1 DESCRI PTI ON ALKALI - TYPE NONI ONI C SURFACTANT COMPCSI TION 5 Techni cal
Field [0001] The present invention relates to an al kali-type nonionic
surfactant conposition and a hard-surface cl eaning agent consisting

t hereof . Moreover, the present invention relates to a nethod for cleaning a
hard surface, a nethod for producing a su%strate, a nethod for producing a
recordi ng nmedium a nethod for 10 producing a photonask and a nethod for
producing a flat-panel display substrgrecrapiriorer fornmed using the

af orenenti oned hard-surface cleaning agent. Furthernore, the present
invention relates to a nethod for preserving a nonionic

surfactant-containin al kal i ne cogﬁosition. 15 Background Art [0002] Patent
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wi t hout deteriorating cleaning property and foam ng power, a surfactant
conposi tion whose pHis neutral or acidic and that contains a pol yval ent

car boxyl ig ma}aggfe?d chel ating agent, a specific nonionic surfactant and a
conmpound sel ecte rom benzenesul fonic acids (salts) and

benzenecar bojpbik Thé prestattintentionreldtes to anxlitaligppe AbiohicEayfablansubst i t ut ed
with an al kyl group havi ng a carbon nunber of 1 to 3 or hydroxyl group.
Pat ent Docunesmpobitiohrarzhe Ranbsafaca cleaBiny ageind sensastfg thaveoht iMorepverbthem t o be

Sol ved by the Invention [0003]. Nonianic.surfactant-gontainin ur.f.act ant
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conpositions. In particular, since the targets of cleaning have been

becom ng snapérdornsddusimgitHecaforementdned haed-swfgpdei cheamimgagens. nEextherfmane) thee

vi ewpoi nt of 2 enhanced cleaning property, for an alkali-type nonionic
surfact ant chipseRiinyentianpelatpsto a method for preserving a noniome surfactant-containing

alkaline composition.

15 Background Art
[0002] Patent Document 1 discloses, in order to enhance low-temperature storage
stability without deteriorating cleaning property and foaming power, a surfactant
composition whose pH is neutral or acidic and that contains a polyvalent carboxylic
acid-based chelating agent, a specific nonionic surfactant and a compound selected
20  from benzenesulfonic acids (salts) and benzenecarboxylic acids (salts) in which
hydrogen atoms may be substituted with an alkyl group having a carbon number of 1
to 3 or hydroxyl group.
Patent Document 1: JP 2007-16132 A

25  Disclosure of Invention
Problem to be Solved by the Invention
[0003] Nonionic surfactant-containing surfactant compositions include not only those
that are stored and used 1n a neutral or acidic state, such as the surfactant
composition disclosed in Patent Document 1, but also those that are stored and used in
30 an alkaline state, and it is presumed that there are many applications for such
surfactant compositions. In particular, since the targets of cleaning have been

becoming smaller and smaller in industrial applications, a need, from the viewpoint of



stored and used in a very strong al kaline state (hereinafter sonetines
sinply referred to as a "surfactant conposition”) is increasing. [0004] For
exanple, in regard to hard disk drives for use in various applications such
5 as personal conputers, portable nusic players and the |ike, demand exists
for greater storage capacity, smaller di @retrical size of disk drives and

| ighter weight. Accordingly, for about the past five years in particular,
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significantly a honi oni ¢ surtattant anges 1 n properties over
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an al kali-type nonionic surfactant conposition that exhibits good storage

stabil ity atfineqglaaticleedrythe gybstratoparfitca aessufficdntly hlendedawhpnc Mo2bver] eani ng
agent consistipg thereof. Mreover, the present invention provides, a nethod
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for produci a recordi,ng, nmedium a nethod for producing a photomask and a
met hod for qgg}bﬁtﬂﬁqg?ggg@‘ﬁ?yat-panel di spl ay substrate, all perfornmed using
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deterioration of cleaning property in storage under relatively high
t enper at ur eghanges in properties over time. Therefore, it is very important to ensure the storage
stability of an alkali-type nonionic surfactant composition. Moreover, in industrial
applications in particular, high-temperature storage stability is more important than
low-temperature storage stability. For example, even if an alkali-type nonionic
20  surfactant composition is produced under an appropriately controlled temperature, it
is necessary to consider that the alkali-type nonionic surfactant composition may be
transported br used under summer-time high temperatures.
[0006] The present invention provides an alkali-type nonionic surfactant composition
that exhibits good storage stability at relatively high temperatures, and a hard-surface
25  cleaning agent consisting thereof. Moreover, the present invention provides a method
for cleaning a hard surface, a method for producing a substrate, a method for
producing a recording medium, a method for producing a photomask and a method for
producing a flat-panel display substrate, all performed using the aforementioned
hard-surface cleaning agent. Furthermore, the present invention provides, in
30  connection with a nonionic surfactant-containing alkaline composition, a preservation
method that can inhibit the deterioration of cleaning property in storage under
relatively high temperatures.



3 Means for Solving Problem [0007] The al kali-type nonionic surfactant
conposition of the present invention contains a nonionic surfactant
(conponent A), water (conponent B), at |east one 5 conpound (conponent C)
sel ected fromthe group consisting of benzenesul fonic acid, toluenesulfonic
aci d, dinethyl benzenesul fonic acid, hydro%@benzenesulfonic acid and salts
thereof, and at |east one al kaline chem cal (conponent D) selected fromthe
group consisting of potassium hydroxi de and sodi um hydr oxi de. The anount of
t he noni onic surfactant (component A) contained is 0.5 to 20 w% and the pH
at 25C i s 1Medh for SgvegtBroblepD008] The hard-surface cl eani ng agent of the
present invent iﬁn consists of the alkali-type nonionic surfactant
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produci ng a substrate of the present invention includes; the step of

cl eani ng, usalgthareofhandiatleastane adkalinsiohgmmenl Kothpsnenhb) pelectedfromthergroam, a
20 substrate ta be cleaned that has a yetal surface or_.a gl ass rface and
that has un&ew%ta%g#m%@%%%m%@mw@mu -pﬁhesa%mgl@ﬁhmry._[oon]
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nmet hod for producing a recording nedrum contarning a recording nmed um
substratlp ap@rénte@gnetic | ayer disposed on one principal surface side of
the recordi ng medi um 25 substrate or magnetic |ayers di sposed respectively
on both pri 608l Therfaxdsusiadedeaning agait. of theprasetbidvemidniaesists aftbst r at e

formng step_of formng the recording nedi substrate by performng on a
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cl eaned wusing the hard-surface cleaning agent of the present invention.
15 invention, and in the step, the hard-surface cleaning agent is supplied to the hard

surface by immersing the hard surface in the hard-surface cleaning agent and/or
injecting the hard-surface cleaning agent.
[0010] The method for producing a substrate of the present invention includes: the
step of cleaning, using the hard-surface cleaning method of the present invention, a
20  substrate to be cleaned that has a metal surface or a glass surface and that has
undergone polishing of the surface using a polishing slurry.
[0011] The method foi‘ producing a recording medium of the present invention is a
method for producing a recording medium containing a recording medium substrate
and a magnetic layer disposed on one principal surface side of the recording medium
25  substrate or magnetic layers disposed respectively on both principal surface sides
thereof. The method includes a substrate forming step of forming the recording
medium substrate by performing on a substrate to be polished a polishing treatment
and a cleaning treatment several times in this order, and a magnetic layer forming
step of forming the at least one magnetic layer, and in carrying out the final run of the
30 cleaning treatment that is performed several times, a polished substrate is cleaned
using the hard-surface cleaning agent of the present invention.

[0012] The method for producing a photomask of the present invention is a method



[0012] The nethod for producing a photomask of the present inventionis a
nmethod 4 for producing a photomask containing a glass substrate and a
shading netal pattern |ayer disposed on one principal surface side of the
gl ass substrate. The nethod includes the step of formng the gl ass
substrate by perform ng on a substrate to be pol i shed a polishing treatnent
and a cleaning treatnent several tines in this order, 5 and the step of
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substrate, and in carrying out the final run 15 of the cl eaning treatnent
that is per frolishsl sdbstatd 1stcleansd using the hashew fanelstaanimgagent ofthegresbntisi ng

t he hard-surface, cl eaning agent of the present invention. [0014] The met hod
for preservitA¥HI%%oni oni ¢ surfactant-containing al kaline conposition of the

present inv [ AN S a2 od far .pr vin ni QNI
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(conponent D) selected fromthe group consisting of potassium hydroxi de and
sodi um hydr axabsteate el aredlbatbdedagasligiostas theoglascarhptrand The angthoé iviclides

sel ected fromt hezgroup consi sting of benzenesul fonic_acid, toluenesulfonic
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and the conponent C at 25Cis 12 or greater. _ )
cleaned using the hard-surface cleaning agent of the present invention.
[0014] The method for preserving a nonionic surfactant-containing alkaline
composition of the present invention is a method for preserving a nonionic
surfactant-containing alkaline composition containing a nonionic surfactant
20  (component A), water (component B) and at least one alkaline chemical (component D)
selected from the group consisting of potassium hydroxide and sodium hydroxide.
The method causeé at least one compound (component C) selected from the group
consisting of benzenesulfonic acid, toluenesulfonic acid, dimethylbenzenesulfonic acid,
hydroxybenzenesulfonic acid and salts thereof to be concomitantly present with the
25  nonionic surfactant-containing alkaline composition, and the amount of the nonionic
surfactant contained is 0.5 to 20 wt% of the total amount of the nonionic
surfactant-containing alkaline composition and the component C, and the pH of the
mixture of the nonionic surfactant-containing alkaline composition and the component
C at 25°Cis 12 or greater.
30
Brief Description of Drawings

[0015] [FIG. 1] FIG. 1is a photograph showing the appearance of the surface of a



30 Brief Description of Drawings [0015] [FIG 11 FIG 1 is a photograph
showi ng the appearance of the surface of a 5 substrate to be cleaned onto
whi ch a hard-surface cl eani ng agent consisting of the surfactant
conposition of Exanple 6 and a hard-surface cl eaning agent consisting of
the surfactant composition of Conparative Exanple 2 were dripped. [FIG 2]
FIG 2 is a photograph show ng the appearance imedi ately after 5 rinsing
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present i nvesirfaethnt ebhposidn bf Kxarfiple @nd 4 Burd SiddficeRmintagunt exaidity off t he
nmet hod for tEerdUCi ng a photomask of the present invention. 10 [FIG 5] FIG

5 is a fl owtbhantfasthoheompasitiexefGrineparative Examplod wieve drippestiuci ng a

fl at - panel displ ay b te. of {he present .invention. Description of
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cont ai ns "a noni Oni ¢ surfactant c‘fcorrponen A? wat er (conponent B) and at

| east one al kal i nqrehesfifag. 3662 ABRMAAEH Abwhed £8 bRANDIUTHh BetiddUBy CONSi sti ng
of potassi um hydroxi de and sodi um hydroxi de and that has high alkalinity is

stored underrodeding avedoydingghedienpsfithé present inkentt@mposi ti on becones cl oudy
and undergoes a 23Efég‘ﬂefé&éqhange, t hereby deteriorating the cl eani ng

property. The ext A$ adowshapehoy e pxaynple; o fhewmethadfar f i cant as
t he anount of the alkaljne chem cal contained in the nonionic

surf act ant - GORCKERE A§ Al RTATE CRERESSRTCPERHAS | ncr oased. [0017] The
present jpnventors 8} H10ek is Qﬂoﬁ?’%%%ﬂe‘éshgm' R el p e TRORRModSr 25

descri bed bel ow to be concom t ant th a nonionic

sur f act ant - godading Adla?-pantlkdisplay sulssires of theprédeat im@ntishns a noni oni ¢
surfactant (conponent A), water (conponent B) and at |east one al kaline
chem cal (conponent D) selected fromthe group consisting of potassium

hydr oxi de and sadi.um hydr.oxi nd.that contains the conponent Ain an
anount of 0.'3escHPyeN /Sef‘%"i‘i‘é‘gﬁﬁﬁé’g—'@%‘%sis 12 or greater, the
[0016] (Surfactant composition)
15 There is a problem that when a nonionic surfactant-containing alkaline

composition that contains a nonionic surfactant (component A), water (component B)
and at least one alkaline chemical (component D) selected from the group consisting of
potassium hydroxide and sodium hydroxide and that has high alkalinity is stored
under relatively high temperatures, the composition becomes cloudy and undergoes a

20 property change, thereby deteriorating the cleaning property. The extent of cleaning
property deterioration was significant as the amount of the alkaline chemical
contained in the nonionic surfactant-containing alkaline composition was increased.
[0017] The present inventors found that, by causing a compound (component C) as
described below to be concomitantly present with a nonionic surfactant-containing

25  alkaline composition that contains a nonionic surfactant (component A), water
(component B) and at least one alkaline chemical (component D) selected from the
group consisting of potassium hydroxide and sodium hydroxide and that contains the
component A in an amount of 0.5 to 20 wt%, the pH at 25°C is 12 or greater, the
storage stability of a mixture of the nonionic surfactant-containing alkaline

30 composition and the component C is good even under relatively high temperatures.
The aforementioned component C is at least one compound selected from the group

consisting of benzenesulfonic acid, toluenesulfonic acid, dimethylbenzenesulfonic acid,



storage stability of a m xture of the nonionic surfactant-containing

al kal i ne 30 conposition and the conponent Cis good even under relatively

hi gh tenperatures. The aforenentioned conponent Cis at |east one conpound
selected fromthe group consisting of benzenesul fonic acid, toluenesulfonic
acid, dinethyl benzenesulfonic acid, 6 hyd@oxybenzenesulfonic acid and salts
thereof, preferably at | east one conpound selected fromthe group
consi sting SSiYs I [ H%Qg | i
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one conpoungletldefedradhé protptdasigting pf kdeheasulibgicakid tluensalfbhiontid, aci d, 5
di net hyl benzenesul fonic acid and salts thereof. [0018] Although the
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t hat conponent C fynciions as,a cloud point iJhcreasi agenf for a mxture
of the noni ocmrtpogaﬁfsa F@H@P&%ﬁ‘eeagwﬂﬁo 10 C]&’Sﬁﬁ%gﬁ%ﬂc&‘f“iand conponent C
as shown byi-hg . 5@{@ ented below. 10 [0019] Here,

t he term5"cl ou %hp}(;)l!ﬁ%jt&eil%‘ﬁfoﬁe({%rug 0 Aalﬁststéﬁnp@riature at which a nonionic
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i ncreased, the hydrogen bpnd between the_ hydrophil.ic-group portions of the
surfactant Hdbe HenigBSNTHGIREE CIRtEITE }ﬁrabpemposaw BRAd cpponEnt nds shoyan
| oses sol ubil ity, | l.ytion cloudy. [0020] The cl oud
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poi nt of the™a Nt "conposition containing the
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conposition”) can be obtained as follows. (1) First, place 10 cnB of the
surfactant sofjetaittcontaining@qacdts sobuticesdtait bebedpje dihalyevhdretheasinperdtare n a
warm bath and i ncrease 20 the tenperature of the surfactant conposition at a
rate of 1¢/ sofdbeaqmeaus spktignis ipcreased.r | When ftee mgvementeftwatenpeldculesas usi ng a

| h . (3) Read .of th f
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t he t enperat ure ring the surtfactant conposition wt stlrring

rod unders a Rokemtatidsbbetufactah) tHiedoses Relubditp anaking ehahigiteoub €olsitibh alvludit
conposi tion becones transparent. (6) Repeat steps (2) to (5) twice, and the
aver age of [0020] The cloud point of the alkali-type nonionic surfactant composition containing

the components A to D (hereinafter sometimes simply referred to as a "surfactant
composition") can be obtained as follows. (1) First, place 10 cm3 of the surfactant
composition into a 30 cc test tube. (2) Place the test tube in a warm bath and increase
20  the temperature of the surfactant composition at a rate of 1°C/5 sec while manually
stirring the surfactant composition using a glass stem thermometer. (3) Read the
temperature of the surfactant composition when the surfactant composition remains
cloudy even with stirring. (4) Remove the test tube out of the warm bath and
gradually lower the temperature while stirring the surfactant composition with a
25  stirring rod under a 25°C atmosphere. (5) Read the temperature when the surfactant
composition becomes transparent. (6) Repeat steps (2) to (5) twice, and the average of
the temperatures read in step (3) is regarded as the cloud point.
[0021] <<Component A>>
Preferable examples of the nonionic surfactant (component A) contained in the
30 surfactant composition from the viewpoint of enhancing cleaning property, effluent
processability and environmental protection may be the nonionic surfactants

represented by the following formula (1).



the tenperatures read in step (3) is regarded as the cloud point. [0021]
<<Conponent A>> Pref erabl e exanpl es of the nonionic surfactant (conponent A)
contained in the 30 surfactant conposition fromthe viewpoint of enhancing
cl eaning property, effluent processability and environnmental protection may
be the nonionic surfactants represented by the followng formula (1). 7
R-O(EOMPON H (1) wherein Rl is an al kyl group having a carbon nunber of
8 to 18, al kenyl gnewEOR(POY-H2 ¢Hrbon nunber of 8 to 18, acyl group having
a carbon nunber of 8 to or al kyl phenyl group having a carbon nunber of
14 to 18. E@heseiarRlaxyaahyll gropoiavinge & carbdn Pimiserafi 8 ox ¥ 8 radkeryé geowgr laving The
characters in and n represent the_average nunber of added noles of EO and
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d of ' 1 h ' ' 2ach .bl ack
be L. sane PRFEFRELGER oA Bl b CEie oy T SRERE BRI (B Ppt 0 ™
bl ocks is t Wy GkafuSly dARWvIF BhHantES eflOn' &RERSproperty, effluent processability

15 and environmental protection.

[0023] (EO)m(PO), may be composed solely of an oxyethylene group, and it may be
composed of an oxyethylene group and an oxypropylene group. When (EOQ),(PO), is
composed of an oxyethylene group and an oxypropylene group, the arrangement of EO
and PO may be either block or random. When the arrangement of EO and PO is

20  Dblock, insofar as the average number of added moles are within the aforementioned
ranges, the number of EO blocks and the number of PO blocks may each be one or
may each be two or more. When the number of blocks composed of EO is two or more,
how many times EO repeats in each block may be the same with each other or may be
different. When the number of PO blocks is two or more, how many times PO repeats

25  1ineach block may also be the same with each other or may be different.
[0024] When the arrangement of EO and PO is block or random, the molar ratio of
EO to PO (Mgo/Mpo) being 9.5/0.5 to 5/5 is preferable for simultaneously achieving an
ability to dissolve oil and an ability to be highly dissolved in water. Moreover, from
the viewpoint of simultaneously achieving water solubility and low foamability, m is

30 preferably 1 to 15, and more preferably 1 to 10. From the viewpoint of
simultaneously achieving water solubility and low foamability, n is preferably 1 to 15
and more preferably 1 to 10, and m + n is preferably 1 to 30 and more preferably 1 to



25 in each block may al so be the sanme wth each other or may be different.

[ 0024] When the arrangenent of EO and PO is block or random the nolar ratio
of EOto PO (Meo/ Mpo) being 9.5/0.5 to 5/5 is preferable for simultaneously
achieving an ability to dissolve oil and an ability to be highly dissol ved
in water. Moreover, from the viewpoint of85inultaneously achi eving water
solubility and low foamability, inis 30 preferably 1 to 15, and nore
preferably lg4o 10. Fromthe viewpoint of sinultaneously achieving water
solubility and | ow foamability, nis preferably 1 to 15 and nore preferably
1 to 10, and[00B5t Spdcifiqexaimletifyorhpbend@ireprebentedaynthe famailhy1)Imaphb8 20.

[ 0025] Specific exanples of conpounds represented by the fornulahgéﬁ may be
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m xture of two or nore. [0026] Those that are presented bel ow may be
preferably ufhelcemspeurslsmepiesented by theforanta ) nady bévesedsimgly enmay behwed ias 2
gH2j +i O (EO)p H C H2; +1-O (EOQ q(POiH (provided that EO and PO are of

bl ock- addi tiB]h’ft}lr‘EPfth’qr@‘PPO) g(EOT H (provided that EO and PO are of

bl ock-addi ti 4O Vi O . PO are
of bl ock-add tlgkfﬁ#(ggé}@f a%%?%%&%%l&?@%ﬁ%ﬁegegggﬁﬂﬁeﬁ%Etgeng&ggjngr e of
random agiyli t hapctaRbIthecdnhicheMBA. DFhRE Bf L 30-tBOYH AT PL SOAED)#PO),FHt hese
formul ae, 15 EO is an oxyethyl ene group ( O; PO'is an oxypropyl ene group
(C31-LO); | f(psoddedthrbdO ﬁndaiP(Bambe)pkpddnionb,,CijltOéBO)q(Eﬁidlﬁ (prepided et

t he average nunber_of added  nvles of EO or Ptg];(,PD I S nunber from1l to 20;
gis a nunbeEO anghPQ atr@OQbipclfad@uarﬂ, RibyeiO-fE D)E , (grovided thatBOrand om

1to 10; t ig~a nupper, from 1 10;A. NS, nu fr 1 10. .20
[0027] ‘the aRQUHE SRoRsAIaPE: SohiFaq B B Re ittt ERTpa B of
conposition ' LG C | e
O N g R L e s U S b B S
W % andl3 r oROtiban\ixgathgleme group (C2H,0); PO is an oxypropylene group (CsHgO); jis a

number from 8 to 18; p, q, , s, t and u each represent the average number of added

moles of EO or PO p is a number from 1 to 20; q is a number from 1 to 20; ris a
number from 1 to 20; s is a number from 1 to 10; t is a number from 1 to 10; and uis a
number from 1 to 10.

20 [0027] The amount of nonionic surfactant contained in the surfactant composition
may be, for balancing the sufficient cleaning property and the stability of the
surfactant composition under strong alkalinity, 0.5 to 20 wt%, and from the viewpoint
of simultaneously achieving good cleaning property and good rinsing property of the
surfactant composition, it may be preferably 1 to 10 wt% and more preferably 2 to 5

25  wt%.

[0028] <<Component D>>

At least one alkaline chemical (component D) selected from the group
consisting of potassium hydroxide and sodium hydroxide is contained in the surfactant
composition, and from the viewpoint of enhancing the cleaning property of the

30 surfactant composition, the alkaline chemical is preferably potassium hydroxide.
[0029] The amount of alkaline chemical contained in the surfactant composition is
preferably 0.5 to 10 wt%, and from the viewpoint of enhancing the cleaning property,



of simultaneously achieving good cl eaning property and good rinsing property
of the surfactant conposition, it may be preferably 1 to 10 wt % and nore
preferably 2 to 5 25 wt% [0028] <<Conponent D>> At |east one al kaline

chem cal (conponent D) selected fromthe group consisting of potassium

hydr oxi de and sodi um hydroxide is contained in the surfactant conposition,
and fromthe viewpoint of enhancing the cleaning property of the 30

surfactant cg 134 ' ' l.S<:RLef: '
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surface is of glass, t%e pH of the surfactant conposition is also nore
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conposition at 25C and it can be neasured usi n% a gH nmet er_ ( DKK- TOA
Cor por at i on, themFBeithe suefagtant eompasiianeatch’ q; ardiitenn e mepsured vsing 8 dbhe

Bs vater (BRSO RRE PR Gbaiel TALERD affiidd eaalie Sioet pan e BemE
par ti culygy | Yipbiefch8fled MAE dfurfRStah} chiAPbsiEi/Br 36 ningflsyent , and exanpl es may

be wultrapure water, pure water, 1on exchange water, distilled water and the
| i ke, and 1590081]r aptCenpaieat B>pure water and i on exchange water are
preferably usable, and ultrapure water is nore preferably usable. Pure

wat er and’ ul t r apurWateateompsmentB) cantainied il theysurfastanscampositiopaseotng t ap

t th h t d. bon, foll d by i t t,
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the electric co Vit pur e wat e m or and
ul trapurie Wajlefapure water, pure water and ion exchange water are preferably usable, and

ultrapure water is more preferably usable. Pure water and ultrapure water can be
obtained by, for example, passing tap water through activated carbon, followed by ion
exchange treatment, distillation, and as necessary, irradiation using a specific
ultraviolet germicidal lamp, or passing through a filter. For example, in many cases,

20  the electric conductivity of pure water at 25°C is 1 uS/cm or less, and ultrapure water
exhibits 0.1 uS/cm or less. The surfactant composition may further contain an
aqueous solvent (for example, an alcohol such as ethanol) in addition to water as
described above, but it is preferable that the solvent contained in the surfactant
composition is composed solely of water.

25 [0032] <<Component C>>

The amount of the at least one compound {(component C) selected from the

group consisting of benzenesulfonic acid, toluenesulfonic acid, dimethylbenzenesulfonic
acid, hydroxybenzenesulfonic acid and salts thereof contained in the surfactant
composition is preferably 1 to 30 wt% and more preferably 2 to 20 wt% from the

30 wviewpoint of more sufficiently attaining the cloud point increasing effect; and further
more preferably 2 to 15 wt% for attaining good rinsing property without excessively
leaving the component C on the hard surface in regard to a solution diluted to an



exhibits 0.1 pS/cmor |less. The surfactant conposition may further contain
an aqueous solvent (for exanple, an alcohol such as ethanol) in addition to
wat er as described above, but it is preferable that the sol vent contained
in the surfactant conposition is conposed solely of water. 25 [00321
<<Component C>> The anmount of the at | eastO one conmpound (conponent C)
selected fromthe group consisting of benzenesul fonic acid, toluenesulfonic
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aci d, and ap-hydxaiybbezepbsaliontd 4d bethediiesul fonic acid may be
2, 4-di net hyl benzenesul fonic acid or 5 the like. An exanple of

hydr oxybenz 084l Thecempenant fhip preferabily waterysobmieand is frelerablaisdltor At he

| i ke. [0034] The co nent Is preferably water soluble_.and is preferably a
Sal t. A ool PBiD a5t &t it nellpprcsay LReE: 2 ir prefDleds 156 ReCPT | &
pref erabl e LorSfaANRAl euRLESRHAl bollEkak (SN RaROADY ] um or

the Iike) ions, "anmoni um i ONs, anmoni um’i ons, étc. Sodiumons

and/ or p@t aﬁﬂigwﬂﬂn@ﬁﬁmi‘!i&sﬂ%._e PoEHRI8RE SndloPPstaSREintiths SRSmerchrefesblap! e
preferable. [0035] Fromthe viewpoint of enhancing storage stability, the

cl oud poi nt and sbdiem isns hmcdventmaemrefialklean of the present invention is

preferably ﬁgg r _higher, nore referably 50C or. _higher, still nore

pref erabl y 5ﬁr Frora e ylewemtﬁgﬁ@hagm&%tﬂgy stabilgyheiclmerpointiod theyr t her
f bly . 70C hi.gher.., Th factant. Wil f. 1h t
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donestically and t'hen exported overseas by Ship or i ke and”stored in an

overseass 65°C higher, and further more preferably 70°C or higher. The surfactant composition

of the present invention may not always be stored at low temperatures, and for
example, when produced in Japan, the surfactant composition may be transported
domestically and then exported overseas by ship or the like and stored in an overseas
warehouse. If an exported country is, for example, in Southeast Asia, the

20 temperature of the surfactant composition could be 50°C or higher, or 60°C or higher.
Even after the surfactant composition of the present invention experiences such a
storage environment, any deterioration of cleaning property that may occur due to the
property change of the surfactant composition is suppressed.
[0036] <<Optional components>>

25 The surfactant composition may contain, in addition to the components A, B,
C and D, a silicon-based antifoaming agent, a chelating agent (component E) such as
EDTA or the like, a water soluble polymer (component F), an alcohol, a preservative,
an antioxidant, etc.
{0037] The pH of the surfactant composition of the present invention is very high and

30 it is desirable that such a pH is ensured by the use of an alkaline chemical of an
appropriate amount. Therefore, when components, other than the component E and

component F, that may exhibit a buffering action are contained in the surfactant



war ehouse. |If an exported country is, for exanple, in Southeast Asia, the 20
tenperature of the surfactant conposition could be 50C or higher, or 60C or
hi gher. Even after the surfactant conposition of the present invention
experiences such a storage environnent, any deterioration of cleaning
property that may occur due to the proper]f];/ change of the surfactant
conposition is suppressed. [0036] <<Optional conponents>> 25 The surfactant
conposi ti on R EAMPdMhe bResBRCinkEAtior, & i PeeBRAIMONRR Re dmpbnents &d D, a
silicon-based antifoam ng agent, a chelating agent (conponent E) such as
EDTA or the t¢tdntained invatneuntssuch lthatpibleycompohentsdomenexthapit aagy pdl bofiating action,
preservative, _an antioxidant, etc. [0037] The pH of the_ surfactant
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securing good rinsing property, it is preferable that, for exanple,

gl ycerol , whixith 4 mekalgwmotisxcassitelyg taithlrniedan thostrdiaciant compositionsof bed present
detergent or the |like and exhibits a strong affinity wth a pnetal, is not
excessi vel y EVEREPRaNd Ihispareqrefeszhle thatglyrenalils nefrfoptainet Jt isgaplerable that

invention, apd it is re,prefergble that glycer.ol is.not contained. .lt is
preferal et _geﬂgmﬁﬂﬁé% _t%#%%ntwngs@a? f’tgtg’teéﬁ?jeﬁ’é% h‘bvﬁéﬁg'f’flé?ﬁ of
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al kyl benzenesul foni c acid and/or . o
high temperatures is enhanced by containing a lower alkylbenzenesulfonic acid and/or

a salt thereof as the component C, and when a higher alkylbenzenesulfonic acid such
as dodecylbenzenesulfonic acid or a salt thereof, which has a strong ability to function
as a surfactant is contained in the surfactant composition of the present invention, the
20  amount of the component contained is preferably such that the effect to enhance
storage stability brought about by the component C is not impaired, and it is more
preferable that neither a higher alkylbenzene sulfonic acid nor a salt thereof as
mentioned above is not contained in the surfactant composition of the present
invention.
25 [0040] <<Component E>>
It is preferable from the viewpoint of enhancing the cleaning property against
metal ions that a chelating agent is contained in the surfactant composition.
Examples of chelating agents may be aldonic acids such as gluconic acid, glucoheptonic
acid and the like; aminocarboxylic acids such as ethylenediaminetetraacetic acid and
30 the like; hydroxycarboxylic acids such as citric acid, malic acid and the like; phosphonic
acids such as amino trimethylene phosphonic acid, hydroxyethylidenediphosphonic

acid and the like; and alkali metal salts, lower amine salts, ammonium salts and



a salt thereof as the conponent C, and when a higher al kyl benzenesul fonic
acid such as dodecyl benzenesul fonic acid or a salt thereof, which has a
strong ability to function as a surfactant is contained in the surfactant
conposition of the present invention, the 20 anmount of the conponent
contained is preferably such that the ef f&€t to enhance storage stability
br ought about by the conponent Cis not inpaired, and it is nore preferable
that neitheglianG] Shafonfhhhite GBS, SBbAIRM SluBGidle MBHivEn RIcbhdgshAR] sodfum
mentioned above 1s not contained in the surfactant conposition of the
present i nethylénedian?inefcdtbiodtate; Sodipanatratdzmxd sddiuum pref erable fromthe

Vi ewpoi nt of enhancin&kthe cl eaning property against netal ions that a

chel ati ng agedroxyethybdenedinhesphonate mayheanerenretesablosi These chelatinglagentst

chel ating agent;s may be.al doni c .aci ds.such as gl uconic acid, glucoheptonic
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t her eof Sodtadmgbaiconat e, sodi um gl ucohept onate, sodi um

et hyl enedi amj etraacetate, sodiumcitrate and sodi um
hydr oxyet hyﬁ(ﬁgj‘ueﬁfgﬁ%’?ﬁﬂ%‘wg may be nore preferable. These chel ati ng

agents may be us | r ) I 1
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preferably 1 to 5 wt% [0042] <<gggrir)pl(.)nem?)eF>>’£wat er soluble poI%r may
be cont ai nedcidrbasédcopolymat amy ooprefshbleas Watersoldlle phlymdrewpoi nt  of
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mal ei ¢ aci d,” preferably derived
15 from an acrylic acid-based compound, and more preferably derived from acrylic acid.

In a water soluble polymer, the constitutional unit (A1) is preferably contained in an
amount of 20 mol% or greater of the entire constitutional units, and from the
viewpoint of simultaneously achieving good cleaning property and good rinsing
property of the surfactant composition, the constitutional unit (A1) is contained in an

20 amount of preferably 80 mol% or greater and more preferably 90 mol% or greater.
[0044] Specific examples of water soluble polymers may be acryl acid copolymers,
methacryﬁc acid copolymers, maleic acid copolymers, acrylic acid/methacrylic acid
copolymers, acrylic acid/maleic acid copolymers, methacrylic acid/methacrylic acid
dimethylamino ester copolymers, methacrylic acid/acrylic acid methyl ester

25  copolymers, etc.
[0045] When a water soluble polymer has a constitutional unit (A2) derived from
2-acrylamide-2-methylpropanesulfonic acid, it is preferable from the viewpoint of
enhancing the dispersibility of inorganic fine particles that the sum of the mol% of the
constitutional unit A1 and the mol% of the constitutional unit A2 derived from

30 2-acrylamide-2-methylpropanesulfonic acid is 90 mol% or greater of the entire
constitutional units of the water soluble polymer.

[0046] The molar ratio of the constitutional unit A1 to the constitutional unit A2



15 froman acrylic add-based conpound, and nore preferably derived from
acrylic acid. In a water soluble polyner, the constitutional unit (Al) is
preferably contained in an anount of 20 nol % or greater of the entire
constitutional units, and fromthe viewpoint of simnultaneously achieving
good cl eani ng property and good rinsing p]r30perty of the surfactant
conposition, the constitutional unit (Al) is contai ned In an 20 am)unt of
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copol yners, pmicleaqlimfelrablgdbﬂ/&)&p%m@e pratmibly 5@150 un%ﬁ,mﬂr@enmml ic
aci d/ net hacryl ic acid copolynmers, acrylic acid/maleic acid copolyners,
net hacryl i c BreferabtHALWOHIS acid  di net hyl ami no ester copol yners,

met hacrylic th ester 25 coppl r e [.O When a
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t he nol % of gﬂ@gtercegmsmbf@pﬁeﬁ;}ablquotwp% and the nol % of the constitutional
unit A2 derived from 30 2acry]am de-2-nethyl propanesul fonic acid is 90 nmol %
or greater ofo0d8k @ompomentHnsti t uti onal un| ts of the water soluble polyner.

[0046] The nolar ratio of the.consti ut|o uni t to the constituytional
unit A2 13 (I\/Al/ C‘?I%POWPB#%%%@P&Y@WS dnat W@ﬁ@éﬁ]‘?ﬂ%@q lei’rla bility

of inorganic I /

50/ 50 to 95/ géljl g%ie%gféne 5’24"2‘?@% }écé%%q?ttﬂ%éggg Tﬁ%ﬁ@?&’ﬁi er sod[ "ubl e
pol ymer fravi ﬁﬂﬂ@acmi@ermd ahd ﬁlaﬂé\(&&%@feﬂblﬁﬂd &n hmoBR( & 20 1eRrBPHRAterfof thes
contained in the conponent F in an anount of preferably 90 wt % or greater,
and nore pr eéei@izbystifitiontbanifs) a8 tor(tGoshe eostityitidied undpbardthd is a

copol yner that contains the constitutional unit A _derived from at | east
one conpoundconstiaicendl paK M2 derivge dipm Bstylamide2 methxlpmna@ea‘éf@lc aci¢mn a

UEATILET RN VRIS EEE PN (T A
; n ;E: ! C‘: a§1 n g o gﬁmgﬁgﬁgﬁg% ?o & é;éé%o?lg re!ﬂ!&g i 4.F #8bstrate can be cleaned with
15  the surfactant composition being in a state of having a good dispersibility that is
brought by an increase in zeta potential while the good rinsing property of the
surfactant composition is maintained, may be attained.
[0049] The total amount of constitutional unit A1 and constitutional unit A2 relative
to the entire constitutional units of the component fis preferably 80 mol% or greater
20  and more preferably 90 mol% or greater from the view point of simultaneously
achieving enhancement of the water solubility of the copolymeric component fand
prevention of fine particle agglomeration and deterioration of fine particle reniovabi]ity
that may be caused by impaired water solubility of the component f.
[0050] The copolymeric component f containing A1 and A2 in such a proportion
25  (molar ratio) can give an appropriate electric charge to fine particles and is therefore
considered to be effective to prevent fine particle agglomeration.
[0051} From the viewpoint of preventing the deterioration of fine particle
removability that may be caused by the occurrence of agglomeration and obtaining
sufficient fine particle removability, it is preferable that the weight-average molecular
30  weight of the copolymeric compound component F is 500 to 150000, more preferably
1000 to 100000, and even more preferably 1000 to 50000. The weight-average

molecular weight of the copolymeric component F can be determined by, for example,



mol ar ratio (MAI/MA2) of 91/9 to 95/5. When this copolynmer is contained in

the surfactant conposition, an advantageous effect, i.e., a substrate can

be cleaned with 15 the surfactant conposition being in a state of having a

good dispersibility that is brought by an increase in zeta potential while
the good rinsing property of the surfactkht conposition is maintained, may
be attained. [0049] The total anount of constitutional unit A and
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preferable ghat the weight-average nol ecul ar 30 wei ght of the copolyneric
conmpound coéﬁ@@ 12 0 25m, to 150000, nore preferably 1000 to 100000, and

even nore p erabl y 100 0000. .The wei ght-average nol ecul ar wei ght of
the copoly feée%cgr%%tﬁgﬁgﬁﬁg'ggwq%%e%}X,?OEFW nBy, for exanple, 14 gel

per meati®n [us8ITeTRE EARPInER Gha 86 ARATRA al RfiFemeRtioh dpilyhterC OSHEH S -

[ 0052] (GPC conditions) Col um: O000PWKL+G&2500PWKL (manuf actured by' I bsoh

Cor por at i onare ftypaitcul Ol Nndteds ahd spetifically abkilf metdis8NsachdsIsofditoh yalkes, r at i 0)
S Flowrate: 1.0 nb/mn Colum tenperature; 40C Detection: Rl _Sanple size:
0.2 ny/ nL Re¢tessinsesalistand the likpigindesaliizivatle nirogentcontpunng|cempoundy os8g The

moiec wel of 300 or less are preferable. Xampiles o mtrogen'con AlIin
conponent F rr?éluj)ag a.ghatl tf 85 ap af orgrnfnti)loneﬁ co%?ly¥er. Such tsal .tsg

compounds having molecular weight of 300 or less may be those in which

15 ethyleneoxide, propylene oxide or the like is added to ammonia, alkyl amine or
polyalkyl polyamine, i.e., amino alcohols such as monoethanolamine, diethanolamine,
triethanolamine, methylethanolamine, monopropanolamine, dipropanolamine,
tripropanolamine, methylpropanolamine, monobutanolamine,
aminoethylethanolamine and the like; quarternary ammonium salts such as

20 tetramethylammonium hydroxide, choline and the like; etc.

[0054] From the viewpoint of demonstrating sufficient fine particle removability, good
dispersion stability and good effluent prdcessabi]ity, the amount of water soluble
polymer contained in the surfactant composition is preferably 0.001 to 30 wt%, more
preferably 0.01 to 20 wt%, still more preferably 0.1 to 10 wt%, and even more

25  preferably 1 to 10 wt%.

[0055] (Hard-surface cleaning agent)

The hard-surface cleaning agent of the present invention consists of the
surfactant composition of the present invention. Therefore, a preferable mode of each
component of the hard-surface cleaning agent of the present invention is the same as

30 that of the surfactant composition of the present invention. The hard-surface
cleaning agent of the present invention may be used as it is or used after dilution as

necessary. In consideration of cleaning efficiency, the extent of dilution is preferably



are not particularly limted, and specifically, alkali metal salts such as
sodiumsalts, potassiumsalts and the like; and salts with

ni t rogen-cont ai ni ng conpounds havi ng nol ecul ar wei ght of 300 or |ess are
pref erabl e. Exanpl es of nitrogen-containin conpounds havi ng nol ecul ar

wei ght of 300 or | ess may be those in whict 15 et hyl eneoxi de, propyl ene
oxide or the like is added to ammoni a, al kyl am ne or polyal kyl pol yam ne,
i.e., am no f 4Rt @ oABidD .
triethanolan?%e, né?ﬁ?ﬁ§?%§§§ aggﬁ%, nnnop;%gg%gfgagﬁg?b iS?@%ﬁ%UPJQP%??
tri propanol awate fondilutionomayp ba chegameas thtdhiisens!thaetr@ponent B contained in

am noet hyl et hanol am ne and the |ike; quarternary amoni um salts such as 20
t et r anet hyl ahesuriagtany deresddon.chol i ne and the like; etc. [0054] Fromthe

vi ewpoi nt of tratin uffjcient finpe.particle.renmvability, gaod
di s\ggr si on s[loﬁgalopﬁ}egﬂdl & fBeBt PISeNt {yentigy ngqm%?%r

sol ubl e ol i L. ! ]l ' . 001
0o 50 v of *rdBonfib AL B cbdhibo Gt oS Hon IAIPRRAILS ok Borblefs G EPad- 00
W % and eveghos®tltut 2onditafecthaMayd-Suifaceldeatifie apdtTTthd plsehtaniémich. CISkeRi ng
agent) The hard-surface cl eaning agent of the present 1nvention consists of

t he surf actasetoftherhasi-surfave cleaning agenst effthe ipmesent orentith @s ehe canpenent is

pref er abl e de of each , copponent of. the rd-syrface cl eani ng age of the
present i nveME? BRCorEPasiRd Wit %&embeélm%wogﬁleﬂr?éﬁ' %&sams@&%sqfﬁl%n of

t he present jpvent.ion..The hard-surface cleaning agent of the present
I nvention %%&dgg%}mo

224t is or used after dilution as necessary.

| nconsi dgy at %)QB’]})f((Héﬁﬁﬁléﬂﬁt&;({)i ciency, the extent of dilution is preferably
15 10 to 500-fold, nore preferably 20 to 200-fold, and even nore preferably

50 to 100-fold. \ihemetlwd fdi tleaniag arteard Barfabeoftheprasent hevention ineheleathé he
conponent B contained in_ the surfactant conpaosition. [0056] The

har d- sur f acestep ebgleaning gdard surfacecsthgt isastpraetiol eleanng using the hasdsurfaer) as 5
one conponent, in a cleanin nt c si tion that nt ai ng _conpanents ot her
than those LFRINEE eci Cet OKSr 3@@?@%&%‘“@ %q‘ﬁée%gbﬁ?‘aﬁ‘?gﬁgﬁ%wpresent

I nventi on. : fs I L RCSE i :

i nvention assaggn}gnggﬁ%%ﬁ%%{}ﬁ?ﬂs&thﬂZ%Bencomggggég&qﬁ%%%hﬁgtﬁggﬁ?{rﬁ?&gfnt he
har d- surfsmcethel leatdisagfas@deinial agdiet and/or (b) injecting the hard-surface cleaning agent.

[0058] In the aforementioned procedure (a), conditions of immersing the cleaning

target in the hard-surface cleaning agent are not particularly limited, and for example,
the temperature of the hard-surface cleaning agent is preferably 20 to 100°C from the
viewpoint of safety and operability, and the immersion time is preferably 10 seconds to

20 30 minutes from the viewpoint of the cleaning property of the hard-surface cleaning
agent and production efficiency. In addition, it is preferable, from the viewpoint of
enhancing fine particle removability and fine particle dispersibility, to apply ultrasonic
vibrations to the hard-surface cleaning agent. The ultrasonic frequency is preferably
20 to 2000 kHz, more preferably 100 to 2000 kHz, and even more preferably 1000 to

25 2000 kHz.
[0059] In the aforementioned procedure (b), it is preferable, from the viewpoint of
promoting fine particle cleaning property and oil dissolvability, to clean a cleaning
target hard surface by bringing the hard-surface cleaning agent into contact with the
hard surface by injecting the hard-surface cleaning agent to which ultrasonic

30 vibrations are applied, or to clean by injecting the hard-surface cleaning agent onto the
hard surface and then by rubbing with a cleaning brush the hard surface provided
with the hard-surface cleaning agent. It is further preferable to clean by supplying by



present invention. 10 [0057] (C eaning nethod) The nethod for cleaning a
hard surface of the present invention includes the step of cleaning a hard
surface that is a target of cleaning using the hard-surface cleaning agent
descri bed above. In the aforenentioned step, the hard-surface cleaning
agent is supplied to the hard surface by ig) | mrer sing the cl eaning target
in 15 the hard-surface cl eaning agent and/or (b) injecting the hard-surface

¢l eani ng ageifbetiorl (HdMHard bl thlfc1Rh 8 HEM 18 HAHCIPARARBHICS ihrdkions SRCHJpIRA %, Of

imMmersing the cleaning target 1n the hard-surface cleaning agent "are not
parti cul ar| yhé hatd «udfacamadfrabbiagavith & cleahhg hresi ehehandsueface peovideddwiththace
cl eaning agent is preferably 20 to 100C fromthe viewpoint of safety and
operabi | i ty,haadfauxfg@qlmngamntti me is preferably 10 seconds to 20 30

m nutes fro vi.ewpoi nt of the cleanin ropertyy of the hard-surface

T oanieg " od0dd? A iERen feaft nidkass fam poaiih OB i telhn hetussd b ASHEATRTS .
fromthegvi ' -&ﬂﬁ‘é& '&?‘jﬁ' [ v aRk . I

parti cl e5di %@??B‘F Pltd{%/ to ?;l)p y %@ﬁg@%@&el é%f [ %Agé(%‘%r’?{ukge%ﬁg?%sr ace
cl eani ng agegiet pHrticulbily Asiedd; ahd fsusaaiplé, knpwallausidssuck @s agy2dbrishiza nor e

preferably 100 to 2000 kHz, and even nore preferably 1000 to 25 2000 kHz.
[0059] In tAVAspongerbrushamethedikecdnbe used., It is suffigientfthatithesyltfasomct he

Vi ewpoi nt of ronmoting fine particle cleaning property.and oi].
di ssol vabi | ifresluency g retscpted By Hhespme Seljes 2 those BiRisably 193909?4 RdPRg the

har d- surfac | 08 ' contact with the hard surface by injecting
the hard-su fr(géggﬁ%@g%l ngﬂé%éﬁé‘%to whi ch ultrasonic 30 vibrations are

appl i edjpor [b@61¢! G MMthod R ldaMing A BaRbsfisddlof Bepreb@aihicntamenhy arlwle he
hard surface and then by rubbing wth a cleaning brush the hard surface
provi ded wiih hdditientiathe shoveaescritedgrocegusey@d andior thesaliave tdesaribedeirecedinte t o
cl ean by su\pzﬁlbyi ng by 16 1injectjon the hard-surface cleanjng agent to which
ul trasoni c prg PIgmeresstep sy igh kngwnicleaning snch asisuaRging gleansg, ¢lgamingn a

cl eaning bruysh the hard surface proui ded wi the . hard-surfgce cl eaning
agent . Loosore BRaHAeRE BibePRetie I, thddls Hofmmgr b B sele " can be used
as a neans t Slﬂg@hg) DAk ' Sifn e.
Mor eover , a[g?é;ézgmi ng rl‘l%gs]ﬁc 'S ngts)'%éi‘%%?ﬁ@lﬁﬁwgﬁ@%@gfda andggg{rgr%xanp e,
known bngshestisisesas iavéntionris biiitsily applied may be hard surfaces of recording medium

substrates, photomask substrates (glass substrates), flat-panel display substrates or
the like that contain metallic materials or glass materials.
[0063] Examples of recording medium substrates may be circular substrates on
which an Ni-P layer is formed on a metal substrate such as an aluminum substrate or
20  the like, circular substrates composed of chemically strengthened glass, and the like.
Recording media can be obtained by forming on these recording medium substrates a
magnetic layer that has a magnetic recording area and contains a metallic thin film by
spattering or a like method. Examples of metallic materials that may constitute the
aforementioned metallic thin film include cobalt alloys that are alloys of chromium,
25  tantalum or platinum with cobalt, and like alloys.
[0064] In the process of producing a recording medium substrate, in order to enhance
the surface smoothness of both principal surfaces of the recording medium substrate, a
polishing step in which the surfaces of the recording medium substrate (polishing
target substrate) is polished using a polishing agent containing, for example, inorganic
30 fine particles of alumina or silica and a solvent (i.e., water) for dispersing the inorganic
fine particles is included. Dirt derived from the polishing agent (inorganic fine
particles, organic substances, etc.), metal ions derived from facilities such as



PVA sponge brush and the |like can be used. It is sufficient that the
ultrasonic frequency is represented by the sane val ues as those preferably
selected in the procedure (a) described above. 10 [0061] The nethod for
cleaning a hard surface of the present inyvention may include, in addition
to the above-descri bed procedure (a) and/bf the above-descri bed procedur e
(b), one or nore steps in which known cl eani ng such as sw ngi ng cl eani ng,

cl eaning ugj [ | | RadsiLg '

o 19 s P o i ing RRATNE sEb e et

cl eani ng a has dndergbrecthe phishingtshe. pAednirdisavfacd ¢leaming agenttaflbhe/prseht ed may
be hard surfaces of recording nmedium_ substrates, photonask substrates

(gl ass subsﬂﬂ@ﬂ@@?Faﬂﬁﬁﬁmpﬁﬁéka§ﬁ§§hQytsubstrates or the like that contain

netallic ma Lal r, gl ass mteri.als. 6 Exaypl es of recordi;ng nedi um
Subet rat es HRPEE BTG Mot Biarnof s metln ton PR e Ry BSe Hedndaig, s
net al subst ; ) or, | |

Subot r at s GaeoauEl AR BT T Bl hBbR, oy AESr I el oSS Y13ind
Recor di ng nmaahalicaproess BRaire awhbiedfinthe pheess forpadutger Besdinpeabditim.
substrates a nmagnetic |ayer that has a magnetic recording area and contains
a metallic Umthe dubstrate/formrg process $lofirss, inianeperatingdS1IEHeampigsnbstrapetodiel i ¢
mat eri al s that y cqnstitute the afor ntiqned nmetalljic thin filminclude
cobal t al | opelishedya s t@@@@ﬁﬁbﬁ@ Ghi wmlbaﬁram ISEAHIRI wi t h
cobalt, and_l]j Sp I . i%ﬂg B '

medi um subs r@?{q%ﬁ%ﬁéﬂ?@%&@%@ﬁ n@%%@ﬁ?f@%%%%%ﬁ ness u(%‘?g‘g%ﬁdw
princi pad sWekfeascsttlingBedi@ePsWhstthteRGbYMEA B berbBning onlthid sibstieiteSfodie 1 N
whi ch the surfaces of the recording nmedi um substrate (polishin targ)et
substrate) pelishellias kemst polishingtrpatmentti(812, &ldhand deasingitreptment (S383afbd)e,

I norganic 30 fine particles of alumna or silica and a solvent (i.e., water)
for di spersPeHT Py rder.f  ne particles is included. Dirt derived from

e . b e el b o)
ecal 1 ons. DRPECca AR AR Rk RunfR a ot ol B ARRNE BUREARBRBRu G
princi pal s yd #6RMmAHtidnd @R BEsTRMASRRhEA Fe tiifhlly BRAtUGIFRGANE the

polishing step. The hard-surface cleaning agent of the present |nvention
can ef f1&i eptinyipal @afacesicla thcotding HRALIM Bukstrate bypolisking exand diaafond et hod
for producing a_ recording, medi um usi ng o )

abrasive or the like (texturing operation S21), cleaning is performed (cleaning

operation S22), and then a magnetic layer is formed on each of the aforementioned
principal surface sides (magnetic layer forming operation S25).
[0067] When the recording medium is a perpendicular magnetic recording medium,
20  in the aforementioned medium process, cleaning of a recording medium substrate is
performed (cleaning operation S22) and then a magnetic layer is formed on each of the
aforementioned principal surface sides (magnetic layer forming operation S25), but the
aforementioned texturing operation 21 may be performed as necessary before the
cleaning operation, and after the cleaning operation 22, an operation to form a
25  caldera-like projections on both principal surfaces of the recording medium substrate
by laser irradiation (Iaser texturing operation S23) may be performed (see JP
10(1998)-199047 A, JP 2007-95238 A, etc.).
[0068] It is preferable to use the hard-surface cleaning agent of the present invention
when the final run of the aforementioned cleaning treatment that is performed several
30 timesis carried out.
[0069] The aforementioned magnetic layer may be formed only on one principal
surface side of the two principal surfaces of the recording medium substrate.



5 the recordi ng medi um substrate described above. A substrate form ng
process S1 and a nmedium process S2 are included in the process for
produci ng a recording nedium In the substrate form ng process Si, first, in
an operation S11 form ng substrate to be ol i shed, a substrate to be
pol i shed in which an al umi num substrate id8entirely covered with Ni-Pis
prepared by performng N -P plating on an al um num substrate. 10 Next, a

recordi ng t:e 4 ' : ' | te to be
ol  shed_at 4AT; SHERBERIR the pRRLE oA G bR Sl e
(S13, S15) substestzk alsopemtamination byriderganidiiegjariihles drgsnic ealsstaindeg omelth um i s

a horizontal rmagnetic recording nedium in_ the aforenentioned nedi um
process, snaike ageravcanttiderefpre 4 eleaning pgentrthat euffisigntly removes themyg ngeded.

2br o ve or el Aehtmash i ietuiaie Brb Actad f i diin A Bethar nod
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recording medium 20 in the aforenmenti oned medi um process, cleaning of a
recordi ng rmatexeof. s Materialsdfor g shading anetelipattdredayargnagpbe chroorius? molghdénuen a
magnetic layer, is.fornmed on each of .the _aforenentioned principal rface

si des (nagn&ndcﬁl?é@(érarf D% AAlags FubsEyte 5y bp ARATLE RlgR AN E1%
texturing o [ c [ r. I '

Lext U0 OGR! S0l IR REgRSTABKTE AR RSESIAD IS ool PN,
cal der api keupstih®RErdAiSeledtrdietlByd fhféPah aSuithes@erédf ahAthatie ®irdieGsEedi um
substrate by laser irradiation (laser texturing operation S23) may be
performed ( gemel@splafA0ahl1hAho HFochss dipradirin®h@aid cAystal teleyisidreéd]pladma s

preferable to use the hard-surface cleaning agent of the present invention
when the fi rglevisipnsof Magerals frameleqtendedaxerapay bejtrapsparapielegtrpde thin films

f d 30 .t ' \ ed ..l Q0G9] The, af '
D o e SO MRl R Bl S5 B, AR e LB RLSUBOLRER . 1
princi pal syphapealali-fdrpls&eRdMHRYKREdI um substrate. 18 [0070] Simlarly,

in the process of producihg photonmask and flat-panel display substrates
al so, cast arfooli Gy shows garikambplesf apaethod/fasprodugagiapletdisaskices or the

[0074] As shown in FIG. 4, a glass substrate forming process S3 and a shading metal

pattern layer forming process S4 are included in the method for producing a
photomask. In the glass substrate forming process S3, a glass substrate is formed by
performing polishing treatment (S32, S34) and cleaning treatment (S33, S35) several

20 times in this order on a substrate to be polished (base material for a glass substrate)
that has been formed in a to-be-polished substrate forming operation S31. Next, a
shading metal layer is formed on the glass substrate by spattering or a like method
(S41), and then the shading metal layer is selectively etched using a lithography
technique to form a shading metal pattern layer on the glass substrate.

25 [0075] Specifically, a photoresist (photosensitive resin) is initially applied to a shading
metal layer (S42). Next, ultraviolet rays or the like are irradiated on the photoresist
through a mask for photomask formation to transfer the mask pattern onto the
photoresist, the photoresist is then developed, and the exposed portions of the
photoresist are removed (S43). Next, the portions of the shading metal layer that are

30  uncovered by the removal of the portions of the photoresist are removed by etching
(S44) to form a shading metal pattern layer. Finally, the aforementioned photoresist
is removed (S45).



| i ke occurs, and therefore a cleaning agent that sufficiently renoves them
I's needed. [0071] Aphotomask is a tenplate that defines a circuit pattern
for use in a 5 lithography operation when formng a circuit pattern of a
sem conductor device, and is conposed of_ a glass substrate and a shadi ng
netal pattern layer fornmed on a surface Yhereof. Materials for a shadi ng
netal pattern |ayer may be chrom um nol ybdenum and the |ike, and materials
for a gl ass[gpyBpt IrPfoPmiya BRsSIb@MdtiatdlifRHrefReabld & hdcihe har@Qudhoctlédidhg Panel
di splay substrate refers to a substrate that is conposed of a glass 10
substrat e aagbrdiof thequeseaddénventon Witemihe foral aws of theedoreheneofhedcldatingt is for
use as a panel display material in the process_of producing |iquid crystal
t el evi si onstrgaEney 1s peglopppd sevesal tymewisicarded 9it- an el ectrode | ayer nmay be

t ranspar ent t thin filnms | 7O fi . indjumtip oxide filns) and
the 11 ke. alfH7AE: EREG i anliinpdt ol et for bR ERe o faliel spley b "anc
t he Iike_i 19880¢3] FIG 4 shows an exanple of a nmethod for producing a
phot omask. [0074] As shown in FIG 4, a glass substrate form ng process S3

and a shadi [0978Ft Ak shgwen ireFIG) B pesladsaubstrgteformnegprodbsa 86 andeinledrdda t he
met hod for producing a photomask. In the glass_substrate form ng process

S3, a gl asslayeprmangprosesssithare ingludebins the met§op &irinrpdwging a dat-rane! dispday
S34) and clegning tr ment 33, .S35) .several ti.mes in this.order on a
Subbt rat et SUBL e [ 15H0A s SbTAE g Do e AR ePnt 1 o
been forned.| 1 00z ' r rL@aBﬂu%)ﬂ?@ | Nexbrald
shadi ng net g%ﬂ?%;/%gppgs}ﬁgéh%g o%%?’g@agghgg strate %@ésngg%ﬁrgl{)gg orraé i ke
met hod 1(f S4dimesai thit bederhe sibatiatotoBRimlishél/®asé fasatiAdor & glays Qilshege)usi ng
a lithography technique to forma shading netal pattern |layer on the gl ass

substrate. tathaebsén pmedin anlopgratmngiidtforesigstubsiratettodemolishede Nest,@) i s
initially applied. tp a. shadi metal |ayer (.S42). Next, ultraviol ays or
the | ike ar Betalthin Blmis fgrmedign HhsoslBssebstrate by %t{fféwralgﬁ% et&wé?% sk
formation t 1 r . '

phot or esi st‘pulléET thr}f% evﬁéf%l{)f@?{ﬁnﬁ%%él?c%ﬂére xposée(fﬁspl)% F%ﬁ@%ﬁﬁéﬁgﬁg%resi st

ar e r enovedid$AR) clebipdde laydrormieldiaRsubitrifedSeRasisey. metal layer that are 30
uncovered by the renoval of the portions of the photoresist are renoved by

et chi ngl5 ( 9} oSpenifinally,shpltitomgsist (phlotqransitve résayas initialpappljeditha shading

af orenent i oned ot or esi [ renpved (S4 19
metalp @62 . ﬁext, itravi%?et rays( or tize like are irradiated on the photoresist

)|

through a mask for photomask formation to transfer the mask pattern onto the
photoresist, the photoresist is then developed, and the exposed portions of the
photoresist are removed (S63). Next, the portions of the metal thin film that are

20  uncovered by the removal of the portions of the photoresist are removed by etching
(S64) to form an electrode layer. Finally, the aforementioned photoresist is removed
(S65).
[0080] In the production methods shown in FIG. 3 to FIG. 5, the polishing treatment
and the cleaning treatment are each performed twice, but how many times the

25  polishing treatment and the cleaning treatment are performed is not particularly
himited insofar as each of the treatments is performed at least twice. The
hard-surface cleaning agent of the present invention may be used not only when the
final run of the cleaning treatment that is performed several times is carried out, but
also when other runs of the cleaning treatment that is performed several times may be

30 carried out.
[0081] In the method for cleaning a hard surface of the present invention, substrates
may be cleaned one substrate at a time, or a plurality of substrates to be cleaned may



[0076] In formng a glass substrate, it is preferable to use the

har d- surface cl eaning agent of the present invention when the final run of
the aforenentioned cleaning treatnent that is performed several tines is
carried out. [0077] FIG 5 shows an exa%e of a nmethod for producing a
flat-panel display 5 substrate. [0078] shown in FIG 5, a glass
substrate form ng process S5 and an el ectrode |ayer formng process 56 are
i ncl uded i rpd HearBatd@dcd. OMEreBPICHRDrambredicatdnetanls 6 baYisediiddrdh€malyn t he
gl ass substrate form ng process S5, a glass substrate is formed by

per f or mi ng lpodnegdrimgyet r eat ment (552, S54) and cl eaning treatnment (553, S55)
several 10 tinmes in this order on a substrate to be polished (base nateri al
for a glass substrate) that has been forned in an operation S51 form ng
substrate tﬁxbe {églished. Next, a netal thin filmis forned on the gl ass
substrate by %IBB ering or a like nethod (S61), and then the netal thin
filmis sselfppko)v el Prepsatin dEs i Raht doﬁftﬁéﬁi%ﬁ% ah&%ﬁ?d-gﬂﬁaée%leafrﬁﬁghgéht_s

el ectrode | ayer on the glass substrate (S62 to S65). 15 [0079 peci fically,
a photoresi st ( pHbheosafitdantwempesitions oEExamplealllty 18@pdiGanparative Exdmples
metal fil m{SGZ). Next, ultraviglet rays or_the like are irradiated on the

phot or esi st 1 ta hvetrebtained Sy endipgiand rixmertbe ArrmPoRentdsq asiertidinthe msk
GG R T e R SRR N T R K
of the met gl :sm&kbm%b%g%éﬁe%%%ﬁ%E}x‘aﬁlﬂl@s”Ptbaéaﬂ&7té‘e porti ons

of the photoresist are re S64) to forman el ectrode | ayer.

Fi nal | y10 t henaherceiBriviailakld agaetey maassiumh hydesmdeshluti@bEOH One&itrdtiont ke
production nethods shown in FIG 3 to FIG 5, the polishing treatment and
the cl eani ngt%)was neask  dn shepreparasionef theisurfactant dymposisionsaflixanples lite 25

lBSH? cul or | 15 3 Prheal s a5 RAAb SOUSH SO oh BB FBIES GO or ned at
b used not BN AT PR Rl oG Bon bl BBt YRR B o™

perforned sey@patativeB&nisle 650 B6rcilly availhbleadhstbetiigblahiiRiwadinedof the
cleaning treatnent that is performed several tines may be 30 carried out.

[0081] 15 t 0683kt Bledningpropertintasts as descubeslbdlaw evené catredmué semg thavent i on,

substrates .. .
resulting surfactant compositions as hard-surface cleaning agents. The

aforementioned hard-surface cleaning agents after storage under a 60°C atmosphere
for one month were diluted 100-fold with water, and cleaning property tests as
described below were carried out using those diluted solutions.

20 [0084] The numerical values attached to the characters C of the components A in
Table 1 and Table 2 indicate the number of carbon atoms contained in the
hydrocarbons. Cg219-O-(EO)5(PO)15(EO)5-H is a mixture of
C12-0-(E0)5(PO)15(EO)s-H and C14-0-(EO)s(PO)1.5(EO)s-H.

[0085] 2. Cleaning property test with substrate to be cleaned

25 By performing polishing using a generally used polishing slurry, a substrate to
be cleaned that was soiled with fine particles of an abrasive derived from the polishing
slurry, polishing dust derived from the substrate material and the like was prepared,
and the cleaning property of the diluted solutions of the hard-surface cleaning agents
against the fine particles was evaluated using this substrate.

30 [0086] 2-1.Preparation of substrates to be cleaned

(Substrate A to be cleaned)
A substrate obtained by performing additional polishing under the following



may be cl eaned one substrate at a tinme, or a plurality of substrates to be
cl eaned may 20 be cleaned at once. Mireover, one or nore cleaning tanks to
be used in cleaning nay be one or nore. Exanples 5 [0082] 1. Preparation
of surfactant conpositions and hard-surface cl eaning agents The surfactant
conpositions of Exanples 1 to 13 and Corrpé’rlati ve Exanples 1 to 7 were

obt ai ned by bl ending and m xi ng the conponents so as to attain the nmake-ups
presented i nofafloas @p(ﬂsi@Hjn h&it#éns A of BELHOS 18R AlsuPB &Y ofahGi-B Yldted kd¥trate
conpositions of Exanpl es to 10 and Conparative Exanples 1 to 5 and 7, a 10
commrer ci al | Yoateaidizahéter:&fuanigs inetr dimmheter Fonmeg, deickndsst 1.27 M Grrface
concentration: 48 % .was used. In the preparatjon of the surfactant
conposi t i onerE}ghB@ém% n@ that hadbeen oliained by perfprming prebminayresels sodi um

hydr oxi de sol wtjon (NaOH .concentratjon: 48 w% was used, |n the

o epar at | on RSSpiRE i o RN Shrod sl R ot it o AtiBG ety Vs wsed as
comrer ci & | ysd%‘éﬁ:ﬁhﬂ@h?né‘dg hanol am ne was used. 15 [0083] O eaning
property tests as descri bed bel ow were carried out using the resulting

surfactant coo®nsi(PobstangsoriiitichssAl f ace cl eani ng agents. The aforenentioned
hard-surface cl eaning agents after storage under a 60C atnosphere for one
month were di | ut edPoliBbirfganachine Davblesside HRcpobishen{imapufacspeadihy SreedFamsCo.,
descri bed b;t%y were carried out using those diluted solutions. 20 [0084]
The nunericat®al ues attached to the characters C of the conmponents Ain

Tl o 1 a0 Tabl gyl e, Ml 8 S A B B i
Cl12' O ( HQ S(mehifaetuzed by Fufibd Colitd® (EO 5(PO) 1. 5(EO 5-H. [0085] 2. C eaning

property test with substrate to be cleaned 25 By perform ng polishing using
a general |y used pdlisbhigiiuwsd:Callpidad ssind shurgt @roduct iNe. dVemnkedd t2P2000a s

soiled with fine_ particl of an abrasive derived fromthe polishing
slurry, pol i@HPH%da’Jg‘ligﬂﬁo\ﬁtéﬂp? he substrate nmaterial and the |ike was
prepared, and th | eani e f ot.he .djhu .Qn .k he
har d-surface cl eaﬁ%ﬁﬁ‘@%‘éﬁ?@% éi@élgl&flﬁié ?'g;gbﬁécf%tq’id%’l o§;$ \I;ég%gg(glfsz’ﬁ%d usi ng

this substraflgry3fhd APAfIn 2-1. Preparation of substrates to be cleaned

15 Water rinse: load: 30 g/em?, time: 20 seconds, flow rate of rinsing water: about
2 L/min
[0088] (Substrate B to be cleaned)
A substrate obtained by performing additional polishing under the following
conditions (polishing conditions B) on an aluminosilicate glass substrate (outer
20 diameter: 65 mmg, inner diameter: 20 mme, thickness: 0.635 mm) that had been
obtained by performing preliminary two-stage polishing using a polishing agent slurry
containing a cerium oxide abrasive was used as substrate B to be cleaned.
[0089) (Polishing conditions B)
Polishing machine: Double-side 9B polisher (manufactured by SpeedFam Co.,
25  Ltd)
Polishing pad: Suede type (thickness: 0.9 mm, average pore diameter: 30 um,
manufactured by Fujibo Co., Ltd.)
Polishing liquid: Colloidal silica slurry (Product No.: Memolead GP2-317,
manufactured by Kao Corporation)
30 Preliminary polishing: load: 60 g/cm?2, time: 60 seconds, flow rate of polishing
slurry: 100 ml/min
Main polishing: load: 100 g/cm?, time: 900 seconds, flow rate of polishing



(Substrate Ato be cleaned) A substrate obtained by perform ng additional
pol i shing under the following 21 conditions (polishing conditions A on
both principal surfaces of a Ni-P plated substrate (outer dianeter: 95
mr(p, inner diameter: 25 mctp, thickness: 1.27 nm surface roughness (Ra):
1 nm that had been obtained by perform n&zprel I mnary rough polishing
using a polishing agent slurry containing an alum na abrasive was used as 5
substrate A ¢ [ 0087] (Polishing conditions A) Polishing

machi ne: Dou%?lg?g@eﬁg‘gﬁglol i sher (manufactured by SpeedFam Co, Ltd.)

Pol i shing pad: SuéWatelryiise(lbdd:S0phss2, tithed 300emuds, dow 1206 of indngivater: 30 m
10 manufactured by Fujibo Co., Ltd.) Polishing Iiquid: Colloidal silica
slurry (Prodihout Rd/mivenol ead 2P- 2000, nmanufactured by Kao Corporati on)
Mai n pol i shi[ﬂﬁ' I?ga}g: 100. g/ cn®2, time: 300 seconds, flow rate of polishing
slurry: 100 ?% 5C rinse: load: 30 g/cnR, tinme: 20 seconds, flow

rate of = nsin X ] r d A
substr at e5 obt a?n\é\ﬁﬁgé;/su&ggg i(#‘?htgn%é é%%[%ﬁgﬁegoﬁ%{gﬁ%n%%%%léﬁﬁg?%l g}\?vi Lg
condi tions (didredhi ng&aeﬁhhgqeeio@{the@-smg@ gl Rllbruslet(frdlstms), sl biiskes

(outer 20 dianeter: 65 mp, Inner diameter: 20 mr(p, thickness: 0.635 nm
that had beeseconistagebandyltymohizshpwer (thitistagelnindenthesfoll geingadonditiong. usi ng

S T T T
o o Ad e A TSRt ),

manuf actigy edihay thiskiedid a %;!aééiin)thé’eiebﬁﬁ{gnﬁvide Geticde rélPbhRhERyesd inktzdled! Ur Iy
(Product No.: Menol ead GP2.7317,

(first stage), revolving roll brushes were pressed against both principal surfaces of the

substrate to be cleaned, and cleaning was performed for 20 seconds by injecting a

diluted solution of a hard-surface cleaning agent onto both principal surfaces of the

substrate to be cleaned. The amount of diluted solution of a hard-surface cleaning
15 agent supplied was 70 g/20 sec.

(2) Rinsing: The substrate after cleaning by the diluted solution of a
hard-surface cleaning agent was transferred to a place in the cleaning device where
roll brushes were installed (second stage), revolving roll brushes were then pressed
against both principal surfaces of the cleaned substrate in the same manner as in the

20  cleaning (1) described above, and rinsing was performed for 20 seconds by injecting
normal-temperature ultrapure water onto both principal surfaces of the cleaned
substrate. The cleaned substrate was then transferred to a place where an ultrasonic
shower was installed (third stage), and rinsing was performed for 20 seconds by
injecting normal-temperature ultrapure water provided with ultrasonic waves of 950

25 kHz onto both principal surfaces of the cleaned substrate. The amount of
normal-temperature ultrapure water provided with ultrasonic waves of 950 kHz
supplied was 300 g/20 sec.

(3) Drying: the rinsed substrate held on the spin chuck was subjected to fluid
removal drying by rapid spinning (at 3000 rpm) for 1 minute.

30 [0091] 2-3.Evaluation of cleaning property against fine particles

The cleaning property against fine particles on the surface of the substrates

that had undergone (1) through (3) was evaluated according to the following method.



manuf actured by Kao Corporation) 30 Prelimnary polishing: |oad: 60 g/cng,
tinme: 60 seconds, flowrate of polishing slurry: 100 nmilm n Main polishing:
| oad: 100 g/cnR, time: 900 seconds, flow rate of polishing 22 slurry: 100
m,/mn Water rinse: load: 30 g/cn2, tinme: 300 seconds, flow rate of rinsing
water: about 2 Umn [0090] 2-2. C eani ngz§ The substrate A to be cl eaned
and the substrate B to be cleaned were both cleaned using a cleaning device

(t hree- st agerfe/igults bd siShembld | 48d Tabe®e) . roll brushes (second stage)
and ultrasonic shower (third stage)) under the follow ng conditions. (1)

d eani ng: THB092]b SFheadrés] substrates| veera ebisdrned withcestanning dlétron mimosegpelat/i ce
were placed in the transfer iting area, one piece of the substrates to be

cl eaned was 100§-foldanagmfention (isyal keld ramgec aboyt 10Qeine pensidelyand thenumper of

o SR B o S b Bl o
cl eani ng 5WaZcoEClﬁ€Jd9r @%95E%st?&eé%ﬁ%o%ﬁﬁeﬁﬁﬁbﬂh%tchﬁ?edaout%'t '19;1&%&6% Ett]i)aﬁ’l'aoﬁf a

har d- sur f ac eani ng agent onto princi pal surfaces of the substrate

to be cl eanash eath@riawipahsudhcedf buwubstratel 16.) 100 lofationban ebtali10dcmatioheaizixng 15
agent supplied was 70 g/ 20 sec. (2) Rinsi ng:a The substrate after cleaning by
the dil uted ssbstratesh d¥asad ongheitotaliungkergf dan patticeratithad 90 pheareedlocatipnso a

I inth ing deyi ce, wh l.I_brush instal |l ed (s d
Gt age) | r oy I HEOIEIE (XjhE SRISINE Pellen FHE08he iR PIBBETY BERAE
surfaces of eﬁcf{}ﬁﬁﬁl“%% %ﬁ%&f&ﬂ&ﬁm&&% same manner as in the 20 cleaning

abo

(1) describ ve, and rinsing s performed for 20 seconds by injecting

nor nal - tienpecEidligtiof dritefivh orvida@ingdpropeitphaict ifé pattickgsf aces of the
cl eaned substrate. The cl eaned substrate was then transferred to a pl ace

where an ul t@aYbetaal swoberoffae pamgtles weslO( t hi rd stage), and rinsing was

br ovi ded wi (" St A8 CPRIBhGRAI DS saU0S 78 RFE Zont o bot h pr i nci pal sur faces of
(i 1o, BV A T, Ml BT ot oTPer 2 ure 1 L epre vater
X The total number of fine particles was 6 or more.
15  Acceptable products have a cleaning property against fine particles of either O or ©.
[0093] As can be understood from the results shown in Table 1 and Table 2, the
diluted solutions of hard-surface cleaning agents prepared using the surfactant
compositions of the present invention have excellent cleaning property against fine
particles. Moreover, the cloud points of the surfactant compositions of Examples 4 to
20 10 and 13 were all 65°C or higher. The term "cloudy" in Table 2 means that the
surfactant compositions were in the state of being turbid and opaque to such an extent
that nothing beyond the transparent containers filled with the surfactant compositions
could be seen through the containers. The term "slightly cloudy" means that
although the surfactant composition was in the state of being turbid, things beyond the
25  transparent plastic container filled with the surfactant composition could be seen
through the container. The cloud points of the compositions of Comparative
Examples 1, 3 and 4, which were slightly cloudy or cloudy at 25°C, were not measured.

[0094] [Table 1]
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supplied was 300 g/20 sec. (3) Drying: the rinsed substrate held on the spin
chuck was subjected to fluid renoval drying by rapid spinning (at 3000 rpm
for 1 mnute. 30 [0091] 2-3. Evaluation of cleaning property against fine
particles The cleaning property against fine particles on the surface of the
substrates that had undergone (1) thr¥dugh (3) was eval uated according to

the followng Impthod. | 43 [The results are shgwh in ,Teblle 1 afd Table 2.
[0092] The dnked suliSidiat essver e obﬁﬁervéj wdih ag:ﬁ@n%i ng [edgctron
m croscope gt | 1000-folld gagnifilcat) on (visugl §fi ¢l d| rangg: gbout 100 m per
side), and fhel nunber|af |fine part)¢les repgi i@gggonot he |suljstrate surfaces
observed wi |k théFovsSuaI Field was |5 count®d| ForE basjuBdt@dtes, this
observationj V cafried oyt 4 0 lb¢ations|at jrandom Jon leagh pri nci pal
surface of psttat g, i.e., 100 |pgations|injtotal | cLO llocgtions x 2 x 5
substrat es) bed | on|& he |toot al nurfbe;r of fi¥le t3 he 100 observed
| ocati ons f according tlo tthe if ol |l gwing evdl ilLon ign, the cl eaning
property aghi fine «pantd ¢l e was| gvalyat 354 dal e. 10
<Eval uat i on| q er ijoh|¥or |c¥ eaning Eﬁope?ty $15 icles> @ The
total nunbef ti-pe—partiel }Ss—was—P—0+—h R fine particles
was 1 or 2. - | The 4 pt|lal |nunber| of |fli ne, pa \;é/w x : The total
nunber of ffnel parfit|®s was|6Nor nphe. <15 a s have a
cl eani ng prpq ¥ jg‘ frst—fe p%r*r ¢tes—of O1or [ 0093] As can
be under st opq om tgn%reﬁultsgsho iyin Jabl 1% the diluted
sol utions of d- sur f'dce |cl eani|ng agents pi i sur fact ant
conposi ti onpg the emt—imnventT tave st C property
agai nst fingg|~J&rtic % Vor eoger, tdhe o out S5 rfactant
conposi ti onE Exanplgs 4 to 20/ 10 and 13 = ifjgher. The term
"cl oudy" in|1 e f cgns [t hat Tjhe | gurfacti PO lere in the
state of bej|n ur bigl|zind jdPaque| t o[gguckE an §1 @at@no@ki ng beyond the
transparent| g ainers |fillled with the surf3 coppogsi tji on)ls  coul d be
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[0096] 2-4. Evaluation of rinsing property
FIG. 1 shows the appearance of a surface of the Substrate A to be cleaned after
the left half of the substrate was given three droplets of a hard-surface cleaning agent
consisting of the surfactant composition of Comparative Example 2 and the right half
5 of the substrate was given three droplets of a hard-surface cleaning agent consisting of
the surfactant composition of Example 6 and the substrate was dried by being left to
stand at room temperature, and FIG. 2 shows the appearance immediately after
" rinsing the substrate shown in FIG. 1 under the conditions described below.
[0097] (Rinsing) About 500 ml each of pure water was poured onto the right half of
10  the substrate and the left half of the substrate. In this instance, care was taken not to
let the hard-surface cleaning agent consisting of the surfactant composition of
Comparative Example 2 dripped over the left half of the substrate move into the right
half of the substrate and not to let the hard-surface cleaning agent consisting of the
surfactant composition of Example 6 dripped over the right half of the substrate move
15  into the left half of the substrate.
[0098] As can be understood from FIG. 2, when the surfactant composition of
Example 6 having a higher cloud point was used, the hard-surface cleaning agent was
favorably removed by rinsing from the surface of the cleaned substrate, and it was
thus demonstrated that droplets are unlikely to remain after rinsing. That is, it was
20 demonstrated that a surfactant composition having a high cloud point exhibits good
rinsing property.
[0099] As described above, according to the present invention, an alkali-type nonionic
surfactant composition that exhibits good storage stability at relatively high
temperatures, and a hard-surface cleaning agent consisting thereof can be provided.
25  Moreover, the present invention can provide a method for cleaning a hard surface, a
method for producing a substrate, a method for producing a recording medium, a
method for producing a photomask and a method for producing a flat-panel display
substrate, all performed using the aforementioned hard-surface cleaning agent.
Furthermore, the present invention can provide, in connection with a nonionic
30 surfactant-containing alkaline composition, a preservation method that can inhibit the
deterioration of cleaning property when stored at relatively high temperatures.
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c4 ~ ~ 26 [0096] 2-4. Evaluation of rinsing property FIG 1 shows the
appearance of a surface of the Substrate A to be cleaned after the left

hal f of the substrate was given three droplets of a hard-surface cl eaning
agent consisting of the surfactant conpo@ﬁtion of Conparative Exanple 2 and
the right half 5 of the substrate was given three droplets of a hard-surface
cl eani ng ag SRS AShI o0 t he surfactant conposition of Exanple 6 and

t he substra?@ﬁgas d%?%%&%yﬂgeing left to stand at roomtenperature, and
FIG 2 showd0100] aphearanteeichapiticeigehy cafsisting of tinssurdadting cmppbitvhef siown
in FIG 1 under the conditions described below [0097] (R nsing) About 500
n each of presenfanventigads didutedds apeassanyea harghd fis geanefousingthaibst r at e

and the left, hglf of the .substrat I i s, instance,. car s taken not to
"ot the har il OPsing Ageniguihe elnad BrituReRes SR RelBR AREEhES: ¢! on
of Conpar atgd d ol . e
O o COTDS! SR il BRSOl Lol ilonis S bl Ry
cl eani ng agesubstraftsiantithgliké cihbe efidichlg rambveDbpelsiting el higkhriéaed hard
dripped over the right half of the substrate nove 15 into the left half of
t he subst r atssurface0@d)] beobtainad b eTherdfore tthe drdsentnnFe@iorRcanoatribite todhé act ant
conposition o Exanpl € 6 havi ng hi gher cl oud point was used, the
hard-surfacémgﬁégﬁpgg“gééﬂ?gmﬁ§“miavorabIy removed by rinsing fromthe
surface of the cleaned substrate, and it was thus denonstrated that
droplets are unlikely to remain after rinsing. That is, it was 20
denonst gt ed that a surfactant conposition having a high cloud point

exhibits good rinsing property. [0099] As described above, according to the
present invention, an alkali-type nonionic



surfactant conposition that exhibits good storage stability at relatively
hi gh tenperatures, and a hard-surface cl eaning agent consisting thereof can
be provided. 25 Moreover, the present invention can provide a nethod for

cl eaning a hard surface, a nethod for producing a substrate, a nmethod for
produci ng a recording medium a method f 8P produci ng a photomask and a
nmet hod for producing a flat-panel display substrate, all perfornmed using
the aforenmentioned hard-surface cl eaning . Furthernore, the present

i nvention can provide, in connection with a nonionic 30

sur f act ant - doht ai fimgkalikgpe neniomioparthétanticonapgsitiaatongirisimg:met hod t hat can
inhibit the deterioration of cliéning property when stored at relatively
hi gh tenperaturesﬁJZ¥HmﬁﬁﬂU§wﬁw@1ONBEQW@ﬁﬁSJity [ 0100] A hard-surface

cl eani ng agent consistgg of tgg surfactant conposition of the present
invention is dilut eRet , a hard surface is cleaned using the

har d- sur kace cl eanj i I 1| b
Grrt such as 5 11 AsWhePiloroddtodthbotidit C) Seiith ol Beioup B 1Y
phot onasks, Hehadnegalfenic déidploRienesullitfi¢ a4 dimethylbenhésulfoait doal ef ficiently

renmoved by cl eaning, and highly cleaned hard surfaces can be obtained.
Ther ef ore, thydronybsezemepulfoant 2adh avdsaltotheredfut e to the enhancenent of a

P opoat t | on Corpr i laRst Snesalkaline chegnicel Germpannt D SnlsgREToTAfhe SEaar
conponent b . [ . selected fromthe gro
Conar nsighifl of Ry R By ARIRE- G oRRIR AN ARbide. IToup

consisting O esul toni aci d,

di met hyhjpenzenesulthe Bﬂﬁh&?*)énombﬁiérsﬁi‘fﬁl%&% eoBpMifiontdtamink eechonddié
thereof, at |east one al kaline chem cal (conponent D) selected fromthe
group consissirfaognd {copponsat Ahintaroamminteof Asitos2ivtinalng dineitigtepHED 26P@ of 12
al kal i -type noni oni c surfactant conposition containing the nonionic
surfactant (EEKRIMent A) in an amount of 0.5 to 20 wt % and having a pH at
25C of 12

[2] The alkali-type nonionic surfactant composition according to claim 1, further

15  containing a chelating agent (component E).

[3] The alkali-type nonionic surfactant composition according to claim 1 or 2,
further containing a water soluble polymer (component F).

20 4] The alkali-type nonionic surfactant composition according to any one of claims

1 to 3, wherein the nonionic surfactant is represented by formula (1) below:
RI-O-(EO)(POxH (D)

wherein R!is an alkyl group having a carbon number of 8 to 18, alkenyl group having
a carbon number of 8 to 18, acyl group having a carbon number of 8 to 18 or

25  alkylphenyl group having a carbon number of 14 to 18; EO is an oxyethylene group;
PO is an oxypropylene group; m and n represent the average number of added moles
of EO and PO, respectively; m is a number from 1 to 20; n is a number from 0 to 20;
and the arrangement of EO and PO in (EO),(PO), may be either block or random.

30 [5] The alkali-type nonionic surfactant composition according to any one of claims
1 to 4, having a cloud point of 65°C or higher.
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or greater. [2] The al kali-type nonionic surfactant conposition according to
claim1, further 15 containing a chelating agent (conponent E). [3] The

al kal i -type nonionic surfactant conposition according to claim1 or 2,
further containing a water soluble polyner (conponent F). 20 [4] The

al kal i -type noni onic surfactant conpositi®® according to any one of clains

1 to 3, wherein the nonionic surfactant is represented by formula (1) belomf

R-O(EQO M P9 n H,GL) wheg el iS a Ik. . gr i ng a carbon

5 to 15, ol Ky (ig EGR Deting 3eR At o AR B herimENuTTRT, 1

a carbon nughanosfioPaderdif agy'soﬁégﬂadgﬂﬁqyﬂoagr oup having a carbon nunber of
14 to 18; EO1s an oxyet 1yFene group; PO i1s an oxypropylene group; mand n
represent the average nunber of added noles of EO and PO, respectively; m

is a nunber from1l to 20; n is a nunber fromO to 20; and the arrangenent
of EO and Pﬁ']u n (E@mmlmamwmmcm&mh%@n[@mmw

al kal i -t on| urf.act an S|t|on cordi to any cl ai s
1 to 4, R Sheisg s cESthg ek pefidess metd) SuREE by B aines suae.
cl eani ng agent conS|st|ng of the al kali-type nonionic surfactant
conposition according to any one of clains 1 to 5. [7] The hard-surface

cl eani ng agfgit acThehapdstfa®) dédnifg apdittfaeéordingtacthi®UT, weeeinThe haphed by
the hard-surface cleaning agent includes a netal surface or a glass surface.
[8] The har dudacdiaaeecirdmg medingesubstuate pdiotegnask ssibsirateror fetpanehdisplay har d
surface is a ecordlng medi um substrate, photomask substrate or fl at-pane
di splay suBYP§tEte. 10 [9] A method for cleaning a hard-surface conprising
the step,of cleaning a hard surface using the hard-surface cl eani ng agent
according to any one of clains 6 to 8 wherein, in the step, the

har d- sur f acggjcl eaw&a}@aqatclémgamﬁ&guﬂgcé&mmﬁ& SHY A 6f dBaAnihgHRAA] NY
the hard surface in the hard-surface cl eaning agent and/or injecting the 15

har d- sur f ac eurfhesmding thzegeat:surfhd cléanigtagdnt accoyetingl tccamgoree cfelzsmns &itte 8,

conprising the step of cleaning, using the
P J wherein, 1% the step, the hagrd surface cleaning agent is supplied to the hard surface by

immersing the hard surface in the hard-surface cleaning agent and/or injecting the
15  hard-surface cleaning agent.

[10] A method for producing a substrate comprising the step of cleaning, using the
method for cleaning a hard-surface according to claim 9, a substrate to be cleaned that

has a metal surface or a glass surface and that has undergone polishing of the surface
20  using a polishing slurry.

[11]  Amethod for producing a recording medium comprising a recording medium

substrate and a magnetic layer disposed on one principal surface side of the recording

medium substrate or magnetic layers disposed respectively on both principal surface
25  sides thereof, the method comprising:

a substrate forming step of forming the recording medium substrate by
performing on a substrate to be polished a polishing treatment and a cleaning
treatment several times in this order, and

a magnetic layer forming step of forming at least one of the magnetic layers,

30 wherein, in carrying out the final run of the cleaning treatment that is
performed several times, the polished substrate is cleaned using the hard-surface
cleaning agent according to any one of claims 6 to 8.



met hod for cleaning a hard-surface according to claim9, a substrate to be
cleaned that has a netal surface or a glass surface and that has under gone
polishing of the surface 20 using a polishing slurry. [11] A nethod for
produci ng a recordi ng medi um conprising a recordi ng nmedium substrate and a
magneti c | ayer di sposed on one principalfghrface side of the recording

medi um substrate or magnetic | ayers di sposed respectively on both principal
surface 25 sides thereof, the method conprising: a substrate form ng step
of form ng the recording nedium substrate by perform ng on a substrate to
be pol i shed[1g] pol Thdinathdd forprodutingitredordigtitiediiim hécoading Bo clady a1 avhéreies i n
this order, and a magnetic layer formng step of fornin% at | east one of the
magnet i ¢ | atherrecord3@ mpdingi substrate has Ni-Reeootainingdaydra ak bethrowermess layezani ng
treatnment that is performed several tines, the polished substrate is

cl eaned using the hard-surface cleaning agent according to any one of

cl ai s to 30 ﬂ#ﬂa i e i !

accor di ﬁég jt%l_%%:I aiAm e%ﬁ&\i/\%gi’glg{ﬁ{ ¢ ef)fri(étg%agg%fnﬁgiaﬁl&% @%%%‘?%%as

Ni - P- cont ai ghdding Bedl padteriRiyer ispededdmionetficipal Bulfae side ofthB @thsk or

produci ng a photomask conprising a glass substrate and a shading netal
pat t er n | aysubstiiatg) dbethetihodocoenmisimg theadtepanff ace si de of the gl ass

substrate, the nmethod conprising the steps of formng the g|ass,. sulstrate by
performng on a skFRmEhe g@aﬁswgwtiemgwrérmw%ﬁﬁﬂ trale ¢ ﬁ@héwgaa

cleaning treatment, several tines i.n this order d 10 f.orm t he shadi ng
metal patt eI TR O e et epdpeht Bigral Bt b KBS B ansont 1t he
final ryn of the glaan (i shh8RleTR&h] bibr ByelS fRIRY shBues@l tines, the
pol i shed substrate is cleaned using the hard-surface cleaning agent

accordi ng to any whereid, it catrpmgout th8findlTunlfthe’clemiing trehtment thavis ng a

fl at-panel display substrate conprising a glass. substrate and an el ectrode

| ayer di spoBedpratedseuergl timesstheqohished substratsisisleaned ypeithe hard srerfageeps of
fpSLim Shing REHERBAR b AoV PGB CLHRRBRE 188veral 11 mes in this ofder.
an
15 [14]  Amethod for producing a flat-panel display substrate comprising a glass
substrate and an electrode layer disposed on the glass substrate, the method
comprising the steps of:
forming the glass substrate by performing on a substrate to be polished a
polishing treatment and a cleaning treatment several times in this order, and
20 forming the electrode layer on the glass substrate,
wherein, in carrying out the final run of the cleaning treatment that is
performed several times, the polished substrate is cleaned using the hard-surface

cleaning agent according to any one of claims 6 to 8.

25 [15] A method for preserving a nonionic surfactant-containing alkaline composition
comprising a nonionic surfactant (component A), water (component B) and at least one
alkaline chemical (component D) selected from the group consisting of potassium
hydroxide and sodium hydroxide,

the method comprising the steps of causing at least one compound (component

30 O) selected from the group consisting of benzenesulfonic acid, toluenesulfonic acid,

dimethylbenzenesulfonic acid, hydroxybenzenesulfonic acid and salts thereof to be

concomitantly present with the nonionic surfactant-containing alkaline composition,



20 formng the el ectrode | ayer on the glass substrate, wherein, in carrying
out the final run of the cleaning treatnent that is perforned several

times, the polished substrate is cleaned using the hard-surface cleaning
agent according to any one of clains 6 to 8. 25 [15] A nethod for preserving
a noni oni c surfactant-containing al kal i ne3konposition conprising a nonionic
surfactant (conponent A), water (conponent B) and at |east one alkaline
chem cal (conpone I O L .SAY . i

hydr oxi de. and. sodh oA SR e HoppEE ebtRcARe aniRRskol) BhetnadBlifpYa 20
at | east onetufphe tiflalaacERYEdie nailokit sGthaaheeorithiihg Skalihe bimpeitasst | ng
of benzenesul fonic acid, toluenesulfonic acid, dinethyl benzenesul fonic
aci d, hydr oapdéhmremaparendfi c acid and salts thereof to be concomitantly

present with the nonignic surfactant-containi,ng al kaline c osition, .31
the anount of thet 85?@%@@8@&’&&“&%&%‘&@%@%0% ﬁ@“ﬂﬁe‘?‘ﬁ'&’@!@q 0
20 Wt % of t foxb 500l factant containing al kaline
conposi t$ongﬁ%trt1}§é%1me&£%#ggnace%n5 @?e{}%&%@g@?&g{'m xture of the nonionic

surfactant-containing al kaline conmposition 5 and the conponent C at 25C
being 12 or greater.




