by Formulas (1) to (6) in the cleaning composition of the
present invention is preferably 0.0005% by weight or more, more preferably 0.001% by
weight or more, and much more preferably 0.005% by weight or more from the
viewpoint of effectively suppressing the corrosion of 2 Ni—P containing layer. The
content is preferably 0.5% by weight or less, more preferably 0.3% by weight or less,
and much more preferably 0.1% by weight or less from the viewpoint of enhancing a
rinsing property. Thus, the content is preferably 0.0005 to 0.5% by weight, more
preferably 0.001 to 0.3% by weight, and much more preferably 0.005 to 0.1% by
weight.

[0050] As an aqueous medium contained in the cleaning composition of the present
mvention, there is water, which herein includes ultra-pure water, pure water, ion
exchange water, distilled water, and the like. Among them, ultra-pure water, pure
water, and ion exchange water are preferred, ultra-pure water and pure water are
more preferred and ultra- pure water is much more preferred. Herein, pure water
and ultra-pure water refer to those which are obtained by allowing tap water to pass
through activated carbon, subjecting the obtained tap water to an ion exchange
treatment, distilling the water, and irradiating the distilled water with light from a
predetermined ultraviclet germicidal lamp or allowing the distilled water to pass
through a filter, if required. For example, the electric conductivity at 25°C is 1 pS/em
or less in pure water and 0.1 uS/cm or less in ultra-pure water in most cases.

f0051] The content of the aqueous medium in the cleaning composition of the present
invention is preferably 99.5% by weight or more, more preferably 99.7% by weight or
more, and much more preferably 99.9% by weight or more from the viewpoint of the
stabilify of the cleaning composition, the workability, and the consideration to the
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environment such as liquid waste disposability. The content of the agueous medium
is preferably 99.9995% by weight or less, more preferably 99.999% by weight or less,
and much more preferably 99.995% by weight or less from the viewpoint of enhancing
the solubility of nickel oxide and effectively suppressing the corrosion of a Ni-P
containing layer. Thus, the content is preferably 99.5 to 99.9995% by weight, more
preferably 99.7 to 99.999% by weight, and much more preferably 99.9 to 99.995% by
weight.

[0052] The pH at 25°C of the cleaning composition of the present invention is b or less.
However, the pH is preferably 4.5 or less, more preferably 4 or less, and much more
preferably 3 or less from the viewpoint of the high solubility of a nickel oxide layer.

The pH at 25°C of the cleaning composition of the present invention is preferably 1 or
more and more preferably 1.5 or more. The pH is preferably 1 to 4.5, more preferably
1 to 4, much more preferably 1.5 to 4, and still more preferably 1.5t0 3. Herein, the
pH at 25°C can be measured using a pH meter (HM-30G manufactured by DKK-TQA,
Corporation).

[0053] The pH of the cleaning composition is adjusted using a pH adjuster, if required.
As the pH adjuster, for example, organic acids such as malic acid, acetic acid, and
oxalic acid, inorganic acids such as sulfuric acid and nitric acid, amines such as amino
alcohol and alkylamine, and ammonia can be used. The inorganic acid is more
preferred than the organic acid for the reason that the inorganic acid is a strong acid
and can decrease the pH easily.

[0054] 'The cleaning composition of the present invention may contain a nonionic
surfactant, an anionic surfactant, a silicon-based defoaming agent, a chelating agent
such as EDTA and organic phosphonic acid, alechals, a preservative., an antioxidant,
and the like as arbitrary components in a range not impairing the effects of the present
invention.

[0055] Assuming that the total content of the components excluding water in the
cleaning composition is 100% by weight, the total of the content of at least one
surfactant selected from the group consisting of the surfactants represented by
Formulas (1) to (6) and the content of the inorganic acid is preferably 90 to 100% by
weight, more preferably 95 to 100% by weight, much more preferably 98 to 100% by
weight, and still more preferably 100% by weight for the reason that the effects of the
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present invention of enhancing the solubility of nickel oxide and effectively
suppressing the corrosion of a Ni—P containing layer can be exhibited sufficiently.
[0056] A fluorine-containing compound, for example, which makes it difficult to
adjust the cleaning composition to a desired pH due to the buffer function regarding
pH and needs to be treated in a waste disposal facility, preferably is not contained
excessively and more preferably is not contained in the cleaning composition.
[0057) There is no particular limit to a method for preparing the cleaning
composition of the present embodiment. For example, at least one swrfactant selected
from the group consisting of the surfactants represented by Formulas (1) to (6) and
arbitrary components may be mixed by the addition to water. Then, the mixture may
be adjusted to a desired pH by adding a pH adjuster, if required. A known method
may be adopted as the mixing method. The order of dissolving each component in
water is not particularly limited, either.
[0058] The compounding ratio of the respective components described above is the
one during use (during cleaning of a substrate). However, the cleaning composition of
the present embodiment may be supplied te production, storage, and cleaning steps
while being concentrated in a range not impairing the stability thereof
[0059] The content of at least one surfactant selected from the group consisting of the
surfactants represented by Formulas (1) to (6) in the cleaning composition at a time of
production, storage, and supply is preferably 0.05 to 50% by weight, more preferably
0.1 to 25% by weight, much more preferably 0.5 to 10% by weight, still more preferably
1 to 10% by weight, and still further more preferably 3 to 7% by weight based on the
total amount of the cleaming composition, from the viewpoint of ensuring that the
clea.ning composition is water-soluble and ensuring the satisfactory storage stability.
[0060] The content of water in the cleaning composition at a time of storage and
supply (that is, in a concentrated state) is preferably 40 to 99.9% by weight, more
preferably 50 to 97% by weight, and much more preferably 60 to 95% by weight based
on the total amount of the cleaning composition, from the viewpoint of ensuring that
the cleaning composition is water-soluble and ensuring the satisfactory storage
stability.
[0061] (Method for producing a perpendicular magnetic recording hard disk)

A method for producing a perpendicular magnetic recording hard disk of the



OF/ Beg ern 910 2/0 2C0 :72 110 010 BC1 2/0 Ito Mm !1V 1Inal. 00101
00' 001 00' 001 00001 00101 00001 0O0' 001 00101 06001 10101 Drool 00001
00001 00001 00001 00001 00001 001101 00001 08001 01310L OFT- 1011 -
0046 00011 rce;i: 00101 Gog

i3

present invention 1s a method for producing a perpendicular magnetic recording hard
disk including a substrate for a perpendicular magnetic recording hard disk
(hereinafter, which may be referred to as a “substrate for a hard disk”) and a magnetic
layer placed on the substrate for a hard disk, and the method includes a substrate
5 formation step of forming a substrate for a hard disk, a cleaning step of cleaning the

substrate for a hard disk, and a magnetic layer formation step of forming a magnetic
layer on the substrate for a hard disk.
{0062] In the substrate formation step, for example, a metal plate such as an
aluminum plate 1s cut to a disk shape and chamfered. After the disk-shaped metal

10 plate is heat-treated, both principal surfaces thereof are ground and heat-treated again.
Next, the entire surface of the metal plate is subjected to, for example, Ni—P plating,
followed by heat treatment, whereby a base in which the metal plate is covered with a
Ni—P plating coating is formed. After that, one principal surface or both principal
surfaces of the base are subjected fo a first chemical and mechanical polishing

15  treatment using a polishing composition containing an abrasive such as alumina, and
then, subjected. to a cleaning treatment using the cleaning composition of the present
invention or water. Then, the base is subjected to a second chemical and mechanical
polishing treatment using a polishing composition containing an abrasive such as
silica, and then, subjected to a cleaning treatment using, for example, the cleaning

20  composition of the present invention. Furthermore, if required, an alkali cleaning
treatment may be performed. As described later, the cleaning composition of the
present in{réntic.)n is used in the cleaning step performed between the substrate
formation step and the magnetic layer formation step. However, the cleaning
composition may be used for a cleaning treatment performed in the substrate

25 formation step as described above.
[0068] The cleaning composition of the present invention is used in the above
cleaning step. In the cleaning step, for example, (a) a substrate for a hard disk to be
cleaned is soaked in the cleaning composition of the present invention, and/or (b) the
cleaning composition of the present invention is injected to be supplied to the substrate

30 for ahard disk.
[0064] In the above-mentioned method (a), there is no particular limit o the soaking

conditions of the substrate for a hard disk in the cleaning composition. However, the
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temperature of the eleaning composition is preferably 20°C to 100°C from the
viewpoint of safety and operability, and the soaking time is preferably 10 seconds to 30
minutes from the viewpoint of a cleaning property and a production efficiency.
Furthermore, in order to remove particles and enhance the dispersibility of the
particles, it 1s preferred that the eleaning composition is provided with an ulfrasonic
vibration. The frequency of an ultrasonic wave is preferably 20 to 2000 kHz, more
preferably 100 to 2000 kHz, and much more preferably 1000 to 2000 kHz.

[0065] 1n the above-mentioned method (b), from the viewpoint of promoting the
cleaning property of particles and the solubility of oil components, it is preferred that
the cleaning composition supplied with an ultrasonic vibration is injected so as to come
into contact with one principal surface or both principal surfaces of a substrate for a
hard disk, thereby cleaning the substrate, or that the cleaning composition is supplied
to one principal surface or both principal surfaces of a substrate for a hard disk by
injection, and one principal surface or both principal surfaces are scrubbed with a
cleaning brush. Furthermore, it is preferred that the cleaning composition supplied
with an ultrasonic vibration is supplied to one principal surface or both principal
surfaces by injection, and one principal surface or both principal surfaces supplied with
the cleaning composition are scrubbed with a cleaning brush.

{0066] As means for supplying the cleaning composition to one principal surface or
both principal surfaces of a substrate for a hard disk, known means such as a spray
nozzle can be used. Furthermore, as the cleaning brush, for example, a known brush
such as a nylon brush or a PVA sponge brush can be used without any particular limit.
The frequency of an ultrasonic wave may be similar to the value adopted preferably in
the above-mentioned method (a).

[0067] The cleaning method using the cleaning composition of the present invention
may include at least one step using a known cleaning method such as oscillation
cleamng, cleaning using the rotation of a spinner or the like, or paddle cleaning, in
addition to the above-mentioned method {a) and/or method (b).

0068} Examples of the material for a magnetic layer formed on one principal surface
of a substrate for a hard disk or magnetic layers formed respectively on both principal
surfaces of the substrate for a hard disk include cobalt alloys of cobalt and iron,
zirconium, niobium, chromium, tantalum, or platinum. There is no particular limit to



Foos 1 1 IW 11 IOffS [788T-1 001! 000 1001! H 001 | | 001! Isotl
ISIT! | 080 ot,! Di) | 0000 1-701 I' 01-717-1 1-07T (md) ! qg/P Jo

V Of-1 1Doil

I 0/6 177:;[C 098 lon 001 1006 011 10111 CO1 ! [ 001

L 1" -111:71-1 006 0013 Le" 3 es 000 006 1

10

15

20

25

30

15

a method for forming a magnetic layer, and a conventionally known formation method
such as spuftering may be adopted.

[0069] In the cleaning using the cleaning composition of the present invention,
substrates for a hard disk may be cleaned one by one. However, a plurality of
substrates to be cleaned may be cleaned at a time. Furthermore, one or a plurality of
cleaning tanks may be used for cleaning.

Kxamples
[0070] 1. Preparation of a cleaning composition

Respective components were blended and mixed so as to have compositions
shown in Tables 1 and 2, whereby concentrates of cleaning compositions in Examples 1
to 20 and Comparative Examples 1 to 23 were obtained.
[0071] 2. Evaluation items

The obtained concentrates of the cleaning compositions were diluted with
water so that the concentrafions thereofbecame 1% by weight. Using the diluted
solutions {cleaning compositions), a dissolved amount (ppm) of NiO and a corroded
amount () of NiP were obtained, and a dissolution selection ratio (dissolved amount of
NiOfcorroded thickness of NiP) of NiO and NiP was obtained. If the dissclution
selection ratio (dissolved amount of NiO/corroded thickness of NiP) of NiO and NiP is
large, the nickel oxide layer and the oxide fine particles ave removed satisfactorily {that
is, the cleaning property is satisfactory), and the corroded amount of NiPis small. It
is preferred that the (dissolved amount of NiO/corroded thickness of NiP) is 30 or more,
because the cleaning property is more satisfactory. Tables 1 and 2 show the results.
[0072] 8. Measurement of the dissolved amount of NiQ

1) Twenty grams of 1% by weight of an aqueous solution (cleaning
composition) of a concentrate of the cleaning composition is placed in a polyethylene
container with a capacity of 100 ml, and set to be a constant temperature in a
temperature-controlled bath at 25°C.

2) Next, 0.1 g of nickel oxide powder (Nickel (ID) oxide, nanopowder with a
purity of 99.8% by weight, manufactured by SIGMA-ALDRICH Corp.) is added to the
cleaning composition, and the mixture is stirred with a stirrer sufficiently for 10

minutes.
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quantified using the ICP emission analysis apparatus and the calibration curve

10  created using a diluent obtained by diluting a NiO aqueous solution (for atomic
absorption analysis) with ultra-pure water at a known concentration. -
[0073] 4. Measurement of a corroded thickness of NiP

1) Seventy grams of 1% by weight of an agueous solution (cleaning

composition) of a concentrate of the cleaning composition is placed in a polyethylene
15 container with a capacity of 2 1, and set to be a constant temperature in a
temperature-controlled bath at 25°C to obtain a test solution.

2) Next, a substrate for a hard disk plated with Ni—P is soaked in 0.1% by
weight of an HF aqueous solution at room temperature for 10 seconds, and rinsed with
water, After that, the substrate is dried by a nitrogen blow, whereby the substrate is

20  pre-cleaned.

3) The pre-cleaned substrate for a hard disk is soaked in the test solution for
10 minutes.

4} The substrate for a hard disk is taken out, and then, the emission intensity
of picke) is measured by an ICP emission analysis apparatus (“Optima 5300”

25 (Tradename) manufactured by PerkinElmer Japan Co., Litd.) regarding the test
. solution.

5) The NiP corroded thickness is obtained by substituting the Ni dissolved
amount quantified using the ICP emission analysis apparatus in the following
equation.

30  Corroded thickness [A] of NiP = [(4 + A x B)/1000000] x C/D/E/0.00000001
A: Ni dissolved amount {ppm]
B: P/Ni ratio in plating [0.12/0.88]
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o) Comoaral v St Rl 8 bl o et 1
ANi—P plated substrate (outer diameter: 95 mmé, inner diameter: 256 mmd,
10 thickness: 1.27 mm, surface roughness (Ra): 1 nm) obtained by previously polishing
roughly with a slurry containing an alumina abrasive was further polished under the
following polishing conditions, and the substrate thus obtained was used as a
substrate to be cleaned.
<Polishing conditions>
15  Polishing machine: double-sided 9B polishing machine (manufactured by SPEEDFAM
Co. Ltd.)
Polishing pad: suede type (thickness® 0.9 mm, average opening diameter: 30 pum,
manufactured by Fujibo Co., Ltd.)
Polishing solution: colloidal silica slurry (Product No.: MEMOLEAD 2P-2000,
20 manufactured by Kao Corporation)
Main pobishing: Joad of 100 g/em?, time of 300 seconds, polishing solution flow rate of
100 mL/min
Water rinsing: load of 30 glem?, time of 20 seconds, rinse water flow rate of about 2
L/min
25 [0075] 5-2. Cleaning test
A substrate to be cleaned was cleaned by a cleaning apparatus under the
following conditions.
(1) Cleaning: A substrate to be cleaned after polishing was cleaned by being
soaked in a cleaning composition obtained by diluting a concentrate of a cleaning
30 composition to 1% for 5 minutes.
(2) Rinsing: The substrate to be cleaned was set in a cleaning machine, and
transported to a roll brush portion (first stage). Then, a rotating roll brush was
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pressed against each of the principal surfaces of the substrate, and the substrate was
cleaned for 20 seconds while ultra-pure water at room temperature was injected to
each of the principal surfaces of the substrate by 1.2 Liper minute. Furthermore, the
substrate was transported to another roll brush portion (second stage). Then, the
rotating roll brush was pressed against each of the principal surfaces of the substrate
in the same way as in the roll brush portion in the first stage, and the substrate was
rinsed for 20 seconds while ultra-pure water at room temperature was injected to each
of both the principal surfaces of the substrate by 1.2 L per minute. After that, the
substrate was transported to an ultrasonic rinsing portion, and was rinsed for 20
seconds while ultra-pure water at room femperature supplied with an ultrasonic wave
of 950 kHz was injected to each of the principal surfaces of the substrate by 2.7 Liper
minute.

(3) Drying: The rinsed substrate held by a spin chuck was rotated at a high
speed (3000 rpm) to perform drip-drying for one minute.
10076} 5-3. Evaluation of a cleaning property of particles

The cleaning property of fine particles on the surface of the substrate obtained
through 5-2. (1) to (3) was evaluated by the following method.
[0077] The dried substrate was observed using a scanning electron microscope with a
magnification of 1000 times (viewing field range: about 100 pm per side), and the
number of fine particles remaining on the surface of the substrate observed in the
observation viewing field was counted. This observation was performed regarding 5
substrates at 10 points randomly on both the principal surfaces of each substrate (100
points in total (10 points x 2 X 5 = 100 points)). The cleaning property of fine particles
was evaluated in four stages based on the total number of fine particles at the
observed 100 points and the following evaluation standard.
<Evaluation standard for cleaning property of fine particles>
©: the total number of fine particles is 0.
(O the total number of fine particles is 1 to 2.
A the total number of fine particles is 3 to 5.
X: the total number of fine particles is 6 or more,

As the recording density of a hard disk increases, the requested cleaning

precision is enhanced. However, the cleaning composition whose cleaning property is
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evaluated as A may be used, and the cleaning composition whose ¢leaning property
is evaluated as O can satisfy the current required level. In the future, even in the
case where the requested cleaning precision 1s enhanced further, the cleaning
composition whose cleaning property is evaluated as © can satisfy such a request.

5 [0078] Asshownin Tables 1 and 2, in order for the above-mentioned cleaning
property tobe O or ©, the dissolved amount of NiQ may be 80 ppm or more, and in
order for the above-mentioned cleaning property to be ©), the dissolved amount of NiQ
is 200 ppm or more, preferably 250 ppm or more, more preferably 300 ppm or more,
much more preferably 350 ppm or more, and still more preferably 400 ppm or more.

10  As described above, it is understood that, if a cleaning composition containing at least
one surfactant selected from the group consisting of the surfactants represented by
Formulas (1) to (6) and having a pH at 25°C of 5 or less is used, a highly cleaned
substrate can be obtained while the corrosion of a Ni~P containing layer is suppressed.
[0079] (Table 1

15



STDDPIYL PAPOLIDS ()N SHUNoWe PRAOSHP DIN ¢
gl =71 $1 SErI0gunorepjUYARRAT0 DAY -N-TAhsWAX 0 I N~JAE_Z Ul p} j° Jaqunu uosdo oyLIEN

/WC 11 6152

opi ne oose

| TOO-

t est

r009818 0OOE188

‘FLOY
LOONS 009906 0091316 009055 009866 2 xt

net
war es |

rote
1 009866

plow S 1P~ [ 1 Aue PHAYIIAX BIPAY=] L ZE
LaA@A A 0IpAE S | 3%
-] iz (X1 SEL Yot 000’66 (i) 00500 o acoor 00°ag 00§ 00 Pl1aB opnyng: (U1} HEODPHONH ¥ wjdurixy eanedwss
(uonssodag oyt AQ PEMDE LU “HIR |ORUY) i
elanfosu PIR® Ay ng sumIq pjo¥ DARSY CUUNMAREWID |AI9RYS £ #]duitig oApuEduiog
- v . " - " , " Mo [ (uwdep) Juwpe)g AQ prirdonjnuuy
e (s} esr ol e | oooowes 00500 00600 iza 00T0L | OBl 005 006 | pion sunyng 1G] ._.a Tm:x %u:.zn s u._@a ..wsisqe_u Woag 07 sfdurexy
? . : ; . " . . , (AN {uwder) juspeg
o lert| o2 e [ T ] 0050'0 00500 Fiy] oobol | oUoed 00 oo | Plawopnyng 4 poamonzruses 30 XONIKYNAD) #PIS s fqelup 1100 £7 %dwiny saguistog)
3 ’ o . " . . " ) BRlULEE)  (UonRiadion oey Aq paurgonjhuew]
o Jzt] e gb | veer | oozve ooty | oosoo gco | ovoot | cozr 00’8k oo | plaw NG “are mm..__e.c s IS By SULIHASA e o1 oidwey
T
y X ’ . . " - (D) winauayy  (wonkiodian owy Aq patronnisul d
Q@ (e | eor ¥ Frrg | o0Lose 00¥T'0 0QB0D [14] 0000l | 00'L9 147 00§ plow aunying ~EHT 1TYUY) BujeIem PIOY S{IRON CLPUIIPWD PAINTY ] 41 3|dwexgy
* Y " " . . , [(2) WnuLag)  (uoptiedion owy Aq peimannasu|
@ oot | 99 g erec | oozived 0080°0 00800 1] 0000t | ooIg 008 00'6 | Pia® by QK2 1OMHIY) MO PO ATE0R CUJLNAER [AineT L1 9jdwesy
ocls Aq pud
© || ot [ wy | eo | oocewss octoo | onson | zo | ovool | o oLl ore | Par oumying SR et I it B A A 81 oxwexy)
. . . : " ¥ } . . . y @) §nuLog)  (UOREIOEI0D 0wy A peanjorhet)
B v} o e o'0er 0v08'86 09000 00500 0 o0oal | oros 0 00'6 | pior sunying *Hy7 IoWLrY) SUyEeG PiOR B[305F CUWNANOWP (AT §1 Sjoweny
LT AqQ peamaninie|
© e sos o8 L'ear 58046766 S100'0 00800 [111) [ T [33)] 008 | e oumyng -are ﬂmwhﬁuzﬁw.oug_”_w..._uzuﬂm wﬂm&-ﬂmﬁﬂ_e “b...._ ¥l 9[duiexy
. " . . . y o . y - ; {{(Z) wrwtagy  (woneiedicg owy Aq paimennue
& (cei| oor ] 4988 580685 50000 00B0D T0 og'00l | sEe8 §00 006 PLOW 2Lny|ng BT [OUHUY) YarNe plow oRECd SUTUSIAGSwE (A £l #lduexg
. . . . . N . . N I{Z) minuniog)  (uonmiodion oay Aq peamor huew|
w jru| oo £ 00 092666 DOSOD 0)70'0 rrEL 00001 | 0oT8 008 1 x4 HOM *E¥Z [SUYUY) SUITIVG PIOE B[R0 SHpLEALE LU (A 77 wdWex BaAnERGWY
- - . . . . " . " LILITE] uafjwiodiay suy Aq pesmotinuey 1
v |ews] e Tr tar | ooseas 00STe | 00RO oy oooor | eove 00e W ,mDHE | xﬁ_mwxsa -n__r.m. e snves Skt SO 17 sieuexg wapRirdiog
aLioo ol Ul
- - - . . N . joursiqucuoy {(2) W) (wofeiediog oay Aq pRinionaumiul
[ 2 ) or zT6 oreass 005070 at'r ool | ovee 00 “87 1914Y) BUNIEG FIOE Eljece QUIUNANISIP [AINE] 7} vydwweg
08¥0D o3y plaw apyeey
- ., 3 y . . " . . {2} minltiog) [uonwiedion owy Aq MO AUEW)
O |z s 59 [ 714} 009688 0050 00800 :144 og'gal | oo'ee oog 006 PIO¥ DjfaY SEYZ IPULEY) SUISING PIOR DI3008 CUILMARRWAR (AU 1 sy
- . - . - " N - " () mpnluay)  (LORROZI0) oy AQ PRNIDEMURL
Q |ere]| s 2% oot 00pd'Es 00500 00801 pac 00001 | ooBE 00§ 00' plow ounyng “ByZ 1KUY} SUTIIQ PION SESE CLRUREASIYR (INGY o) wdug
Y N . . . (2] 9lio)  [ueqelodiog owy Aq peimosgusul ]
-] | oot 4] 0wt | szowss 0050°0 LT o0 0000L | S'6F | ™90 0oy LT3 PLPE 3pnyIng “B17 JOYGUY) DUINE Y IOV BIIREF SLUAANALNR Nty B A|ckurxg
- y . y . . y y ({8) »Iing) (uopeiadiog
€& |wz] sor -3 vsit | orooso 00500 08800 Y] 00001 | ovey 00 o9 | Piaw spyng iy, Ad pemORNURY “GHDZ JONYLY) SUITIsgaReAXaEAYAINE] § Wowwg|
- . . . . " . . . . {(5) Wnuuog) (uspeiodiog
Q@ |t} su9 e VISt | ooopgse L] codon o 0000l | oo'be 1] O0E | P98 OIMUNS [ o g puemamnun *aYOZ (O] SR SR AQIAtEKEpITY ¥ W]
NI, wiociod ony AQ PenjoRynusur ¥ Joiyur
Q@ |[tor| mes re oZes | 009666 00500 DOSC0 8o oooor | ooee 00’5 00’6 plas aunyng HMM..:-_S. 4& " fim ....wrnﬂ...u w“ “w .e: X .m>=m _:...._.._.Kw € ey
[T o[y ¥0040,
o |[egk| ter Tt TiSC | DODEEE 00807 00500 ero 00001 | oo'ss 00's 006 PIo% oury|ng awy Ag pumBY LW NEZ _S_ic..ﬂmn_,__u.w_.s.m.ﬂ .:_M.Hsﬁc:.m
. . . . " . " . . il fwsad. Aq pRinfion) " oy
G [ | ot L3 r19e 000688 0a50°0 008070 1zo 00001 | oreg 00§ oo | poe mypg | 8 MR ( .s.u:ﬁ. zu.uo:.o. E_...:.m"m___u ,_M,“_.....v_
@ gL | 2z rat Test 005% 88 0AS00 00800 Ko o000y | oo 00 OFE Pio¥ Sunjing (sumea} oo HON FHY) Z 9ldwery sanrirdiueg,
& |ewi| osz sk Laae 001683 000070 Y] oopat | 0016 00’8 | Pio® Spnjag auy | 9|wwn] sajjwiedinos]
Ayadord diIN/ o HHE&: L5l ) Frath 5
L2 diN e | wunowe {5 ¥ () M} (x4}
TupReLD H oM [3enanpperiatsip sty so3w nnq/proy He 0L | vy | ertippy |iunsepng] assa/poy
peparnn| oM atwg/pioy wmaspng

MEAuRILes Jo Jonpaid pa3nKp K|

(ue[rsaAU00 JUNYDD POS)

vonsodisos JUMED(S Joj 1RAUADLAY

sue
rue
| suns

d at

2601106

net
I

eta




Aul d/ base | ;urfactent onoooso-o 00500 | 00600 00600 I 00600 man |
man not | own - 00900 I 60110 oosnT 0160'0 - | 00600 I 00600
0050000600 00900 00600 00500 r 00600 0090000600 0090000600 i Hans'
110 500 1:0 en 1 41-0 eicirriosuf 0l1l4re., ul lemassus | en so |
"Nei " |

21

[Table 2]
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[0080] As described above, according to the present invention, a cleaning composition
for a substrate for a perpendicular magnetic recording hard disk having a high
cleaning ability while suppressing the corrosion of a Ni-P containing layer, and a

5  method for producing a perpendicular magnetic recording hard disk using the cleaning

composition can be provided.

Industrial Applicability
[0081] A substrate for a perpendicular magnetic recording hard disk is cleaned using

10 the cleaning composition of the present invention, whereby a nickel oxide layer and
oxide fine particles can be removed while the corrosion of a Ni~P containing layer is
suppressed. Thus, the present invention can contribute to the enhancement of a
production yield.
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amphoteric surfactant represented by the following Formula (4), an amphoteric

surfactant represented by the following Formula (5), and an amphoteric surfactant
10  represented by the following Formula (6), and having a pH at 25°C of 5 or less.
[Chemical Formula 1]
o
RLI\!F—CH:; X~ 1)
CHj3
15 In Formuia (1), R! is an alkyl group having a carbon number of 10 to 16, and X
1s a halogen atom.
[Chemical Formula 2]
CH,
Rz—rllJtCHzcoo- @
20 CHs
In Formula (2), R2 is an alkyl group having a carbon number of 10 to 16.
[Chemical Formula 3]
o
R0
25 CHa
In Formula (3), R? is an alkyl group having a carbon number of 10 to 18.
[Chemical Formula 4]

R*—C_
N*<CH2 @)
30 | CH,CH,0OH

CH,COO"
In Formula (4), R¢is an alkyl group having a carbon mumber of 10 to 16.
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asnerschuoOll 23 [0080] As descri bed above, according to the present
i nvention, a cleani co siti.opy for a substrate for a perpendicul ar
magnet i o recor di ng WA SemRIOPho a high ol eaning abil ity whil e
suppressing the corrosion of a N-P co%l? ining layer, and a 5 nethod
for producing a perpeasadic! i_CneeQr el har ¢_.di sk using the
cl eani ng conposi ti onﬁgatlﬁ" lt’qkle—(’%i:)l-ri"()vi ed %%@%@Qﬁ App&)cabi lity [0081]
A substrate for a perpefdiHul ar magnet Ceizrecording hard disk is

cl eaned using 10 the cl eaning conposition of the present invention,

whereby a gi ckel 0XiOE @), ROt LXIIRA ghblfhRMd 4 Ghbch mafbdof G

while the corrosion of a Ni-P containing ayer |s suppressed. Thus,
the present inventilOhemial Eontwla6lute to the enhancenent of a
production yield. 15 20_ 24 CLAIM [1] An aqueous cl eaning conposition
for a substrate for a p Hpendi cul ar magnetic recording hard disk

i ncluding a N -P conkalp I I rising at | east one 5
surfactant sel ected Fr om t I'eiz_glgu%H%onfgi stinggpf a cationic
surfactant represented BOW;t he Gl | ow ng For rruFa (1), an anphoteric
surfactant_represe by the followng Fornmula (2), an anphoteric
surf act an{loreprese%&g’wq@emﬁl@mmmq@ﬁo 51 Q0 16.
surfactant represented by the follow ng Fornula (4), an anphoteric

surfactant represented by the follow ng Fornula (5), and an
anphot eri ¢ sufZ act &ftie difenaplcanigtcetipbytisrier i ehbsoratafr kpeipshdicdlay ,
and haying a pH at 25C of 5 or_less. [Chem cal Formula 1] CH3 .
R1- W CH3 X( 1) Megpeticapepring handeisk gecomdingsto ghiing| I spmpysingnafiipring containing
car bon nunbezﬁ%&?ég?h 16, and X is a halogen atom [Chem cal Fornula
21 CH3 R2-W -(2)

15

[l The aqueous cleaning composition for a substrate for a perpendicular
magnetic recording hard disk according to claim 1 or 2, comprising water and an
inorganic acid,
wherein assuming that a total of contents of components excluding the water
20  is 100% by weight, a total of a content of the surfactant and a content of the inorganic
acid is 90 to 100% by weight.

[4] The agqueous cleaning composition for a substrate for a perpendicular
magnetic recording hard disk according to any one of claims 1 to 3, wherein a content
25  of the surfactant is 0.0005 to 0.5% by weight.

(5] A method for producing a perpendicular magnetic recording hard disk
including a substrate for a perpendicular magnetic recording hard disk having Ni-P
containing layers as both outermost layers and a magnetic layer placed on one
30 principal surface of the substrate for a hard disk or magnetic layers placed respectively
on both principal surfaces of the substrate for a hard disk, the method comprising:
a substrate formation step of forming the substrate for a hard disk;



CH3 In Formula (2), R2 is an al kyl group haying a carbon nunber of
10th 16. [Chemi cal Fornula 31 CH3 R3-10-0-(3) CH3 In Formula (3), R2
is an al kyl group haying a carbon nunber of 10 to 16. [ Chem cal
Formula 4] N-CH2 I Nc-CH2(4) 30CH2CH2OH CH2CO00- In Formula (4), R4is
an al kyl group having a carbon nunber of 10 to 16. 25 [ Chemi cal
Formul a 5] CH3 R5- C- N1- CH2CH2CH2- NC- CH2C00261 11 OHCH3 51 n Formul a
(5), R5 is an al kyl group having a carbon nunber of 10 to 16.

[ Chemi cal Fornul a 6} : aéﬁf T%ﬁ In
Formula (6), R6 is an aIk@I roup 5ﬁﬁ%§g%?é&%£ %%%ge 0 810th 16.
[2] The aqueous cl earstepgnfﬁmmm@aﬁlemoﬁ@ﬁfthemﬂg&éﬂi@hﬁeﬁsor a

per pendi cul ar nagnethé ﬁfrdln hard di sk _according to claim1,

conprising no fluor® %uhﬁfﬁgteé@rﬁ)bﬂﬁ(ﬂlskllé efxy m@qBQMScleamng

cl eani ng conp for ,a endj.cul ar,. t.
recordi ng har %FSTQE%%%%?SH &p%%g?}eﬁqefdg fi%’ﬁjﬂ %grdlsgﬁ?&m
an i norgankc a@hﬁyoneofdanns1wh@ﬁgmgdﬁ§§£%? .that a totaI of contents
of conponents excluding the water 20 is 0% by weight, a total of a
content of the surfactant and a content of the inorganic acid is 90

to 100% by WEi[ Then[1 OTH)? p?cﬂfl% % C[S:el Al glgar?gﬁgtz&}&c l@m Ohal'g isk

substrate for perpen magneri cor cor |ng
to any one of ghaidifg td omm35 Mb%lﬁlizﬂth@ sﬁmtaworra@naf stéﬁ]%nsuhﬁa@mamface
is 0.0005 to 0.5% by wei [5] A method for producing a

per pendi cul ar crrﬁ:@ﬂepmmlwg@@rfaﬁeﬂ gvf h&peE Qﬁtbksuhﬁtfﬁtadpm@hadﬁﬂbﬁr@ sutdedtest to
a perpend ul ar netic.re har sk hayi contalnlng

| ayers as ﬁot@%{l{%g%etatm “&ggﬁaﬁ%‘ﬂ‘énff%\%/@frd ]blma%ed on one 30
principal surface gfe él@&lﬁ%ﬁ@étﬁﬁhﬁisfp@ffoﬁnélﬁis%gjﬂh§|é a@ousBRAghEC | ayers
pl aced respectively on principal surfaces of the substrate for a
hard di sk, thecomommn(fmsutatra@ foraa pupsidiaitler thagnetic reserding pargfdisk
form ng the substrate for ﬁ fE " 26 a cl eaning step of

cl eani ng the SATHYOMER af“?ironﬁo 5]136“% %% and a step of formng at

| east . one of the magnetic |ayers, wherein the substrate for
a hard disk is cleaned using the aqueous cl eaning conposition for a
substrat ejfor a perpendi cul ar magnetic recordi ng hard di sk accordi ng
6 to any one of clains 1 to 4 in the cleaning step. [6] The nmethod for
produci ng a perpendi cul ar magnetic recordi ng hard di sk accordi ng
to claimb5, wherein in the substrate formation step, one princi pal
surface or both principal surfaces of a base of the substrate for a
hard di sk are subjected to 10a polishing treatnent and a cl eaning
treatnment in this order, and the cleaning treatment is perforned
using the aqueous cl eani ng conposition for a substrate for a
perpendic#h magneti c recording hard di sk according to any one of
clainms 1 4. 15 20 _




