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

t hereof Moreover, the present invention relates to a nethod for
cleaning a hard surface, a nethod for producing a substrate, a nethod
for producing a recording nedium a nmethod for 10 producing a

phot omask and a nethod for producing a flal-panel display substrate,
all perforned using the aforenenti on@é@ﬁ@ﬁ&ﬁaoe cl eani ng agent.
Furthernore, the present invention relates to a nethod for preserving
a nonioni ¢ surfactant-containing al kaline conposition. 15 Background
Art [00021 Patent DaduKaADM-TYRE NONBONICISURFACTANTCOMROGSITION

| ow-t enperature storage stability w thout deteriorating cleaning
property and foam ng power, a surfactant conposition whose pHis

neutral or ach' di c. t:hat contains a pol yval ent carboxylic
aci d- based5 che gﬂc‘%grgﬁ%lgent, a specific nonionic surfactant and a

conpound sel efobgy Atkef benafiRsdlatath anatlkgStyps Abrisnic sdhctant
benzenecar boxylic acids (salts) in which hydrogen atons may be

substit ut ed wionipositiombhky h hgrdsfieavieaging agentivonsistinggbereof Marepver, ghe
hydr oxyl group. Patent .Doc nt 1. JP.2007-1613 5 0i scl os f
vent L on' Pr oBFeERE e BEOEH ety el F AP 150 U oA oL o

sur fact ant - COfh @MW s AR ES h MEChGPBPARIUEAR 8, rbREiHE SredRim A ¥n¥tHo e
that are stored and used in a neutral or acrdic state, such as the

sur fact ant0 c gpdsiing aphaiwesloseba methedtferprobecuge Aat-ganebdisplay sebstiade @ll
that are stored,and used jin 30 an .alkgline state, and it i rresuned
Lhat ther e arEThERGA IS FRAAIPERERF oo QiR Ut AAeaS o S RSB0, the
particular, si ; i [ BAR QLRI a5t Bht-£hi
and snal | er ?ﬁrﬁ%ﬁgﬁﬁﬁﬁ&%%ﬁﬁcaat %ﬁ;ﬁg?&g}rnegﬁ?ggﬁgﬂ% ﬁée Vi ewpol nt o g
2 enhanced cldbkalinegompogition.y for an al kal i -type noni oni ¢ surfactant
conposition that is stored and used in a very strong al kaline state
(hereinafter sonmetines sinply referred to as a "surfactant
COWOSitiﬁn")Bzicﬁgio%ﬁﬁ?’?i ng. [0004] For exanple, in regard to hard

di sk drives for @se In various applications such 5 as personal

comput ers, pdooed) @acaisDocpheer dsddds, bl erdeir keentdesmlod-tempsiaduieatorage
greater storage capacity, smaller dianetrical size of disk drives and

i ghter wei ghtabiligoEkuggetpriorating gleanmemprepesyandipamingpawer, psurfactant
ticular, th di ity of di ia f

Bk ari ves ABePRR HbHs S 3ieain (L A B LB B SR e

extent of cl eafi-hEe@bhditenSatlat hapseifidkidnistc QirfaRe0bHd AP RRSted0

been increasi nglg stringent. Therefore, it is desired that foreign

subst ance? suiohn engen nicerids teltorandhenganssarbaxydic acids (seks)dn avhic
sufficiently ,cl.eaned, anay. reover, ,surfactant compositions for use
"h ol eani ng’ SR eLOES ey bR TR Bitpd i SRy e Gt A SR mbeor 1
stability. [GQ@%k hifroyl M that contains |arge anbunts of an

al kaline chemcal in order to 15 attain alkalinity the cloud point is
si gni fi cant | yPdtentdPedmest & JRBU0G16E334r f act ant changes in properties
over time. Therefore, it is very inportant to ensure the storage
stability of an al kali-type nonionic surfactant conposition.

Mor eover ,o5 N Thiadssds bfhvéal cations in particular, high-tenperature
storage stability is nore inportant than | owtenperature storage
stability ForPrelamtbode Selvedby thednventionl i -t ype noni oni ¢ 20 surfact ant

conposition i odquced.undgr an appropriately controlled

t enper at ur e, [ﬁ?@'ﬂsw@g%%?ﬂas franRgs W@nomnlythose
noni oni ¢ sur figgt t RS dd LIRSt &1 Q5 tis&Es: er
sumertinme hi g% iﬁg%per atur egse. Q‘FSS%% Tre pr esentﬁﬁnventl on ag%glvi des

an al kal i -t ypempogition disclssedfinPhtent Doampeasi I, batalsdthbsesthhat ietstorgd 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



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
conmpound (conponent C) selected fromthe group consisting of
benzenesul foni ¢ acid, toluenesul fonic acid, dinethylbenzenesulfonic
aci d, hydroxybenzenesul fonic acid and salts thereof, and at |east one

al kal i ne chem gal (conponent D) selected fromthe group consisting, of.
pot assi um hy §PB%E§ dﬁmngwn&wf ;15‘ tYPRRO FREDRASHHOB Pt 1s

f . ' i 0 .
S 1510 or | orRat A wElyERHes s ahllnd pble Glreiter SHOHES Btef rekifed

present i nvems hon"suofasiaat eondfositiva")ad eteasingpe noni oni ¢ surfact ant
conposition qof the_present inventjon. [0009]. The nethod for cleaning

aﬂarg-sur;a@  Forexgraple i ragavicioiagh disk drivercler uiednypepusAPPArations fich
15"t nwent Pon S 2ua0R PAEGRL Botie BB ERR AR BTG, @i lS R e Blentr

suppl i ed to ihreagahgadity dnddlRr BianhetFied sizb of dilledAadsdndlightg eveight! he
hard-surface cl eani ng agent and/or injecting the hard-surface

cl eani ng agediccorflimglnor Thaut it prst fivayeap? deetician thaperding depsitin ole
toi ti i | - th , f. cl i i th
P . sur f ace R Rk REHAIET i i G0 A th el Sethch iy and e ¢

to be cl eanegedidindddforthdBliakt THBAARE ofthe BubHLARS sB¥ich A€ Roddthel Hadia has
has under gone polishing of the surfacé using a ?ollshlng slurry

[0011] THE mbedroiicrensinglystiingent)y aheeaforedit kel that tfreigh eu ssuch as

ovordi ng modPRRLREch ke MERITSE SR SuTRRY AR EpULEt on VSRS
principal su fs{:.g‘&%?ﬁlﬂ AmpRlitibleiof ﬁé‘e%?leﬁﬂin%%%éﬁfﬁt@ SurFAtas hfetk§uiBdd to have

magnetic | aye sposed respectively on both principal surface sides
t her eof . Thehighstmdge stabilithes a substrate form ng step of forming the

recordi ng msg(quLéan bstrate by perform ng on a subsirate to'gqﬁ'

pol i shed a paiQ0sh; i sstem HeticontamS JaTer amiEAG g alkaling chedvignin orleriay

inthis de : i F Orm 5‘,@‘%3 ]

| east ongsma%netl c lay P,%tglr?gd' ﬁ%ggsrsﬁ I ng gﬂt? t e&%?él%ﬂrn?}%so t etSO

cl eani ng t r eghdarges id fraperties per tididre Thewbee at istvereisnpoatapdto eslsed the storage

substrate is cleaned using the hard-surface cl eaning agent of the .
present i nveRtabBiy of aypallsali-pre neplopisAuriastapt empropitigna Marsowraaindystyigle

b it _ ¢ . - T
B G ass substputaibe A SEAAME il BhpR AR ShRa IR ATRR SR ALELDS
princi pal suldwtenpergiRrdétotdae sghif Rebsidraple, evéh ¢ selkittyps abniees

the step of form ng the glass substrate by performng on_a_substrate

to be poffshewrtactadicomppsition is@aedised undar ai appeapiafly eondrollad fRmpesglare 1t
tines in this order, .5 and,th ep;.of. .form ng.t he i t al
pattorn | ayels SR eyttt acthe ull i Moriid P RRIRE PR may be
run of the cheagpdrtediore8sd®iter bidinerinRehibR EREbranMes, al times, a

pol i shed substrate is cleaned using the hard-surface cl eani ng agent

of the presel008hvEka prosent0@LEPn Privides ahetkaligypenedendt sigfastant composition
flat- | displ ay,substrate of, t. t, 10.i tion i t.h

for produci ndid Ry B RrS bl SRRt et PR R peCh B Lo
substr at @5 andleaﬁng b 8&tIcoRlEsthdtBEredf. SRS R fhd presdit aSRnisi ficviles a nidtRod

met hod includes the step of formng the glass substrate by performn ng
on a subst r afte clegning agduird shidaceaa pethofprprodveng aswhsteatel agnethedior ng

treatnment several. tines in this order d the step .of form th
el cct rode | aPBvgRE HECHfiRgmedyE: 4 Gethod Kr producig 4 phatgrmath 2t mefhod for
run 15 of t hgrdalu@iﬁg!a'}ﬁt?‘aﬁétdﬁﬁ%ﬁy &B%atb,salpﬁérfo?ﬁ@&@siig‘{ﬁé Abrebldi®idned he
pol i shed subStrate is cleaned using the hard-surface cl eani ng agent
of the presehard-surfit tloaning @fdnt] Hintheretdrgdhé prespriesemtion grendesyinoni ¢
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.



5 substrate to be cleaned onto which a hard-surface cl eani ng agent
consisting of the surfactant conposition of Exanple 6 and a

har d- surface cl eani ng agent consisting of the surfactant conposition
of Conparative Exanple 2 were dripped. [FIG 21 FIG 2 is a

phot ograph showi ng the appearance i medi aigely after 5 rinsing the

substrate surface showmn in FIG 1. [FIG 3] FIG 3 is a flow
chart showi ng an exanple of the nethod for producing a recording
medi um of the present invention. [FIG 4] FIG 4 is a flow

chart show n bﬁ%’% b?%}g met hod for producing a photomask of
t he present ?\gg%lr??l on. %F&? 5] FIG 5 is a flow chart show ng an
exanpl e of tHeoowt Ahd aflali-tppeostidorigsatdctant eqapeitioh of theyresat sitveatien of

the present invention. Descrlptlo of Preferred gpnbodl nen s [0016]
(Surfact ant %ﬁ%l%ﬁ%m‘l C‘é’m@%@é SYRER mmmtﬁ agkfne

f |
Sur T ot ans CophBLII bl P ARSI AL 08S BB DRI i
al kal i ne chenblaahes(forip 868 HimbbhylRhedleed finictid, hedSkphepzaRasligtic A8 Hhd

pot assi um hydr oxi de and sodi um hydroxi de and that has h| h alkalinity

i s stored undalts thereofiand|a) ldastonetatilime shemissl octmnon,e@brﬁ saledteshirera shmeroup

Cl cant ng. pr oferEyoeps o ds RIS GroneE G BRRPE Yo au A BPat PEeas

Si gnl ficant agnlo sﬁfﬁétﬁht @émb&f‘en@hk&in’td]ﬁe&i@.@rﬂ %310 v&%faﬁﬂ E!%%I’I At 25"@ is 12
noni oni ¢ surfactant-containing al kal i ne conposition was i ncreased

[0017] TH@ proegeateri nventors found that, by causing a conpound
conmponent d w t.0 be copconitan resent. W a
oo surﬁ%@%?ﬁﬁéﬁ%ﬁfaﬁ@%mﬁq%ﬁ o Brsaet e st then

a noni oni ¢ syNtAGLAhodiGH @Jmpéﬁ%%cﬁ{of(tﬁé’ﬁ%%lﬁ%ve%hoﬁ”d at | east

one al kal i ne chem cal (conponent D) Selected fromthe group
consi sting ofl0gD3l aThe meﬂhv;d(fomleaimmhmslmﬂwfam tfitte prasehet iavehtivhatcludes the
ent A.in_an_ anount of 20 Ww,.% the at 25C

contains the co n
is 12 or greéﬁe@r@%wsﬁ&%@r&%ﬁm@%%ﬁrdﬁuﬁﬁ% ganing agept ok the prasernt

surfacta DROS Qﬂmﬁ Rhe fanddS
good everqsungl?re %d\?}elF |gh enper at Betr(gs %getggore nt| one

conponent C isarfage Hyeaﬁﬁeramg thohpduynedasahehs hardfsuefics Heargh@agent and/or
consi sting of benzenesul fonic acid, toluenesulfonic acid,
di met hyl benz dnedinerthn hardspirtace cleanipgegnfbenzenesul foni ¢ aci d and

sal ts 1 her €0flaq1y e ARladh Lﬁgﬁ@g@gﬁ O4fle BRLERifbakio gﬁchm%s: the

gr Oup consi sting o enzenes uenes oni ¢ acl

di met hyl benz etppsfitibating, @igtha hard@irfse tloaiiag metisl mheeplﬁssﬁtm@bhan at
| east one conpound sel ected fromthe group consisting o

t ol uenesapfoﬁuhstmépb@leﬁnﬁéthgtmgﬁm@wﬁnwr@aewuafage@mhgthas

t hereof. [0018 AItho ni sm of t.h rage stability
enhancenent 'S h%rg? c?o thesugggesusr% Pﬂﬁ&%ﬁ%‘&ﬁent C functions
as a cloud pdaort] i mes ﬁ@&loﬁ%ﬁﬁ@&&mﬁ@é redording Mediuse ofthepreedtit @Nemhtion is a
sur factant - cont ai ni ng al kal i ne conposition and conponent C as shown

by the resul methdd ﬁ)hproelmna peecopding metlnun mtmvngﬁorep@dmmmm subjteate
term "cl oud poai estoate r at a noni oni

sur f act ant - c%‘ﬂgginﬁ %}Smﬁ pogs%cﬂm? rél%céﬁﬁig ﬁg@&ﬁg"gﬁ%@@g\}% pra
the tenpepat YhkstRfte 5mamﬂ%fer§&bwsb&fbsp&nb@1groﬁ%ﬁﬂp rini stufBce sides

novement of water nol ecules is increased as the tenperature of the

aqueous sol uthereofi sThewmethaddntluddsa ﬁubﬁ:rajigé(mmnmetepe fwe:emgttherecordlng

216" br okcen Bt BRb el Pubriiong e Pale e Bl Fﬁe@%ﬁ&i@ﬁ‘ég? glient

aqueous sol utjgy crehﬁﬂgxreamgﬁtodev&%ﬁlb@ﬂﬁmr&ér 2id 4 b ga %'rtfyﬂﬁﬁng

noni oni ¢ surfactant conposition contalining the conponent
(her ei naf t er stepéformirsg thie aplegstront enagndtit ayers and irsaarfyang tmttthe final run of the

30 cleaning treatment that is performed several fimes, 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



30 surfactant conposition fromthe viewpoint of enhancing cl eaning
property effluent processability and environmental protection may be
the nonionic surfactants represented by the followng formula (1). 7
WO-(EO)(PON-H (1) wherein Ill is an al kyl group having a carbon
nunber of 8 to 18, al kenyl group having ag4carbon nunber of 8th 18,
awl group having a carbon nunber of 8 to 18 or al kyl phenyl group

havi ng a carbon nunber of 14 to 18.  EO is an oxyethyl ene group 5 and

PO i s an oxyjroppiesis yypbupmasientaiaingeaiss snbeiraic And aghadipg et pattern
average nunbgy e?%@ﬁ%@%g%ﬁ% %&Eg&%ﬁ?&i@?&f&ﬁg %}%S&édb‘é&hé’e: ﬁlg method

character mre‘fores n represe

nunber from Gndleded@he aieﬁoﬁtbfﬁﬂgmglbsﬁuba@a@nﬂ pRoiiingion)ahiBerate B e
be either block or random [0022] Fromthe view, oint of further

enhanci ng t h@obshedineljslying reatrpersfand eclenning fréatmenitevexshbmes i Bis order,
i f kyl havi f 8th 14 ..
L kenyt bPourRgoY B o etmethe iRt bt Pet I e A BB e wlbriwis apdin

car bon numberaffing oubthbral nad Jfﬁth@&l@émh? SeRith il AN ANY p&fsalcB RBveHITRAES, 2
of 14th 16, and nore preferably an al kyI' group having a carbon nunber

of 8 to 14 f pohshedeubsteatpwiadaned usingithe bardwusthee dedmimgyagegt eftha presemnt
in cleaning property, effluent processability 15 and environnental
protection. §]’n°§ EO) M{{PO n may be conposed solely of an

oxyet hyl ene , ' i and
ISy ene, S0P, TR piRocaERsseral AR, S angs gk, o

an oxypropyl ene group.
group andOan imveppion iy method fauyrodudeg aflatapagehdisglap sulis@atnanBohing y ghess
ei ther bl ock or rando en t he aryangenent of EO and PO is 20 _,

bl ock, i nsof sRbstate fed ; %@%@%@@8@%&@@ g{w absate. %meﬁﬂqdﬁﬁdudes
af orenenti on rmin KSin t ?tg% :

bl ocks may egg%étgggﬁﬁe 0 %hrréx; ea%“ﬁg%%‘%ﬁﬁeg@ rmgg.ga\ﬁgﬁt@ e E%ﬁ%hgﬁ%
bl ocks conpogelishitg fréitintent wad 8 eleAhing treatmemaayerk] tiss @hiscepdad snd the step
each bl ock may be the same with each other or may be different. Wen

t he nunber o10¥$3@nb1gdbk§1em§0tievl@mronﬁb¢ glasshstraisyand ieariyog b gha finad sun

in each oc yaal 8 he Wi h C r .
differ en'Ei 15 [56%01%%1%t eaé&glrltrtzl%g%r?gn r%‘f?f%%e r(a?afrl]g%'g& i %Hﬁﬁgggs%brstrate 18
random the rRhaéd fisthg theHardGhitfacefieahivialighf tiepager) id/edtiont 0 5/ 5 is

preferable for sjnmultaneously achieving an ability to dissolve oil
and an abi | i 1§01¢b Fhe miethedyforpresasving@ Honionigsarfactopt-exnjainingalkalinehe
vi ewpoi nt of sinultan sly achi evi.ng. wat e | ubi lity and | ow

f oanmbi [ 1 ty, CREPEISAE oA RPaptt FipRtint it oithed SrnesrubgRABRYSE (o 10
From t he vi ewrghdhnitontdintal HBAHAY SdipRAIIN Y HIAhiNE h @bndRiclithéthnt and

|l ow foamability, nis preferably 1 to 15 and nore preferably 1 to 10,
and m + 80i s (gympboenti)ywatet codPonend Brend apleastemablkalipe themigalX@mponent D)

[ 00251 Speci gﬁlﬂgctg(iﬁ_ﬂnglat gggoglpﬁ:&l ound P‘r’t% r"(?%ﬁ}g't egl.g% t#hedful(l)églgugaé%;i éL)
may be al coh =e , , - )
al cohol , tri %@X&mﬁé&%‘i}% at'lc%iéf ?ﬁikek%hﬁ% hAd (clcnﬂfyﬁﬁéiﬁﬁ% s8b&elabm the |

al cohol, ol eyl alcohol and the henol s” suc as octyl phénol,
nonyl phenol corbiatimgyf beirenesulfamd atifl golekesulfoninpeid ndimethylemzeresalfonic acid,

oxyet hyl ene grqup .,and/ or an .oxypropyl.en roup i s added.to these
conpounds; e?’é’ 8"’%43—?“6‘6‘?‘?68@9}8% ar%@ H@@Yﬁtgﬁr%ﬁemg’ﬁ EOMGRRARLY Prepenfythy the
used si ngky HSEEcAB R .aﬁﬁaﬁfih 0 faly=%
that ar eggr eglgrrﬁgg%(sﬁgfow rra?} Be g]re ergb ypaﬁg%él’é% tegd%%%?éﬁﬁ%gﬂla%ﬁﬁm
st uf act ant ofutfhdaxiowperiedis H.5 td B wtlef tHE tod dmbuft ¢fEBg pertibnigl- 12;
+1-0- (EO) 00), - rovi ded that EO and PO ar f bl ock-additjon)
q|-1211.-o-€wgv§5‘ehwfﬂwg RS A e P Re Bt aelffa@apﬁ%ﬁl}%
CJl -12fr1-0- - | j Lhat
bl ock- addi ti o%%n g,‘é%:;g@‘%g%uS{ﬂf&%‘é?j,%-%“ br o%?@@%ﬂ?ﬁg@%{)&é‘%‘%e Sorapeppnt
random addi t iCoat)2580 ¢ 12 grédter. nay be preferably used, provided that
30

Brief Description of Drawings

fo015] [FIG. 1] FIG. 1 is a photograph showing the appearance of the surface of a



rinsing property and safety of the surfactant conposition, it is
preferably 1 to 5 wt% [0030] The pH of the surfactant conposition of
the present invention at 25C is 12 or greater, and fromthe viewoint
of enhancing the dispersibility of inorganic fine particles, it is
preferably 12 to 14. Wen the hard surfacg of a substrate to be
cleaned 5 which is the target of cleaning is of a netal, the pH of
the surfactant conposition is nDrelﬁreferany 12 to 14, and when the

hard surface Substsgte §o bedeanedeontnwhich ahard arface clearing ggprigrnsisting of the

L7 b " ShEERHY bl B PO AE et DRt
net er ( DKK- TQhe s@itResdichRositibh Fampnativd Exfngle 2 iedapped. ned af t er

i mrersing 10 the electrodes in the surfactant conposition for 40

m nutes. [0031] <<OFp8hEHd. 288 a photograph\shewingthe apnsatance Bpmediately aler
in the surfactant .conposition.is not fcularly imted insofar as
:t can ;glﬁve r&?“é%@%?@%%%%‘ﬁﬁ%ﬁﬁ%ﬁ%mf}ybe ul>ltr:a.pure vv:ater, pur e
wat er, ion exchanggrnea PFIG.@'i§5.'ﬂb+¢%Ha%h&ﬁn%@ﬂe'kﬁhﬁpie'dfﬁleﬁ@ﬂ'loég)r

ultrapure water, pure water and ion exchange water are preferably
usabl e, and wredwmg erenatlers medimoraf the eeandiventieabl e. Pure water and
ul trapure water ca i ned by, . for, exanpl e, Si ta ter

t hrough acti vat ed E@Bﬁéﬁﬁ@éﬂl@6%@%%@@%@%@&%@5@@@5‘?%%@? or
distillation,,aigd m&ﬁéﬂ&thé redditatJeQBoMSi NG a specific
ultraviolet germcidal |anp, or p%s?géﬂng te rgugh a filter. For

exanpl e, 10n many efd€s5) PIG. Hliga bwchaitchowinguatekammple of thepnethodddrer at
25Cis 1 isS/cmor less, and ultrapure vvz%ter exhibits 0.111S/ cm or

| ess. The surpﬁ%cma Reos] disrlay sHbptrate ol fag preeit A1EnEAR-aqueous
solvent (for exanple, an al cohol such as ethanol) in addition to

wat er as described above, but it is preferable that the sol vent

cont ai ned i n DReritivhfdPreftired BMbodinidn@n i S conposed solely of water.
25 [0032] << rrpgn?nt C> .. The anount of the at |east one
conpound (coi@lﬂﬁ ntSucfactaat serppesiignd m t he group consi sting of

benzenesul-f oni ¢ aci t-0l uenesu hc aclid. di nethyl b ul,f ani c
aci d, hy:}Poxybenze%‘g%rl?ll?%ﬁfoc%?eax%%lga%gvnhgn%aéog%o%%%ﬁgg%ngg%ﬁ%ehe

surfactant cepppsditidrOthat Sorie4iak 8 hakioic buifactat (bhipairdt AR weitd @resoabhyB)
2 to 20 Mm% fromthe 30 viewpoint of nore sufficiently attaining the

?l oud poi nt iaﬁd@é?ﬁty@leeﬂkaéi@ﬂ chmwummﬁqnembsq&céqde&?b e group O(IEihSﬁpg/@f
Component | C SRR b Ed: PACEHR ri R p IS SR MR RO,
10 extent sughdbN@latReRHith fnfitlatehb&AHEmMBERRG bdtoREs EIPEdySad lﬁﬁfg?%bgs a

conposition is ensured when the surfactant conposition is dilute
be used. 20[ 0@3@iertirchengaythegelyf detwiarenesthefdpanmgaroptriyay Theextent of cleaning

p-tol uenesul f oni c d, and an exappl e of, di net hyl.benz. enesul fonic
ol oy Do PR HBHFF ORI BH SRR PGS thi AGns Of e AALEE SR ! e

of hydroxybe %ﬁ@ﬁﬁ?ﬂrﬁdg fonftmi B aRE Rt e, %&%ﬁﬁii&?ﬁjﬁf%ﬁg&rﬁed.

or the Iike. [0034 conponent C1s preferably water so
i s preferabl 0@ 7} aThe presemtiintentors drurddhi byreausieg # congponnd (component C) as

particularly Jlimted, and it is preferable tqQ use.one or, nore al kali
metal (such fesccibed gﬂpwgeb%wemﬁaﬁmﬁx W@Sﬁﬂﬁw@ﬁl%%?mam%%@mao
al kyl a i unm s i i i i re
ot of er ab'S, - NGERE cofibfticnaflal B AR%a ABHORE LGSR LR BRILY Bal 7
vi ewpoi nt  of (@niyeneitl) silertdgst aieaikalire\chemival (corpehepd Dhteledted fiem the

surfactant conpositi.on of the present .invention |s_prefer b{}ay 40C. or
hi gher, norega?@rcep%lm%g@@ewé?mme@ﬁ@w? 3 Prodﬁﬁlilbmogr%ﬁa atsertags the

hi gher, even f: P 'OgFteo I
preferably 78@%&#&%%&%@ﬁ§%rfac?an /ffg}rlr%ggia% ?%Jrﬁj]%flzpﬁgﬁg};eg’stgﬁt
i nvention magtorade shhbilitySof B enistuee 6ftha inohiwictsarfp@ant-cohefningadkdloe

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,



11 conposition of the present invention, it is preferable that the
conponents are contained in anpbunts such that the conponents do not
exhi bit any pH buffering action, and it is nore preferable that no
buffering agents are contai ned except the conponent E and conponent

F. That is, it is preferable that the components that are contained 5
in the surfactant conposition of the present invention and that nay
exhibit a buffering action are the conponent E and conponent F on

[0038] The stldagbenzgpesulionicaeidiand salis thezeos prefovsbhonil @asénnwmmén

Component G ”%583%@50”%2%?%5‘??9 BERh e R R I SRR SR B e
that, for exaiiblethyllnyGReioniMbiEhnd @Mé&ﬁé’i@o%ﬁn@-m%ﬁa o 8biHly ¥ least one

contained in a household detergent or the |like and exhibits a strong
affinity w thomprendieleded fmn thagreus cansisjing ofitchieneshlfonictanie, sur f act ant

conposi t t resent..i nven s nore preferable that
gl ;rgeri)l ! |%n ncg{n %ﬁ&%ﬁ‘ﬂf‘inﬂ@é ?ﬁ‘gﬁf’aétrsgg?lgoﬁ Ihat t he (F:)orrponent

contained in mb@]smﬂﬁﬁ%}@ﬂ{erﬁ&ﬁaﬁﬁhﬁdﬁﬁe Qbrelch StaBilfy BMharlcOMEnt ik 8Bt A, it is
enhancing storage stabiTity is the conponent C only. 15 [0039] The

st orage st abi prestynenifthahemmmémn@ ﬁntctmmmclbudpnmﬁmtﬁeesmg egan for a mixture
i nvention at h te ures i s enha cont.al n| a | owe

al kyl benzeneé{ﬁlfﬂ? tea gentaingng %]ﬁéﬁéer%@ﬁ’o%@o‘? &Wﬁ%’ﬁ%ﬁé agshown
and when a h'@ﬁ%@hﬂbﬂ%@ gé]ﬁﬁlgééfé?% Sedlidgsuch as

dodecyl benzenés oni c aC| or a ereof whi ch has a strong
ability ti® f J6ord] oifleas the wmnf"dlotdpsint @’C)t(mbm toedempertateresit kfhad samdnionic
conmposi ti on of t he present invention, the 20 anmount _of the conponent
cont ai ned i s Syri@ gmr?alsmgwqpﬁa%s selion stastsrto peromerlovdy vhesithy mperature

stability brao h e

nor e preferab?%%@?%ﬁopﬁlg&l% eg{: m%%‘ér@%‘éﬂ%‘?ﬁﬁ%ﬁ%@@g Snl%r

a salt ther edhcz@@seﬂ&@th@t@ﬁii:eﬁe&ﬁmfmﬁe it@ieoﬁ@é&ﬂt&[dﬁﬁdmcfbaé&ﬁ thdifda6demibond
conposi tion of the gresent i nvention, 0040 <<Co onent E>>

It is prefer digfweeendt ﬁhYQh@Phlﬂlé%-‘tﬂmeﬂéﬁnS@ﬁ ailh@n }@avﬁtwgmoleculesm

property @gai nsik i 0 b 21 chel nt .4s_cont al
t he surfalgz%’t antf corrp03|11| (')"ﬁisa uIses f° ?%tﬂ‘g%a? ngg%en u§°‘ﬁ$a§91§:é°n0?°udy

al doni ¢ aci doea0} h Ths chd g6t 6f the Mwmﬂﬁ@m&m dorapetitidheeohiaiding

am nocar boxyl i ¢ adds such as ethyl eneclian netetraacetic acid and 30
the |ike; hydh@mmute,ﬁmd) therednaftarshmatimes simiply saférded tomisiad sufaatantnd

the like; phos no tr on

hyel t oxyet hy IFRBRRI GO AR oA o0 ek 1ot 0 B LR Srdadfne”
salts, |ower cﬁﬁbﬂﬁh&@%a 3OBIRE tuB? S aAbY Plag e tés%t@de'iﬁﬁ%arﬁf‘ﬁﬂ%ﬁ'aﬁﬂhncrease
salts thereof Sodium gluconate, sodi um gl ucoheptonate, sodium

et hyl ened0anithe tempeasicee ofttbe smﬁdxtfmhcomposmm atradradoof; 19615 sec while manually
hydr oxyet hyl i den hos e . be nore_preferable. These
chel ati ng age“’ﬂif’gngrﬁ% SHEQEL@B&)O ion ysinga ' I‘PPEJ et ) Readdhe

[0041] The ar{&h\ﬁémﬁhe%Pﬁle%hkﬂ&aﬁig&%é)ogﬂﬁh%ﬂéﬁQh% Mic%m&ﬁﬁoéfﬁﬁ‘ﬁﬁia%s

of enhancing t eani ng property agal nst metal 1ons, prefera
to 10 wm % and:lmn:lyevqarwfthsﬁhh;g 1{d cReEncm the th&G4BRS owﬂﬂi@mmbaﬁmd

A wat er sol ubI be conta ed.int rfactant .

conposi t | on ety é\ﬁa&r hile, e eﬁlﬁgﬁ%ﬁ%‘iﬂg%‘ﬂqf}whéf

i nor gani ¢ BirRAY betﬁ% g%g%(g %19194

pref er abI e as% wat e#ddghﬁﬁﬁ?e 0 yms?ﬁgrg %4 anple Mﬁ?égvgrg%&y |cctant

aci d- based cccpmbymmmbemmeb&amaiwents odGD:Bbpeapstepﬂ@)ﬁo {patwicg and the average of
constituti onaL3 unit (Al) dyp ved J om at Hﬁ conpound sel ect ed
fromthe grodpe @rggqrg é’g’i’-‘QIPPEmam d and

mal ei ¢ aci d, géﬂf] e@é&%ﬁggfe{)n;txgg 15 froman acrylic acid-based

conpound, an nore pre y derived fromacrylic acid. In a water
sol ubl e pol ymer, t Re-fe@bRidxhtplegdfihetidhion{o¥uxfattanpiahpsmalt B) candiabdicthe

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).



(MW MA2) is, fromthe viewpoint of enhancing the clispersibility of
inorganic fine particles, preferably 20/80 to 9812, nore preferably
50/50 to 95/5, and even nore preferably 9119 to 95/5. [0047] A water
sol ubl e pol yner having a nolar ratio Wi MAO of 91/9 to 95/5 5
(component O is contained in the conponeny F in an anmount of
preferably 90 wt % or greater, and nore preferably 100 wt % [0048]

( Conmponent h ng. f i.s a copolyner that contains the
constitutional uni&h&@gﬂ?@g’&ﬁ{ro@at | east one conpound sel ected
fromthe gro j Jnﬂgl&iﬁf [ ' [ i :
mal ei ¢ add pr%g?g(%gg{]?/st I'n an-a ul%%viﬁ(‘%ﬁ%ﬂ% og&%r%g%txéraﬁ%@%%gaﬂﬂamg
entire const atcdtboamamban bl Sto 18naeyt gdip hasing Aeafnsiuniber bfAeal 180t t Al
and the constitutional unit A2 derived from .

2- acryl ani de2ikvinhenyl gspupbaraaga earhpr nueber 4o k3| 50 isan exyetbalensmoup
of 91/9 tg 9 Vhen t hi opol voer s ntained in (
conposi ti gn, %@Pgd\s/gﬂf)%’@ég gerfeéf%rélclﬁ', ']:heélﬁjgrag% & safnrda %B%g%ﬁ%é@%%%gg%d

with 15 the supdbeséfadted 2016 5f EOARIPD, Respeitivdlyst The clifratavingpRsaa9d
di spersibility that is brought by an increase in zeta potential while

t he good ri nahmpepfropdrte20end nirepreserita s mamber dapdyiot20o nThearrangement of
mai nt ai ned, ttalne [ 004 The t.otal anpunt of

constituti on?ﬁyﬂméﬁﬁ%@ﬂ&é@ﬁﬁw&%ﬁ Relogk fr e APN-el ative to the
entire const {§ost] OPRIn #RIViewRintlof BB RFRARSRInd thb%le&ﬁﬁ??gt?nkt oBthamol %

or greater 20 and nore preferably 90 nol % or greater ) e view
poi nt of 18i nmetutfatedusinposadn, &) ismoreHreferhipmt alky] grhep hetieg a satbab nuintber

00l oner at 1 ot S RER GFAP AT ORI AR RHOS (0 Lhder BTiR Sy carbon
may be Causeﬁuﬂbefm%ﬁ%rﬁ%@%{ag@#ﬁlg ) bl cdrbin AOABANN td 16,008 Uore

The copol yneri ¢ conponent A2 1 n such a proportion
25 (nol ar r apredgrablgmngillnd geoupdppingpr daaben wimbdrrof 8 to 1hfomehe vietvipoiat of

particles and ig therefore considered to he effective prevent fj.ne
particle aggP‘G?@?aé‘P‘?‘bﬁiY a‘ﬁ’merllhﬁﬁﬁ’ﬁ@% %8%%&6% RYoPg¥ty; hﬁ\?@hﬂoﬁ“g?s%miéty
deteriorgki OPm?En 1 e%%lglg&b&%?%emvabi lity that may be caused by the

occurrence of aggloneration and obtaining sufficient fine particle

renmovabi | i ty[0023] s(ED)ePO)akke be bahpdsbé soleliy ghin exvetigdme goh s dhadit i34 be
wei ght of the copolyperic conpound conponent F is 500 tq_150000, ntsre
preferably 10uepased aizoopyethylege svnsi angaa osyRORYIaRe groupooWhen g%f%@&fo n 1S

The wei ght-a e i f i

can Do dot or SHEEH SRLAEIARIE LND it S IRBIRRLITEOLS. £ THERGHu e
(GPC) per f or gRAPONHSLY bd dithek blocko vt BedeMNdiMtHeaREe al@NZAlent GPED and PO is
conditions) Colum: A000PWKL+G&2500PVVXL (manufactured by | bsoh

Cor por at #&n) blerk ansefar@s the Piesagsmmber gbadded mdles aremaibin thegfareneationsd
ti 5 Fl te; 1.0.m AR I t t .2 40C Det ion: R
Sarpi e oi v §zehhe fusblarE ol g SIREAOAPLIOAE Rl bk 8k o

equi val ent  1ghafQA83be thitForGREHR 0 MAMEn bhd MYmbB&: i bRakd colfpoddll of EO is two or more,
af orenenti oned copol yner. Such salts are not particularly limted,

and speci f i chbwynanyithe¢s EQeepehtsinleach Wodtmay be ti sameswith eachpthexros mambe
salts and the.Jike; d salts wt iLtrogen-cont ai ni.ng _conpound

navi ng ol ec BEET e AER B Aibes it ORI B LR F aPig 1E B rae PG repeats
ni tr ogenggoniipd-ah Bbck b2 the¥AROwithl.8ebtAbr Wahafbe @ff2@f Or | ess
may be those in which 15 et hyl eneoxi de, propyl ene oxide or the |ike

i s added to H@fghi Wheathedrrangementof 50 ayd POjis bpok gardnden, theanolaratioof
et oy €1 hanc PR OGS ShEReP i LSS BRL ST Br b EEAS) 20 on
tripropanol agj, autoraﬁgsméée% 2REGR m,begggnﬂp&kmdmn Moreover, from

am noet hyl et hanol am ne and the [ike; quarternary amoni um salts such
as 20 t et r anthehyévepoimtruf simidjeohe cuslylachievivg water sslubitityearld lew fosmhability, m is

30 preferably 1 to 15, and more preferably 1to 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



The hard-surface cl eaning agent of the present invention consists of
the surfactant conposition of the present invention. Therefore, a
preferabl e node of each conponent of the hard-surface cl eaning agent
of the present invention is the sane as 30 that of the surfactant
conposition of the present invention. The ard-surface cl eani ng agent
of the present invention nmay be used as it is or used after dilution
as necessary I n consideration of cleaning efficiency the extent of
dilution is p?@ferably 15 10 to 500-fold, nore preferably 20 to

my b the ool brsl b P ARER luBlul 8 sooldscitedy Sl FmR b avie, "
surfactant cosipstilddueh as RS Mexahel, drpdrdl, Seéfmt sodb@halcsid],agidedy] slkoHoh e

present invention mag 1be contained as 5 one conponent in a cleanin
Bl

agent conposi tausd alahel, myristal slechob igera alcohel: tlesl alonhel and sheliken phenols such
constitute.the handysunface, gl eani,n nt jof ,the.present i,avention.
Sch use o1 ¢ R RAPKEN RO BL AR TR S B RS RSB aR He B iR o

as one ConpPongikthyfendlosQuptHARIRASKPHoW b froapisiided tdRie @hpbhifds; etc.
har d- surface cleani ng agent of the present invention. 10 [0057]

(d eani ng net FoeljorToandetepoctehtsd by thafimylad1hany be usddasinglpér mapbe used as a
present inventiqgn ﬁ%udes the step of cleaning a hard surface that

is a target ofEHE BOULPHy t he hard-surface cl eani ng agent

described abofgeg] %E@t}aﬁgf@ﬁﬁiggdmﬁwﬁgm?%ﬁg)ﬁé&% Afehonionic.

cl eaning agent 1s supplied to the hard surfac I mrer si ng

cl eani ng 1Gr getfictant 6f theeomponbos Ar f That is,| GHBQ-(BEORH, GHgLD-EB)PO)-H
injecting the, hard-surface ¢l eani ng agent,. .[QO I )

af orement i on e(@r%?‘g'@égﬁ? ]‘26 @é‘a ,P%g%‘ﬁd’gblf)%ﬁ%é‘%?w‘?)nég%fﬁéﬁ{jﬁ@%'ga(mwed that
target in th - Lant gent ty

|t ed, and Farraraymeat lof SA0LAG, EFERLOTEONID) @R) TtoRlL that O and
cl eani ng agenPQiase affbddcikragtitiony Cifiy;:d-OXEM{(BO).{H &pruvidedtiian ECodndsO ate/of
and operability, and the,imersion time is preferably 10 seconds to

20 30 mi nut estanfemaddEion anpiiedikegnast hecrreferthly Hepdpprayided fhagan these formulae,

har d- sur face i Chi fflcl . | &4 0N,
e s pr i a S BeAREHe A0 CLEOEPOT S kbR el FREHQH
renmovabi l ity aundbdrifiven Bas 18;¢) § r0¢, 8 BEd GlehéH depyesehiothe BRémgéthtihB&Tiadded
vibrations to the hard-surface cl eaning agent. The ultrasonic

frequency is peleseiaBpyPOHp isn wopbendm 149 2E qis amardist fromoltot28: Dig@o

af of ement | onct By Bt £ Fps { RRRRSORER JRR0D. ¢ E pynitpt b Ll wie =

pronoti ng fi nguibdrificeh @t&€i@ani ng property and oil dissolvability, to
dean a cl eani ng target hard surface by bringing the hard-surface
cl eani ng AyenP02At Fhecmanet Of/vimmmm@lr};atam santdinediptheisnifactantngmphsition

har d- f | i t i.ch ult i 30 vi,b i.
hopl 1 od. | or - vOPE PE AT eSS FGC PR SOp b R e B e
onto the har dysfacfad€ orRpisditioR&hdRY stk A5 & 0 §RAI G ﬂ%&'tﬁﬁi asia@point

hard surface provided with the hard-surface’cl eaning agent. |

furt her pref exfabhdtansoddnachisvisgigot gleaging propkétyi andepbd onsing property of the
har d- surface cl gani agent to whi.ch trasonic vj.brations afe

Cobli o t ot e RaE Cotations s e ablt b AGhARH BB wielrrals2 to5
hard surfgre pppvided with the hard-surface cleaning agent. [0060] A

known means such as a spray nozzle or the |ike can be used as a neans
to 5 supply tlAe28lardCompbaes It>eani ng agent to a hard surface.

exanpl o, known' br uandgist R Akains bmual Grmetnehs DhepedLAgE he B9 and
| r epr esent o iy il potaeuitu bR Aok byl AR fod S S o
procedur e ( a)cotpsesitiviecddivey the idviodtiof bnbdiringehb cdahiag pedpediiofithea
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,



17 apparatuses adhere to both principal surfaces of the recording
medi um substrate that has undergone the polishing step. The

har d- surface cl eani ng agent of the present invention can efficiently
cl ean such dirt. [0065] FIG 3 shows an exanple of a nmethod for
produci ng a recording nediumusing 5 the rgecording nmedi um substrate
descri bed above. A substrate form ng process S1 and a nedi um process
52 are included in the process for producing a recordi ng nmedi um

ecor di In
t he subst r at einsipgPIoBeLsy aadspfetgiof thejsprfactantcomposifiendt isgaeferabli biafk wijs.
substrate to ol ALt -be | sh Is ich .
al um num subs[?g% e@%%ﬁ?ﬂtﬁ% y covgrcg bé)ﬁlt?ﬂ?cﬁ?ﬂ‘%ﬂ?ﬁeg 69@’6&8 a%?l51015120r
perforning Nigrbatpt, ahdl Agmithe ewpbiibfeHRantins thediSperdibiliNedfinorganic fine
recordi ng medi um substrate is obtained by performng on this

substrat e to Dsetiges itdnpreferably d3dse 140/When thg hardsunfaen of 4 sulstragto)be gledned
cl eani ng eatyrent (S13. 5 several ti inthis order. [0066]. .
When the PecaPlrni themeshor Qeatig s et fegtthbres sRaRit et ene
in the aforengak feétsfabw 8 TUPLRCOBE the Hakd srRRY SITeESs ahepH Hieal | Y
created on both 15 principal surfaces of a recording nmedi um substrate
by poli shi gg susfanignbeoipasiiod isaai?cambrﬁ?referahiue_m . ( ﬂ'hg_tifmémgzpztioned pHis
operati on : ning.i s perforne ni oper ati on , a

then a nagnegt%‘%pﬁé{f © 5 l@ﬁé%%gﬁ?ﬁﬁgg%f?g & PEETS é’&k"‘gapr}g

principal su rﬁl@fﬁ?([ﬁ(ﬁ?@f( Uﬁ@ﬂﬁiﬂoﬁ, W%G)fe&rdrﬂ: R9 LR iRl %eﬁ')immersmg

[ 0067] When the recording diumis a perpendicular magnetic

r ecor di ndlOnedhe slect2@les n thesustharatentpositien foreldimimuiprsocess, cl eani ng
of a recording Wgﬁdi um substrate is performed (cleaning operation 522)
and then a @ i &<faxrepnens B3 ned on each of the aforenentioned
princi pal surface s i ; ! r.akl . but
the af orenenti onedwag‘%f(ﬁérﬁﬁgﬂg%%}r:%% ?%ﬁé%qrﬁ%%&%grﬁkﬁg%%S%m
necessary befparigculddy Ehnitadinagihe pett ahn edive 89 sdlidn@l arid eatipka mhaithe
operation 22, an operation to forma 25 caldera-|ike projections on

bot h pri nci pailtraphre seader, puretypdey opsreiange mataruhstylled srater anddhe like and

irradi atiy@n ( [ er at.i 23 be f.arme S JP
10(1998) - 996%%5, %%&%%ﬁ%ﬁ%&“%ﬁ%%ﬁﬁﬁgfeﬁ&‘é aé’geagﬁ% to
use the har d-fttah@eavatdraRiobgpRELAlly dkalilée Hire %@fdr and\eiih a8 wildtah Be
final run of the aforenentioned cleaning treatnent that is perforned

several 30 t iohtadngddyclar example.nassipg treoyatenidrergy ashater eahen fallgyeadiby ion
| be f d .OF i ncj pal fa ide of the t.

ey o pal - SueretatEe R atnlest R R A oS EF RGOS Sipd' Ge5HT
Simlarly, inlfrh@olf ?g%’iédzﬂflazﬁﬁ,% Ppabdht PRI ESerd npoﬁéﬁhpl@lﬁ?ﬁl?ny cases,

di spl ay substrates a contam nation by inorganic fine particles,
or gani ¢ lbsttheeledrio conduetivifykaf purewater abPiafCrib & pSicor @ lesscirehwinagumgeater

t hat ffici t-h i ded. [0071]. A phat K |
Lonpl ate  hatXbbliF ROSFER GG | ThapRaRTtGPIReRth Y SRR LAY
operati on m%ﬁuédifs%lﬁ}sxllﬁfo@ eksihple, ARAIEHDsRh o8 BRTLD %Q&qﬁﬁ&! tolPbCey

and is conposed of a glass substrate and a shading netal pattern
| ayer f or med descrived sbdvaclmattitis peeférabletthet fhalsslvémtrcontasteddi tlgp svefaatant

pattern | ayer may.be chrom u(rin ;gl ¥bdenum and the like, and materials
for a glass SPHEPSHIS fpPesed Sole b Watekss and the |ike. [0072] A

flat-panek dicgg@%yé%bg%gcggfers to a substrate that is conposed

of a glass 1 ubstrate an el ectrode | ayer formed on a surface
t hereof and that i $héamoustofile at lpashohe dingpiuag (cadpenerst Cisalettoé from the

process of producing lLiquid crystal te]evisions, apnd p] gsma )
tel evi si ons. SRRHPSPPEFEANG ofjbenzengs e @%@PS@W@&@% %@Mbmnesulfomc

el ecti ode thin:sfy mpﬁ: L Ric o @cg]ﬂrga&is | j
i ke, and rrataglrdilé)]fs OIE;[%HE% ass csajﬁ strate Enlﬁegéﬂgg&g%lg@@rgggr% ggts
and the |i ke.cothpodifiéh/is prdférablydl (ol80wa Yadndemargyirefeadblp2 20t from the

30  viewpoint 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



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

har d- surface cl eani ng agent of the present invention when the final
run of the aforenentioned cleaning treatnent that is perforned
several tines is carried out. [0077] FIG 5 shows an exanple of a
met hod for producing a flat-panel displaygs substrate. [0078] As
shown in FIG 5, a glass substrate form ng process S5 and an

el ectrode | ayer for ess S6 are incl u?Ed in the nethod. for

ng pr
produci ng a F¥&RL et cigpt SlGRRINE RroPerty of thesugipgleat qmpositignds ensured
form ng proc 1l JRdqby perform ng

pol i shi ng tr@?ﬁeﬁﬁisﬁfgg%ﬁg% gﬁr?élq%:%%éh?%ﬁ&tre%t ment (553, S55j
several 10 t[0088] iAm edxnsple vfteluenssudfonichsiimedyehd ptobeenpollfonivadid, bad en

material for a glass, sulstrate) that has been forned in an opgeration
551 form ng $saRle aﬁg@m@&@&nﬁmﬂﬁ@e@ aqgraay bg 2dedimethylhenzenasplionic acid or

formed on=th qllgss ubs rl r i met hod (561),
and t hen heﬁlme al thin ﬂ?%ﬁﬁ@%&%&%&sg‘]ﬂ%@ﬁg e'JcLJ'!1 ‘é‘? ng a
| i t hography pégrkazéestibonit aid of hetikede | ayer on the gl ass

substrate (562 to S65). 15 [0079] Specifically, a (EhOt or esi st
(phot osensi t [0p84) éherrprpgnessiC ispreforabbiwvatersalable andh wairelgrabl apalf. 1An

(S62). Next, ultravipolet rays.or the.|like.are jrradi.ate he

bhot or st ot FHbEa @ Rl b T i orbrBieulatBhied P iShRRaRll bt Segpe or
mask patt er o lchibeiehl Ghieh as kédium! fiadRiioh 6F 8Ri1EE) jofis, bhehodemabeped,
and the exposed portions of the photoresist are renoved (S63). Next,

t he port i®nsalgylanmeonvemarns eficn $adivmidrmtandios potassinmdors ard niye prederable,

renoval of the rtions of the photqresjst are renoved by etching
(564) to for?ﬁ%&f’ &nisﬁaeee‘fe%&.ep %ﬁ?ﬂey t he af orenenti oned

phot , or esi st [ppgs]" FBMAHe (18Dbint bPAFRhchB stolfx 5! the dlotR bhiaess thBown
in FIG 3 to FIG 5, the polishing treatnent” and the cl eani ng
treat nent arswéatint penpaitiecbithd pesert itvention sgmyfetdbip40°Cloe higher, more

polishing trea t t.he cleaning trea are,perforned is no
particul arl ypﬁ%ﬁq%é@&ﬂ%f&l%er@é%ﬁ OSPHERRI QUPC aF Iy even laevernfﬁf%@fﬂﬂy
at |l eastygw j o 3 e RkHE o

i nventi 0%15 nagsageﬁ{ %}geggﬁﬁg?&g%{ gsﬁeh%%lﬁtﬁﬂ%ﬁ@ %F%%Hr%}'ofﬁ%he C eaﬁn?orlin osition

treat nent t heftthé prepartiinventidn seayaroh blwaysbs stosedeatiow eenparbturbs) andfso
when ot her runs Qf the cl anéng treatnment, that is perfornmed several

times may beS*agn cad rolaeep. the surfactart crewositien may dstragseortadr o
surface of t 'Ezflﬁz%ni ' rat 8K QQ% .
substrate at a % me, Ord%&%?%ﬁo%@ﬁo?&%?&sﬁ& rat e%B'?%&g(g o géfryle O‘ﬁ%ys/eas
20 be cl eanedamhotdec elf abExpoNEl countr® iq fortRi@ple| BvuligabbARs, the be
used in cleaning may be one or nore. Exanples 5 L0082] 1. PreEarati on

of surf a#t antempsrises afthmswiastant sprapasifiancgeuldedfiC ayhighenentOfheor higher.

surfactant c 05t f aml.es.1 to 13 and.Conpar ative Exanpl es
o7 wer e SRR BBl B it Do RS RN elBus 2R £
attain the nalegsBSviRn@en L6 deteribsdtion oidemngggip@ thatind&ecur due to the
preparation of the surfactant conpositions of anples 1 to 10 and
Conpar at i ve HExper ennge pfihs surfactant qmpositonisstppesied. avai | abl e

aqueous pot hAM roxi-de solutiqQn (KOH concentration: 48 wt% was
used. In thszgﬁé paréﬁ’f“ﬁ?ﬁaloqf)mfﬂﬂe@ﬁfact ant conpositions of Exanples
11 to 135 a comMmerfheatictaMfdndidbidion ASUHtaHE th HIAIRYS EPthe Esmpetentd OB,
(NaOH concentration: 48 wt% was used. In the preparation of the

surfactant coanéd, aisbinonsbasedaptifraniingagens mhelasing egentdeagiponeyt E) such as
avai |l abl e hapol,am ne s .used. , 15 [[0083 ani opert .
feots as. doshP TSt HRURE ReE Slb R rely o CRehgT, o BCg Agesetvative,

surfactant cgppaskidagpst@s hard-surface cleaning agents. The

af orenenti oned hard-surface cleaning agents after storage under a 60C
at nospher e {003 0n&hepdt of the erfatitinttcanipddtior afltbe presdntimtemtion dswbry high and

30  itisdesirable 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



21 conditions (polishing conditions A) on both principal surfaces of
a Ni-P plated substrate (outer dianeter: 95 mm®, inner dianeter: 25
md, thickness: 1.27 nmm surface roughness (Ra): 1 rim that had been
obt ai ned by performng prelimnary rough polishing using a polishing
agent slurry containing an alum na abrasi g was used as 5 substrate A
to be cleaned. [0087] (Polishing conditions A) Pol i shi ng

machi ne: Doubl e-si de 9B polisher (manufactured by SpeedFam Co., Ltd)
Pol i shing padéorsesienolthe pressntiaverizon. i 19prefarablo ehatdhe ermmrongnigse er -

30 , 10 | 4 Pol.i.shi | quid: .
Col o1 dai s o el eh BaRe ogibolents oo SRHE AR el bR qovion,
by Kao Cor por aitd #i9more prefeidbld thadhs Bifeihy gg@lgttﬁ ard @tAhsd@cept the condfthent

seconds, flow rate of polishing slurry: 1 imn 15Water rinse:
| oad: 30 g/ cni and icpraporent Ee cBradds, itfis preferable that the emprnentstthat aralgontaingd

Lim 00 bst Btoh I d . A trat t.al ned.. .
by ber f or il ng R FERIAT SRBRPLRFHY AR aBReR R eSoh R AP SO P Bufering
(pol i shing c%ﬁime&mg&@l@m%ﬁ%ghﬁﬁga&?%gl ass substrate (outer

20 diameter: 65 mmd, inner dianmeter: i ckness: 0.635 min)
that had beenl0888laiThedtdraseealibityf typsuefactant avmyposiionsif sheeprpsdnt Siventon at

used as Subst MR ERPFOL R PERHEEH of BSOEGr PRI GrAd PO RpE B

1, o 0, S B RS e

aver age pure sialabetremtaiedunn hvasehbdcletargehtioy tﬁljke@d@mlﬂbithﬁd}mng affinity
Polishing liqujd: Cal]oidal silica slurry (Prodyct No.: Menole

GP2- 317, nan u‘iﬂé’gﬁﬁ%i WORW%W&W%# még@ﬁ @W&Pglpwwrs?ﬁatﬁapresem
| oad: 60 g/c ke : f: otk S :

raL/ m n Mai nr%g?é%ﬁ%éﬂ f%gg&rb%g%mg)) é;%{ gl&?erlr@ 18 B@Oéoéeconds,hq% f’%é\%rr&@tg (’ghat
of poli shing the2ompereny cont&i@edrix the Burfactant Mdéipesition bbide praxagl indéhtion for
glcn2, time: 3Q0 seconds, flowrate of rinsing water: about 2 umn

[0090] 2-2. CGrwAriAgskTaee stabiliy isthe compenasd Candaned and the substrate

B to be a b , C i C ni ng. dewyi . .
(three- sﬂ afge q@g%%e 'Ir%g I%%Lr%%eu sf,'%gjs}% (dbf?l?es &fsa[%%aé%%?méo%ﬂ}o%\rft}g ersese(n E emcvgﬁtaon at
stage) and ulkigh Sihezatiedis enlidritbd By 6rdgiting AIbder alk{iBehRhbRibRE acid and/or

condi tions. (1) Ceaning: The substrates to be cleaned
i ntroduced i r &l thereof asihe sgmplensing €, ard when abigher alkylhenzengsdfonic acid such

Waiting area, , 8 dRhGerdbuldife SHPS S BiGReledr Rich 188158 Sbility 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 1t 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



10 then transferred to a place in the cleaning device where rol
brushes were installed (first stage), revolving roll brushes were
pressed agai nst both principal surfaces of the substrate to be

cl eaned, and cl eaning was perforned for 20 seconds by injecting a

diluted solution of a hard-surface cleanijpg agent onto both princi pal
surfaces of the substrate to be cleaned. The anount of diluted

solution of a_hard-surface cleaning 15 agent supplied was 70 g/20

sec. alkpnel %mﬂ@umra@éts Shasealr abadiumeicoatieawiivgy Bl}wceh@emiatmﬁféhum
sol ution of @thh%rgigH &?i f%gffn cgu&gﬁtn m\%ﬁsé,&am;sferred to a place
rus ns

in the cleanln evice es we all ed (second

stage), rev ohydxagyétmﬂdeﬁécuﬁmﬁhmrt@mta%a i€ pefstabigai Tisdse BlMliting agents
princi pal surfaces of the cleaned substrate In the sane manner as in

the 20 cl eanm@gbey;semwpbwam@eofmdormm ng was performed for 20

seconds b norm t,emperat ure u er. onto

or i nci pal 5 sumpiﬁtﬁﬂ%%‘gl of SRR ot i ot i ot Pipapcing
was then trangsfdangty tmﬁ%@p@k&m?q% ¢0 $RRURE MAE preferably 1
installed (third stage) an rinsing was perforned for 20 seconds by

i nj ecti ng notmmwt¥enper at ure ul trapure water provided with ultrasonic
waves of 950 éi%f ﬂ't% nt o bot#é)rl nci pal surfaces of the cl eaned
substrate. H) nou terrperature ul trapure water provided

with ultrasonic
ey G5t lsolABR Iﬂg{j’gle%% e t d‘?iﬂgh@%%%(cﬁfa@ commpos Jltéo& Tom

(3) Drying: the rinse subst e spin c

to flui d10 entheatieviopitrufetilyancagitHe dispasibiiy cfinoRaan: fimenphrtides. (Ea:honylioe
30 [0091] 2-3. gval uation of cleanip roperty % nst fine particles

The cl eani ng2Hd ?ﬁ%ﬁaxbed@es@hq%wg QPeE:e of the

substrates t gh 8 j
to the foll ovt%@ng] %ﬁ%gw rrec@ul??lt g(b?io&]e shown ygb@%ﬁ%@ﬁ%ﬁ%@ﬁ@s
Tabl e 2. [ OOR&}indheormstitwtibnaluagit (26t) deriveel feord A5 astathe vhpoundsekoted i@m the

el ectron mcroscope, at 1000 fold magnification (visual, field range:
about 100 i n&royB consisyiag of agylia aed, mﬁ%mylm qdaqélradﬂmuaadeszeéﬁﬂvdmﬁged

on the sy st rve th| he " ie

count ed frg&s al‘{ﬁ at(:i‘\él gl\sa b%@% d|I]8£n sﬂalcszf’%flrclleé'1 e& glpm &fcn%(? acid.
| ocat i ons at Id @ﬂﬁﬁéﬂs&ﬂbl@%@ﬁmﬂb&ltﬁé b@ﬁht&iﬂhﬁzﬁ@ﬁt 1) & sufsiblpémitaihe®in an
100 locations in total (10 locations )< 2 x 5 substrates). Based on

the total nuapewnisH 29 %pagxeatqrgétlmemn@comm@m@lrm anskfem b and
rion, the, c

according to_the .f oW t.ion _crit ni

ot oper ty agarRupoinf pisRhPeheByy e A bl Aot erbupei{ el Bnaine .
<Bval uati on giohb:@y bithe E@Hadh@ABIDOsIRGSRRE éo‘hsﬁﬂﬁioﬁﬁ[tmﬁﬂ (q) @%ﬁﬂaﬁ{eﬁﬁﬁan
0: The total nunber of fine particles was 0. 0: The total nunber of
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3to 5 x: | nunber .of fine Lticles was 0
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of either 0 &'ét}{_%gi]ig@gﬁ%&%dgﬁzé&?% m%ﬁ'l%ﬁ&lﬁﬂgrsf 4 gtHakLyic sAQWN

in Table 1 and uted sol utT ons of rd surface
cl eani ng agewipslypreep acwytic acid/npldihacid copblyoieas imethagyléd dcidimsthatryfibecid

par i ol es. - VARG e BV R UGy S AP oEABYS | ons

of Exanpyes 4, rSlgbcand 13 were all 65C or higher. The term
"cloudy” 1n Ta 2 means that the stulactant conpositions were in
the state of [(Béiﬁ]ngwheu bmﬂtmscﬂubbqnpb&ndrdlas achnstituioriad nhit (AZtdenvedfrom

e S SRR i e S A oo
cloudy” meang,ily &ifnﬁ %MEQ%Q f]}ﬂggoﬁﬂé ggﬁﬂ:[&&%%héﬂtﬂé‘sx%%ftﬁé th&8 of the

state of beingt eyon transparent plast
cont ai ner fi ¢onetdtusiohdl mﬁmlsmd hetnadlts cfdmasﬁﬂuﬁlnﬂwhmme& from

30  2-acrylamide-2-methylpropanesutfonic 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
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(May/Maz) is, from the viewpoint of enhancing the dispersibility of inorganic fine
particles, preferably 20/80 to 98/2, more preferably 50/50 to 85/5, and even more
preferably 91/9 to 95/5.
[0047] Awater soluble polymer having a molar ratio (Ma1/Mas) of 91/9 to 95/5
(component f} is contained in the component F in an amount of preferably 90 wt% or
greater, and more preferably 100 wt%.
[0048] (Component

The component fis a copolymer that contains the constitutional unit Al
dertved from at least one compound selected ﬁ'om1 the group consisting of acrylic acid,
methacrylic acid and maleic acid preferably in an amount of 20 mol% or greater of the
entire constitutional units, and contains the constitutional wnit Al and the
constitutional unit A2 derived from 2-acrylamide-2-methylpropanesulfonic acid in a
molar ratio (Ma1/Mao) of 91/9 to 95/5. When this copolymer is contained in the
surfactant composition, an advantageous effect, 1.e., a substrate can be cleaned with
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, f is preferably 80 mol% or greatex
and more preferably 90 mol% or greater from the view point of simultaneously
achieving enhancement of the water solubility of the copolymeric component f and
prevention of fine particle agglomeration and deterioration of fine particle reﬁlovabﬂity
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
(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
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,
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gel permeation chromatography (GPC) performed under the following conditions.
[0052] (GPC conditions)

Column: G4000PWXL+G2500PWXL (manufactured by Tosoh Corporation)
Eluate: 0.2M Phosphoric acid buffer/CH3CN = 9/1 (volume ratio)

Flow rate: 1.0 mL/min

Column temperature: 40°C

Detection: RI

Sample size: 0.2 mg/m].,

Reference material: Polyethylene glycol equivalent

[0053] The component F may be a salt of an aforementioned copolymer. Such salts
are not particularly limited, and specifically, alkali metal salts such as sodium salts,
potassium salts and the like; and salts with nitrogen-containing compounds having
molecular weight of 300 or less are preferable. Examples of nitrogen-containing
compounds having molecular weight of 300 ox less may be those in which
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
tetramethylammonium hydroxide, choline and the like; ete.

[0054] From the viewpoint of demonstrating sufficient fine particle removability, good
dispersion stability and good effluent pr&cessabi]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
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
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
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10 to 500-fold, more preferably 20 to 200-fold, and even more preferably 50 to 100-fold.
Water for dilution may be the same as that for use as the component B contained in
the surfactant composition.

[0056] The hard-surface cleaning agent of the present invention may be contained as
one component in a cleaning agent composition that contains components other than
those that constitute the hard-surface cleaning agent of the present invention. Such
use of the hard-surface cleaning agent of the present invention as one component is
also encompassed within an embodiment of the hard-surface cleaning agent of the
present invention. |

[0057] (Cleaning method)

The method for cleaning a hard swrface of the present invention includes the
step of cleaning a hard surface that is a target of cleaning using the hard-surface
cleaning agent described above, In the aforementioned step, the hard-surface
cleaning agent is supplied to the hard surface by (a) immersing the cleaning target in
the hard-surface cleaning agent 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
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 remova‘bi]ity 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
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 ingecting the hard-surface cleaning agent to which ultrasonic
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



0.

3!

32L |

10

15

20

25

30

001 fIl 31' 01 0 Ett WEl A >0.06 at ne oc

16

injection the hard-surface cleaning agent to which ultrasonic vibrations are applied to
the hard surface and rubbing with a cleaning brush the hard surface provided with the
hard-surface cleaning agent.

[0060] A known means such as a spray nozzle or the like can be used as a means to
supply the hard-surface cleaning agent to a hard surface. Moreover, a cleaning brush
is not particularly limited, and for example, known brushes such as a nylon brush, a
PVA sponge brush and the like can be used. It is sufficient that the ultrasonic
frequency is represented by the same values as those preferably selected in the
procedure (a) described above. |

[0061] The method for cleaning a hard surface of the present invention may include,
in addition to the above-described procedure (a) and/or the above-deseribed procedure
(b), one or more steps in which known cleaning such as swinging cleaning, cleaning
using the rotation of a spinner or the like, paddle cleaning, etc., is used.

[0062] Examples of cleaning targets to which the method of cleaning a hard suxface
of the present invention is suitably 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
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,
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
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
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apparatuses adhere to both principal surfaces of the recording medium substrate that
has undergone the polishing step. The hard-surface cleaning agent of the present
invention can efficiently clean such dirt.

[0065] FIG. 3 shows an example of a method for producing a recording medium using
the recording medium substrate described above. A substrate forming process S1 and
a medium process S2 are included in the process for producing a recording medium.

In the substrate forming process S1, first, in an operation S11 forming substrate to be
polished, a substrate to be polished in which an aluminum substrate is entirely
covered with Ni-P is prepared by performing Ni-P plating on an aluminum substrate.
Next, a recording medium substrate is obtained by performing on this substrate to be
polished at least polishing treatment (S12, S14) and cleaning treatment (S13, S15)
several times in this order.

[0066] When the recording medium is a horizontal magnetic recording medium, in
the aforementioned medium process, small unevenness are initially created on both
principal surfaces of a recording medium substrate by polishing using a diamond
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,
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
caldera-like projections on both principal surfaces of the recording medium substrate
by laser irradiation (laser texturing operation S23) may be performed (see JP
10(1998)-199047 A, JP 2007-95238 A, etc.).

[0068] Itis 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
times is 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.
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[0070] Similarly, in the process of producing photomask and flat-panel display
substrates also, contamination by inorganic fine particles, organic substances or the
like occurs, and therefore a cleaning agent that sufficiently removes them is needed.
[0071] Aphotomask is a template that defines a circuit pattern for use in a
lithography operation when forming a circuit pattern of a semiconductor device, and is
composed of a glass substrate and a shading metal pattern layer formed on a surface
thereof. Materials for a shading metal pattern layer may be chromium, molybdenum
and the like, and materials for a glass substrate may be quartz glass and the like.
[0072] A flat-panel display substrate refers to a substrate that is compésed of a glass
substrate and an electrode layer formed on a surface thereof and that is for use as a
panel display material in the process of producing liquid crystal televisions and plasma
televisions. Materials for an electrode layer may be transparent electrode thin films
(ITO films: indium tin oxide films} and the like, and materials for a glass substrate
may be alkali-free glass and the like.

[0073] FIG. 4 shows an example of a method for producing a photomask.

[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 (533, S35) several
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
(841), and then the shading metal layer is selectively etched using a lithography
technique to form a shading metal pattern layer on the glass substrate.

[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 photomagk formation to transfer the mask pattern onto the
photoresist, the photoresist is then developed, and the exposed portions of the
photoresist are removed (843). Next, the portions of the shading metal layer that are
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).
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[0076] In forming a glass substrate, 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 times is carried out.

[0077] FIG. 5 shows an example of a method for producing a flat-panel display
substrate.

[0078] As shown in FIG. 5, a glass substrate forming process S5 and an electrode
layer forming process S6 are included in the method for producing a flat-panel display
substrate. In the glass substrate forming process S5, a glass substrate is formed by
performing polishing treatment (S52, S54) and cleaning treatment (S53, S55) several
times in this order on a substrate to be polished (base material for a glass substrate)
that has been formed in an operation S51 forming substrate to be polished. Next, a
metal thin film is formed on the glass substrate by spattering or a like method (S61),
and then the metal thin film is selectively etched using a lithography technique to
form an electrode layer on the glass substrate (S62 to S65).

[0079] Specifically, a photoresist (photosensitive resin) 1s initially applied to a shading
metal film (S62). 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 15 then developed, and the exposed portions of the
photoresist are removed (S63). Next, the portions of the metal thin film that are
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
polishing treatment and the cleaning treatment are performed is not particularly
limited 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
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
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be cleaned at once. Moreover, one or more cleaning tanks to be used in cleaning may

be one or more.

Examples
[0082] 1. Preparation of surfactant compositions and hard-surface cleaning agents

The surfactant compositions of Examples 1 to 13 and Comparative Examples
1 to 7 were obtained by blending and mixing the components so as to attain the
make-ups presented in Table 1 and Table 2. In the preparation of the surfactant
compositions of Examples 1 to 10 and Comparative Examples 1to 5and 7, a |
commercially available aqueous potassium hydroxide solution (KOH concentration: 48
wt%) was used. In the preparation of the surfactant compositions of Examples 11 to
13, a commercially available aqueous sodium hydroxide solution (NaOH
concentration: 48 wt%) was used. In the preparation of the surfactant composition of
Comparative Example 6, commercially available monoethanolamine was used.
[0083] Cleaning property tests as described below were carried out using the
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.
[0084] The numerical values attached to the characters C of the coraponents A in
Table 1 and Table 2 indicate the number of carbon atoms contained in the
bydrocarbons. Cq2149-0-(EQ)5(PO)15(E0)5-H is a mixture of
C12°0-(EO)5(PO)15(EO)s-H and C140-(EQ)5(PO),5(EO)s H.
[0085] 2. Cleaning property test with substrate to be cleaned

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

(Substrate A to be cleaned)

A substrate obtained by performing additional polishing under the following
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.<rg 0 [4 roughness (Ra) 1 nm) that had been obtained by performing preliminary rough
polishing using a polishing agent slurry containing an alumina abrasive was used as
5  substrate Ato be cleaned.
[0087] (Polishing conditions A)
Polishing machine: Double-side 9B polisher {manufactured by SpeedFam Co.,
Ltd.)
Polishing pad: Suede type (thickness: 0.9 mm, average pore diameter: 30 um:
10  manufactured by Fujibo Co., Litd.)
Polishing liquid: Colloidal silica slurry (Product No.: Memolead 2P-2000,
manufactured by Kao Corporation)
Main polishing: load: 100 g/em?2, time: 300 seconds, flow rate of polishing
slurry: 100 mL/min
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 mme, inner diameter: 20 mme, thickness: 0.635 mmj 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 pm,
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?, time: 60 seconds, flow rate of polishing
shurry: 100 ml/min
Main polishing: load: 100 g/cm2, time: 900 seconds, flow rate of polishing
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slurry: 100 mL/min

Water rinse: load: 30 g/em?2, time: 300 seconds, flow rate of rinsing water:
about 2 L/min
[0090] 2-2. Cleaning

The substrate A to be cleaned and the substrate B to be cleaned were both
cleaned using a cleaning device (three-stage type: roll brushes (first stage), roll brushes
(second stage) and ultrasonic shower (third stage)) under the following conditions.

(1) Cleaning: The substrates to be cleaned introduced into the cleaning device
were placed in the transfer waiting area, one piece of the substrates to be cleaned was
then transferred to a place in the cleaning device where roll brushes were installed
(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
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
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
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.

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

[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.
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The results are shown in Table 1 and Table 2.

[0092] The dried substrates were observed with a scanning electron microscope at
1000-fold magnification (visual field range: about 100 um per side), and the number of
fine particles remaining on the substrate surfaces observed within the visual field was
counted. For 5 substrates, this observation was carried out at 10 locations at random
on each principal surface of a substrate, i.e., 100 locations in total (10 locations X 2 X 5
substrates). Based on the total number of fine particles at the 100 observed locations
and according to the following evaluation criterion, the cleaning property against fine
particle was evaluated on a 4-point scale.

<Evaluation critexion for cleaning property against fine particles>

©@: The total number of fine particles was 0.

Ot The total number of fine particles was 1 or 2.

A The total number of fine particles was 3 to 5.

X The total number of fine particles was 6 or more.

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
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
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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[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 hal{
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
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
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
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.
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
surfactant-containing aikaline composition, a preservation method that can inhibit the
deterioration of cleaning property when stored at relatively high temperatures.
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5 fine particles adhering to recording medium substrates, photomasks, flat-panel display
substrates and the like can be efficiently removed by cleaning, and highly cleaned hard
surfaces can be obtained. Therefore, the present invention can contribute to the

enhancement of a product yield.
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cleaning a -nt 26 [0096] 2-4. Evaluation of rinsing property

FIG 1 shows the appearance of a surface % the Substrate A to be

cl eaned after the left half of the substrdate was given three droplets
of a hard-surface cl eani ng agent consisting of the surfactant
conposi tion of Conparative Exanple 2 andLAWdSright half 5 of the
substrate was given three droplets of a hard-surface cl eani ng agent
consisting of the surfactant composition of Exanple 6 and the
substrate was dried by being left to stand at roomtenperature, and
FIG 2 shows the appearance i mediately after rinsing the substrate
shown i n FI G111 undzrlkdicypendiipiio nerfartancobpositiot cwpiftog 7]

(Ri nsing) About 500 nil each ch p@é{g wat fr was poured onto the right
hal f of 10 the sub8fPECECSHHAEAB PORRE®) of the substrate. In this
i nstance, care waswhe€niiRhehtB) et the hard-surface cleaning agent
consi sting of the surfactant conposition of Conparative Exanple 2

dri pped over the |afleasiane cafpound (cmrment © selsetedifiome thergrowp epvsistiag pf
of the substrate and.not to Let t har d; sur f cl eaning. agent
consisting o SRATECE Pﬁ"@tmélnifoll%egﬁﬁ‘g‘go ciac?hd’ %@@ﬁ%’fzgn%s‘ﬁﬁ%ﬁ&gﬁl’ over
the right hahfdQkybddeesdsaEbiahad 6RY Salddthbwtb the I eft half of the
substrate. [0098] As can be_understood fromFI G 2, when the
surfactant conposi &flezstone Bkatine ehesnipal\omponen Prelecterdiran s Beumas
used, the hard-surface cl eanihng. agent . favorabl.y renoved by
rinsing fromc?lﬁg%%lgrof %%tzels%lfmtwgmc eeaarlllél\(llx%glﬁ%ls ¥dg§}8fig’and it was thus
denonstrated that gheepkat§panhenidhiciskifhotahicorpaBition ahiteting the indgionithat
is, it was 20 denonstrated that a surfactant conposition having a

hi gh cl oud pewmptctantHrampenegbOhinanrneRptef Bp&e 2§ Wtiteoddpving agdd b PHEef 12
above, accor lL %aEe?‘ a{lﬁe present invention, an al kali-type nonionic
sur f act ant con%oa ion that exhibits good storage stability at
relatively high tesherdéufmes cleaitg agharconsstiigat ehecdlalivtypg ragenic surfactant
consi sting thereof can be provided. 25 Moreover, the present

i nvention cafPPr®Wi%¥e a nmethod for cleaning a hard surface, a method
for producing a s [ alo e dj Aregi

a nmethod for pr odﬁlﬁ%gﬁ{aglﬁ?@t%%gg%eé%rg b?tﬁ%%l%gf&&? %rcg %%%3‘%%?%% a 145 2
fl at - panel dispdlaywfacdsta gdhe suafate;padf or mred usi ng the af orenenti oned
har d- surface cl eani ngﬁg&snt. Furt hernore, the present invention cagk

provide, in connectedirhitiac inpawdaeof ssecotipaRedm BUPEH PRgoma

al kal i ne comp@sktikO8 fA-RALEEEINMAS LRLAEL hod that can inhibit the
deterioration o?ltatlt:fééaniﬁr‘% gﬁgp}}é%y V\,Hen stored at relatively high
tenperatures. 27 Industrial Applicability [01001 A hard-surface

cl eani ng agent consj St of the surfactant conposition. of the .
br esent i nuetdli on s gl nediu e BA RS PR AP ALt U 4 ffbe:
using the haj 'téiH[r[ RN RG: RSRPInddE Bh.he diluted sol ution

t hereof ; and c?heregf/&ﬁ}rt su§1 as SB% neE?)arti cl es adhering to

recordi ng medi um substrates, photomasks, flat-panel display

substrates a the |i can be efficiently renpved b ] eanin an
i ghl y o eantl har BRSEKRS B TORPrI L Be 4 U boRHEP P nE h B ASE R
I nvention Caﬂuﬁ%@%ﬁ@ﬂﬁﬁg E%a%él%oﬁmt@ﬁwﬁﬂﬁ%orﬁﬁmﬁnﬁﬁ?du“ yield.

[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:
RIO-(EO(POXH ()

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



10 28 CLAIMS [1] An alkali-type nonionic surfactant conposition
conprising: a nonionic surfactant (conponent A), water (conponent B),
at | east one conpound (conponent C) selected fromthe group

consi sting of benzenesul fonk acid, tol uengéul fonic acid,

cl i met hyl benzenesul foni ¢ acid, hydroxybenZenesul fonic acid and salts

t her eof at | east one al kaline chem cal (conponent D) sel ected
fromthe groulfkyddnrsiybgiong hating atcadsnummbed niidd 1dd 8280 isadoxsthylene group;
hydr oxi de, . the alkali-type nonionic surfactant conpositi

cont ai ni ng t K& §ER FHPIOPEERe FOUBHR 30 SrigBreasmt tﬁ@ ayqiags R ARBe A agdedgpeles of
Lo 20 wt% angschayd PO, fsplliBbiy2Gs £hulefo@l BRI 1 i iunbor frof 0 to 20; and
har d- surface cl eani nj agent gon5| sting of the a Kal -type nonionic
surfactant cohpashhgenmnnt of EO andiRO &i (B0, D) sy bé atkerd]ekredabdont.he

har d- surface cl eaning agent includes a nmetal surface or a gl ass

surface; and the hard. surface is a surface of a recording
medi um subst gt e, PROLRIRS SR AL S ant tAhpRARS acliriiead f clai
substrate. E@] The aﬂ%a i-type noni or?i cnsuc?}ft"%ct antaccénp sigta}l%%neo claums

accordi ng t oladd 4jmaving 4 cpedprincd®S&0C of higher. chel ati ng agent (conponent
E). [3] The alkali-type nonionic surfactant conposition according to
claim1 or 2, further containing a water sol uble pol yner (conponent

F). [4] The ﬁd]_ka' | AlRRoBPEIMiAe § el @G cGAFRaS, bR POEMad Y Rd
any one of clains 1 to 3, wherein the nonionic surfactant 1s

represent ed byfienwidgahe hprdeairtee clRinbg @EQ)racROlnekb ¢laim Wherein R is
an al kyl group havi.ng a carpo unber of 8 to 18, al ken rou

v ng’ a oar BORSDE Eh.chetais SaEs deming et s grattdiosdh Bl pupce by
of 8 to 18 Ohmm@Ridd Kk HRRE B QLR UL RAMIUeas &@é&@%‘aé&ﬂﬁ@ﬁ&oﬁﬂﬁe@ﬂné the
18; EOis an oxe;et hyl ene group; PO is an oxypropylene group; mand n
represent thé ‘fige clremipgagett. added nol es of EO and PO,

respectively; mis a nunber froml to 20; nis a nunber fromO to 20;
and the arrangenent of EO and PO in (EO 1(PO). may be either block or
random [5] Tfe al KaldthddBLpRantinnhcusdtiftaeddtsit@tHRAsd] dfebaAgOihdtthe
to any one of clains 1 to 4, having a cloud point of 6':}>C or hi gher.

[6] A met hodufeghoddbecieamng a hied-sinéage penoeding pnldiyl Hig subhelraiedpbetleancd that

cl eaning a hard surf,ace. usi ngt he rd-syurface cleanin ent

Scoordt ng-t ofE & A SSRGS RN et e
agent is Supﬁéih?dpbpsﬂjﬂgsm_@@d surface by imersing the hard surface

in the hard-surface cleaning agent and/or injecting the hard-surface
cleaning agent. [7] A nethod for producing a substrate conprising

the step of eani i t . hod . {. I i a-hard- suyf .
according to Clai nﬁg %{eﬂgosdsfﬁ]g%ltoag?%g%é&glé&% g‘%ﬁ%?g%ﬁfﬁg@é gecﬁlé%%$&%dmm
surface or as@sast s 4 acgnandaidialispossl dneienghndapahif:abikidg cdthetiB@rding
surface using a polishing sluriy. [81A_nmethod for_ producing a.

recor di ng nedRediwe SrgsHisds pinagtetis surheispased trspetimelyoathethpdngpal surface
magneti c lay%ﬁesdéhﬁ-‘p%%ﬂe?ﬂt}?oﬁecoﬁ j-j@ i,pal surface side of the

recordi ng nmedrum SUDStTate or nmgnetic | ayers di sposed respectively

on both principal ssbksaee biwdes sdpesféeining tie wehting maimhissbatgite by

| a substrate formng step of form ng_the recordi ng nmedi um substrate by

per f or ni ng oRFTEURS 07 asEbYERtpE Rrardliskasn pelisbinedtratgert et aelpaniagd a
cl eani ng tre&g%ltg%%l %éﬁ%@s‘o?dér,g%ﬁ[ order, and a magnetic |ayer

formng step O orm ng at Teast one he magnetic | ayers,

wherein, in carryidgaghétidlagerfidvagihg step obforinhes et bigoitthe alagaetic lajat,
is performed several tines, the polijshed substrate is cl eaned using
the hard-surface CVeuRith i @yome idbe Bralgune! thegesning treatment that is

performed several times, the polished substrate is cleaned using the hard-surface

cleaning agent according to claam 1.



30 [9] The nethod for producing a recording nediumaccording to
claim8, wherein the recording nmedi um substrate has N -P-contai ni ng
| ayers as both outernost |layers. [10] A nethod for producing a
phot omask conprising a glass substrate ang a shading netal pattern

| ayer di sposed on one principal surface s Ye of the gl ass substrate,
t he nethod conprising the steps of form ng the gl ass
substrate by performng on a substrate to be polished a polishing

treatment and_.a cl gani ng treatnent several, tines in thjs order, and |
forning the iiﬂadi n’gﬁ%{e odfar p1e ﬁcm%%walﬂlwg B Ao .8, wherein
wherein, in Fold T Ready . el " Hhat.
is perfor rred?lg{a\%élg]glg?%r%ls, t bgﬁ%%lkl{ag hINelgj solg}b@% rg'? %}%}ng%l%%ggg%?%&glst% s
t he hard-surface cleaning agent according to claim1. [11] A nethod

for producin fl at-pan di splay substrate conpri Si a gl ass
substrate angw_in egéaegﬁ%ﬁléwm?@?ma? EO&?S ﬁom%nglﬁgésg&%ﬁblgﬁt%? aud g he
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perform ng on a substrate to be p ed a po ing treatnent” and a
cl eani ng t r eatlysirate, seamethodtcompsising théstsposfder, and forning the

el ectrode | ayer on,the ass suhbstrate, . wherein, in carryin
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cl eani ng agent according to claiml.
forming the shading metal pattern 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 claim 1.

[11] 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

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 claim 1.



