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0 4-1 17c1- DESCRIPTION Title of the invention METHOD FOR CLEAN NG

\ 0% LT} Field of the invention [0001] The present
invention felates to a nethod for cleaning a toilet bow . Background
of the invention [0002] For cleaning a flush toilet bow,

t here have been known detergent conpositions that are placed in a
toilet tank to slowy dissolve an active detergent conponent into
flushing water in the tank, therggﬁc&ﬁ?ﬁhgﬁglly removing dirt and
stains fromthe bow by every fl i flushing water to keep
the toilet bow clean. Such a detergent conposition is known as an
automatic cleaner for toilet bow. [0003] As a nmeans to be

appl i cable 1@ apy thlush-tQidiet, bowl having any shape, there is also a
known nmethod of formng a slowy soluble coating on the surface of a

toi |l et bewrpend FeeNidrMAING eloaameadiie toil et bow . For exanpl e,
JP- A- 2005- 187511 and JP- A- 2006- 206882 descri be a cl eani ng nmet hod such
that a conponent dispensed froma container is attached and
solidified on any part and is slowy dissolved in water to gradually
rel ease Faeldcbifvéheormweenti cihor cl eani ng. [ 0004] There is

al so a known nethod of attaching a slowy dissolving gel on the
surface dP0&1lfoilet bow to slowy release a detergent conponent,
thereby continually cleaning the toilet bow. For exanple, WO

2002/ 26925 desEhphereganbgenvenbibngralatesosdty withwd fasslidwmring
15000 nPa.s and being directly applied to an object. US-B6323171
descri be& 4°Al&FoBRWHsi on conposition for renpving oil stains and
sticky stains. Summary of the invention [0005] The present
invention relates to a nethod for cleaning a toilet bow, containing
steps 1 to 3; S 1: appl.ying a detergent conposition for
toilet b%%FEEEOSHFOPFe%%%OWPYe%ﬁé¥81n the conposition contains (a) a
ponoxye%nggTe al kyl ether having an al kyl group having 14 to 22
carbon atons and an average addition nole nunber of ethyl ene oxide of
20 to 80 in anpgpotid t % S b) t

and has a vi scggi ty 0?1915%&?% %6%%1 Oﬁgéls%%atﬁoggc; EBQ?Q%ag$;%%? klown
al | owi nggtherge@AROsbinkeR 1t9chkaRBatohrt PAWLR 4o 3 ReMnSH et he
end of step 1 for volatilization of the component (b) fromthe

appl i ed gnoRLgi BieBoloel ahMnatdoe havieRgenthicohondnCasitly tihamitRat
of the conposition before applied; and step 3: applying water
to the fwated igetheotgekertdterabicteadingaiidi temee@idiirtgahdetains
conponent (a) and water to be applied to the toilet bowl. Detailed
Descr i pt Eoamothe heovwhvent ¢oary 00D63h with then Tlwsinimy wattet [tei Keew
with a conposition that can forma coating slowy releasing a

det er genEheorpbhehtbowhe kampos Srichnadést e adeyt hegnpeobet omn gss farown
easy application to a toilet bow (ease_of putting out the
conpositF%naFr6HF8m€BhFaF%@ﬁPe§a§@roﬁ°&ﬂ?§c%PW@-to the toilet bow,
and ease of spreading the conposition uniformy across a w de area)
and a c|é3RPﬁg effect kept for a long tine. [0007] The

iti d i bed i JP- A- 2005- 187511, i ni f
compost 1 on degctlRes Lt e AR000R ST COPLBLILG . componel, Lo
d -sol ubj Li . Ll | i ed i ti ,

ccreaseao! ghasgl VOLLLLY 1 SOUSE LAl cohelh 0L GY Somesiiter

and resu?

inInpaire roper i'ssoluti
after a rd ing. 0Si s i i .
TP A 2008 TR o G B RS hn O ot BoF Ag oSSR LY

into watg@leaflif§ePhEd 02980 hoRNd &R0l eR1 NagrA 23R ds Goant 23
conpositions contributing for detergency, ghd t hus 1 nsufficient

detergengy-alpoaddbbonz BR8CE9BBOSI LiGANAAS Meskbll LM tRLYPErties
for slow dissolution of conponents. The conposition described in WO

02/ 26925ctasoneny diispendest Ggbiya abdthsndesi gaed aktkd H8dlsolidified

on any part and is slowly dissolved in water to gradually release
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and prol onged detergency, the nunber of carbon atons is not |ess than
14. For dispensing the conposition easily froma container, the
nunber is not nore than 22. In the conponent (a) , an average
addi ti on nol e nunber of ethylene oxide is 20 to 80, nore preferably
25 to 70, and even nore preferably 30 to 60. Fromthe vi ewpoi nt of
prol onged detergency, the nunber is not |ess than 20, and fromthe
Vi ewpoi n f hesi ot let _bow . the nunber is not nore than
80. The (%ler?eafcgée&ﬁféc%&n o%f%‘%nf% Cfﬁeea plrré%‘ent invention preferably
conpri sesidduyyconmponent (a) in an amount of 14 to 64% by mass, nore
preferably 15 to 60% by mass, and even nore preferably 20 to 50% by
mass. From t he rreenqidty aor]&ld%\ﬁﬁ%t‘#éderc&e%ta%}ﬁrgf Tl 2
ess than 14%

toilet bow, the content is preferably not | y mass, and
for di spersiswg gy gen®s ithieosueastd W 1f & ABia LOBLALNGS s1bhe yCAOT &M
is not nore than 64% by mass. [0011] The det ergent

conposi t isodetérithat prassmtentny enlcredycaon t inbHELy GO Thf tdet € Jesd
conponent other than the conponent (a) . The other detergent
conponentodvel .pr Eber akbypaes uid a2a G2 6 I8 elguafidreablayy ageani hartng a
surfactant. A nonionic surfactant other than the conponent (a) is

pr ef er abMi-sgosuiiivaef aft havs idaa pof § o mpet $pindrize Thgridd reavéyageplied
et hyl ene oxi de addition_nole nunber: 1 to 6) . Specific exanples of
the surf&& &% 9FH@Ude PSrPéR¢ein egecalikesyr adkzosmudwilog an

al kenyl group having 8 to 18 carbon atons and an average ethyl ene

oxi de” adFVESFHoIOR ffber=V NG ©i6; SIS ik Ptthya ehfdal s5a ¥ieny |

et hers haying_an @%%?ﬁo having 8 to 18 carbon atons and an
average ENYIFERe “ToxiFe RGTH nol e nunmber of 1 to 6; a nonionic
surf act a;[to Migxture containing an al kyl or alkenyl group having 8 to
18 carbon ato and an al kyl or al kenyl group wth added ethyl ene
oxide in an avena0s ukas ehylnteofl BRIEBesaLlYL Al MG XEdeS NV,
an al kyl group having 8 to § Carbon atons and a pol'yoxye ycf ene
group hayi hgiartayehage idbdieneLXd g Addidd on mol e nunber of 1 to
6; and fatty acid(8 to 18 carbon "at ons) al kanol am des havi ng an acyl
group having 8stepl8: cajdion @naea@ﬁl?@n@%ﬁ@mm&@rf%ngsweh%nﬂg
an average ethyl ene oxide addition nole nunmber of 1 to 6. [0012]

The det etgent todilpesiviowdn) ofhdre rprese rRicnipgvedticn @ordains efhanol
as the conponent (b). The conponent (b) also contributes to the

f or egoi ngoilyiokivalit hyilepesal iy ¢tthéhédracdmgoaent 1) .grihe tanperebt Hd)
is also a volatile material, and thus can increase the viscosity of

t he conp@gi €3 Vo itewmshandl an idviezadeonddhe i enfmd ke muntre rcofpasitlare
The detergent conposition of the present invention preferably

cont ai nsofiﬁéec%ﬁ%&néﬁ’ts@@n PR aRCuRb Ut 14fLQ €45 BY1mass ey, etdmhalor e
preferably 3 to 151 by mass. Far di spensing the conposition easil

froma cBREaFREFTanGEn&BIS Ry HE SRidad Aot é‘EP@aSV\PHezé%/%'a,
the content is grefgfab{% not Igﬁs than 21 by mass, and fromthe

vi ewpoi nts of Hdfi€sf on*t o Y 1di 8t 5%W°§h51%?0?%n@Eﬂn‘aef%¥g%ﬁWutt%e
content | o] re n 1 S...[0Q1 The det.erge
conposi tF%nao%’ot & 6%2’@%% %I r?\%ntn@%gr?tce%an %hrhﬁo%ﬁqﬁizr?%%logiqh@
al cohol n ]_%q{rg e i ej the “volatile
i ngr edi egﬁjﬁsgjg%g?s(}%g%a su gltga‘%%%iﬁ%%icr?gégjsls%?g)rngfe'édf%nﬁgr Sﬁ%éﬁlsas‘ﬁlrneg
of not | g8 4P vh 5kBd idl, 2R5n @R el @td Liogljag 13t r i ATy
pressure. [0014] Ve : %Yhe det er gent co%rﬁ:'c?@:p{&%&?lggp% ggggea%]?l&ﬁ

i nventi ogngay further contain a bactericidal quaternary amoni um salt
cationic surfactant having 1 or 2 hydrocarbon groups having 6 to 16
and pref er abl ys8ep 03 142681 PongakQueri fo OFKler £ diamddVge bacs &fdiddale a
properties. [0015] The cationic surfactant is preferably
conposedcbdtannagomedbue cahtathhdnguthactampsnert ech pdafidomt&oOsEs be

applied to the toilet bowl.



R6R9 Il R5-C-R8-C | R7I RM 7 [0019] (wherein, R6, R6, R7, R9, and
Rn each i ndependently represent an al kyl group having 1 to 3 carbon
atons; and R9, Rn, and R12 each independently represent an al kyl ene
group having 1 to 3 carbon atons); R2 and R3 each independently
represent an al kyl group having 1 to 3 carbon atons ; R4 represents
an al kyl ene group having 1 to 3 carbon atons; Z- represents an
anionic group, preferably a halogen ion, an amno acid ion, an
anionic group of fatty acid soap, an anionic group of a phosphate, a
phosphon I fnat I as a linear or branched
al kyl %telptkenﬁ%]gﬂ; oups%%awﬂ:\1 %) {@é %cartglg)nlbat ons, oOr an anionic
ollgoner @0k ]P0l ynmer, having a fornalln condensate with a sul fonated
pol ycyclic aronatlc conpound, optionally containing a polynerized
styrenesul f onatig, ¢ Deahavg 30t 81 PELWWRII %2EhQNcERPHEE9bnNA ot 885 f&@dﬂ
3 or optionally having a hydrocarbon group as a substituent). [0020]

[ RI5+ B Tdatlitg klowli? nelRflab iy G [Qkgerier@inp o | anﬁhé?l4 each
i ndependently represent a |ong-chain al kyl group, a |ong- chain

al kenyl grogestrtizn degichaily hpdr oxpakkyliegr 60p, e&aghabaviegt fothord 4
carbon atons, with the proviso that the total nunber of the carbon
atons of aRt@ided RE¥] s(ebe @R GuiRliSigmi Rt e asinmpowliepiendeitdy a
represent an al kyl group or a hydroxyal kyl group, having 1 to 3
carbon atemEaizer @ﬁ@@poﬁe9ﬁ§§€ﬁﬂ@§ by thede8)atepyhhered gafd of
represents an gl ken group having 2 to 4 carbon atons; and n
represen??rﬁﬁéiﬁ@hﬁé? SPmﬂoﬁthGF-unbﬁﬁrwiyr%%W%§%ﬁtylﬁﬁea§§ﬁé and a
meani ngs as _ahove. rnula , fromthe vi ewpoi nt of
detergenga aﬁf“&%é#%%ﬁﬁ1%£ﬁ&p g’ - group having 6 to 18
car bon atggﬁv]and nore preferably 8 to 14 carbon atons. In the

formul a ( R13 and R14 each i ndependently preferably represent an

A h 950D kb cBubBel? Ol AR ALRD: (N R LYUBRE ST, 2 (2)

, each Z- prefera epresents a genion. 't he

Vi ewpoi Nt g 2R AG 1 écd&@ﬂor%rgp%rotr' Qéla%lﬂﬁ C&L%ﬁ%% RL&f %QEQF an

conprises the catlonlc surfactant In 1 to
and nor ezpgefergdhy dohoddat PndPSRecrease wat&k}esg@h%&@?cﬂgl or cause
conposition of the present invention may further contain a”buil der
conponenfalEXaapbEs anf aphe. ikd IdefpRorEIeNadd et in impai#dd
am no acids and salts thereof with al kaline netals and al kanol am nes
such as aspaetitdeacifdr glatamiicsadiud.icandlymipmments after diligng
am nocar boxylic acids and salts thereof with al kaline netals and
al kanol apenéods efh day imiat.r i Ther cavpbisdtachddesnirnbddadat i ¢ aci d,
et hyl enedi am netetraaceti c acid, hydroxyethylethylenedlanlnetrlacetlc
aci d, d|€Ph§r898§r?§ﬁﬁﬁ§pe@p@§ayﬂu@9a@|@omyqnﬁﬂt-fanﬂﬂlaYlng
dlanlnetetraacet ic acid, hydroxyethylimnodiacetic acid,
trlethylQﬁé?@@PEﬁPﬁeﬁ@%&a@éF?EfaélHheﬁheaéj%ﬁﬁﬁFrca%élﬁ solvent, (hag)
organi ¢ aci ds gnd salts tfereof wth al kaline nmetals and
al kanol afti AB&1UEAR Enalﬁ Y%HF?%S%E?GHSo%@%ﬁ%%k%ﬁ%ﬁ% L fetergency,
car boxynet Ryl oxysucci ni ¢ aci acid, lactic acid, tartaric
acid, ogg ?ckg }nﬁﬁ fécéglg 4§Eﬁﬁ3§ﬂ9¥'nlénaéﬁgltépﬂcoﬁ € acid,
carboxy Lni C o] arl ac
TBEAKLEUESL 2801 e B9 SRAPOKXABLVI LET L I o%ﬁ%%ua%

Anong t hem erred are roxycar I'C aCl ds SsucC

mal i ¢ a%@scoaﬁbﬂ@ﬁegbowﬂlé ﬁ@%ﬁy&ﬁ @és@%mé&“%?sﬁﬂs {égff@%%gc

and hydroxyet hyl et hyl enedi am riacetic acids reof
The typevalysgi éh I fESd fiibélﬁ/d sl %l%ts%@ynfe'ao Hb:?oﬁb 8 sabts J.cPé.)E

salt, ammonium salt and al'kanol am ne salt. Fromt e

Vi ewpoi nteeéndebar §ENeNe corstd B o fort %ebgulﬁ%eceﬁpgmlé@ gL .
conposition is preferably 0.1 to 5% by mass, nore preferably 0.2 to

3% by nmaSke compositbohhesptiesentot nwentdole £5€ BrehCOTPialf¥n1ef

across the surface of a toilet bowl.
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the range of 10/1 to 1/10. No reason is clear for this, but it is
assuned that the builder conponent interacts weakly with the cationic
surfactant to prevent the cationic surfactant from stably adhering
onto the surface of a toilet bow, thereby allow ng the cationic
surfactant to exert the bactericidal effect thereof at the top of a
water-line of water maintained in a toilet bowl causing a ring-like.

stain. [ﬂ%%%h The detergent conposition of the present
inventio conﬂrises wat er as well as these conponents. The anount of

wat er i s adjus I th e 2 C i{i0 econes. 10096
by nass in totgﬁg ?ﬁﬁ%%ﬁgrg%gsggﬁoghégégﬁgégego %é#&?hgﬁgtﬁgeanlng a
conponent$iQfett BewH e} B98N e COPROSE tdo?r[ﬂ)dﬁt%e§or[t%2fgt f:»o 1 hanTIt;l§
detergent conposition of the present invention forns a ge ﬁaV|ng a

hi gher Vigee@s dnbpldia ddheror $eas) taphef Qi woldd id izdtion wivi heha
conposition by volatilization of the ethanol (b) . The gel forned

t hrough thelwlgaid bezatigenchr,etenpkliyihaSappliysagsthy Aehpbessibiatb
10 Pas, nore preferably not |ess than 100 Pas, and even nore

pr ef er ablthenotilesbowlan TRE@rRmentat nP6fk i Gidly sftSeDBehY infed dienged
is that forned after the volatilization of conmponent (b) fromthe

det er gentfapipbsiat bon tand todd elfcoomeh sudesls tf amatdalt v o fvd ¢ the gk dEC
VI SCOVETER MODEL BM ( TOKI MEC | NC, now TOKYO KEI KI I NC) . The

vi scosi t y080%he gel is referred to as "post-volatilization
viscosity" for convenience. Such a gel having a post-volatilization

vi scosi t FOEARTHE Mo LRS- 4 3f ficient  vol atilization of ethano

fromthe conpogjitign, One of sinpler nethods of formng a gel is
appl yi ng the cORBoSFEPEASBR ERBPSEIFACE BF 20F dPTeteHoul nuan thae hasd

cbove 20 Sng it LOr oot BHLECHo 30U 2ok, ok lBeL Al U 0l e

envi r onment “Where

t t UL : h i kAt I f..th |,
e post SFSFEYIapEon O Beadbp) mPa &l BBMERLAT HORCES pRing 15

Pa.s. Thgnee&sgaepieﬁegaei},t %96. o5 4680 RESSEN #ﬂﬁﬁ%ﬁ%%i@@%ﬁ&&ig&

bow preferably forns a ge aving a viscosity of not Tess

Pa.s at 2Egekhbaush mkeaalettiea:g@r&n I GAPURER )1 M§uE0
the conposition is spread unifornmy on a glass petri dish having an

i nner di eetesiel 85 mot dnskgriteth Bor mBahounsicat réACG:-pé BB Eidy .
[ 0025] The gel forned through volatilization of the ethanol

i .e. thewcokhpbhénty(bhchsapraf ersayt vlishensy nyafeomnsal wddd.cothies irhet ng
slowy water-soluble” refers to a physical property such that part of
t he conpbthenvigapsisvdiissoloretione ttanannatod0, mMeem. a gel forned by
applying uniformy 10 g of the detergent conposition on a glass petri
di sh havilR§18h inner diameter of 85 nmand drying it for 3 hours at
40C at 50% hum dity is allowed to stand for one mnute after a gentle
addi tion of 10T8SofetapIRBEFORBOFRE 1PBr RED tHEl PTEEERS] inventioThe

conposi tion, of theéﬁrfsent |gvintion can be di spensed from.a squeeze
X P

cont ai nefeBF24PFas YO St epr aYecBhtdl neFReh BRVIRDI 3R HeY k rEroup

f f t oi | b T it dh d h f ac, f
The tor I BRVBBHI L aRoe aPPoREH B4 B AioL Ay ISR G S oI ed
to f - | t t- tilizati i it d f bl
i ssol vi AgSEFA0R e, HEnBas: BBl 1) B L e RO Binosr BRon

of the pESﬁgB%lehEV?é?f | on-pr efar %?Li%tlé??egl@t,ggliggt c?axé%ifi?%&%aﬁo the

preferably o 11, and nore preferab ue’rs

measur ed; §$t 081 avigEbBatPpHaRBt eheDredRaliilh 2 PHLE %ﬁ;&ro & Hh3.
[ 0028] <hbthod fgr clean?ng a toFIet bgvf5 © T eengﬁﬁggﬁgB%&ﬁ

cl eani ngrBrbegheivdpMatiod 6F cliraing theckobbeboRewt ty apRLMINE,1
the detergent conposition of the present invention to a toilet bow,

vol ati | i grogptikes ethawl2 khridematbmsapahiedoee pest &i-9P1401 6 Grgnid

carbon atoms. From the viewpoints of adhesion to a toilet bowl



hori zontal pipeline preferably has a volunme of 0.1 to 0.28 cnB, and
the vertical pipeline preferably has a volune of a part under the
valve of 0.06 to 0.19 cnB. The spray container (l) has a cylinder
provi ded bel ow the horizontal pipeline, a spinning elenent attached
to the fore-end of the horizontal pipeline, and a nozzle part having
a nozzl e hol e, inserted and fixed on the top of the spinning el enent.

Th t K t hat |l ed f th
cyl i noer 950t pEPEPRgeRide t“%ggeétcfy‘ICEEema erragécIat%Sorfé PP N1 152F
d h I h
end of WTER 12 s'sbf‘t?%‘e?ﬁ%éﬁﬁﬁffﬁ SR GO RL L OF skl el eonﬁt”aﬁit%ee

housi ng @fhel BEmSEF 3Ys ﬁQE‘tnf'Br%eEh&ﬁ)zz tOII'tItI Eeﬁ tﬁIehedf%t %h@&é%%

l'iquid; another pulling of the trrgger pus 'es th out

cyl i nder sidaeuah ea & efilrded ¥ R&H &N Rey Ilzsorﬁcﬁ'tcpldﬁtﬁ' ing-and
then the spinning el enent, applying spinning to the flow of the
liquid, bpeeffiorably pet tbheol | & e nfrd RerdFZala .y Bhetbr sg9errrom
spray contai ner nmay be an applied product such as a'reused trigger
spray bottieevienpbBathoVagrel @ane BuldderEpiay,” Hiéaautdepol athen)l s
bei ng cleaned and dried. [0032] In step 2, the ethanol (b) is
vol ati | i Z&anf 26m &hé Lomposha ivdrewpe ifror miaadeleshan hg a towighetr bowl,
viscosity than the initial viscosity of the conposition. In step 2, a
gel havi B§canvinbessisynet woyre |tdwa Blan TDGPQEJSEE‘HEQBGKDT@WIEEEDEM@
f or med through vol atilization of the ethanol (b) fromthe

conposi t Ff. PF?S?§th§V§PQBP§ Praferalyeroner feesi phetegnponenis| G v
sol uble i,n water. The osrtron gplred in step 1 in an anmount of

t he rangéndégcﬁWBBHtaB v gEﬂeF%FI? f%@%%'am@%? it PR i phelro 60%
viscosity than the initial viscosit E 88 @g&ﬁ tion, preferam
bei ng sl oW Y*E8r u?ﬁ“é T WAt p5§f§¥3ﬁ’ ¥ngli e l"f BAS R nUf BNt

f h b t

t orper at U-eaEeiast pro1oATel Bl Ged Ry Ard it BRY a%o&%%‘%‘doeqvﬂ
fornmed i Rpgt eBneehe- 951p§59$&?ﬁ1¥658£ fgsgh?h€ﬁandgﬁg§QRﬂ§ ) éﬁﬁffgfn

a cl eaning medi um contar ni.ng e’ conponent

cl eani nggnegdeus) e fige & d tli@rfed &1 1 $tr RANL coHIR BRI | Eﬁé'&ﬂl
water to the gel i'n step can be started when the viscosity of t
gel forned nBtshepe?thas waackgdmb@sPa.s or higher at 25C. The gel
formed fromthe detergent conposition of the present invention in
step 2 wilbb1iadt fall off, nor have excess di ssolution, nor have
reduction in viscosity with flush of water in a general flushing
toilet, but w Theréabeénganttbemposition appthedeesentelaasetpari @i
t he detergent conponent including the conponent (a) through the

cont act ®RERh@AteenEdilsedatargent| eomponent Titwer dhehebing npmpediah
contarnrng t he_conponent (a) and water contacts with the toilet bow

to clean(ehe tBRF OChSFUASCIREeRT CoNDIRRSRidi 8 BUEifANihg THactant,

conponent %a) angemegﬁ§ can gpti.onall nprise_a water-soluble

conmponentCHEPYREEFF tanélod’étom[cbéf‘ﬂ%aCtant A pppienis sdgfactant

IQI?IAZE@%E%@% e%&rn%fét’r%g% tr?le'sio SR w%&rﬁ%ﬁ%&"@%ﬁﬂé ;
| &t I I fl

o oo obPRETUBI B rond FREre BEF

1 of
el O R ST S o S %er%e
i nventi ogolpaeyeet@tgﬁetaﬁeaﬁgﬁléw&é SRS EaPL Yk

downstream site of “a passage of cleaning water drscﬁﬂg quIromtﬁﬁ?g

stool typed hgséhﬁstbﬂletto%%mwater: ede lé’ﬁebgﬁtdeoé’édiitP_@n'rrIble
steps 1 and 2. Exanpl es [0035] he foll ow ng Exanpl es

denonst r at@beheopriegsens ; ignigriiyart hyExaiw bk yahdmiieBdRdrtkthaving an

alkyl group having 8 to 18 carbon atoms and an average ethylene



operators said that it was easy to apply. 2. 3 to 5 operators said
that it was easy to apply. 3: 6 to 8 operators said that it was easy
to apply. 4: 9 to 10 operators said that it was easy to apply.

[ 0039] (Sustainability of detergency) For each of detergent
conpositions, 20 g of detergent conposition was dispensed froma 500
m squeeze container to be applied to an underside of the bow edge

f Ve . _tQid -bowl d dried f h t om .t t t
Form a g1 e PErgSACTE BRI 6 Biibitde 3 FRBPH QT b
form a géf eSiposi TGS of Bxaipl'es T AHETTE et A
vater. DBUTTES) S RRdE TS A L Srad ey sl Nl ad

49. 95% byaB$en SHEAL dhd arPaiRYbYr %%n})‘@%r% 8 hb\g%&%tﬁuegﬂ{e\;dlae%?e

of atoilet bowl using a pipetfte, and then, the“bo

every onexhaer itr am SvarByet AodeB. BF BaEH dlaYo1dd S 10BEIAH 10D Woes
continued for 5 days from Mnday to Friday, and interrupted on
Sunday ahdvSatunaanlkiNi grene Gawdsg epeat ad cEiedpWtsidjLrt ed to
t he operation was ranked according to the following rating. 1. A

st ai n r epuilyedyefheil ehetgtoud Bekibhgushangrade A istladme oeideneil iaf ter
11th to 30th flushing. 3: A stain remained after 31st to 50th

f 1 ushi ngmode Numbexi ofr dndionéd afderfaS@iyh afdiwsis rigp 0 @4GTbon
(Prevention of ring-like stain)_ During the evaluation for
sust ai naBtPmey agkagedapgdrcyhadingin wey lagsounomybred torls8 carbon
appearance or devel opnent of a ring-like stain at the top of a

wat er - | | REOBF FBfe? MRiVPAYAREYIANE FTEPTRINFOINT hdVerAdRl Ftdr lene
period of the dgéglognent according to_the followi ng rating. Once a
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A ring-like stain did not devel op after 110th flushing. [0041]
component (a). The component (b) is also a volatile material,
and thus can increase the viscosity of the composition through
volatilization thereof from the composition. The detergent
composition of the present invention preferably contains the
component (b} in an amount of 2 to 30% by mass, and more
preferably 3 to 15% by mass. For dispensing the composition
easily from a container and enabling to spread uniformly across
a wide area, the content is preferably not less than 2% by mass,
and from the viewpoints of adhesion to a toilet bowl and
prolonged detergency, the content is not more than 30% by mass.
[0013]

The detergent composition of the present invention can

further contain a volatile alcohol other than the component (b) .
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As used herein, the "volatile ingredient" refers to a substance
having a saturated vapor pressure of not less than 1 kPa at 20°C,
and volatilizing at 20°C under ordinary pressure.

[0014]

The detergent composition of the present invention may
further contain a bactericidal guaternary ammonium salt
cationic surfactant having 1 or 2 hydrocarbon groups having 6
to 16 and preferably 8 to 14 carbon atoms in order to have
bactericidal properties.

[0015]

The cationic surfactant is preferably composed of one or

more cationic surfactants selected from those represented by

the formulae (1) and (2):

[001l6]
R2
I
) @
R3
f00L17]

wherein, R' represents a hydrocarbon group having 8 to 18 carbon
atoms or a group represented by:

[0018]

RS R®
i |

R*-C—R3—C O—R!'~0—R1?—
1'{7 I!{lo
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[0018]

(wherein, R®°, R®, R7, R?, and R'® each independently represent
an alkyl group having 1 to 3 carbon atoms; and R®, R'', and R'?
each independently represent an alkylene group having 1 to 3
carbon atoms) ; R* and R’ each independently represent an alkyl
group having 1 to 3 carbon atoms; R*® represents an alkylene group
having 1 to 3 carbon atoms; Z- represents an anionic group,
preferably a halogen ion, an amino acid ion, an anionic group
of fatty acid soap, an anionic group of a phosphate, a
phospheonate, a sulfonate or a sulfate, which has a linear or
branched alkyl or alkenyl groups having 1 to 30 carbon atoms,
or an anionic oligomer or a polymer, having a formalin
condensate with a sulfonated polycyclic aromatic compound,
optionally containing a polymerized styrenesulfonate ion
having a polymerization degree of not less than 3 or optionally

having a hydrocarbon group as a substituent).

[0020]
13 15
R\+/R :
N Z  (2)
RI4 R_]f’
[0021]

wherein, R™ and R' each independently represent a long-chain
alkyl group, a long-chain alkenyl group or a long-chain

hydroxyalkyl group, each having 6 to 14 carbon atoms, with the
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proviso that the total number of the carbon atoms of R™ and
R™ is 16 to 26; R' and R'® each independently represent an alkyl
group or a hydroxyalkyl group, having 1 to 3 carbon atoms, or
a group represented by - (OR'*®*)n-OH (wherein, R'® represents an
alkenyl group having 2 to 4 carbon atoms; and n represents the
number of 1 to 10) ; and Z- represents the same meanings as above.

In the formula (1), from the viewpoint of detergency, R'
preferably represents an alkyl group having 6 to 18 carbon atoms,
and more preferably 8 to 14 carbon atoms. In the formula (2),
R and R™ each independently preferably represent an alkyl
group having 8 to 12 carbon atoms. In the formulae (1) and (2),
each Z- preferably represents a halogen ion.

From the viewpoint of bactericidal properties, the
composition preferably comprises the cationic surfactant in an
amount of 0.1 to 8% by mass, and more preferably 1 to 5% by mass.

The detexgent composition of the present invention may
further contain a builder component.

Examples of the builder component include:

(i} amino acids and salts thereof with alkaline metals
and alkanolamines such as aspartic acid, glutamic acid, and
glycine;

(ii) aminocarboxylic acids and salts thereof with
alkaline metals and alkanolamines such as nitrilotriacetic acid,
iminodiacetic acid, ethylenediaminetetraacetic acid,
hydroxyethylethylenediaminetriacetic acid,
diethylenetriaminepentaacetic acid,

glycol-ether-diaminetetraacetic acid,
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hydroxyethyliminodiacetic acid,
triethylenetetraminehexaacetic acid, and djenkolic acid;

(1ii) organic acids and salts thereof with alkaline
metalséndalkanolaminessuchascﬁg&ycolicacid,oxydisuccinic
acid, carboxymethyloxysuccinic acid, citric acid, lactic acid,
tartaric acid, oxalic acid, malic acid, oxydisuccinic acid,
gluconic acid, carboxymethylsuccinic acid, and
carboxymethyltartaric acid.

Among them, preferred are hydroxycarboxylic acids such
as citric and malic acids, aminocarboxylic acids such as
ethylenediaminetetraacetic and
hydroxyethylethylenediaminetriacetic acids, and salts thereof.
The type of salt is preferably selected from sodium salt,
potassium salt, ammonium salt and alkanolamine sait.

[0022]

From the viewpoint of detergency, a content of the builder
component in the composition is preferably 0.1 to 5% by mass,
more preferably 0.2 to 3% by mass.

In the present invention, use of a combination of at least
one cationic surfactant selected from those represented by the
formulae (1) and (2) and the builder component selected from
(i) to (iii) enhances effects of the composition to prevent a
ring-like stain appearing at the top of a water-line of water
maintained in a toilet bowl. The cationic surfactant and the

builder component are thus preferably used together. A weight

.ratio of the cationic surfactant to the builder component,

cationic surfactant/builder component, is preferably within

10
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the range of 10/1 to 1/10. No reason is clear for this, but
it is assumed that the builder component interacts weakly with
the cationic surfactant to prevent the cationic surfactant from
stably adhering onto the surface of a toilet bowl, thereby
allowing the cationic surfactant to exert the bactericidal
effect thereof at the top of a water-line of water maintained
in a toilet bowl causing a ring-like stain.

f0023]

The detergent composition of the present invention
comprises water as well as these components. The amount of
water is adjustable such that the detergent composition becomes
100% by mass in total. In other words, the balance other than
the components of the detergent composition is water.

[0024]

The detergent composition of the present invention forms
a gel having a higher viscosity than the viscosity before
volatilization of the composition by volatilizationm of the
ethanol (b). The gel formed through the volatilization
preferably has a viscosity not less than 10 Pa's, more preferably
not less than 100 Pa-s, and even more preferably not less than
1000 Pa-s at 25°C. Suchviscosity of the gel is that formed after
the volatilization of component (b} from the detergent
composition, and can be measured, for example, with TOKIMEC
VISCOMETER MODEL BM (TOKIMEC INC, now TOKYO KEIKI INC). The
viscosity of the gel is referred to as "post-volatilization
viscosity" for convenience. Such a gel having a

post-volatilization viscosity can be formed by a sufficient

11



uoTyr
111

sodwoo quab. zagaa Conparative exanmple VI1 | 1111111

ca

| frOUvreS 001 | cri., aRILI mlanun Not |ess than 10 LTL_

volatilization of ethanol from the composition. One of simpler
methods of forming a gel is applying the composition on the
surface of a toilet bowl as described above and drying it for
1 minute to 3 hours at a temperature of the environment where
a toilet bowl is installed, (e.g., room temperature}. From the
viewpoint of prolonged detergency of the gel, the
post-volatilization viscosity is preferably not less than 10
Pa-s. The detergent composition of the present invention for
toilet bowl preferably forms a gel having a viscosity of not
less than 10 Pa's at 25°C through volatilization of the component
{b} when 10 g of the composition is spread uniformly on a glass
petri dish having an inner diameter of 85 mm and dried for 3
hours at 40°C at 50% humidity.

[0025]

The gel formed through volatilization of the ethanocl i.e.
the component (b} is preferably slowly water-soluble. The
"being slowly water-soluble" refers to a physical property such
that part of the component (a) is dissolved in tap water, when
a gel formed by applying uniformly 10 g of the detergent
composition on a glass petri dish having an inner diameter of
85 mm and drying it for 3 hours at 40°C at 50% humidity is allowed
to stand for one minute after a gentle addition of 10 g of tap
water to the formed gel.

[0026]

The composition of the present invention can be dispensed

from a squeeze container or sprayed from a spray container to

be applied to the surface of a toilet bowl. The composition

12
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adhered on the surface of the toilet bowl can be allowed to stand
until ethancl has volatilized to form a gel having the
post-volatilization wviscosity and preferably dissolving
slowly in water.

[0027]

The detergent composition of the present invention
preferably has pH of 2 to 13, more preferably 3 to 11, and more
preferably 3 to 7 at 25°C. A pH value is measured using a Horiba
PH meter D-525 with a pH electrode 6367-10D.
fo028]
<Method for cleaning a toilet bowl>

The method for cleaning a toilet bowl is for cleaning the
toilet bowl by applying the detergent composition of the present
invention to a toilet bowl, volatilizing the ethanol (b) from
the applied composition to form a gel having a high viscosity,
preferably slowly water-soluble, and applying water to the gel
to dissolve the polyoxyethylene alkyl ether (a) out. More
specifically, the method of the present invention includes the
following steps 1 to 3:

step 1: applying the detergent composition of the present
invention for toilet bowl to a toilet bowl;

step 2: allowing the composition to stand, as it is, for
1 minute to 3 hours from the end of step 1 for volatilization
of the component (b) from the applied composition to form a gel
having a higher viscosity than that of the composition before
applied; and

step 3: applying water to the gel formed in step 2 to

13
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generate a cleaning medium containing the component (a) and
water to be applied to the toilet bowl.
[0029]

In step 1, the detergent composition may be applied to
the surface of a toilet bowl by dispensing the liquid from a
gqueeze contalner or spraying the liquid from a spray container,
or the like. An amount of the detergent composition applied
is preferably 2 g to 50 g and more preferébly 5 to 40 g per use
on the surface of a toilet bowl. From the viewpoint of
sustainability of detergency, the amount is preferably not less
than 2 g, and from the viewpoint of efficiency in the use of
the detergent composition, the amount is preferably not more
than 50 g.
[0030]

Any squeeze container can be used. Preferred examples
of the container include that described in JP-A-2009-298426.

The squeeze container comprising a container body having
flexibility, and a press restriction member that is provided
inside the container body and that restricts, from inside the
container body, deformation of the container body due to
pressing of a side surface of the container body from outside
thereof, a content liquid of the container being discharged by
pressing the side surface of the container body from outside
thereof.
[0031]

Any spray container can be used, preferably including a

spray container equipped with a trigger sprayer (referred to

i4
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as trigger spray container). The trigger spray container has
a container containing a liquid detergent composition and a
trigger device for spraying the liguid attached on a mouth of
the container. The trigger device further includes a vertical
pipeline and a horizontal pipeline in the trigger sprayer and
a valve installed in the vertical pipeline for blocking a flow
between the vertical and the horizontal pipelines (referred to
as spray container (I)). In the spray container (I), the
horizontal pipeline preferably has a volume of 0.1 to 0.28 cm?,
and the vertical pipeline preferably has a volume of a part under
the valve of 0.06 to 0.19 cm’. The spray container (I) has a
cylinder provided below the horizontal pipeline, a spinning
element attached to the fore-end of the horizontal pipeline,
and a nozzle part having a nozzle hole, inserted and fixed on
the top of the spinning element. The spray container (I) works
such that the air is expelled from the cylinder by pulling the
trigger; as the trigger is returned, a liquid detergent
composition is sucked up through the vertical pipeline, the end
of which is submerged in the liquid detergent compositiocn in
the housing of the spray container (I), to £ill the cylinder
with the liquid; another pulling of the trigger pushes the
liquid out of the cylinder through the vertical pipeline, the
horizontal pipeline and then the spinning element, applying
spinning to the flow of the liquid, to finally jet the liquid
out of the nozzle. The trigger spray container may be an applied
product such as a reused trigger spray bottle for "Bath

Magiclean Bubble Spray" (Kao Corxrporation) by being cleaned and

15
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dried.
[0032]

In step 2, the ethanol (b) is volatilized from the
composition to form a gel having a higher viscosity than the
initial viscosity of the composition. In step 2, a gel having
a viscosity of not less than 10 Pa's at 25°C is preferably formed
through volatilization of the ethanol (b) from the composition.
Tt is preferable that the gel formed in step 2 is slowly soluble
in water. The composition applied in step 1 in an amount of
the range described above generally forms a gel having a higher
viscosity than the initial viscosity of the composition,
preferably being slowly soluble in water, by standing it for
a few minutes to a few hours, specifically from 1 minute to 3
hours, about at room temperatures.

[0033]

In step 3, water is applied to the gel formed in step 2
(e.g., flowing water on the gel in contact) to form a cleaning
medium containing the component (a) and water, the cleaning
medium being applied toa toilet bowl. The application of water
to the gel in step 3 can be started when the viscosity of the
gel formed in step 2 has reached 10 Pa's or higher at 25°C. The
gel formed from the detergent composition of the present
invention in step 2 will not fall off, nor have excess
dissolution, nor have reduction in viscosity with flush of water
in a general flushing toilet, but will remain at the position
applied and release part of the detergent component including

the component (a) through the contact with water to clean a

16
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toilet bowl. Thus, a cleaning medium containing the component
(a) and water contacts with the toilet bowl to clean the toilet
bowl. The cleaning medium containing the component (a) and
water can optionally comprise a water-soluble component derived
from the gel.

[0034]

In the present invention, the detergent composition is
preferably applied to the rim (an underside of the bowl edge)
of a stool type flush toilet bowl (i.e., Western style toilet
bowl) . In general, a stool type flush toilet bowl has a supply
port of cleaning water for cleaning an inner wall of a bowl,
which is a main body of the toilet bowl, and a water outlet port
typically along with the rim of the bowl. In the present
invention, the detergent composition is preferably applied at
a downstream site of a passage of cleaning water discharged from
the stool type flush toilet bowl, and forms a gel at that position

in steps 1 and 2.

Examples
[0035]

The foilowing Examples demonstrate the present invention.
Examples are intended to illustrate the present invention and
not to limit the present invention.

[0036]
Detergent compositions of Examples and Comparative
Examplgs were prepared with components shown in Tables 1 and

2. 1In Table 2, Comparative Examples 13 and 14 are same to those

17
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described in Example 6 of JP-A-2005-187511 and Example 10 of
JP-A-2006-206882, respectively. The pH was adjusted with
agueous 6N sodium hydroxide solution or 6N hydrochloric acid
if needed. Detergent compositions were tested for easiness of
application, sustainability of detergency, and prevention of
ring-like stain according to the methods described below.
Detergent compositions were also measured about initial
viscosity and post-volatilization viscosity according to the
methods described below. Results are shown in Tables 1 and 2.
[0037]

(Measurement of viscosity)

The initial viscosity was measured with TOKIMEC
VISCOMETER MODEL BM (TOKIMEC INC.) as a measuring apparatus.
In the measurement, a No.3 rotor was used at rotation speed of
30 rpm at 25°C. A measured value after 1 minute from the start
of measurement was used as the initial viscosity.

The post-volatilization viscosity was measured using a
sample prepared by spreading 10 g of a composition uniformly
over a glass petri dish having an inner diameter of 85 mm and
drying for 3 hours at 40°C in an atmosphere of 50% humidity.
Ethanol is volatilized fxrom the composition containing ethanol
under this condition. A measurement was performed with Physica
MCR-301 (Anton Paar) using a plate CP50-1 (series 3275) under
the condition of a share rate of 0.1s-1 at 25°C.

[0038]
(Easiness of application)

Each of the detergent compositions in Table 1 was

18
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dispensed from a 500 ml squeeze container to apply to an
underside of the bowl edge, and then evaluated for easiness of
application. Aneasyapplication is definedas that a detergent
composition is dispensed from the squeeze container just by
squeezing the container, is applied to the underside of the bowl
edge of a Western toilet bowl, and adheres to the bowl. 10
operators applied detergent compositions to a toilet bowl at
an underside of the bowl edge. Detergent compositions were
ranked for easiness of application according to the following
rating.

1: 0 to 2 operators said that it was easy to apply.

2: 3 to 5 operators said that it was easy to apply.

3: 6 to 8 operators said that it was easy to apply.

4: 9 to 10 operators said that it was easy to apply.
[0039]

(Sustainability of detergency)

For each of detergent compositions, 20 g of detergent
composition was dispensed from a 500 ml squeeze container to
be applied to an underside of the bowl edge of a Western toilet
bowl, and dried for 1 hour at room temperature to form a gel.
Detergent compositions of Examples formed a gel having a higher
viscosity than the initial viscosity and dissolving slowly in
water. 20 pnl of a model stain (oleic acid: 49.95% by mass,
triolein: 49.95% by mass, Sudan ITII: 0.10% by mass) was applied
to the surface of a toilet bowl using a pipette, and then, the
bowl was flushed every one hour from 9 a.m. to 5 p.m. each day.

This operation was continued for 5 days from Monday to Friday,

19
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and interrupted on Sunday and Saturday. This cycle was repeated.
The bowl subjected to the operation was ranked according to the
following rating.

1: A stain remained after 1lst to 10th flushing.

2: A stain remained after 11th to 30th flushing.

3: A stain remained after 31lst to 50th flushing.

4: No stain remained after 50th flushing.
[0040]
(Prevention of ring-like stain)

During the evaluation for sustainability of detergency,
a bowl was also monitored for appearance or development of a
ring-like stain at the top of a water-line of water maintained
in a toilet bowl, and ranked for a period of the development
according to the following rating. Once a ring-1like stain
developed, it is difficult to be removed by flushing. A test
was thus ended when a ring-like stain developed.

1: A ring-1like stain developed after the 50th flushing.

2: Aring-like stain did not develop after 50th flushing,
but developed no later than the 70th flushing.

3: Aring-like stain did not develop after 70th £lushing,
but developed no later than the 920th flushing.

4: Aring-like stain did not develop after 90th flushing,
but developed no later than the 110th flushing.

5: Aring-like stain did not develop after 110th flushing.

[0041]

20
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Hydr oxyet hyl cel | ul ose ni deeyi di net hyl ammoni um chl ori de*4 dei oni zed
water Total (005 Hd Initial viscosity [nPass (25AD)]
Post-volatilization viscosity [Pas (25t)] 1 Easiness of aplication 1
Sustai nability of detergency LIi Prevention of ring-like stain rd
foi ss-etu) quauodtuop k /0

Claims
1. A method for cleaning a toilet bowl, comprising steps 1 to
3:

step 1: applying a detergent composition for a toilet bowl
to a toilet bowl, wherein the composition comprises {(a) a
polyoxyethylene alkyl ether having an alkyl group having 14 to
22 carbon atoms and an average addition mole number of ethylene
oxide of 20 to 80 in an amount of 14 to 64% by mass, (b)ethanol,
and water, and has a viscosity of 50 to 3000 mPa- s at 25°C;

step 2: allowing the composition to stand for 1 minute
to 3 hours from the end of step 1 for volatilization of the
component (b) from the applied composition to form a gel having
a higher viscosity than that of the composition before applied;
and

step 3: applying water to the formed gel to generate a
cleaning medium comprising the component (a) and water to be
applied to the toilet bowl.

2. The method for cleaning a toilet bowl according to
claim 1, wherein the content of the component (b) is 2 to 30%
by mass.

3. The method for cleaning a toilet bowl according to
claim 1 or 2, wherein the detergent composition forms a gel
having a viscosity of not less than 10 Pa's at 25°C through the
volatilization of the component (b) when 10 g of the composition
is spread uniformly across a glass petri dish having an inner
diameter of 85 mm and dried for 3 hours at 40°C under 50% humidity.

4. The method for cleaning a toilet bowl according to
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uo- cg- csodul oo quaBi agaa Claims 1. A nethod for cleaning a toilet
bow , conprising steps 1 to 3: step 1: applying a detergent
conposition for a toilet bow to a toilet bow, wherein the
conposition conprises (a) a pol yoxyet hyl ene al kyl ether having an

al kyl group having 14 to 22 carbon atons and an average addition nole
nunber of ethylene oxide of 20 to 80 in an anpbunt of 14 to 641 by

. (b)_et hanol d. wat f 50 to 3000 nP
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to 3 hourgs fir Vel Ll zaL, Lo of the conponent
(b) fromt ﬁ)fe Sg:{oaﬁt %%(%rrrg%ts |on]‘iﬂ?&¥ orér)n%tL ge hg\":ilgng a hi gher
viscosity than that of the conposition before applied; and

step 3: applying water to the fornmed gel to generate a cl eaning

medi um conpri sing the conmponent (a) and water to be applied to the

toilet bow. 2. The nethod for cleaning a toilet bow
according to claiml1l, wherein the content of the conponent (b) is 2
to 301 by nmss. 3. The method for cleaning a toilet bow

according to claiml or 2, wherein the detergent conposition fornms a
gel having a viscosity of not less than 10 Pas at 25C through the

vol atilization of the conponent (b) when 10 g of the conposition is
spread uniformy across a glass petri dish having an inner dianeter
of 85 mmand dried for 3 hours at 40C under 501 hum dity. 4,
The nethod for cleaning a toilet bow according to any one of clains
1 to 3, wherein the gel forned in step 2 has a viscosity of not |ess
than 10 Pas at 25C
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