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RI NSI NG COVPCsSI Tl ON The present invention relates to a PitsfAY>-4
conposition suitable for surface finishing after pol i shing t he*<%urface
of a renory hard disc (a substrate 5 for magnetic disc) in the production
of such a disc useful for a nenory device to be used for e.g.

conput ers. More particularly, the present invention relates to a
rinsing conposition which is capable for form ng an excellent treated
surface in the surface finishing after 10 polishing or texturing of a
menory hard di sc represented by a N -P disc, a N-Fg, iﬁgf.an%Lgnlnum
di sc, a boron carbide disc or a carbon disc, and which Is userul for
the production of a nenory hard disc to be used for a magneti c di sc
devi ce having a high capacity and a high
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RINSING COMPOSITION

The present invention relates to a rinsing
composition suitable for surface finishing after
polishing the surface of a memory hard disc (a substrate

5 for magnetic disc) in the production of such a disc
useful for a memory device to be used for e.g. computers.
More particularly, the present invention relates to a
rinsing composition which is capable for forming an
excellent treated surface in the surface finishing after

10 polishing or texturing of a memory hard disc represented
by a Ni-P disc, a Ni-Fe disc, an aluminum disc, a boron
carbide disc or a carbon disc, and which is useful for
the production of a memory hard disc to be used for a
magnetic disc device having a high capacity and a high
15 recording density.

Memory hard discs to be used for magnetic disc
devices which are one of memory media for e.g. computers,
tend to be small in size and large in capacity year after
year, and magnetic media are changing from conventional

20 coating type to thin film media formed by a sputtering
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15 recordi ng density. Menory hard discs to be used for magnetic

di sc devi ces which are one of nenory nedia for e.g. conputers,

tend to be small in size and large in capacity year after year, and
magneti c nedia are changing fromconventional 20 coating type to thin film

media fornmed by a sputtering - 2-
nmet hod, a plating nethod or the like. = 2 - The nost comonly enpl oyed
di sc substrate (hereinafter referred to as a "substrate") at present

i's one {4y, & tg@@s%é@q@y@@tgﬂ\% pplied to an 5 alunminum

substrate. This substrate IS usua pol 1 shed, after the plating, by

means of a polishigy KEMPOSIAhSRLy empldy&d Sdiwé tQipsefsrsed to as a
"slurry"” in view of its nat’ure) conpri sing al um num oxi de, vari ous

ot her Qe s lindE e &fd Rl e dVdielasingd VAlHPUSa ol ) Y reddht is
accelerators. In many cases, fine protrusions
one having electroless Ni-P plating applied to an
5 aluminum substrate. This substrate is usually polished,
after the plating, by means of a polishing composition
(hereinafter referred to as a "slurry" in view of its
nature) comprising aluminum oxide, various other
polishing materials, water and various polishing

10 acéelerators. In many cases, fine protrusions
(hereinafter referred to as "microprotrusions") of a size
which is usually not more than 50 um, may form on the,
polished substrate surface, e.g. due to re-sticking of
swarf (chips) of Ni-P plating cut off by polishing, due

15 to formation of burr when the Ni-P surface is scratched
by the polishing material, or due to deposition of
abrasive grains from the slurry composition on the
substrate surface, although the degree varies depending
upon the type of the slurry.

20 Further, for the purpose of preventing sticking of
the magnetic head for recording information to the memory
hard disc, so-called texturing may be applied to score
the substrate after polishing. Also during this
texturing, microprotrusions may form e.g. due to re-

25 sticking of swarf of Ni-P plating cut off, or due to
formation of burr due to scratching by abrasive grains in

the texturing composition (hereinafter referred to as a



(hereinafter referred to as "mcroprotrusions”") of a size which is
usually not nore than 50 [err]m nay formon the pol i shed substrate
surface, e.g. due to re-sticking of swarf (chips) of N -P plating cut
of f by polishing, due 15 to formation of burr when the Ni-P surface is
scrat ched by the polishing material, or due to deposition of

abrasive grains fromthe slurry conposi t3 en on the substrate surface,
al t hough the degree varies dependi ng upon the type of the slurry. 20

Further, foraihg p “pQEEeOEhErP&?@Eh@ﬁgsbbﬁbbﬁthBn) the magnetic head
for recordlng Information e nenor d di'sc, so-called texturing

may be applied t@nS¢Hef other trmdS,ulaabh@t ew%ﬂmt @heP¥riesid Hbr Aligh during
this texturing, mcroprotrusions nmay forme.g. due to re- 25

sticking of gwpatiey M- Bnel abmbgychuhrdf Bisel, @ue recordinigoid@siay of burr
due to scratchlng by abrasive grains in the texturing conposition
(hereinafter jgebeingdiimpraved at a rate of a few tens § every year.

5 Accordingly, for a recent magnetic disc device, it is
required to minimize the flying height of the head, which
is a space between thé magnetic head and the memory hard
disc. At present, the flying height of the head is
reduced to a level of at most 0.15 gm.

10 Further, recentiy, for the purpose of further
reducing the flying height of the head, it has been
proposed to carry out light texturing to form thinner
scorelines on the substrate, or to use a non-textured
substrate having no scorelines without carrying out

15 texturing. Thus, so-called lower flying height of a
magnetic head is being advanced.

Thus, the flying height of a head is required to be
very low. Accordingly, if microprotrusions of a few um
are present on the surface of a memory hard disc, the

20 head is likely to collide with the microprotrusions on
the substrate surface, i.e. so-called "head crush" is
likely to occur, whereby the magnetic medium on the
surface of the memory hard disc or the magnetic head is
likely to be damaged, which in turn leads to failure of

25 the magnetic disc device. Further, even finer
protrusions which are free from bringing about head

crush, may cause an error in writing or reading out



-3 "slurry" like the polishing conposition). On the ot her
hand, along with the trend for high capacity of the nmenory hard disc,
the recording density is being inproved at a rate of a fewtens %
every year. 5 Accordingly, for a recent magnetic disc device, it is
required to mnimze the flying height of the head, which IS a space
bet ween the magnetic head and the nenoryédhard disc. At present, the
flying height of the head is reduced to a | evel of at nobst 0.15

[err]lm 10 ;jnfoimHditd  adeCD yrblMndd P WROSEagtef 1t her
reducing the flying height of the head, 1t has been proposed to carry

out light texdhidtdtdLidOidndtitieprotrusteni$] i Mscoraing1gubstrage, or to
use a non-textured substrate having no scorelines wthout carrying out

15 texturi ng.imporstarso-mlpmeshy drovvefordmat ivh heff giicdprotrusidm@neh i ehdead
I s bei ng advanced. Thus, the flying height of a head is required
to be vepol ishing\coud diewturindg stepoprod s Ui ditee dbrecéding estéps
are present on the surface of a nenory hard disc, the
5 for preparation of a magnetic medium, and at the same
time, it is necessary to completely remove formed
microprotrusions.
To remove such microprotrusions, it is common to
rinse the substrate after polishing in the process for
10 producing a substrate. This rinsing treatment is
primarily intended to clean the substrate surface after
polishing by removing swarf and abrasive grains remaining
on the surface.
On the other hand, if, after polishing and texturing
15 of a substrate, the used slurry (hereinafter referred to
as "the waste liquid") is dried as deposited on the
substrate surface, the slurry can not be completely
removed in the subsequent cleaning step and thus is
likely to cause formation of microprotrusions. Further,
20 if a substrate stained with the slurry after polishing
and texturing, is introduced directly into a cleaning
apparatus, Ehe cleaning apparatus will be unduly loaded.
Furthermore, the waste liquid remaining on the substrate
is likely to attach to the body or clothing of the
25 worker, or pollute the working site, thus leading to

pollution of working environment. To prevent such

problems, is also a purpose of the rinsing treatment of a



20 head is likely to collide wth the m croprotrusions on t he

substrate surface, i.e. so-called "head crush" is likely to occur,
wher eby the magnetic nmedi um on the surface of the nmenory hard disc or
the magnetic head is likely to be danmaged, which in turn leads to
failure of 25 the magnetic disc device. Further, even finer

protrusions which are free from bringi-hg about head crush, nmay cause
an error in witing of reading out
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characteristi glb;g?:trlt ke %;%t%gdg c%‘rn ntgFTl;&, @&Qﬁ | nportant to
prevent formati onsgyf HHéréBH\FE rﬁwg&%g N dihas herétfafo% b bdrfd i | N9
steps i.e. in the precedi ng steps for preparation of a magnetic

nedi um and ahaitha e textuntdgrre,trﬂet g1 rigCass ¥Hep e By Yuley renove

f or med m cropr ot rusi ons. To renove such m Croprotrusions,

it is commbnwiaker or a rinsing composition containing a surfactant,

5 and the substrate is subjected to rinsing treatment in
the same apparatus in a short period of time under a low
pressure. However, by the rinsing with such pure water
or a rinsing composition, there have sometimes been
problems such that microprotrusions are rather likely to

10 form, formation of microprotrusions can not constantly be
prevented, the surfactant used can not completely be
removed by subsequent cleaning and may remain on the
substrate, and surface defects other than
microprotrusions, such as scratch_marks or pits, are

15 likely to form.

It is an object of the present invention to solve the
above problems and to provide a rinsing composition which
is capable of removing microprotrusions and makes it
possible to obtain an excellent substrate surface free

20 from surface defects othef than microprotrusions, such as
scratch marks or pits, as has heretofore been desired for
a rinsing composition to be used for rinsing a substrate,
and which, at the same time, is capable of preventing
deposition of abrasive grains from the slurry, reducing

25 the load to the cleaning apparatus and improving the
working environment.

The present invention provides a composition for



rinse the substrate after polishing in the process for 10 producing a
substrate. This rinsing treatnent is primarily intended to clean the
substrate surface after pol i shing by renoving swarf and abrasive
grai ns remai ni ng on the surface. On the other hand, if,
after polishing and texturing 15 of a substrate, the used slurry
(hereinafter referred to as "the wa6te liquid') is dried as deposited
on the substrate surface, the slurry can not be conpletely

remved in thei S4bReUIGRinGt PAUIY. SLER, A SR USomBr ises VakELYahd GAUSE

formati on of m croprotrusions. Further, If a Substrate starned wt

the slurry afi@diPpdé sdélécted fPoM tleXtgFduld, cdSsistingusedadi sgeLly into
a cl eaning apparatus, the cleaning apparatus will be unduly | oaded.

Furthernore, Adwdpest eoxd-ereil reabt rand Hrchiher sddstrat e is likely to
attach to the body or clothing of the 25 worker, or pollute the working
site, thus | eadi nthe opresenpoihwenvionfalwo kpngvbdesr btheease 36 pueneat
such problens, is also a purpose of the rinsing treatnment of a
5 composition as an agent for rinsing a memory hard disc.
Further, the present invention provides a method for
rinsing a memory hard disc, wherein such a composition is
used as an agent for the rinsing.
The rinsing composition of the present invention is
10 capable of removing microprotrusions formed during
preparation of a substrate for a memory hard disc and
makes it possible to obtain an excellent substrate
surface free from surface defects other than the
microprotrusions, such as scratch marks (scars) or pits
15 (fine dents). Further, it is effective to prevent
deposition of abrasive grains from the slurry, to reduce
the load to the cleaning apparatus and to improve the
working environment.
Now, the present invention will be described in
20 detail with reference to the preferred embodiments.
Additive
The type of the oxo-acid salt or the chloride to be
used for the rinsing composition of the present invention -
is not particularly limited so long as it does not impair
25 the effects of the present invention. However, the oxo-
acid salt is preferably selected from the group

consisting of a nitrate, a molybdate, a sulfate, a



- 5- substrate after polishing and texturing. For the above
pur poses, it has heretofore been common that after texturing, the
slurry is replaced by pure water or a rinsing conmposition containing
a surfactant, 5 and the substrate is subjected to rinsing treatnent in
the sane apparatus in a short period of tinme under a | ow pressure.
However, by the rinsing with such pure-water or a rinsing

conposi tion, there have sonetines been probl enms such that

m croprotrusigiscISrdd N Rypsen1dLitd D d Psd DFEIBE 1§04 04 syifite,
m croprotrusions can not constantly be prevented, the sur?actant used

can not conpletelgudl® an oxdLABVEUsHVt SHPSLUMEIGr L8E20E NGr8PEr §BYy T €M N on
t he substrate, and surface defects other than m croprotTusions,

such as scratgdledtdd frompitlte foklowing idepoudd orm It is an
obj ect of the present invention to solve the above problens and to

provide a rinslindNidorgteess ti on which I s capabl e of renoving
m croprotrusi ons and nmakes it
5 Aluminum nitrate, nickel nitrate, ammonium nitrate,
potassium nitrate, calcium nitrate, cobalt nitrate,
cesium nitrate, sodium nitrate and lithium nitrate
(2) Molybdates
Ammonium molybdate, calcium molybdate and sodium
10 molybdate
(3) Sulfates
Aluminum sulfate, ammonium sulfate, potassium
sulfate, sodium sulfate, nickel sulfate and magnesium
sulfate
15 (4) Perchlorates
Sodium perchlorate and potassium perchlorate
(5) Hypochlorites
Sodium hypochlorite and potassium hypochlorite
(6) Persulfates
20 Sodium persulfate, potassium persulfate and ammonium
persulfate
(7) Sulfites
Sodium sulfite, potassium sulfite and ammonium
sulfite
25 (8) Chlorides
Aluminum chloride, ammonium chloride, potassium

chloride, calcium chloride, nickel chloride, sodium



possible to obtain an excellent substrate surface free 20 from surface

defects other than mcroprotrusions, such as scratch marks or pits, as
has heretof ore been desired for a rinsing conposition to be used for
rinsing a substrate, and which, at the same tine, is capable of
preventing deposition of abrasive grains fromthe slurry, reducing 25
the load to the cleaning apparatus and-i&proving the wor ki ng

envi ronment . "The present invention provides a conposition for

- 6- i nsHIgk fderedmd Vi Hen tuli Siroddeh conpri ses water and an

additive selected fromthe group consisting of an oxo- acid, an

oxo-aci d salt andr'resdl compeunds are showheaprebrglei syPosion al so provides
the use of such a 5 conposition as an agent for rinsing a nenory hard

di sc. respgeactiverly { Hautprigssntmaynventhiogher cvrdiers compdlinds f or
rinsing a menory hard disc, wherein such a conposition is
thereof, such as double salts. Further, these salts may
5 be anhydrous or may be ones containing water of
crystallization.

The oonacid to be used for the rinsing composition
of the present invention is not particularly limited so
long as it does not impair the effects of the present

10 invention. However, it is preferably selected from the
group consisting of perchloric acid, hypochlorous acid,
persulfuric acid, sulfurous acid, sulfuric acid, nitric
acid and molybdic acid, more preferably selected from the
group consisting of perchloric acid, hypochlorous acid,

15 persulfuric acid and sulfurous acid.

These oxo-acid salts, chlorides and oxo-~acids
(hereinafter generally referred to as an "additive") may
be used alone or in combination as a mixture. For.
example, the additive may preferably be a combination of

20 an oxo-acid and an oxo-acid salt. Particularly prefeired
as the additive, is aluminum nitrate, ammonium molybdate,
or a combination of aluminum nitrate and ammonium
molybdate.

The content of such an additive in the rinsing

25 composition varies depending upon the intensity of the
action of the additive, but is preferably from 0.001 to

50 wt$, more preferably from 0.0l to 30 wt$, based on the



used as an agent for the rinsing. The rinsing conposition of the
present invention is 10 capable of rempving mcroprotrusions formed
during preparation of a substrate for a menory hard di sc and

makes it possible to obtain an excellent substrate surface free from
surface defects other than the m croprotrusions, such as scratch marks
(scars) or pits 15 (fine dents). Further, it is effective to prevent
deposition of abrasivé grains fron1the slurry, to reduce the load to

tne cieaning @6%5§EngUﬁeq°foﬁ* esc? %P%Posye %hnge?§Y¢£RQ?%Tfe?erence

Now, the present iInvention w
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oxo-acid salt or the chloride to be used e rinsing conposition

of the pr eserﬁréé@:ﬂﬂﬁﬁbntlonlv‘ilIlPtb@aéEt&‘h@@fly howeved, sorl eRg as it
does not inpair 25 the effects of the present invention. However, the

0XO0- aciahownit is qxodssbid y scowohbcal rdisidCagtayd is llﬁ@mﬁlﬁblng
of a nitrate, a nolybdate, a sulfate, a
5 be larger than the improvement in the effects by the
incorporation. The amount of water is preferably from 50
to 99.999 wts, more preferably from 70 to 99.99 wtsg,
based on the total amount of the rinsing composition.
The pH of the rinsing composition of the present
10 invention is préferably at most 7. The pH of a rinsing
composition employing the above additive, is usually at
most pH 7. However, if the pH changes, for example, by
an addition of various auxiliary additives and becomes
higher than pH 7, it is preferred to adjust the pH to a
15 level of at most 7. 1In such a case, it is preferred to
employ the above-mentioned oxo-acid for the adjustment.
The detailed mechanism fdr.the removal of
microprotrusions which can be accomplished by using the
rinsing composition of the present invention as an agent
20 for rinsing a substrate, is not clearly understood.
However, the mechanism may be explained as follows,
taking a Ni-P plated substrate as an example.
It is considered that the additive of the present
invention serves to chemically change the Ni-P plated
25 surface, so that Ni-P swarf deposited on the substrate
surface by polishing, and burr formed by scratching with-

an abrasive material during polishing and texturing, tend



7 perchlorate, a hypochlorite, a persulfate and a sulfite.

Such an oxo-acid salt or a chloride is preferably sel ected fromthe
fol | owi ng conpounds. (1) Nitrates 5 Al um num nitrate, nicke
nitrate, amoniumnitrate, potassiumnitrate, calciumnitrate, cobalt
nitrate, cesiumnitrate, sodiumnilbate and lithiumnitrate (2)
Mol ybdat es . Ammoni um nol ybdat e, cal ci um nol ybdate and sodi um 10
nol ybdat e td e Briikalesand will be Aenovednakat fidipad aieRNAUM sul fate,
pot assi um " sulfate, sodiumsu]fate, nickel sulfate and nagnesi um

sulfate 15 (4poPahimgopatesontaining th&odingiperadrpositéoand Potibssi um
perchiorate also conceivable that the chemicai natufe of the Ni-P
plated surface changes so that Ni-P swarf and abrasive
5 grains in the slurry tend to hardly re~stick thereon.
Rinsing compogition
The rinsing composition of the present invention is
prepared usually by weighing a predetermined amount of
the above additive and then mixing and dissolving it in
10 water. A method for dissclving such an additive in water
is optional and may, for example, be a method of stirring
by a vane type stirrer, a method of dissolving the
additive by ultrasonic dispersion, etc.
For the preparation of the rinsing composition of the
15 present invention, various known auxiliary additives may
be employed for the purpose of maintaining or stabilizing
the quality of the rinsing composition or depending upon
the rinsing conditions or the necessity from other
process requirements.
20 Bxamples of such auxiliary additives include:
(a) Celluloses such as cellulose, carboxymethylcellulose,
hydroxyethylcellulose and others,
{b) Water-soluble alcohols such as ethanol, propanol,
ethylene glycol and others,
25 (c) Surfactants such as sodium alkylbenzene sulfonate, a
formalin condensate of naphthalene sulfonic acid and

others,



(5)‘prochlorites Sodi um hypochl orite and potassi um hypochlorite

(6) Persulfates 20 Sodi um persul fate, potassium persul fate and
anmoni um persul fate (7) Sulfites Sodi um sul fite,

pot assi um sul fite and ammoni um sulfite 25 (8) Chlorides

Al um num chl ori de, ammoni um chl ori de, potassium chl oride, calcium

chl oride, nickel chloride, sodium - 11 -

8- chloride and™lithiumchloride These conpounds are shown

ool Sshehl DL QTR EPPEIA IS Iubbeahley ERMLE shegaghon SO
may be ones copt@biate, V@tgsl@icrylate and others,
(e) Water-soluble polymers (emulsifiers) such as
polyvinyl alcohol and others,
5 (£) Silicon dioxides such as colloidal silica, fumed
silica and others,
(g) Titanium oxides such as titania, fumed titania and
others,
(h) Zirconium oxides such as fumed zirconia and others,
10 (i) Aluminum oxides such as alumina sol, fumed alumina
and others,
(j) Fungicides such as sodium arginate, potassium
hydrogencarbonate and others.
For the preparation of the rinsing composition of the
15 present invention, the method of mixing the additives and
the order of mixing are not particularly limited so long
as they'do not impair the effects of the present
invention.
Further, the rinsing composition of the present
20 invention may be prepared in the form of a stock solution
having a relatively high concentration, so that it may be
stored or transported in that form, and may be diluted
for use at the time of the actual rinsing operation. The
above-mentioned preferred range of concentration is the
25 one at the time of the actual rinsing operation. When
the composition is prepared in the form of such a stock

solution, it is, of course, a liquid having a high



crystallization. The oxo-acid to be used for the rinsing

conposi tion of the present invention is not particularly limted so
long as it does not inpair the effects of the present 10 invention.
However, it is preferably selected fromthe group consi sting of
perchloric acid, hypochl orous acid, persul furic acid, sulfurous acid,
sulfuric acid, nitric_ acid and noi yi®di-c acid, nore preferably sel ected
fromthe group consisting of perchloric acid, hypochlorous acid, 15
persul furic agdseemer Stidnronsteeidkate where T0E58 QKQragi drsalts,

chl ori des and oxo-aci ds (hereinafter generally referred to as an
"additive")|ﬁ@@nsPor¢§ﬂused alone or in conbination as a m xture. For
exanple, the additive may preferably be a conmbination of 20 an oxo-acid
and an oxo-acid sMdw, tiartimsingl|gyompesbeien of thasptbgenddihiveatibn

al um num nitrate, ammoni um nol ybdat e, or a conbi nation of al um num
nitrate and amihibendescribed bdatfurther detailhewitint eefepénsachoan
additive in the rinsing 25 conposition varies dependi ng upon the

i nt ensi t ySof E¥amples. adigwaven, tik sheild ke wndexrsteo@f thabl yhérom 0. 001

to . . .
present invention is by no means restricted to such

specific Examples.
EXAMPLES 1 to 8 and COMPARATIVE EXAMPLES 1 and 2

Preparation of rinsing compositions

10 The additives as identified in Table 1 were,
respectively, added in an amount of 10 g to 1 ¢ of pure
water and dispersed in the predetermined amounts of water
by means of a stirrer to obtain rinsing compositions used
in Examples 1 to 8.

15 Polishing of substrates

The substrates were polished under the following
conditions. The composition used for the polishing was
prepared by diluting a slurry comprising 20 wt$ of
aluminum oxide and 1 wt% of malic acid (based on the

20 weight of the slurry) three times with pure water.

Polishing conditions

Works: 3.5" Ni-P substrates

Number of works: Ten discs

Polishing machine: Double side polishing
25 machine 9B type

Pressure: 80 g/cm3

Table revolutions: 60 rpm



50 wt% nore preferably fromO0.01 to 30 wt% based on the

=9- total amount of the rinsing conposition. In general, as t he
anount of the additive increases, the effects of the pr esent
invention will be stronger. However, if the anopunt i s excessi ve,
econom cal disadvantage is likely to 5 be larger than the inprovenent in
the effects by the I ncor por ati or. 1Bhe anount of water is preferably
from 50 to 99.999 W% nore preferably from70 to 99.99 w %

based on the tot lﬁﬁ%ﬁ Jinsing | A1sQN. The pH of

t he rinsing conpg%%tl r%ﬁéérégﬁﬁésent 1 Qﬂ?gsinfﬁgn Is preferably at nost

7. The pH of a rﬂ@_ﬁg}gin% tim&onposi ti on eplRWdg the above additive, is

usual ly at nost pH However, if the pH changes, for exanple, by
an addition qfingmPusesauxiliary additives and becones hi gher than pH
7, it is preferred to adjust the pHto a 15 Ilevel of at nost 7. 1In such

a case, it is preifterrdcdmpletion of the above polishing, the
5 conditions were immediately changed as identified below,
and rinsing tests of Examples 1 to 8 were carried out.
Comparative Example 1 represents a case where no
rinsing treatment was carried out, and Comparative.
Example 2 represents a case in which pure water was used
10 as a rinsing agent.

Rinsing conditions

Pressure: 40 g/cm?

Table revolutions: 30 rpm

Rinsing composition feed rate: 300 cc/min

15 Rinsing time: 30 seconds

After completion of the rinsing treatment, the
substrate was sequentially washed and dried by
conventional methods, and then by means of a differential
interference microscope (magnification: 400 times),

20 microprotrusions present on the substrate surface were
counted per one field of view of the microscope. The
microscopic observation was carried out with respect to
10 fields of view, and the average thereof was obtained
and taken as microprotrusions (number/field). The

25 obtained results are shown in Table 1.



enpl oy the above-nenti oned oxo-acid for the adjustnent. The

det ail ed nmechanismfor the renoval of m cr oprotrusi ons which can be
acconpl i shed by using the rinsing conposition of the present invention
as an agent 20 for rinsing a substrate, is not clearly understood.
However, the nechani sm may be expl ai ned as foll ows, taking a N -P
pl ated substrate as an exanpl e. - 14t-is considered that the additive
of the present i nvention serves to chenically change the Ni-P pl ated
25 surface, so that Ni-P swarf deposited on the substrate surface by
polishing, and burr forned by scratching with an abrasive materi al
during polishing apdtextpring tend
- 10 - to belbrittle apd Wl be retnvad erl wiped with a
pol i shing pad contminwhg tgf E% §2r33c05p @j ky ollt ks al so
concei vabl e that the ghenj ta tdne’df ~the N~ P p ag%d surface
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5 grains in the slurry tend to hardly re-stick thereon. Ri nsi ng

conposi tion The rinsing conposition of the present invention is
prepared usually by weighing a predeterm ned anount of t he above
additive and then mxing and dissolving it in 10 water. A nethod for

di ssol ving such an additive in water I's optional and may, for
exanpl e, be a nethod of stirring - bp & vane type stirrer, a nethod of
di ssol ving the addi tive by ultrasonic dispersion, etc. For

the preparation g 6n'i‘e’ct{é %M@&@P%éﬁﬂ? %f e oyed“?éor fﬁfxaé nygot i on,

various known auxil lary additives na pur pose of

mai nt ai ni ng Qﬁdﬂfﬂ&{#dﬁﬂ&%ltlonéth(¥Hﬂ'ﬁﬁéégnﬂtﬁhJéﬂEidﬁl %FH‘Or

dependi ng upon he “rinsing conditions or the necessity from'ot
process requigfefRiici-ing? @i croprotHil ih I vty BidHarsuptdiddees

I ncl ude: (a) Cellul oses such as cellul ose, carboxynethyl cellul oser
hydr oxyet hyl eeirfaces dyapdldishdimy. Further Witteris duvildental adolwhetich as
et hanol , propanol, et hyl ene glycol and others, 25 (c) Surfactants -

such as s®di tmealridyisieny exmpad iftdoatse ofa the present invention were
used, no scratch marks or pits were observed.

As describéd in the foregoing, the rinsing
composition of the present invention is capable of
removing microprotrusions which are formed during

10 preparation of substrates for memory hard discs and makes
it possible to obtain an excellent substrate surface free
from surface defects other than the microprotrusions, and
it is effective also for preventing deposition of
abrasive grains from the slurry, reducing the load to the

15 cleaning apparatus and improving the working environment.
Thus, it is possible to attain the processing quality
which is required for high capacity and high recording

density of memory hard discs in recent years.



forhalin condensat e of napht hal ene sul fonic acid and ot hers,

(d) O ganic polyanion substances such as a lignin sul fonate, a

pol yacryl ate and ot hers, (e) Water-sol ubl e potymers (enul'sifiers)
such as pol yvi nyl al cohol and ot hers, 5 (f) “ m such
as colloidal silica, funed silica and ot hers, m““ﬂm I‘ﬂ[‘ ﬁﬂL

oxi des such as titania, funed titani a-ang - others* ¢ L Mh) 5Zifconium
oxi des such as fumed 2irconia and others, 10 (i) Al um num oxides such as
al um na sol, %ﬁg@ﬁ%@Junina and ot hers, (j) Fungicides such as
sodi um ar gi nat'e,” pot assi um hydr ogencar bonat e and ot hers.

1. A composition for rinsing a memory hard disc, which
comprises water and.an additive selected from the group
consisting of an oxo-acid, an oxo-acid salt and a

5 chloride.
2. The composition according to Claim 1, wherein the.
additive is selected from the group consisting of
perchloric acid, hypochlorous acid, peréulfuric acid,
sulfurous acid, sulfuric acid, nitric acid, molybdic

10 acid, a nitrate, a molybdate, a sulfate, a perchlorate, a
hypochlorite, a persulfate, a sulfite and a chloride.

3. The composition according to Claim 1, wherein the
additive is selecfed from the group consisting of
aluminum nitrate, nickel nitrate, ammonium nitrate,

15 potassium nitrate, calcium nitrate, cobalt nitrate,
cesium nitrate, sodium nitrate, lithium nitrate, ammonium
molybdate, calcium molybdate, sodium molybdate, aluminum
sulfate, ammonium sulfate, potassium sulfate, sodium
sulfate, nickel sulfate, magnesium sulfate, sodium

20 perchlorate, potassium perchlorate, sodium hypochlorite,
potassium hypochlorite, sodium persulfate, potassium
persulfate, ammonium persulfate, sodium sulfite,
potassium sulfite, ammonium sulfite, aluminum chloride,
ammonium chloride, potassium chloride, calcium chloride,

25 nickel chloride, sodium chloride and lithium chloride.
4. The composition according to Claim 1, wherein the

additive is a combination of an oxo-acid and an oxo-acid
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For-the preparation of the rinsing conposition of the 15 present

I nvention, the nethod of m xing the additives and the order of m xing
are not particularly limted so | ong as they do not inpair the effects
of the present i nvention. Further, the rinsing conposition of
the present 20 invention may be prepared in the formof a stock solution
having a relatively high concentration; 1Is04hat it nay be stored or
transported in that form and nmay be dil uted for use at the tine of
the actual ridisjing operation. The . above-nenti oned preferred range of

concentration 1s the 25 one at the tine of the actual rinsing operation.

Wh th | &d ' ' he,f fysu o]
Solution, i1 15, B CoomRosSIpRIACESaTng (Bl GHNR 17 eeRethOthe

- 12 - STV afd Ldmidlie ®f@ffeahere it is stored or
transport ed.
6. The composition according to Claim 1, wherein the
5 additive is ammonium molybdate.
7. The composition according to Claim 1, wherein the
additive is a combination of aluminum nitrate and
ammonium molybdate.
8. The composition according to any one of Claims 1 to
10 7, wherein the additive is in an amount of from 0.001 to
50 wt%, based on the weight of the composition.
9. The use of the composition as defined in any one of
Claims 1 to 8 as an agent for rinsing a memory hard disc.
10. A method for rinsing a memory hard disc, wherein the

15 composition as claimed in any one of Claims 1 to 8 is

used as an agent for rinsing the memory hard disc.
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Now, the rinsing conposition of the present invention w il be
described in further detail with reference to 5 Exanples. However, it

shoul d be understood that the present invention is by no neans
restricted to such speci fic Exanpl es. EXAMPLES 1 to 8 and
COMPARATI VE EXAMPLES 1 and 2 Preparation of rinsing conpositions 10
The additives as identified in Table 1 wy & respectively, added in
an anount of 10 g to T e of pure wat er and di spersed in the
predeternineqh§$gkxﬁf of wat er ., by neans of a stirrer to obtain

ri nsing conpositions used in Exanples 1 to 8. 15 Polishing of
substrates r S oli n t he.f ol Rale]
conditions. The 6%#%3% t?%ﬁpﬁée§$ o¥¥§%§n€o+i§€§ﬁ5ymg§£d 8§S%fe%§¥%§ by

diluting a sldbdiyr COEP St 280 U0 Maitive s OUER O LR fg Jr i 30 of
malic acid (based on the 20 weight of the slurry) three times"wth pure
wat er . Redn$id i OOl 4n Wo-acid, an Wid<Sacid salt and a 3.5"
Ni - P substrates Nunmber of works: Ten di scs

5 chloride.
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Pol i shi ng machi ne: Doubl e side polishing 25
qrachi ne 9B type - Pressure: 80 g/cnB ‘f bl e
revolutions: 60 rpm - 13 -
Sl urry feed rate: 100 cc/mn Pol i shing time: 5
m nut-es Ri nsing test After conpletion of the above
polishing, the 5 conditions were imedi ately changed as identified
bel ow, and rinsing tests of Exanples 1 to 8 were carried out.
Conparative Exanple 1 represents a case where no rinsing treatnent
was carried out, and Conparative Exanple 2 represents a case in which
pure water was used 10 as a rinsing agent. Ri nsing conditions
_.1...

RINSING COMPOSITION

The present invention relates to a rinsing
composition suitable for surface finishing after
polishing the surface of a memory hard disc (a_substrate

5 for magnetic disc) in the production of such a disc
useful for a memory device to be used for e.g. computers.
More particularly, the present invention relates to a
rinsing composition which is ‘capable for forming an
excellent treated surface in the surface finishing after

10 polishing or texturing of a memory hard disc represented
by a Ni-P disc, a Ni-Fe disc, an aluminum disc, a boron
carbide disc or a carbon disc, and which is useful for
the production of a memory hard disc to be used for a
magnetic disc device having a high capacity and a high
15 recording density.

Memory hard discs to be used for magnetic disc
devides which are one of memory media for e.g. computers,
tend to be small in size and large in capacity year after
year, and magnetic media are changing from conventional

20 coating type to thin film media formed by a sputtering
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Pressure: 40 g/ cnB Tabl e revol utions:

30 rpm . " Rinsing conposition feed rate: 300 cc/mn 15

Ri nsing timne: 30 seconds After conpletion of
the rinsing treatnent, the substrate was sequentially washed and dried
by conventi onal nethods, and then Jreans of a differenti al
interference mcroscope (magnification: 400 tines), 20 mcroprotrusions
present on the substrate surface were counted per one field of view of
the m croscope. The m CroSCQPLC. O [ I was carried out with
respect to 10 fields of vﬁ%ﬂgzﬁﬁdaﬁﬁmggtt£§§e-thereof was obt ai ned

and taken as mcroprotrusions (nunber/field). The 25 obtained results are
shown in Tabl eABSTRACT - 14 - '

A composition for rinsing a memory hard disc, which
comprises water and an additive selected from the group
consisting of an 6xo—acid, an oxo-acid salt and a

5 chloride.
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Jerr] - 15 - Fromt
‘results in Table 1, it is evident that the rinsing corrp03|t|ons 6)1“‘ t he
present invention are capable of "renoving microprotrusions formed on

the substrate surface by polishing. Further, it is evide*m-—-—that “WRE Ry
5 the rinsing conpositions of the present invention were REQSAGEVST SHEET
scratch marks or pits were observed. As descri bed |i n~tte
foregoing, the rinsing conposi ti on of the present inve nti gpai &rcagabl €
of removi ng microprotrusions which are formed during ;10 preparatioﬁ
of substrates for menory hard di scs and nmakes it possifbl & tro obtaimar
excel I ent substrate surf aniesHett@Rs Been Redldceim sur f ace defectsjother than the

mereer R IO

1. A rinsing composition for rinsing a memory hard disc, which comprises water and an
additive selected from the group consisting of an oxo-acid, an oxo-acid salt and a chioride.

2. The rinsing composition according to Claim 1, wherein the additive is selected from
the group consisting of perchloric acid, hypochlorous acid, persulfuric acid, sulfurous acid,
sulfuric acid, nitric acid, molybdic acid, a nitrate, a molybdate, a sulfate, a perchlorate, a
hypochlorite, a persulfate, a sulfite and a chloride.

3. The rinsing composition according to Claim 1, wherein the additive is selected from
the group consisting of aluminum nitrate, nickel nitrate, ammonium nitrate, potassium nitrate,
calcium nitrate, cobalt nitrate, cesium nitrate, sodium nitrate, lithium nitrate, ammonium
molybdate, calcium molybdate, sodium molybdate, aluminum sulfate, ammonium sulfate,
potassium sulfate, sodium sulfate, nickel sulfate, magnesium sulfate, sodium perchlorate,
potassium perchlorate, sodium hypochlorite, potassium hypochlorite, sodium persulfate,
potassium persulfate, ammonium persulfate, sodium sulfite, potassium sulfite, ammonium
sulfite, aluminum chloride, ammonium chloride, potassium chloride, calcium chloride, nickel
chloride, sodium chioride and lithium chloride. '

4. The rinsing composition according to Claim 1, wherein the additive is a combination
of an oxo-acid and an oxo-acid salt.

5. The rinsing composition according to Claim 1, wherein the additive is aluminum
nitrate.

6. The rinsing composition according to Claim 1, wherein the additive is ammonium
molybdate.

7. The rinsing composition according to Claim 1, wherein the additive is a combination

of aluminum nitrate and ammonium molybdate
O A D O
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it is effective also for preventing deposition of abr gsrv-e gralﬂs §-F- O
the slurry, reducing the load to the 15 cleaning apparat: | Ridhdo LHpHOVE NG T

t he wor ki ng envi ronnent. Thus, it is possible to attal nitte-processi Ry
quality - which is required for high capacity and high fegopdi ngrT 209
densiity of nenory _hard discs in recent years.

- 16 - CLAIMS: 1. A nethod of rinsing_a nenory hard di sg, Wiereimnmt
is used as a rinsing agent a conpositi'dn Which conprises hater and
additive sel ect ed from an oxo-acid, and oxo-acid salt and a  ChToride—2:
The net hgd ac | to erein the additive. is ected fromthe
group cofsi sti r <91!gpq,omoglrt1iog aﬁﬁ‘}ﬂamg tﬁﬁ%c‘ﬁ?d&g‘t}@%}&o%@&’@{ﬂl?@q difivey
sul furouss 'mczirdameuntfoﬁ rfram 0z@01cko 50 wt%¢ baseidchn the lweighitwfahé dompositid.at e, a

nol ybdate, a sulfate, a perchlorate, a hypochlorite, a persulfate, a
sulfite

9. The use of the rinsing composition as defined in any one of Claims 1 to 8 as an agent
for rinsing a memory hard disc.

10. A method for rinsing a memory hard disc, wherein the rinsing composition as claimed
in any one of Claims 1 to 8 is used as an agent for rinsing the memory hard disc.
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and a chloride. 3. The nethod according to Caim1, wherein the addi{iye
i s»"sel ected fromthe group consisting of al'um num.nitrate, nickel
fhitrate, anmmoniumnitrate, potassiumnitrate, calciumnitrate, cobalt
nitrate, cesiumnitrate, sodiumnitrate, lithiumnitrate, ammonium
nol ybdat e, cal ci um nol ybdate, sodi um np]ybdate, alum num sulfate, anmoni um
sul fate, potassiumsulfate, sodiumsulfate, nickel sulfate, nagnesium
sul f at e, cpagdmgm perchl orate, potassium perchlorate, sodium hypochlorite,
pot assi um hypochlorite, sodium persulfate, potassium persulfate, ammonium
persul fate, sadiméhoRIdf tLRinPARSS| MBS/ hagd FTEY) Wihstd {h t Ehepb URENUM
chloride, ammonium chloride, potassiumchloride, calciumchioride, nickel
chl ori denseddasnmachlinsidg agdnki &hcompoeblieibflewhidh coiprimeBowagegoatddng
to daimI, wherein the additrve 1s a conbination of an oxo-acid and
0x0- aci dasakhtiditive Eed enteldod o aidigwptacid aiand , oxveaeid shktadddt ave

is alumnumnitrate.
chloride.

2. The method according to Claim 1, wherein the additive is
selected from .the group consisting of perchloric acid,
hypochlorous acid, pe;sulfuric acid, sulfurous -acid, sulfuric
acid, nitric acid, molybdic acid, a nitrate, a.molybdate, a
\— sulfate, a perchlorate, a hypochlorite, a persulfate, a sulfite
and a chloride.
3. The method according to Claim 1, wherein the additive is
selected from the group coﬁéisting of aluminum nitfate, nickel
nitrate, ammonium nitrate,'potassium nitrate, calcium nitrate,
cobalt nitrate, cesium nitrate, sodium nitrate, lithium nitrate,
ammonium molybdate, calcium molybdate, sodium molybdate, aluminum
sulfate, ammonium sulfate, potassium sulfate, sodium sulfate,
nickel sulfate, magnesium sulfate, sodium perchlorate, potassium
perchlorate, sodium hypochlorite, potassium hypochlorite, sodium
persulfate, potassium persulféte, ammonium persulfate, sodium
sulfite, potassium sulfite, ammonium sulfite, aluminum chloride,
ammonium chloride, potassium chloride, calcium chloride, nickel
chloride, sodium chloride and lithium chloride.
4. The method according to Claim 1, wherein the additive is a
combination of an oxo-acid and oxo-acid salt.
5. The method according to Claim 1, wherein the additive is

aluminum nitrate.
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- 17 - 6. The method according to Claim1l, wherein the additive is

___ammohi um nol ybdate. 7. The nethod.accqrding to Claim1, wherein the

addi tive is a conbination of alumniumnitrate and amoni um nol ybdate. 8.
The net hod according to any one of Clains 1 to 7, wherein the additive is
in an amount of fromO0.001 to 50 wt % _hased on the weight of the

conposition. 9. The use of the rinsing conposition as defined in any one

of Caigs 1 @8 @Sl aaé@a:?éfﬁgrtas b@glﬁ\ HE M A h&CaqailivdNes
met hod accordlng toany one of Cains ‘wherein the rinsing Is

carried @eéimoniuh RJlyHdEdte Machi ne by applylng the rinsing conposition to
the nmenory hard disc while the polishing machine is operating on the

nenory hard dithe methodAatemdting @o ©latiabhle Wherein ichet hédietikedis a
according to Clarm1ZI, conprising water, alum numnitrate and amoni um
nol ybdat eombination of aluminium nitrate and ammonium molybdate.
8. The method according to any one of Claims 1 to 7, wherein
the additive is in an amount of from 0.001 to 50 wt%, based on
the weight of the composition.
9. The use of the rinsing composition as defined in any one of

Claims 1 to 8 as an agent for rinsing a memory hard disc.

N 10. The method according to any one of Claims 1 to 8, wherein

the rinsing is carried out in a polishing machine by applying the

rinsing composition to the memory hard disc while the polishing

machine is operating on the memory hard disc.

11. A composition suitable for use in the method according to

Claim 1, comprising water, aluminum nitrate and ammonium

molybdate.

—

RO D

REPLACEMENT SHEET

% Aag 4700
{2 tan 358




