
1 DESCRIPTION AQUEOUS CLEANING COMPOSITION FOR SUBSTRATE FOR
PERPENDICULAR MAGNETIC RECORDING HARD DISK 5 Technical Field [0001]
The present invention relates to an aqueous cleaning composition for
a substrate for a perpendicular magnetic recording hard disk, and a
method for producing a perpendicular magnetic recording hard disk
using the composition. 10 Background Art [0002] 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 quality 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 unit recording area, and further, the size and depth
of the scratches need to be decreased. [00031 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. [00041 The process of producing a
horizontal magnetic recording hard disk includes a substrate
formation step and a media step. In the substrate fornaation 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
2 polishing (texture step), the substrate is cleaned (cleaning step),
and magnetic layers are formed respectively on both principal
surfaces of the substrate (magnetic layer formation step). In the
texture step, particles adhering to the substrate for a hard disk in
the substrate formation step are removed by polishing. In the case
where the 5 substrate for a hard disk is, for example, an aluminum
substrate having Ni-P containing layers as outermost layers
(hereinafter, which may be abbreviated as a "substrate having Ni-P
containing layers"), when a cleaning composition with high acidity is
used, the Ni-P containing layer is dissolved (corroded) excessively.
For this reason, in the cleaning step, only water or an alkaline
nonionic surfactant has been 10 used (see, for example, Patent
Document 1). Patent Document JP 2001-003081A Disclosure of Invention
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



CH3 25 [0013] In Formula (3), Rs is an alkyl group having a carbon
number of 10th 16. [0014] [Chemical Formula 41  4 [0015] In Formula
(4), R4 is an alkyl group having a carbon number of 10 to 16. [0016]
[Chemical Formula 5]  CH3 R5-C- N-CH2CH2C H2-W-CH2C00- III OHCH3 (5)
[00171 In Formula (5), R5 is an alkyl group having a carbon number of
10 to 16. [00181 [Chemical Formula 61 CH3 R6-Nr"- CH2- CH-C H2S03"
CH3OH [0019] In Formula (6), R6 is an alkyl group having a carbon
number of 10th 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 oxidi7od 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
removing the oxide fine particles by dissolving the nickel oxide
layer purposely using a cleaning composition with high acidity, which
has been avoided conventionally for the reason that the Ni-P
containing layer is dissolved (corroded) excessively, thereby 5
relaxing the adhesion state of the oxide fine particles. [0022] An
example of the cleaning composition with high acidity contains, for
example, (a) a nonionic surfactant having a cloudy point of 30C to
70C, (b) a cationic surfactant having an ester bond in molecules and
being capable of generating aliphatic acid by hydrolysis, (c) an
amphoteric surfactant, and (d) water (JP 2005-97432 A). 10 The pH of
the cleaning composition at 20C is, for example, 0.5 to 6, preferably
1 to 4, and more preferably 2 to 4. [0023] Another example of the
cleaning composition with high acidity is, for example, a mixing
solution (80C, pH = 5) of commercially available acetic acid and
commercially available ammonia water (JP 11(1999)-28431A). 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 araphoteric surfactant, which are not
described in JP 2005-97432 A and JP 11(1999)-28431A, 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



[0030] [Chemical Formula 8] 20GH3 R2-W-CH2C00- CH3 [0031] In Formula
(2), R2 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 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 dimethylarnino 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  7 may be
used alone or in combination of at least two kinds. Among them, decyl
dimethylamino acetic add betaine, lauryl dimethylamino acetic acid
betaine, tetradecyl dimethylamino acetic acid betaine are preferred
from the viewpoint of enhancing the solubility of nickel oxide,
effectively suppressing the corrosion of a Ni-P 5 containing layer,
and being readily available industrially. Decyl dimethylamino acetic
acid betaine and lauryl dimethylamino acetic add betaine are more
preferred from the same viewpoint. [0033] Another example of the
particular amphoteric surfactant is represented by, for example,
Formula (3). 10 [0034] [Chemical Formula 9] CH3 R3-NI*-0-(3) CH3
[0035] In Formula (3), R3 is 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 10th 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
dirnethylamine oxide, lauryl dimethylamine oxide, tridecyl
dimethylamine oxide, tetradecyl dimethylamine oxide, pentadecyl
dimethylamine oxide, and hexadecyl dimethylamine oxide. These alkyl
climethylamine 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 25 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]  N-CH2 R4- W-CH N 2     CH2CH2OH CH2C00- 5 [0039] In Formula (4),
R4 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. 10 [00401 The amphoteric surfactant represented by Formula (4) is
alkyl carboxymethyl hydroxyethylimidazo]iniumbetaine, and specific
examples thereof include
2-decyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-undecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetime,
2-lauryl-N-carboxymethyl-N-hydroxyethylimidazoliurnbetaine, 15
2-tridecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,
2-tetradecyl-N-carboxymethyl-N-hydroxyethylimidazoliumbetaine,



5 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, 10 amidepropylbetaine tridecylate,
amidepropylbetaine myristate, amidepropylbetaine pentadecylate, and
amidepropylbetaine palrnitate. These alkyl amidepropylbetaines 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, 15 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] [Chemiesl Formula 12]   CH3
Re-Nr-CH2-CH-CH2S03" CH3OH (6)  25 [0047] In Formula (6), RP 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,  10 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 5 solubility of nickel oxide, effectively suppressing
the corrosion of a Ni-P containing layer, and being readily available
industrially. Decylhydroxysulfobetaine and lauxylhydroxysulfobetaine
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 10 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 a 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 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
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 25 treatment, distilling the



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 5 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 surfactant selected from the group consisting
of the surfactants represented by Formulas (1) to (6) and 10
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 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 arnaimt 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  13 present invention is 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 bard 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 is 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 to a first chemical and



5 substrates to be cleaned may be cleaned at a time. Furthermore, one
or a plurality of cleaning tanks may be used for cleaning. Examples
[0070] 1. Preparation of a cleaning composition 10Respective
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 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
MO/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 251) 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 25C. 2) Next, 0.1 g
of nickel oxide powder (Nickel (II) 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  16         3) Ten grams of a
supernatant is collected with a syringe and filtered through a
syringe filter (DISMIC 25HP020AN with a pore diameter of 0.2 pm,
manufactured by ADVANTEC Mfg. Inc.), and a filtrate is collected.
4) The filtrate collected in 3) is diluted by 10 to 50 times with
ultra-pure water, 5 and the emission intensity of nickel is measured
by an ICI') emission analysis apparatus ("Optima 5300" ('liudename)
manufactured by PerkinElmer Japan Co., Ltd.).         5) The
dissolved amount of NiO is obtained from the Ni dissolved amount
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. [00731 4. Measurement of a corroded
thickness of NIP         1) Seventy grams of 1% by weight of an
aqueous solution (cleaning 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 temperature in a
temperature-controlled bath at 25C 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 pat-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)
mannfsctured by PerkinElnaer Japan Co., Ltd.) regarding the test
solution.         5) The NiP corroded thickness is obtained by



Main polishing: load of 100 g/cm2, time of 300 seconds, polishing
solution flow rate of 100 mLimin 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  18 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 L per minute.
Furthermore, the substrate was transported to another roll brush
portion (second stage). Then, the 5 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
10 seconds while ultra-pure water at room temperature supplied with
an ultrasonic wave 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 [00761 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. [00771
The dried substrate was observed using a scanning election 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> 0: the total number of fine particles is
O. 0: the total number of fine particles is 1 to 2. A: 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  19 evaluated as A
may be used, and the cleaning composition whose cleaning property is
evaluated as 0 can satisfy the current requited level. In the future,
even in the case where the requested cleaning precision is enhanced
further, the cleaning composition whose cleaning property is
evaluated as (c) can satisfy such a request. 5 100781 As shown in
Tables 1 and 2, in order for the above-mentioned cleaning property to
be 0 or C), the dissolved amount of NiO may be 80 ppm or more, and in
order for the above-mentioned cleaning property to be C), the
dissolved amount of NiO is 200 ppm or more, preferably 250 ppm or
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asnerschuo0II  23 [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. 15 20  24 CLAIMS [1]An aqueous cleaning composition
for a substrate for a perpendicular magnetic recording hard disk
including a Ni-P containing layer, comprising at least one 5
surfactant selected from the group consisting of a cationic
surfactant represented by the following Formula (1), an amphoteric
surfactant represented by the following Formula (2), an amphoteric
surfactant represented by the following Formula (3), an 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 haying a pH at 25C of 5 or less. [Chemical Formula 1] CH3
R1-W-CH3 X(1) CH3 15In Formula (1), R is an alkyl group having a
carbon number of 10th 16, and X is a halogen atom. [Chemical Formula
21 CH3 R2-W-CH2C00-(2) 



CH3 In Formula (2), R2 is an alkyl group haying a carbon number of
10th 16. [Chemical Formula 31 CH3 R3-10-0-(3) CH3 In Formula (3), R2
is an alkyl group haying a carbon number of 10 to 16. [Chemical
Formula 4] N-CH2 I Nc-CH2(4) 30CH2CH2OH CH2C00- In Formula (4), R4is
an alkyl group having a carbon number of 10 to 16.  25 [Chemical
Formula 5] CH3 R5-C-N1-CH2CH2CH2-NC-CH2C00- II1 OHCH3 5In Formula
(5), R5 is an alkyl group having a carbon number of 10 to 16.
[Chemical Formula 6] CH3 R6-P-CH2-CH-CH2S03- 11(6) CH3 OH 10In
Formula (6), R6 is an alkyl group having a carbon number of 10th 16.
[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  [3] 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;  26 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 according
6 to any one of claims 1 to 4 in the cleaning step. [6]The method for
producing a perpendicular magnetic recording hard disk    according
to claim 5, wherein in the substrate formation step, one principal
surface or both principal surfaces of a base of the substrate for a
hard disk are subjected to 10a polishing 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. 15 20 


