1 DESCRI PTI ON AQUEQUS CLEANI NG COVPCSI TI ON FOR SUBSTRATE FOR PERPENDI CULAR
MAGNETI C RECORDI NG HARD DI SK 5 Technical Field [00011 The present invention
rel ates to an aqueous cleaning conposition for a substrate for a

per pendi cul ar magnetic recording hard di sk, and a method for producing a
per pendi cul ar magnetic recording hard diskdfsing the conposition. 10
Background Art [00021 In recent nenory hard di sk drives, there is a demand
for decreasing a flying height of a magnetic head so as to enhance a
recordi ng density, thereby reduci ng a DESCRIPEKINII ng area, for the purpose
of achieving a high capacity and a small dianmeter. In 15 connection with
this, even in a process of producing a hard disk, the surface quality

o nereasi ng. That QUROS CE e G TR R ON R SRS R AR £ ght o

the head, the surfac WD%@WC%E@W AR OIRR! | shed
surface obtai ned by go Ishing need to be reduced, ang@%t I'S necessary to

reduce robl -of f (edge rounding of the 20 end side of a substrate) and the
nunmber of protrusions. It also is necessary to reduce the nunber of
scrat ches on Tegbnigal Figkded surface in accordance with the reduction in a unit

recordi ng ar ng. further, the size and depth of .the scratches peed to be
decr cased. [ GAPRT The Rretidit dntRrioparBiey 'n oB 4ReantFieng CARPFYHAYF fom a
hori zont al ”%%@Eﬁh&a fo?%gé 98&%&%&%@%&4?&&%1%‘:&8@1@&&5‘& had fden- P! ane
nmagnetic recording sys 0 a perpendicular-nagnetic recording system

al ong w th t hgodedhes pefihddtldrBAGRER refbrdingdaRd didkyusit@Hcbmasitiphocess of
produci ng a horizontal magnetic recording hard disk includes a substrate
formati onOstep and a nedia step. In the substrate formation step, a base is
30 subjected %o a pok{;hing treatment and a cleaning treatnent in this order

a plurality o2& : ereby a substrate for a hard disk is produced. In the
nmedi a st ep,

5[68&] In recent memory hard disk drives, there is a demand for decreasing a flying
height of a magnetic head so as to enhance a recording density, thereby reducing a unit
recording area, for the purpose of achieving a high capacity and a small diameter. In
15  connection with this, even in a process of producing a hard disk, the surface quahty

required of a polished surface obtained by polishing an object to be polished is
increasing. That is, in accordance with the reduction in flying height of the head, the
surface roughness and the micro waviness of the polished surface obtained 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 number of protrusions. It also is necessary to reduce
the number of scratches on the polished surface in accordance with the reduction in a
umt recording area, and further, the sizé and depth of the scratches need to be
decreased.
[0003] The recording system in a hard disk is shifting from a horizontal magnetic

25  recording system (which also is called an in-plane magnetic recording system) to a
perpendicular magnetic recording system along with the request for an increase in a
capacity.
[0004] The process of producing a horizontal magnetic recording hard disk includes a
substrate formation step and a media step. In the substrate formation 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



unevenness is provided to both principal surfaces of a substrate for a hard
disk by 2 polishing (texture step), the substrate is cleaned (cl eaning
step), and magnetic layers are formed respectively on both principal
surfaces of the substrate (nmagnetic |ayer formation step). In the texture
step, particles adhering to the substrate fhjor a hard disk in the substrate
formation step are renoved by polishing. In the case where the 5 substrate
for a hard disk_ is,, for exa an aluninun1s?bst(ate gﬁving Ni -P

| e,
cont ai ni ng | Bglishingéexdurestap)s the supstrete s sleaned fdeaningieph and ynagmetip bavevs at ed
as a "substrate hayin L - P containing lLayers") . when | eani n onposi tion
with high atredorped EBS%E‘EHCGE{ SroPp Sl éﬁ’?ﬁ;‘??& of Q§Pesr“br‘3§agﬁ @%ﬁﬂi\‘?gﬁfiyggr r oded)
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Docunent 1) . disRai elid subseranefdimitiod BtepGid ré&30&lby polishEg). 0$hiklee @fse Wheedtheoon

Problemto be Sol ved by the I nvention 15 [00051 On the other hand, in the
process df pruuiteate fpra hpad sskdisdor examplgran pluminsgosuistigthbadng NkP ¢ he
cleaning step is. perfornmed after e substrate formtion st W, t hout

per forming. + HEtEEREAgeBTs gt BPed Barnafer v by b B P RRed Brdhat § on
step adhere & sm{;% 3 [‘lﬂlf%?% - P. € i i:mn:-]% A g
subjected to SQIPF%{e}g%eex ur%@%ﬁ%. _ eseé\tgggﬁsﬁg%gﬁc%anno @rn?%d%g@%lﬁ%%}gani ng
with water oscidity #0usetkibel Nie Pont:aing ]%gzé’rfi@&isﬁﬂbed feerrbdsdeacdssivelge Porah@ss of
produci ng a horizontal magnetic recording hard disk, and hence, it used to
be diffi cul t raasomlindheclaamingistep, onlyeeateriosan flkabne p0OSic stkiactaind has bedrt h t he
foregoing in mnd, it is an %bj ecéjof t he E)resent invention to provide an
aqueous tf eaHPiySed ntDecgpentdd-e for a perpendi cul ar 25 magnetic
recordi ng ha I I :ﬁaﬁ) } cleaning ability while suppressing the
corrosi on of Pgtegﬁlt%cg}gfébg?m ng ‘ﬁa@t@?@%d a nethod for producing a

per pendi cul ar magnetic recording hard di sk using the conposition. Means for
Sol ving Probl em 30 [00071 An aqueous cl eaning conposition of the present

i nventi on foDislsubsefilaventioor a per pendi cul ar magnetic recordi ng hard di sk

including a N -P containingla er .
Problem to be Solved by the Invention

15 [0005] On the other hand, in the process of producing a perpendicular magnetic
recording hard disk, the cleaning step is performed after the substrate formation step
without performing the texture step. Particles generated in the substrate formation
step adhere to the substrate having Ni—P containing layers without being subjected to
the texture step. These particles cannot be removed by cleaning with water or an

20  alkaline nonionic surfactant, performed in the process of producing a horizontal
magnetic recording hard disk, and hence, it used to be difficult to obtain a highly
cleaned surface.

[0006] Therefore, with the foregoing in mind, it is an object of the present invention
to provide an aqueous cleaning composition for a substrate for a perpendicular

25  magnetic recording hard disk, which has a high cleaning ability while suppressing the
corrosion of a Ni—P containing layer, and a method for producing a perpendicular
magnetic recording hard disk using the composition.

Means for Solving Problem

30 [0007! An aqueous cleaning composition of the present invention for a substrate for a
perpendicular magnetic recording hard disk including a Ni—P containing layer

contains at least one surfactant selected from the group consisting of® a cationic



!

contains at |east one surfactant selected fromthe group consisting of a
cationic 3 surfactant represented by the following Formula (1), an
anphoteric surfactant represented by the following Formula (2), an
anphoteric surfactant represented by the followng Fornula (3), an
anphoteric surfactant represented by the fglowng Formula (4), an
anphoteric surfactant represented by the followng Formula (5), and an 5

anphoteri;: sg@fgcégn;el) é%sdei{ rﬁ% hg P%IBIP%V\@F% For | a é\ﬁ and h;;ls a pH
at 25C of 5 1 10 CH3
6, and x i Sitedried by e £oRRel bl c%b@*%#ﬁﬁgf%%%a?%ﬁé?%n@ by the ©

R2- N+- CH2000 f]Bwind Féiidula[(8)) 44 o&iﬁd@ﬂrﬁacfﬁhreﬁ%séﬁbedhy@h&ﬁﬂo@'@@oﬂiﬁﬂhn9 a
carbon nunmber of 10 to 16. 20 [0012] [Chem cal Fornula 3] NH-

(3) CH3 25 [@Oammhommurfécf(aa} repResansechby theldpllowpmgforala (ﬁg ald;:ar bon

erp e pap - amphicteric supfactaint representad by the Tollowing Formla (), and has a pil ot 25°C°

of 5 or less.

[0008] [Chemicat Formula 1]

o
R1—I\|l+—CH3 X" )
10 CHj

[0009] In Formula (1), R!is an alkyl group having a carbon number of 10 to 16, and X
is a halogen atom.

[0010] [Chemical Formula 2}

|

2__ Nt -

R |T| CH,COC 2)
CHs;

[0011] In Formula (2), R2is an alkyl group having a carbon number of 10 to 16.
20 [0012] [Chemical Formula 3]

oH
R3_$+_O— (3)
CH;
25

[0013] In Formula (3), R?is an alkyl group having a carbon number of 10 to 16.
[0014] [Chemical Formula 4]

R*—C_ "
N+—"CH2 4
30 \CHZCHZOH

CH,COO"



CH2000 4 [0015] In Formula (4), RQis an alkyl group having a carbon nunber
of 10 to 16. [0016] [Chemi cal Fornula 5] CH3 5 R5-C N CHZCHZCH2- N+- CHZCOO
(5 Il 11 OHCH3 [0017] In Formula (5), R5 is an alkyl group having a
carbon nunmber of 10 to 16. [0018] [Chem cal Forrmula 61 10 CH3

R6- N+- CH2- CH- CH2S(3" (6) CH3 OH [0019] Ing4Formula (6), R6 is an alkyl group
havi ng a carbon nunber of 10 to 16. 15 [0020] A nethod for producing a

per pendi cul ar magnetic recording hard disk of the present invention is a
met hod f or p{%@ii hy Farmpuladdh & exam alkyh groapi having eatbag nhagher ofi@te 16icl udi ng

a substrate petpendi.cul ar netic recording hard disk having N -P
cont ai ni ng |L@i}ﬁ§ a @W@Mﬁ | ayers and a magnetic | ayer placed on one
princi pal surface of the substrate for a hard di sk or magnetic |ayers pl aced

respectively 20 on both principal surLgﬁss of the substrate for a hard di sk.
The met hod includes: a substrate for ||bn step of form ng the substrate for

a hard di sk a cleanigg Lﬁaailo%cﬁ%(gﬁgjn_ggatg]_i@?c@g;te;gf %ai]or a hard disk" and a

step of forming at |easff one erein the substrate
for a hard disk is cleade#l using the adiidpus cleaning conposition for a
substrate for a perpendi cul ar magnetic recording hard di sk 25 of the present
invention in the cleaning step. Description of Preferred Enbodi nents [0021]
The inventors of the present invention found the follow ng= a nickel oxide

layer is foflgad] o Fosutibt GRRS i & aByh gFoipdisskngesbbh @usibicra€ €0 65 1 Ni - P
containing layer is 30 oxidized in the air, particles generated in a

substrate fol0f8] ofChemisabFemua®l ngs (oxide fine particles) fromthe
pol i shed_ni ckel oxide |ayer or an oxide of cuttings (oxide fine particles)
fromthe golished Ni - P €Hgtai ning | ayer, and the oxide fine particles adhere

|
RS—ITI+—CH2~C|)H—CHZSO3‘

6
CH; OH ©

[0019] In Formula (6), Ré is an alkyl group having a carbon number of 10 to 16.

15 [0020] A method for producing a perpendicular magnetic recording hard disk of the
present invention is 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
principal surface of the substrate for a hard disk or magnetic layers placed respectively

20  on both principal surfaces of the substrate for a hard disk. The method includes: a
substrate formation step of forming the substrate for a hard disk; a cleaning step of
cleaning the substrate for a hard disk; and a step of forming at least one of the
magnetic layers, wherein the substrate for a hard disk is cleaned using the aqueous
cleaning composition for a substrate for a perpendicular magnetic recording hard disk

25  of the present invention in the cleaning step.

Description of Preferred Embodiments

[0021] The inventors of the present invention found the following: a nickel oxide layer
is formed on a substrate for a hard disk when the surface of a Ni—P containing layer 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



5 to the nickel oxide layer. Then, the inventors of the present invention
considered renoving the oxide fine particles by dissolving the nickel oxide
| ayer purposely using a cleaning conposition with high acidity, which has
been avoi ded conventionally for the reason that the N -P containing |ayer is
di ssol ved (corroded) excessively, thereby 5 relaxing the adhesion state of
the oxide fine particles. [0022] An exanple of the cleaning conposition with
high acidity contains, for exanple, (a) a nonionic surfactant having_ a

cl oudy poi nt t@thezgckal exide dayerh) Thers dke wvpators oftha pregent mwenhgn sensedered bond
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the cl eani ng Laf; O)%/bﬁzﬂp?gitigh xﬁﬁp}ﬂ'ﬁ&a&(ﬁ‘fy RHRANHR bedS alAldd citivehbRAlYiold the? 4

and nore preferab 0023] Another exanple of the cleaning

conposi ti on wedson thaththa Nig Pteyniasning Gayee xadiptcdved (@ombddd) gxeasivtly,dheted9C, pH =
5) of commercially available acetic acid and comrercially avail able ammoni a
wat er (JPS11¢alommigthgadhesign stak ¢fohearidafinepartidled and error, the inventors
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corrosi on of sarfhktabt Bevihgianies@r bayéin Maldcalebaint beliirabhbleof géiBthg gliphatickel
oxi de 20 layer and oxide fine particles to a degree equal _to or higher than

that in the eaddydiydrgysisderimamphetesiasurfactent, mpdt(dwaten 41P 3MMT9TE8YAI.N t he
texture ep Ln e, process of r oduci . hpri zont al etig recording

har d di si0 [531951% B SleAR e fomuos o i 20 Cisr 125 CRARPISe Bt Pre BB et e ous
cl eaning co | 1] strate for a perpendicul ar nagnetic recording
hard di sk 25 Z?%?g%?%ﬁﬂﬁf%z¢§h may be abbreviated as a "cl eaning

conposi ti on" JoEy3] t Aewikic@eRApld RO tleQRinkTomPREICS Mitthidh dclityfis) thomtamsple,
Formula (1). 100261 [ohentaar Formila recggPumay e Sl io)
a mixing solution (80°C, pH = 5) of commercially available acetic acid and
commercially available ammonia water (JP 11(1999)-28431 A).

15 [0024] After trial and error, the inventors of the present invention found the

following: a cleaning composition containing at least one selected from the group
consisting of a particular cationic surfactant and a particular amphoteric surfactant,
which are not described in JP 2005-97432 A and JP 11(1999)—28431 A, can suppress
the corrosion of a Ni-P containing layer while being capable of removing a nickel oxide
20 layer and oxide fine particles to a degree equal to or higher than that in the case of
performing the same treatment as that conducted in the texture step in the process of
producing a horizontal magnetic recording hard disk.
[0025] The particular cationic surfactant contained in the aqueous cleaning
composition for a substrate for a perpendicular magnetic recording hard disk
25  (hereinafter, which may be abbreviated as a “cleaning composition”) of the present
invention is represented by the following Formula (1).

[0026] [Chemical Formula 7]
CH,4

I
R1—rTl+—CH3 X" 1)

CH
30 3

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



30 CH3 [0027] In Formula (1), Rl is an al kyl group having a carbon nunber of
10 to 16. However, fromthe viewoint of enhancing the solubility of nickel
oxide and effectively ................. 6 suppressing the corrosion of a

Ni -Pi containing |ayer, the carbon nunber is preferably 10 to 14, and nore
preferably 10 to 12. Xis a hal ogen atom argl exanpl es thereof include C

Br, and |I. [0028] Specific exanples of the cationic surfactant represented by
Formula (1) 5 include decyltrinethyl amonium chloride_ (C10), .

undecyl t r i metSHpPresairgthe srresonef afi-Ricantaining layer thesubpn navherilsprederbly de

(C12), tride trinethyl a n hl.gri 1 tetradecy] trinenhyl

anmoni um chl gprb! tael 4( ?ﬂ(?l%‘,ore i %rgh%?ﬂc tprlgﬁe%ﬁf’/%%gﬁ%ﬁi%t (:f)%{}fagnep lf ?Ofand
hexadecyl t ri nRélpY: CRBPMYM chloride (C16). These cationic surfactants maybe
used al one or in combination of at 10 |least two kinds. Among them

decyl t ri met hylD028ImSpiecific ekdmpled ef (HEkA}ipniclsarfyiant representedbyrboimmiadh) or i de
(C12), and tetradecyltrimethyl ammnium chloride (Cl4). are preferred from
the vi ewp8i ntingpde deeifaiprihy nipn chloyidg{CiP)e kadecyBximpthylammoniura) v

T
lauryl trimet Ry, 3a7me EMBH&Fg@%3?9t?t&@é%ﬂtr%&hwmmr&%der(@w he same

vi ewpoi nt. [0029] An exanp he particul ar anphoteric surfactant is

represent ed Ipentddecyltexatipl @mdroniond ¢hlgde (130,301 Hezhdetyitaimdthyhathmofjum 20
CH3 R2-N+- CHZCOO (2 1 CH3 [0031] In Formula (2), R2 is _an al kyl group
havi ng a car sbipriler5ap). ofTheee easions: surfastanie mayrheowsed indongicaip spmbingtionehainci ng

of N - B cdsip iy Binni o s P B R apclof corrost e
lauryltrimethyl ammonium chloride (C12), and tetradecyltrimethyl ammonium
chloride (C14) 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, and decyltrimethyl ammonium chloride (C10) and
15 lauryltrimethyl ammonium chloride (C12) are more preferred from the same
viewpoint.
[0029] An example of the particular amphoteric surfactant is represented by, for
example, Formula (2).

[0030] [Chemical Formula 8]
CH,

|
R2—I‘]~l+—CH?_COO* (2)
CHy

20

[0031] In Formula (2), R2is an alkyl group having a carbon number of 10 to 16.
However, from the viewpoint of enhancing the solubility of nickel oxide and effectively
25  suppressing the corrosion of a Ni—Pi containing layer, the carbon number is preferably
10 to 14, and more preferably 10 to 12.
[0032] The amphotetic surfactant represented by Formula (2) is alkyl dimethylamino
acetic acid betaine, and specific examples thereof include decyl dimethylamino acetic
acid betaine, undecyl dimethylamino acetic acid betaine, lauryl dimethylamino 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



10 to 14, and nore preferably 10 to 12. [0032] The anphotetic surfactant
represented by Fornula (2) is alkyl dinmethylam no acetic acid betaine, and
speci fic exanpl es thereof include decyl dinmethylamno acetic acid betaine,
undecyl dinmethylam no acetic acid betaine, lauryl dinethylamno acetic 30
acid betaine, tridecyl dinethylam no acetic7acid betaine, tetradecyl

di net hyl am no acetic acid betaine, pentadecyl dinethylam no acetic acid

bet ai ne, and hexadec di met hyl gm no aceti.c aci d, bet ai ne. These
al kyl di et hyuaﬂfYﬁfaua%f&lPeeawo%Hﬁm Oﬁtl??é?%%g@é- aﬁaweggﬁe nde@hbi nat i on
Of (L east 1okl fdin IR a0 8 by HEHIL AL AR ol DeLal e

| auryl di net hyl am*no acetic aci tal ne, am n6 acetic

aci d bet ai ne Rtadpddihsbgldni@eabte: Adidbeaintarepreforved fitind thd ¥iewpointbf | i ty of
ni ckel oxide, effectively suppressing the corrosion of a Ni-P 5 containing

| ayer, and betnignciagdhe yolubiity afbickel ouide effeatively snppressing the ¢oyrestann ad¥et ¢
f fl)?n the oo onABRE) ¥$&fﬁ"§%§éﬁ%@§§w§cl bl ifusenlTy nDesul dmetiimbay re{lﬁ%@éﬁ?c
Formia o]  QaTBREERMElaRiyl ey RRRREetiCRINL Al il 1R e (TS

group havi ng @énsavib@gomynber of 10 to 16. 15 However, fromthe vi ewpoi nt of
enhancing the solubility of nickel oxide and effectively suppressing the
corrosi on of [OA3INi Amithenenamiple nftHeqpeticulnhemphptenie snufabtant isreppesefiteddiyl fpr 10
to 14, and nore preferably 10 to 12. [0036] The anmphoteric surfactant

r epr esent ed tﬁfﬂﬂ&ﬂﬁJf G%s al kyl di nethyl am ne oxide, and specific
exanpl es er i j get hyl am ne oxi de, undecyl 20 di net hyl am ne
oxi de, Ié%fylE@?%%gﬁ%%gﬁgﬁg%ﬁéFggﬂetridecyl di met hyl am ne oxi de, tetradecyl
di met hyl am ne oxi de, HBadecyI di et hyl am ne oxi de, and hexadecyl

di met hyl am ne oxi dgz3 al kyl . di met hyl am ne oxi des may be used alone or in
conbi nation of at least two ki nd¥. Anong them decyl dinmethyl am ne oxi de,

| auryl CH,

[0035] In Formula (3), R3is an alkyl group having a carbon number of 10 to 16.

15  However, from the viewpoint of enhancing the solubility of nickel oxide and effectively
suppressing the corrosion of the Ni—Pi containing layer, the carbon number is
preferably 10 to 14, and more preferably 10 to 12.

[0036] The amphoteric surfactant represented by Formula (3) is alkyl dimethylamine
oxide, and specific examples thereof include decyl dimethylamine oxide, undecyl

20  dimethylamine oxide, lauryl dimethylamine oxide, tridecyl dimethylamine oxide,
tetradecyl dimethylamine oxide, pentadecyl dimethylamine oxide, and hexadecyl
dimethylamine oxide. These alkyl dimethylamine oxides may be used alone or in
combination of at least two kinds. Among them, decyl dimethylamine oxide, lauryl
dimethylamine oxide, and tetradecyl dimethylamine oxide are preferred from the

256  viewpoint of enhancing the solubility of nickel oxide, effectively suppressing the
corrosion of a Ni—P containing layer, and being readily available industrially. Decyl
dimethylamine oxide and lauryl dimethylamine oxide are more preferred from the
same viewpoint.

[0037] Another example of the particular amphoteric surfactant is represented by

30 Formula (4).

[0038] [Chemical Formula 10]



di et hyl am ne oxide, and tetradecyl di.nethylam ne oxide are preferred from
the 25 viewpoi nt of enhancing the solubility of nickel oxide, effectively
suppressing the corrosion of a Ni-P contai8ing |ayer, and being readily
avail abl e industrially. Decyl dinmethylam ne oxide and |auryl dinmethylam ne
oxide are nore preferred fromthe sanme viewpoint. [0037] Another exanple of
the particul ar anphoteric surfactant is represented by 30 Fornula (4).

[ 0038] [Chemical Foryul aNtoClds R4-C ,N-CH2 Nt-CH2 (4) ~CH2CH2OH CH2000 5
[0039] In Formula Y7CR4 isl an alkyl group having a carbon nunber of 10 to
16. However, fromthe vﬁ€$g?ﬂmt of enhan@ﬁng the solubility of nickel oxide
and effectively suppressi n@CH SOHrosion of a Ni=Pi containing |ayer, the
carbon nunber is prefera féé?i _to 14, and nore preferably 10 to 12. 10

[ 0040] The_anphoteric su t represented by Forrmula (4) is alkyl
carboxynet@yl hydr oxyet hyl i m dazol i ni unbet ai ne, and specific exanpl es

t hereof inclu - - 5 I;P{% L BaAaee bk Yo I ne,
2- undecyl - N- cg@@gzy%?ﬁw%q%?ﬁ%g _’?%ugg%o_ [ %%Sgﬂllne, Po Alé?

2-1 auryl - N- caFferee floy th-hsepsiny stemhhhfing dEObd1ubilief o Higkel dRide and effectively
2-tridecyl - N-carboxynet hyl - N-hydr oxyet hyl i mi dazol i unbet ai ne, _

2-t et radecyl - Kapprebing thet doytosidntof dix¥e canthinmgikayer, thendseba nember is preferably
2pent adecyl - N- car boxymnet hyl - N- hydr oxyet hyl i mi dazol i unbet ai ne, and

2- hexadecyl - N1 %%%@@ﬁmm&ieﬁ Y&Q)F‘étlﬁyl i mi dazol i unbet ai ne. These al kyl

cor SO ) T LT T, M

3 FSE?IL/I N-N-C 2;?1 Wét 13;]Ix‘-ml\%—r'l,)r?ydr oxyet h)%i Elmnc}:I azolc:%%%??;i&ﬁgeogiﬁglude
2-decyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-undecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-lauryl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,

15 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 hydroxyethylimidazolintumbetaines may be used alone or in

20  combination of at least two kinds. Among them,
2-decyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-lauryl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine, and
2-tetradecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine are preferred from
the viewpoint of enhancing the solubility of nickel oxide, effectively suppressing the

25  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

30 example, Formula (5).

[0042] [Chemical Formula 11]
CH;

|
R5—ﬁ—lTl—CH2CH20H2——rTl*—CHZCOO' (5)
O H CH,



2-tetradecyl - N-car boxynet hyl - N- hydr oxyet hyl i m dazol i unbet ai ne are preferred
from the viewoint of enhancing the solubility of nickel oxide, effectively
suppressing the 25 corrosion of the Ni-P containing |ayer, and being readily
avai l abl e industrially.
2-decy|-N—carboxynethyl-N—hydroxyethylinidg;oliunbetaine, and

2- 1 auryl - N-car boxynet hyl - N- hydr oxyet hyl i m dazol i unbet ai ne are nore preferred
fromthe same viewpoint. [0041] Another exanple of the particul ar anphoteric
surfactant is represented by, for 30 exanple, Formula (5). [0042] [ Chem cal
Formula 11] CH3 R5-C N CH2CH2CH2- N+-CH2000 (5) O HCH3 9 [0043] In Formula
(5, R5 is an al kyl group having a carbon nunber of 10 to 16. However, from
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i ndustriably anﬁdtﬁapylbpwh@ﬁraieeﬂaﬁeaaﬁﬁd@rambm@anyﬁ@mwahﬁdmobﬂbé@hm are

nore preferred fromthe sane vi ewp0| nt. [0045] Another exanple of the

particul ar ampntﬁdecylatesamd amtidapropybetaineqmdmitate. biThesoalkybamidspeopyihntaines
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(6). [ 1:!13 be Ssrgdc one (?rruqu oor%b%n;gmon 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,
16  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] Another example of the particular amphoteric surfactant is represented by, for
example, Formula (6).
20 [0046] [Chemical Formula 12}

Gt
R8—N*-CH,-CH-CH,S0O5
1 | ®)

CH;  OH

25 [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

30 alkylhydroxysulfobetaine, and specific examples thereof include
decylhydroxysulfobetaine, undecylhydroxysulfobetaine, laurylhydroxysulfobetaine,
tridecylhydroxysulfobetaine, tetradecylhydroxysulfobetaine,



CH3 R6-N+-CH2-CH CH2SOC3 (6) CH3 OH 25 [0047] In Formula (6), R6 is an al kyl
group having a carbon nunber of 10 to 16. Fromthe vi ewpoi nt of enhancing
the solubility of nickel oxide and effectively suppressing the corrosion of
a Ni-Pi containing |layer, the carbon nunber is preferably 10 to 14, and nore
preferably 10 to 12. [0048] The anphotericysurfactant represented by Formul a
(6) is 30 al kyl hydroxysul f obet ai ne, and speC|f|c exanpl es thereof include
decyl hydr oxysul f obet ai ne, undecyl hydr oxysul f obet ai ne, | auryl hydr oxysul f obet ai ne
, tridecyl hyﬂeﬁx@wﬁy&b@tyabﬁd;dt@emi&bhéﬂaﬂdmﬁhyhukjmﬂbbm These

pent adecyl hy ysul f ai ne, and_hexadecyl hydr oxysul f obet ai ne.
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Ni - P containing I|ayer, and being readily available industrially.
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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
15  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
invention, there is water, which herein includes ultra-pure water, pure water, ion
20  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 pfeferréd, aﬁd ultra-pure water 1s 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
25  treatment, distilling the water, and irradiating the distilled water with light from a
predetermined ultraviolet 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 pS/cm or less in ultra-pure water in most cases.
[0051] The content of the aqueous medium in the cleaning composition of the present
30 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
stability of the cleaning composition, the workability, and the consideration to the
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20 exchange water, distilled water, and the |ike. Anong them ultra-pure
wat er, pure water, and ion exchange water are preferred, ultra-pure water
and pure water are nore preferred, and ultra-pure water is nuch nore
preferred. Herein, pure water and ultra-pure water refer to those which are
obt ai ned by allomnng tap water to pass through activated carbon, subjecting
the obtained tap water to an ion exchange 43 treatnment, dlstllllng the water,
and irradiating the distilled water with light froma predeterm ned
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[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
20 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, alcchols, a preservative, an antioxidant,
25  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
30  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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oxalic acid, inorganic acids such as sulfuric acid and nitric acid, am nes
such as am no al cohol and al kyl am ne, and ammoni a can be used. The inorganic
acid is nore 20 preferred than the organic acid for the reason that the
inorganic acid is a strong acid and can decrease the pH easily. [0054] The
cl eaning conposition of the present invention nmay contain a nonionic
surfactant, an anionic surfactant, a silicd® based defoaning agent, a

chel ating agent such as EDTA and organi ¢ phosphonic acid, alcohols, a
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15  one during use (during cleaning of a substrate). However, the cleaning composition of

the present embodiment may be supplied to 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
20  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 cleaning composition, from the viewpoint of ensuring that the
cleaning composition is water-soluble and ensuring the satisfactory storage stability.
25 [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
30 stability.
[0061}]  (Method for producing a perpendicular magnetic recording hard disk)
A method for producing a perpendicular magnetic recording hard disk of the
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the present enbodi nent may be supplied to production, storage, and cleaning
steps while being concentrated in a range not inpairing the stability

t hereof . [0059] The content of at |east one surfactant selected fromthe
group consisting of the surfactants represented by Fornmulas (1) to (6) in

t he cl eaning conposition at a time of 20 production, storage, and supply is
preferably 0.05 to 50% by weight, nore preldrably 0.1 to 25% by wei ght, nuch
nore preferably 0.5 to 10% by weight, still nore preferably 1 to 10% by
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formation step, for exanple, a netal plate s as an alumnumplate I's cut
to a di sk shdpbvweddbyteatteaadentAfsherchyreebatie Sk wdhaptist metahplat®ispoedred mdth a
heat-treated, both principal surfaces _thereof are ground and _heat-treated

again.  Next Nirhelatng patimgrs bemeds Affer et anegiricral sulpes adotypeipgippbr
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that, ongspriRciiRaht G4hkaGR1iSkhinBebipRitif ERhining 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 invention 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
256  formation step as described above.
[0063] 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 to the soaking

conditions of the substrate for a hard disk in the cleaning composition. However, the
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surfaces of the base are subjected to a first chem cal and nmechani cal
polishing 15 treatnent using a polishing conposition containing an abrasive
such as alum na, and then, subjected to a cleaning treatnment using the

cl eaning conposition of the present invention or water. Then, the base is
subjected to a second chem cal and nmechanical polishing treatnent using a
pol i shing conposition containing an abrasi V& such as silica, and then,

subj ected to a cleaning treatnment using, for exanple, the cleaning 20

conposition ' t. hbo, ' al kal i
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be supplied to the substrate O for a hard disk.” [0064] In the
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conditions of the substrate for a hard disk in the cleaning conposition.
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frequency of an ultrasonic wave Is preferably 20 to 2000 kHz, nore
pref erabl y 10baidodigk)dbeneby cleanvhgrthe Bubsirate pordhet Giel Jeab@iHcapopd@iim ik Bapplicd065]

[n e sbove-pent oneo Jenod (1) rSTL e b cveel il of promli g ile
0t er o LSRR AR S B SR e
or both p{g nc{|p@king Wbt e FuRfheRmPHO $ i &Rl tRat 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

20  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).

25 [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
cleaning, 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

30 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
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hard di sk, thereby cleaning the substrate, or that the cleaning conposition
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 15 cl eaning brush. Furthernore, it is
preferred that the cleaning conposition supplied wth an ultrasonic
vibration is supplied to one principal surfl@e or both principal surfaces by
i njection, and one principal surface or both principal surfaces supplied with

the cleaning ¢ i 1.t.h I ¢ ns
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princi pal surdiRes sphtterigs Rl RtRlopRid. @ hard di sk, known neans such as a
spray nozzle can be used. Furthernore, as the cleaning brush, for exanple, a

known brush [606%] dn the nlehamghusisghthercleanihcapprsionofthé prsentiaverstich, wi t hout
any particular limt. The frequency of an ultrasonigc wave may be simlar to
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met hod (b). [0068] Exanples of the nmaterial for a nmagnetic |ayer forned on

one principal surface 30 of a substrate for a hard disk or magnetic |ayers
formed respeciixamplgson both principal surfaces of the substrate for a hard
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cl eaned one by one. However, a plurality of 5 substrates to be cl eaned nmaybe
cl eaned at a toi20mndUompearative &xaondeol te2Pwareadhtaipedf cl eani ng tanks may be
used for cleaning Exanples [0070] 1. Preparation of a cleaning conposition

10 Respect i vel0@éhpohelhvalugipritbmended and mi xed so as to have conpositions

The obtained concentrates of the cleaning compositions were diluted with

15  water so that the concentrations thereof became 1% by weight. Using the diluted
solutions (cleaning compositions), a dissolved amount (ppm) of NiO and a corroded
amount (A) of NiP were obtained, and a dissolution selection ratio (dissolved amount of
NiO/corroded thickness of NiP) of NiO and NiP was obtained. If the dissolution
selection ratio (dissolved amount of NiO/corroded thickness of NiP) of NiO and NiP is

20 large, the nickel oxide layer and the oxide fine particles are removed satisfactorily (that
is, the cleaning property is satisfactory), and the corroded amount of NiP is 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] 3. Measurement of the dissolved amount of NiO

25 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 m], 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 (IT) oxide, nanopowder with a

30 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.



. . | .
shown in Tables 1 and 2, whereby concentrates of cleaning conpositions in
Exanples 1 to 20 and Conparative Exanples 1 to 23 were obtai ned. [0071] 2.
Eval uation itenms The obtai ned concentrates of the cleaning conpositions were
diluted with 15 water so that the concentrations thereof becanme 1% by
wei ght. Using the diluted solutions (cleaning conpositions), a dissolved
anount (ppn) of N O and a corroded amount 16A) of Ni P were obtained, and a
di ssolution selection ratio (dissolved anount of N O corroded thickness of

(i 5ol ved amount oF ek anr A Syepindit SoSi2ted iR 4 SFne bh MRl droyen
| arge, the nigkpingdlte (DISMIC 2OBR020ADK Wit of pore dandte £6f52 PRE niAdN@dred

satisfactorily (that is, the cleani Irilgrpr(_)perty is satisfactory), and the
corroded anoumt ADVANTEG 8fgnkuic), anid a fikrate of eolleetddt hat t he (di ssol ved anount
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of an aquéoust 5ol Ut1 OR (Cleant ng Corposition) of "8 concentrare of t he
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of 100 m, and set to be a constant tenperature in a tenperature-controlled
bath at 25C. Rf§d)Next, 0.1 g of nickel oxide powder (Nickel (I1) oxide,
nanopowder with a 3% urity of_ 99.8% by_wei ght, manufactured by SI GVA- ALDRI CH
Corp.) is added to ¥Phéhe disaivgchame i igbtaimed frem the Nidissolved emaupéd wi t h
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intensity of nickel is nmeasured by an | CP em ssion anal ysis apparatus
(" Opti ma 53000073 atieMaasyrementibta carretedihicReessiofiNifer Japan Co., Ltd.). 5)
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composition) of a concentrate of the cleaning composition is placed in a polyethylene
15  container with a capacity of 2 L, and set to be a constant temperaturein 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 nickel is measured by an ICP emission analysis apparatus (“Optima 5300”

25  (Tradename) manufactured by PerkinElmer Japan Co., Ltd.) 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 = [(A+ 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]



quantified using the ICP em ssion anal ysis apparatus and the calibration
curve 10 created using a diluent obtained by diluting a Ni O agueous sol ution
(for atomic absorption analysis) with ultra-pure water at a known
concentration. [0073] 4. Measurenent of a corroded thickness of NP 1)
Seventy grans of 1% by wei ght of an aqueouiHFolution (cl eaning conposition)
of a concentrate of the cleaning conpositi is placed 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- cgqhhghhgggp@%hﬂﬁ@mﬁﬁﬁo@ﬁ obtain a test solution. 2) Next, a
substrate for_a hard disk plated with Ni-P is soaked in 0.1%by wei ght of an

HF aqueous soDuPMmpamﬁcgmnwd&H@(amfﬂlre for 10 seconds, and rinsed with
wat er. After that t he sub trate |}s] dried by a nitrogen bl ow, whereby the
substrate is opu T@t%ﬁ%i@ e pre-cl eaned substrate for a hard disk is

o taken ot ;ﬁztt g%uﬁe{f??‘ﬁe%ﬂ%ﬂés@ﬁ%wrmﬁ’ aiBickpts NPt e SraBiafle ey an
|CP, oM si pn aRaltghenARRANAh e OVl VoSl RS isna T, ROHARILES i by

Per ki nEl mer Japan ng the test solution Ni P corroded

thi ckness is adihgihededyingebapodition.ng the Ni dissolved amount quantified
using the I CP._em ssion anal ysis apparatus in the follow ng equation 30
Cor r oded t hi clof@4k 5~Cle@nmgm0per[twesAof<aB)bsLmaobq clgar@dDy E/ 0. 00000001 A: Ni

2 tost sol ution [ 705} HoepanRyn cheerERthia dpaed i?g? cd] E Substrate
oo (101,00 et Ty %Aa%@.sg@%a%t%?ém@ A S i,
to be cl epmedihitihtks:Es7 Hee RusheARRGhnbsy (RY): unﬁnrétﬁaﬂiea%ygﬁeﬁaﬁsly bBlshing
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 pm,
manufactured by Fujibo Co., Ltd.)
Polishing solution: colloidal silica slurry (Product No.: MEMOLEAD 2P-2000,
20 manufactured by Kao Corporation)
Main polishing: load of 100 g/cm?, time of 300 seconds, polishing solution flow rate of
100 mL/min
Water rinsing: load of 30 g/cm2, 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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[0074] 5. O eaning property test of a substrate to be cleaned 5-1.
Preparation of a substrate to be cleaned AN -P plated substrate (outer
diameter: 95 mm4, inner dianmeter: 25 mm®, 10 thickness: 1.27 mm surface
roughness (Ra): 1 nm) obtained by previously polishing roughly with a slurry
contai ning an alum na abrasive was further gglished under the follow ng
polishing conditions, and the substrate thus~obtai ned was used as a substrate
to be cleaned. <Polishing conditions> 15 Polishing machi ne: doubl e-si ded 9B
pol i shing mac bi‘é%@ed a@d}ﬂétee%ﬁ ofthetineifi Ririkes6p thé—élﬂ)sira%) lahdRhé guthdshite dgde
type (thickness: 0.9 nm average opening diameter: 30 pm manufactured by
Fuj i bo Co. Lt:]dal)ledDEmlr i28secogds sthaleiudtra-powe Weiterzt rsmmltempstatmwwe@nwmﬂ toNo.

D e B S0 0 i Dl

mimn Water r|n ad of 3 f r flow
rate of about ‘i %fa}gn“ﬁis%?lt 8%?1;‘% r{ﬁ%f}o?ilnrﬁerhla R{OH ggﬁ‘ | eaned
was cl eanegl bht%uﬁ&%@]ﬂbﬂ&h%@&ééﬁ ’Ee&éheof tBQbhﬁ Bﬂsﬁﬁi@é 51* t‘l’i@%ubétﬁte
Cleaning: A substrate to be cleaned after polishing was cleaned bei ng

soaked in a cheth dagmewapasid therrol birashnesttioy mitlhmﬁjsngtagecmnmﬂtsubsteaﬁefw@s
cl eaning 30 corrp05|t|on to 1% for 5 mnutes. (2) R nsing: The substrate to be
cl eaned was s&mspdh cm?@lsemdﬁgvlmdﬂtrﬁe)uramten atangrpdptr@eratyr@wa@meqﬁaduwach

Bach of the pPT hgar PEOPPaLaBses thbeaubdrsads CARER Runyichs ARt D
:: Injegg 1(:a gdf 1(:) (r) Zglé?:‘ﬁfﬁg quﬁ*?e pr ﬁ#{i)a sur ?ac es %ﬁ%g&gﬁl&%{@?ﬁg%&%ﬁd gﬁ?oper
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of 950 kHz was injected to each of the principal surfaces of the substrate by 2.7 L per
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.
15 [0076] 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
20  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
25  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.
/! the total number of fine particles is 3 to 5.
30  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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5 rotating roll brush was pressed agai nst 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
roomtenperature 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 rlﬁged for 20 10 seconds while
ultra-pure water at roomtenperature supplied with an ultrasonic wave of 950

kHz was i nj %ﬁ&t&&a@%f}n%bé QS ahAthPAbasing ?§s1ﬁ8n%séﬂéﬁhh§??om%%t32- 7L

per mnute. (3) Drying e rinsed substraté held by a spin chu€

rotated at ashvalnatedpeed ¢(08disfpthe durgertéquiredleig- dhythegfutue, even initheit e. 15
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[0079] [Table 1]
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t he cl eani ng

preferably 250

nor e,

much nmore preferably 350 ppm

ppm or

in order for the above
t he di ssol ved anbunt of N O

nor e,

5 S 200

order for the above-nentioned cl eaning property

in

and

nore,

nore preferably 300 ppm or

5 [0078] As shown in Tables 1 and 2,
t he di ssol ved anbunt of N O

-mentioned cleaning property to be 0 or OO,

maybe 80 ppm or
to be OO,
ppm or

nor e,

conposi tion whose cleaning property is evaluated as OO can satisfy such a

case where the requested cleaning precision is enhanced further,

request.
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l.aEEEEEEEoUUUUUUBGUR23 [0080] As described above,
according to the present invention, a cleaning conposition for a substrate
for a perpendicul ar magnetic recordlng hard di sk having a high cleaning

abi lity whil £080bpAesissarpetboon pemsiling to thepiksertt ipveritainn & wlpanmgompsidioa
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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5 nmethod for producing a perpendi cul ar magnetic recording hard di sk using the
cl eaning conposition can be provided. Industrial Applicability [0081] A
substrate for a perpendi cular magnetic recording hard disk is cleaned using
10 the cl eaning conposition of the present invention, whereby a nickel oxide
| ayer and oxide fine particles can be renpged while the corrosion of a N-P
containing layer is suppressed. Thus, the present invention can contribute
to the enhancenment of a production yield. 15 20 24 CLAIMS [1] An agueous
cl eaning conposition for a substrate forC%AB$§pendicular magnetic recording
hard di sk including a Ni-P containing | ayer, conprising at |east one 5
surfactant selected fromthe group consisting of a cationic surfactant

represented Iy thef ;ﬁdegﬁ\g agalﬁﬁ? r%ﬁ_:ngoé(iézi%m 3% RIRNALEGE & peHidrtd MY magnetic

represented by the folTowmng Fo , an anphot eri c surfactant

represent ed hycordiaaghakrd diskngclbdingd NiBjont@iningdapdrpéenipising af kabtoiie
represented by the follow ng Fornmula (4), an anphoteric _surfactant

represent@d byrfarfent salecsed frgmrdesmoe ¢aistingof-arcatinpisousiortans gepraganded by o
| e8s: ™ T cnemiths ol el et Raitip ks Rapint reitis et fy i RlPwi) | R
atom [ Crom carpby o Ay AEHe R R st by B Sy BB D BSC" )
is an al kyl @ngihdtdiavdurfhctar 3FEPRBerted B thefollbRinOFd@aula (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]
CH,
R1—|\:J+—CH3 X )
CH,
15 In Formula (1), R! is an alkyl group having a carbon number of 10 to 16, and X
1s a halogen atom.
[Chemical Formula 2]
CH,
R2—++—CH2000- @)
20 CHy
In Formula (2), R?is an alkyl group having a carbon number of 10 to 16.
[Chemical Formula 3]
ot
R3-N*-O
25 ('3H3 ¥
In Formula (3), R3 is an alkyl group having a carbon number of 10 to 16.

{Chemical Formula 4]
~
N'-CH, @)
] CH,CH,0H
CH,COO"

30

In Formula (4), R4 is an alkyl group having a carbon number of 10 to 16.



[Chem cal Fornmula 3] CH3 R3-N*-O (3) 25 CH3 In Fornmnula (3), R3 is an al kyl

group having a carbon nunber of 10 to 16. [Chemical Fornula 4] ,N-CH2

R4-Cl ~ NNCH2 (4) 30 ~CH2CH2OH CH2000 In Forrmula (4), R4 is an al kyl group

havi ng a carbon nunber of 10 to 16. 25 [Chemical Fornula 5] CH3

R5- G- N- CH2CH2CH2- Nt CH2000 (5) 11 1 1 OHy€H3 5 In Formula (5), RS is an

al kyl group having a carbon nunber of 10 t0 16. [Chem cal Fornula 61 CH3

R6-N--CH2-CH CH2SO3 CH3 OH (6) 10 In Formula (6), Rs is an al kyl group

havi ng a car bon nuf@kemihl FémhwaBh. [2] The aqueous cl eani ng conposition for

a substrate for a perpendicular magnetgg.recording hard di sk according to

claim 1, conprising no fluorine-containjn conpound. 15 [3] The aqueous

cl eani ng conposi ti onRP-eC-—N-STHSTHCH, F-eN*-ClHsC o di culgy magnetic recording

hard di sk according to glfﬂm 1 or 2, coérlpiri sing water ahd an inorganic acid,
3

5 In Formula (5), R5 is an alkyl group having a carbon number of 10 to 16.
[Chemical Formula 6]
o
R6~r]\I+—CH2—(13H—CHZSO3‘ | ©
CHj; CH
10 In Formula (6), R¢ is an alkyl group having a carbon number of 10 to 186.
[2] The aqueous cleaning composition for a substrate for a perpendicular

magnetic recording hard disk according to claim 1, comprising no fluorine-containing
compound.
15
{3l 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 aqueous 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;



wherein assumng that a total of contents of conponents 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 wei ght. [4] The aqueous cl eani ng
conposition for a substrate for a perpendicular magnetic recording hard di sk
according to any one of clainms 1 to 3, wherein a content 25 of the
surfactant is 0.0005 to 0.5% by weight. [3 A nmethod for producing a

per pendi cul ar magnetic recording hard disk including a substrate for a

per pendi cul ar magnetic recording hard disk having Ni-P_containing |ayers as
bot h out er nost | ayedearing stepmignaning theyebstratadad bardshed 3adpr i nci pal surface

of the substrate for a rd.di sk or ma tic |layers placed respectively on
bot h pri nci pal suraf%}égpﬁfm%"rgea %ppgggﬁlﬁdpa@l ﬁr]ﬁyegﬁ’sk, t he net hod

conprising,' a su f i . ) t .a_hard
G sk 26 "a of cani CpapeHBERAT S AR Elick B AR R URHA RN Ainife 7 2
step of for mofpoditiohFes4 s1iliteradé for RS FPEBELIST IR AESe rotheli®s Radd Esk Haphdiake
for a hard disk is cleaned using the agueous cleaning conposition for a
substrat & f do anypae pddintil & 4 mdreeddaningestepdi ng hard di sk according 5 to
any one of clainms 1 to 4 in the cleaning step. [6] A nmethod for producing a
per pendi cul ar magnetic recording hard disk, wherein in the substrate

of the substlPhi o FoPER P Bisbng SR s HaghahE opeih bASEHeRy cat nont
and acl eani b3l B Qb Pach Kt Mclidion 20 i ol SSHAGORABHRAbal S

per formed using e aqueous cleani ng conpos a substtrate
per pendi cul afurfiedeita Isase of thediubgtrhey for dihakd ddkaird bllgedtod ey polishingf cl ains 1

to 4. 15 20 , o
10  treatment and a cleaning treatment in this order, and

the cleaning treatment is performed using the aqueous cleaning composition

for a substrate for a perpendicular magnetic recording hard disk according to any one

of claims 1 to 4.
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