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soap scum soap scum, but are disadvantageous in that they have significant raw material costs due to
15 high levels of chelants and solvents. In addition, some of these products contain high levels
of solids, and thus have the disadvantage of leaving streaks and residuals when they are
used. However, this latter problem cannot be solved through dilution, because high chelant
and solvent levels are needed in those compositions to effectively remove the soap scum.

It would therefore be desirable to provide a cleaner which is effective on soap scum,
20 but which uses lower amounts of expensive ingredients and does not significantly streak or
leave significant residue when it is used,

A further disadvantage of these previously known soap scum cleaners is that they are
ineffective in cleaning mold and mildew. Because mold and mildew are common problems on
surfaces where soap scum is often found, it is highly desirable to provide a cleaner which is

25 effective on both of these materials.

This invention is a cleaning composition comprising
(a) at least 85% by weight water, in which is dissolved

(b) at least about 0.45 equivalent per kilogram of the composition of an inorganic anion
which, when combined with calcium ion, forms a salt which has a solubility of not more than
30 0.2 9/100g water at 25°C, or a mixture of such inorganic anions. The composition further
contains (c)(1) at least about 0.3% by weight, based on the weight of the composition, of at
least one detersive sutfactant. When component (c)(1) does not include an amine oxide of the
form RR1 R2N->0 wherein R is Cg-C12 alkyl and R! and B2 are independently C1.4 alkyl or C1.
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15  solvents and chelating agents which formed the backbone of many conventional soap scum

cleaners are incompatible.

The cleaning composition of this invention contains one or more dissolved inorganic
anion(s) which, when combined with calcium ion, form(s) a salt which has a solubility of not
more than 0.2 g/100g water at 25°C. For the purposes of this invention, calcium hydroxide is

20 notconsidered as a “salt”, and the suitable dissolved'anions do not include hydroxide ion.
The dissolved anion(s) is present in an amount of at least 0.45 equivalent per kilogram of the
cleaning composition, preferably at least about 0.55 equivalents/kilogram, more preferably at
least about 0.65 equivalents/kilogram. The maximum amount of said anion(s) is limited by the

_ requirement of at least 85% water; however, the cleaning composition typically contains up to

25 about1.5 eguivalents of the anion per kilogram and preferably up to 1.3 equivalents thereof
per kilogram. In the case where two or more suitable anions are present, the foregoing '
amounts apply to the combined concentration of all the suitable anions. In a composition
containing hydroxide ions, the hydroxide ions are not included in the calculation of the
amount of suitable ions.

30 The anion is typically present in the form of an aqueous solution of a soluble salt, and
normally exists in conjunction with a cation as a hydrated ion pair.

Suitable anions include fluoride ion, carbonate ion (CO3™), metasilicate ion (SiO3™)
and tungstate ion, with carbonate, fluoride and metasilicate ion being preferred, and carbonate
being most preferred.
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20 in addition to the dissolved anion and the water, the cleaning composition contains at
least one detersive surfactant. For the purposes of this invention, a surfactant is considered
to be a “detersive” one if it or another surfactant of substantially the same chemical structure
is indicated as being useful in detergents or cleaners in McCutcheon’s Volume 1: Emulsifiers
& Detergents 1995 North American Edition (McCutcheon’s Division, MC Publishing Co. Gien

25  Rock NJ), or performs equivalently to one or more of such surfactants. Among the detersive
surfactants that are useful in this invention, those which are of particular interest are amine
oxides of the form RR1R2N—>0, wherein R is Cg-C12 alkyl and R1 and R2 are independently
C1-4 alkyl or C1.4 hydroxyalkyl. The amine oxide surfactants of this type have the surprising
advantage that they can be used in this composition without need for a separate solvent

30 (component (c){2)). These amine oxides assist the cleaning composition in penetrating soap

. scum, thereby facilitating its removal. Among these amine oxides, the preferred ones are Cg.
. 12 alkyl .12 alky! dimethyl amine oxides. dialkyl amine oxides and the most preferred ones are
o Cs

If the surfactant does not include one of the aforementioned amine oxides, then it also
35 contains a solvent as described below. In this latter case, a large number of surfactants are
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which the fast three are preferred.
15 Uselul cationic surfactants, which must be used in conjunction with a solvent when

the aforementioned amine oxide is not present, include, for example, primary amine salts,
diamine salts, quaternary ammonium salts, and ethoxylated amines.

Useful anionic surfactants, which must be used in conjunction with a solvent when the
aforementioned amine oxide is not present, include carboxylic acid saits, alkyl benzene
20 sulfonates, secondary n-aliane sulfonates, alpha-olefin suifonates, dialkyl diphenylene oxide
sulfonates, sulfosuccinate esters, isoethionates, finear alcohol sulfates (alky} sulfates), angi
linear alcohol ethoxy sulfates. Preferred among these are the alkali metal or ammonium salts
of lauryl sulfate, dodecylbenzene sulfonates, alcohol ether sulfates, and isethionates.

At least about 0.3 weight percent surfactant, based on the weight of the entire
25 composition, is needed in order for the cleaning composition to be effective for cleaning soap
scum. On the other hand, greater than about 10% by weight of surfactant tends not to be cost-
effective. Beyond these broad ranges, it is also necessary, when the surfactant does not
include an amine oxide as described before, that the amount and type of the surfactant be
such that it forms a clear stable mixture with the water and the solvent, when present, at the
30 relative proportions thereof v)vh'ich are present in the cleaning composition. The ability of the b
water, surfactant and solvent to form such a clear stable mixture can be tested by combining
the three components, in the same relative quantities but in the absence of the other o
components, and observing it visually. If the mixture is clear and does not separate into
distinct phases, as determined by the naked eye, the mixture is clear and stable for the

35 purposes of this invention,
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sui tabl e, including anionic, nonlonic, cationic and zwitterionic
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Suitable solvents include terpenes, aliphatic hydrocarbons and alpha-olefins.
However, the solvent preferably contains at least one oxygen atom, preferably a alcoholic or
ether oxygen. Among these oxygen-containing solvents are aliphatic alcohols of up to 8

20 carbon atoms, particularly tertiary alcohols of up to 8 carbon atoms; aromatic-substituted
alcohois; alkylene glycols of up to 6 carbon atoms; polyalkylene glycols having up to 6 carbon
atoms per alkylene group; mono- or dialkyl ethers of alkylene glycols or polyalkylene glycols
having up to 6 carbon atoms per glycol group and up to 6 carbons atoms in each alkyl group;
mono- or diesters of alkylene glycols or polyalkylene glycols having up to 6 carbon atoms per

25  glycol group and up to 6 carbon atoms in each ester group; and the like. Specific examples of
preferred solvents inciude t-butanol, t-pentyl alcohol, 2,3-dimethyl-2-butanol, benzyl alcohol or
2-phenyl ethanol, etﬁylene glycol, propylene glycol, propyiene glycol mono-n-butyl ether,
dipropylene glycol mono-n-butyl ether, propylene glycol mono-n-propyl ether, dipropylene
glycol mono-n-propy! ether, diethylene glycol mono-n-butyl ether, ethylene glycol mono-n-

30  butyl ether, diethylene glycol monomethyl ether, dipropylene glycol monomethyl ether,
triethylene glycol, propylene glycol monoacetate, dipropylene glycol monoacetate, and the
like. The solvent preferably constitutes no more than about 6 weight percent of the
composition, more preferably no more than about 4 weight percent, most preferably no more
than about 3 weight percent. However, when a chlorine-releasing bleach is present, the

35 solvent is preferably not an alkylene glycol, a polyalkylene glycol or a ester or ether thereof,
and preferably is a tertiary alcohol.
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sur f act ant doe‘s %n;_?ito i ncl ude an ani ne oxi de as descri bed before, that the '
anount and typé“' Phe surfactant be such that It forms a clear stable

m xture wwth the water and the sol vent, when present, at the 30 relative
proportions ther eof Whith Ripsest. thahieach advantaoequsly constiigtesatienshabout 0.5% by weight of

ability of 18 Betmteemng gmﬁo%moa,rﬁremd_ _ ly3rinedolt 19 niokd preferbbly fRontatiat 2 féraéitup

m xture can be,t o t t

rel ati ve quant ti"taltl:’éasﬁgut p ?%Wewa%ggé\'@g‘%b F"ﬁgﬁé&%gﬁg PS é')oérir’ﬁg{n%:"ts}’%t érﬁp?ably w

observing it vioabeut3p%, exqept when gelied proguct is nrepares dn thatoasethe bleashr at e into
advantageoﬁsly constitutes at least about 0.5 percent of the weight of the composition, up to

about 2 weight percent, preferably up to about 1.5 weight percent.

20 in addition to the foregoing components, the cleaning composition of this invention
contains one or more optional ingredients such as abrasives, buffers, fragrances, colorants,
disinfectants, chelating agents, and the like. With respect to some of these, however, itis
preferred that they either be absent or present only in limited quantities. In general, itis
preferred that the cleaning composition be of low viscosity (less than 100 cps preferably less

25 than 30 cps, more preferably less than 20 cps), although in some cases, particularly when an

_anionic surfactant is present, a gelled or viscous cleaner can be made. A clear (except for
opacifying agents) stable cleaning composition is preferred, as is one which leaves essentially
no residue when used to clean hard surfaces.

For example, abrasives can be used in this invention, but their inclusion is generally
30 unnecessary and causes problems such as streaking, increased viscosity, and heterogeneity.
As a result, it is preferred that the cleaning composition of this invention be essentially free of
an abrasive. '

Iy
Similarly, although a chelating agent can be used, large amounts thereof are
unnecessary and add little to the effectiveness of the cleaner in removing soap scum. As a

35 result, the cleaning composition advantageously contains no more than about 3 weight
-6-



di stii nct phases, as determ ned by the naked eye, the mxture is clear and
stable for the 35 purposes of this invention. -4- WO 97/ 09412

PCT/ US96/ 14208 Preferably, at |east about 0.35, nore preferably at |east
about 0.5 wei ght percent surfactant is present and preferably no nore than
about 5, nor ewpwwisizbly no nore than about 3, nost preferaliompgs Rge than
about 2.5 weight percent surfactant is present when the cleaner 1s in the

formof a | O%éfbéﬁgﬁd éﬁélaiih?‘b%ng??&&g@ﬂ hb gJ?athhyﬂ %%i Gevglggﬁeréeﬁt gﬁ?& 6r§firab¥¥:)r .

is 5 preferred have t surfactant
preferred to ?PaW@"‘fﬁ‘a'\ 10 weightinsrrent, most prefagap Wﬁ@r"t"éﬁ!"a“ AbRYL 0,75 weight patcent and
| east about 2inhanyembbdiments centhins assintiilly ne ichélatinglagentoFdritie urfosps brthist

sur fact ant, - Niignuidh sl ey adift 3 BRIt hatin) 84t i Hhore Pfimé<Rf skl Mhcs BN S

applytothe am ne ox S SCrl fore as
ot her sur f&ct 9 §oordipate links to a singlemetalion toform-2 heterogysiic "'H%F"'\WE'F‘QHE ngtaldon- ne

oxi de of the Exuivipidaidf ewch]chpating ddgefls ivdhaleitiic atid, ethyiehé diamitle tstraasatit dojacr I |
and Rl err] arﬁﬂl{lﬁgc%ﬁggcﬁﬁtawmgﬁgﬂim%kalﬂ’:lnsor C[err] hydroxyal kyl, the

cl eani ng conposi ’her "contal ns an organi ¢ solvent. The organic
solvent |Is not a detersive surfactant as descri bed before. As nentioned

before, the sol ventheicasaing sempasition as this inkention jp.substantially devaid ofphpsphorous-
t oget her w t hednnfinisg sdiarsueh s arectoimitfonlyaised as Buikieré & cledniiy conipositioniss Suthich a

15 solve ' | | but in
that 1 ot McePlosBherid ety lhe iU ) o RHdSRTEE pyfoPhdipRites,

al i phati ¢ hydphaspbatesandibeilig pha- ol ef i ns. However, the solvent preferably

contains at | east one oxygen atom preferably a al coholic or ether oxygen.

Anong t hese oxygerit ik@sopreferrd that theclbdnhiry compbsitfibipddes not inclladd sred)f up to 8
monoethanolamine, diethanolamine, triethanolamine or a sodium, potassium or alkanol
ammonium salt of xylene-, toluene-, ethylbenzene- and isopropyl-benzene sulfonates. These

15 materials are sometimes included in cleaning compositions as hydrotropes, but are not
needed in this invention because the surfactant and solvent are chosen so as to provide a
clear mixture.

. ¥ necessary, a base ora buﬁér may be added to the cleaning composition to adjust the

pH to above 7.0. Alkali metal hydroxides such as sodium hydroxide and potassium hydroxide

20 are preferred. When a chloriné-releaslng bleach is present, the cleaning composition
preferably contains an alkali metal hydroxide in an amount sufficient to maintain the pH from
about 7.5, more preferably about 8.0, most preferably about 9.0 to about 12, more preferébly
about 11.5, most preferably about 11.0. In general, up to about 1 weight percent, preferably up
to about 0.5 weight percent, of an alkalli metal hydroxide is sufficient for that purpose. When

25 carbonate lon is present in the composition, bicarbonates can form as the pH is lowered.
Thus, itis lmpbrtant to maintain the pH when carbonate ion is present so that the
concentration of the critical anions remains in the ranges described above.

Suitable disinfectants include, for example, chlofhexidine, glutaraldehyde,
formaldehyde, betaines, phenols and quaternary ammonium compounds such as Variquat 50
30 MC, commercially available from Sherex; BTC 2125M, commercially available from Stephan;
and Barquat 42802, commercially available from Lonza.

In most cases, the cleaning composition can be prepared by adding its components to
each other in any order. When the anion is added by adding an acid followed by heutralization
with a base, it may be necessary to add acid-reactive components after the acid is neutralized.

35 Generally, simple mixing of the components is all that is necessary. When a bleach is present,
7=



20 . carbon atons, particularly tertiary alcohols of up to 8 carbon atons;
aromati c-substituted al cohols; al kylene glycols of up to 6 carbon atons;

pol yal kyl ene glycols having up to 6 carbon atons per. al kyl ene group; nono-
or dialkyl ethers of al kylene glycols or polyal kyl ene glycols having up to
6 carbon at ormopwmoessgd ycol group and up to 6 carbons atons i BoPRSskAsdsY!
group; nono- or diesters:-of alkylene glycols or polyal kyl ene gl ycol s havi ng

up to- 6 carbogig ?r&%bu?%&de%@fterﬂhééeﬂheWu&%éﬂ%e&&tﬁe&%bgﬂdakmwsﬁ efach
ester group; Q‘H{’the Seg exanpl es of preferred solvents include
t - but anol , % SFICORPRSIE c??’ﬂ%i‘(hyl 2-but anol , benzyl " al cohol or

2- phenyl ethanol et hyl ene egcoI pr opyl ene egcoI, propyl ene gl ycol

mono- n- butyl et herTheéﬂepni!my?m“@FﬂMS inventiomis ipartipularly suitable ps a fujly dilated | ycol
nono- n- pr opyl nAHé bﬂ-lacedle&ie?pxiﬁfbﬁ Iﬂkﬂf%'us@@ﬂmldﬂtm&diluﬁ&m a Qir@tnﬂthﬂﬂe

O N S ol Sl St lor TR, 'yaarr""ﬁgﬁﬁ%& Thr Stning

triethylene gd:o;mlsi,hoprscqspd:mllu ugétyidost cleaping kiteltenoe batbiopmaprfaces vhighyapesoiled

monoacet at €, giiflsda@cirh. kﬂnhoﬁbﬁuﬁﬂhmhn Riviet Mty aﬁﬁﬂ&& t-HE Belidled {m{ é‘oais han
about 6 weight percent of th n‘&nmtlon nore prefera glno nore than

about 4 wei ghtCUpYs rampved %!‘”%ﬁ‘%ﬂ' SxehanaePropsss. Firstly, the galtium %‘*g‘ﬁfp scum
per cent. Howesaclils exchanyed by h monovaient edtion shat iy dssariatéyl with the edtivat anidriie s8ftion,
sol vent | prﬁﬁﬁhg?kh{?&ﬁm@hﬁé&m Qatt)) aemim SeddRby: +< é‘éﬁ?en% ¥Ghen OF A
ester or ether théreo refera u% tertlar WO
97/ 09412 precipitated from solutton as an insoluble salt by reaction with the crpeql/qﬁgypggge@

Particul-arly et prevents regereeition of thesbdapiseaml nvent i on i ncl ude a bl each. By
incl.uding a bleach, a hard surface cleaner is nmade which is effective both

on soap scum as V"eﬂ'ﬂos@énl’iﬂ?ﬁrﬁelﬁ@gl thé invéhtion ﬁHicﬁ 2brehin BleBAr 418 of pdificulitd Value for
chlorine-rel e npn% hapdesnt}rfsaces con alenrn?g aﬂs goa %gl.rl]m and Am)evpot mold, such as are often
: 15 found in bathrooms. '

The 1oll6wing examples are provided to lllustrate the invention, but are not intended to
limit the scope thereof. All parts and percentages are by weight unless otherwise indicated.
All weights are reported as 100% active weights; any water included with the components is
reported to'gether with the added water.

- . 20 EXAMPLE 1

A rﬁildly alkaline cleaner is prepared by mixing the following ingredients in the order
shown, with stirring until the potassium fluoride is fully dissolved:

ingredient Parts by Weight Equivalents anion/kg
Water 93.5 |

Potassium fluoride 5.0 0.86
Decyldimethylamine oxide . 15

The resulting cleaner is tested for efficacy in cleaning soap scum as described
25 following Example 6. The results obtained are as reported in Table 1.



5 these, agents which rel ease hypochlorite lon (OCl[err]) in alkaline
solution are useful, such as alkali netal or alkaline earth mnetal

hypochl orites, hypochlorite addition products, chloram nes, chlorim nes,
chl oram des and chlorimdes. Al kali netal hypochlorites are nore preferred
and sodi um oWORLi um hypoechl orite are nost preferred. TheckEeeaiosuUch
chl ori ne-contai ni ng bl eaches in soap scum cl eaners has not been possible
W th previ ougxampip2scum cl eaners, due 10 to the use of relatively high
anounts of chelants and/or solvents, which are Inconpatible with these

types of bleachesy Iiwm,eaéa.ﬁeabb.lemf nﬁ&@gmgmmgo@gm@&m& rﬁ@.fyhean

t oget her vmthach orine-rel easin an ew is
signi ficant XMithsHiringyntyth ??ﬂdé“"FFﬂfg?ﬂafﬂﬁ“WEWV soWR¥- t he bl each

advant ageously constitutes at | east about O. S%Qy vvetht of 15 the

cl eani ng co ediendn, pref erably fron] Rartsldy Wéightnor PEquiekientsanion/kg Om dbout
2 percent, Up to about 10%, preferabjy up to about 5% nor e preferably up
to about 4% bty —optoabput—3%z Fxcept e —a—getted—profluct
is prepared] I'n that case, the bl eachjadvantageously constitutes at
about 0.5 p It I
percent, pr %F'HN?’QHS"PO about 1.5 wki ght @& cent.|20 0.85| n addi
to the foreqoi ng conponents, the cleahing conpositipn of this |nventi
cont ai ns ong¢ Decyldimethylapinecxide | ngr edi pnts sd®h as aprasives, buffers,
fragrances, {col orants, d| sinfectants,|chelating agepts, and the |ike.

respect to $EE:. 1 E ENE, T TS PT
absent or piesent ony in limted quantltles In geperal, it is prefefred
that the cl Lng.comaosition he of bw. viscasitv . (

e%"@b‘ﬂ N if (G1R4r18) enzyl
B houan b ampemien g e sy s L e N

a gelled or ous cl eaner can be nmade. A clear (except for opacifying

agents) stable cl ?ﬁé’\‘egﬂllﬂd)mﬂs't&?edfﬁraﬁ%ﬂrfﬁ&m %owséa.nﬁaswé&a%beheaves

essentially resi due whep used to clea sur aces. For exanpl e,
abr asi ves caff ?'BE"W?sEé‘amP'ﬁst HF%”PM?‘W"%H’E“PM@" TeRle dsi on I's generally

30 unnecessary and causes probl ens such as streaking, increased
viscosity, aExampledrogeneity.

10 An alkaline cleaner is prepared by mixing the following ingredients in the order shown,
with stirring until the potassium carbonate is completely dissolved.

Ingredient Parts by Weight Equivalents anion/kg
Water 88.2
Diethyiene glycol n-butyl ether 6.0
Potassium Carbonate 4.0 0.58
Nonylphenol ethoxylate (Tergitol® 1.0
NP-10)
’ Tetrasodium EDTA 0.5
BARQUAT 4280Z (sce Note 1) 0.3




As a result, it is preferred that the cleaning conposition of this
I nvention be essentially free of an abrasive. Simlarly, although a
‘chel ati ng agent can be used, |arge anounts thereof are unnecessary and add
little to the effectiveness of the cleaner in renoving soap scum As a 35

result, the wbeagesig conposi tion advantageously contai NS neciRisSsidan about
3. wei ght -6- WD 97/ 09412

PCT/ U96/ 14208 per?ﬁ@ltesﬂ{l er%ﬁi@‘és%fm%c%ﬂ f%%g%ﬁ&gm@ ?ctrﬂgg' about 2

wei ght percent nor e ercen
preferably n@"t‘?ﬂf’@qxﬁﬁﬁh&bm‘t’%"‘ﬁw egiare 3rsepQrted iny "th many enbodi nent s
contains essentially no chelating agent. For the purposes of this

i nvention, aExamble#i ng agent is a conpound having two or nore nonnet al
atoms which can 5 formcoordinate links to a single netal lon to forma

hete : oclyc ! : C OIr i ng AR ﬁlkhlﬁterﬁdiﬁer?ﬂﬁeﬁﬁ&&gy iixihg tﬁi%m:ﬁé m@fedﬁHﬁhla fHaVrder bhéivn,
agents In u ene ne te c aci
nitrilotr i&%“’ﬂ "ﬁﬁ'ﬁgd?‘ﬁ& m ?R‘ﬁ?ﬁtea{ﬁqﬂ"m’leggl e cl eani ng
conp05|t|on of th|s invention is substantially dev0|d of phosphorous-
cont ai ni ng $dparedieuch as are conmonl jyPartsdy Weighhui | @Mﬂﬂm%
conmposi ti ong. Such 10 phosphorous containing salts|include al kali negal
pyT pnpsphnatgys and the 1T Ke. 11 15 als
preferred t at the cI eani ng corrp03|t| on does not In Iude urea,

=

nmonoet hanol ge-ne j um or
al kanol a '
i sopropyl - bénzene ol ' poet | ne ded in
cl eani ng co Q'PNMﬁ%‘"&Q‘eK?%ﬂooﬂques but aF@ not neded I rpﬁ‘n s I nveht i on
because thejsurfactant and sol vent arp chosen so as|to provide a

Sodium dodecylsulfate 1.0

The resulting cleaner is tested for efficacy in cleaning soap scum as described
following Example 6. The resuits obtained are as reported in Table 1.

Example 5

10  An alkaline cleaner is prepared by mixing the following ingredients in the order given, with
agitation until the potassium carbonate is fully dissolved.

Ingredient Parts by Weight Equivalents anion/kg
Water 88.2-91.2°
Potassium carbonate 45 _ 0.65
. Decyidimethylamine oxide 1.0
Sodium hydroxide 0.3
Sodium hypochlorite 3.0

“Examples containing sodium hypochlorite report water as a range, because sodium

hypochlorite can contain varying amounts of sodium chioride as an impurity, up to

approximately 1:1 by weight of sodium hypochlorite. Provided that the water content is at
15 {least 85%, the presence of the sodium chioride does not affect the results obtained.

-10-



clear mxture. |If necessary, a base or a buffer may be added to the

cl eani ng conposition to adjust the pHto above 7.0. Al kali netal hydroxides
such as sodi um hydr oxi de and potassi um hydroxide 20 are preferred. Wen a
chl orine-rel easing bleach is present, the cleaning conposition preferably
contai ns an adedmodrzet al hydroxide in an anmount sufficient ‘periRbdiysisn t he
pH from about 7.5, nore preferably about 8.0, nost preferably about 9.0 to

about 12, nore pr%gﬁ-&mb‘ﬁ @ﬁ%is]tlstédfomg @;aﬁgﬁ?%’ﬂ%ﬁ&#ﬁbm i ght

general , up to about t percent

percent, of JH"%'R%F’F‘"TP&% JRRulS phtaine a’saquPET‘%‘E‘TPUP that purpose. Wien
25 <carbonate lon Is present I n the conposition, bicarbonates can form as
the pH I's | ower ed.Thélsulsstitution iobthe pplassium carbanatewith thie samé supbeérwh equivateritoofat e
ion.is prese daisdnate ns in
t he ranges derys? gﬁﬂl) a%v%%ﬁ?%%‘lh%%oﬁsg%&}#%?e TVEI&%] sé'g%‘?m?l %@gﬁ%l e,
chl or hexi & ndesyits &Péf%ﬁ%'l‘ﬁ"d’ﬂm%ﬁnﬁ'ﬁl dehyde, bet ai nes, phenols and

guater nary anmoni um conmpounds such as Variquat 50 30 MC, commercially
avai |l abl e fr (exe®mple6ex; BTC 2125M commercially avail able from Stephan; and
Bar quat 4280Z, commercially available fromLonza. In nost cases, the

cl eani ng COMpos! { iAwalkaife Adaraf RpRpasbd g«aﬂdgmwlbﬁ.@m@ﬁaﬁm&go‘g@m her
in any order e on i s adde cid fol l oned by
neutral i zati o"ﬁt\{'\\?ﬂgﬁﬁ' 'ﬂ‘g'&"’ p?%sm%rg" ’é%'@g'ggr%s?@e‘gdd aci d-reactive

conmponents affer the acid is neytralized 36 Geperal ly, sinple mxing of
t he conponenitingrediend | t hat i s necesg&asts byWeight, bI| Equivaipnts pnionkat | -|7-
WO 97/ 09412 PCT/ US9¢/ 14208
It is prefer r e 9T (Ngy. 5803 acl4gnis are aadded 10 (jhe
water, and preferably after all othgr conponents have been added.

Potassium carbonate 45 0.65

2,3-dimethyl-2-butanol 1.0

Sodium 2-ethylhexyl sulfate 10

Sodium hydroxide 0.3

Sodium Hypochlorite 3.0

10 The resulting cleaner is tested for efficacy in cleaning soap scum as described

following this Exampie. The results obtained are as reported in the following Table 1.
Evaluation of Examples 1-6. and Comparative Samples A and B

Cleaning efficiency is assessed using a modified method as follows. An artificial soap
scum is prepared by dissolving sodium salts of oleic acid and stearic acid in hot water and
15 then adding the resulting solution to an excess of an aqueous solution of calcium chloride
while homogenizing. A precipitate forms, which is filtered, washed with hot water and dried to
a constant weight under vacuum. The solid precipitate is dispersed in chloroform and 5.0 g of
Sudan Red Il dye are added per Kg of precipitate.

The dyed dispersion contains 2.1 weight percent calcium salts. Itis sprayed onto
20 standard 4.5 inch by 5 inch white enameled steel tiles with an airbrush so that approximately

-11-



The-cl eani ng conposition of this Invention is particularly suitable as a
fully diluted hard surface cleaner. As such, it can be used without further
dilution by applying it at full 5 strength to a soiled hard surface, and
Wi ping or scrubbing to renove the soil. The cleaning conmposition is

especi al ly uspdytedypy cl eani ng ki-tchen or bat hroom surfacesrggpg& 3 8
soiled with soap scum Although this Inventionis not limte g%’
theory, it | | ed b  step. lon
exchange. proced HEkElet G 18 B 3h¢ Ehced ohfE Rl e Yool oFpifiie 85 seum
by a nonoval étfteachtileitresorded. i The tiles gre rapkerderpd By saap seum masssuchthat averaged

sol ution, 10 stiokéstoripan (STCpsdoreti dan bk valedlited trém Imelibersiol b tile sefAéshaviNginearly
Secondly, th ' Lo t A '

"nool ubl & salte e e il 5 i Biepbith, Fieebieiiridiyls pdRntsa Baetp, o
prevent s rSegdretalipf e clepnersundepihe same ponditions (apprestmatele3n-50%elativachumidibdt i on  °

whi ch cont ai et hlimitlitg aféctdMe hardhesdlof st f or cl eani ng hard surfaces
cont ai ni ng both soap scumand m | dew or nold, such as are often 15 found

i n bat hroonms. The ' I Vi |11 t e

i nvention, but ar é\ %%%’R%Nkﬁ’gﬂ%wgﬁ?f'?n&ﬁofg {@uast%g'gé’ e?ﬁeé%’éngtﬁ T‘ﬂe d%gtip?s and
per cent ages dnedifipd toacqept twg 1175 inchdk 3R5inghe1.0 ingh Esracgll sponges @rmaly Gompany).
reported as hheUpdides e ridlintdaiside by R)deWithQ sphétCdf 038 thohibkivebhthemO ThOSIBIL S | S

reported rogether. w t d ter. EXAMPLE 1. A mildly al | i.ne
o Poner 1079 k' o b5 o4l ndlB ifeg f the 1ol csnidr oEemen péfiop Rarkisfanireaid
Wit h stirri ngprange hasaisoinsidentH25innhidiameter dole;deilléd thropghl its sentere The halep allgvdern

Parts by Vi gBgroducibiélidading 6thé ciRire Bndéhsiiie!thit the cleaning composition is in contact
93.5 Potassi um fluoride..

. .0 0. 86
Decyl di met hy " e RgogHle interface. “ﬁ?%“r'??"é‘"?‘é‘éﬁ? FRONgeSAnd & figin gtooye hstween
ef fi cacy | n dheeleaning iaurgpreveninceoss gontamination af the dopippsitipnsy Princtoptesting, therhe
resul ts ofst aigpaRediafe washed Rinbéddhdiwiung®itdtigh a ringer to remove excess water,

The cleaning efficacy of cleaner examples 1-6 is compared with that of two commercial
products; Lysol® Basin Tub and Tile Cleaner (Comparative Sample A) and Tilex® Instant
_ Mildew Remover (Comparative Sample B). Using the modified Gardner Linear Scrubber, two
. different cleaners are compared on a single tile by counting the STC required to remove all the
2) dyed artificial soap scum, as determined through visual observation of the tiles. The smaller
the number of STC needed to clean the soil, the more efficacious the cleaner. Each cleaner is
tested from 2 to 5 times, with the results averaged and as reported in Table 1 belqw.

-12-



-8- . WD 97/09412
PCT/'US96/ 14208 Exanple 2 An al kaline cleaner |s prepared by mxing the
following ingredients in the order shown, with stirring until the sodium

carbonate is conpletely dissolved. |ngredient . Parts
by Wei ght Wquresient s ani on/ kg Wt er PCT/US96/14208

94. 2 Sodi um Car bonate . 4.5 0. 85
Decyl di net hyl am ne- oxi de 1.0 Quaternary am ne
antimcrobial[err] 0. 3 ' BARQUAT 4280Z, sold by LONZA. A mixture

contai ni ng n-al kyl (Cl12-C18) dinethyl benzyl 5 ammoni um chl ori de (40%,
and n-al kyl (C12-C18) dinethyl et i§#®&nzyl amoni um chloride (40%. The

resulting cl M%L%@aﬁaﬁ-soap scum as descri bed
fol | ewi ng Exqnpl Ex¥mplepeCompartive Sanple;| o STrkesie Cledfigr ted in Table 1.
Exanpl e 3 10 ARttt Re—eteaHer ﬁ%:ﬁse-pa-&ed— by m xing the
fol |l ow ng in;%ﬂpéﬂs in the order shqwn, W tH stirrilng until the potassium
carbbdbnate is et ety—dirssotved—tnygredremn Parts
: EizH mple2 =V . 105
by Wei ght qui va‘T’ent s ani on/ kg V\atzr
88. 2 Di et hyl FERarii&§ 01 N- DUT YT et ner 68 U Potrassi um Car bonat e
4.0 0. 58 Nonyl phenol [et hoxyl ate (Tergitole 1.0
Example 4 55
Example 5 8.0
Example 6 6.5
Comparative Sample A’ 10
Comparative Sample B* 54

“Lysol is a trademark of L and F Products. Lysol Basin, Tub and Tile Cleaner contains

approximately 4 welght percent tetrasodium EDTA and 6 weight percent of diethylene glycol n-
5  butyl ether.

“Tilex is a trademark of Clorox. Tilex Instant Mildew Remover contains no soivent or chelant.

Examgles.7 and 8 and Comparative Sample C

Alkaline cleaner examples 7 and 8 and comparative cleaner sample C are prepared by
mixing the ingredients listed in Table 2 in the order in which they appear. In making Examples
10 7 and 8, sufficient agitation is used to fully dissolve the sodium carbonate. The resulting
cleaners are viscous gels and would be especially useful as combined soap scum/mold and
mildew cleaners for vertical surfaces.

Each of the cleaners is tested for cleaning efficacy using the test described with
respect to Examples 1-7. The results of that testing are as reported in Table 2,

13-



NP- 10) Tetrasodi um EDTA 0.5 BARQUAT 4280Z (see Note
1D - 0.3 WD 97/ 09412

PCT/ US96/ 14208 The resulting cleaner is tested for efficacy in cleaning
soap scum as described followi ng Exanple 6. The results obtained are as
reported in Wabémediz Exanple 4 An al kaline cleaner is prepap@flusdéniogi NY
the follow ng ingredients in the order shown, 5 with agitation unt|I t he
sodium netasilicate I's conpletely dissolved. Ingredient

Parts by Wi ght Equi val ents ani on/ k Wat er
91.5 Di propyl ene gI ycol n-butyl ether 2.5 Sodium Metasilicate (Na20
Si A2) 5. - 0.82 %ﬁm dodecyl sul fate
1.0 The resyltiing cleaner s tested for efficacy In cleaning soap scum as
described fqll owing Exanpl e 6. The r|dansbyWelshti ned are as reported ih
Table 1. Exgnple 5 10 An al kal i ne |cl eaner |s prepared by m xing the
follow ng i NGhGrEdIeRtt S 1 1 L Ne Or der Jiekample® [ N APExamplds! ur&dnﬁ,,pﬁee
pot assi um cgrbonate is fully dissol Jed. rngrediewt afts by
Vi ght Edui val ents ani on/ kg Wt er 88. 2- leaﬂpéer?]
Pot assi um cdrbonat e 4.6 0. 65 _Dedyl di net hyl aim ne
oxi de Water (see note 2) 88.75-89.95 91.1-92.30 94.60-95.80
Sodium Carbonate 45 35 0
Dodecyldimethylamine oxide - 30 2.0 20
Sodium Lauryl Sulfate 11 0.75 075
Sodium Hydroxide 0.25 0.25 0.25
Sodium Hypochlorite 12 1.2 | 1.2
Viscosity (Brooktield LV3, Spindle 924 cps 460 cps 300 cps
LV2 @ 25 rpm)
Strokes to Clean | 185 223 >60

As a further comparison, two commercial gel cleaners are tested. Clorox Cleanup and
5  Soft Scrub Gel (both products of Clorox) require 59 and §8 STC to clean the test tiles,
respectively.
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Sodi um hydr oxi de : 0.3 Sodi um hypochlorite Flm:lﬁm]rrpl es
cont ai ni ng sodi um hypochlorite report water as a rangulllmammuu _
"hypochlorite can contain varying amounts of sodi um chl bri@e 'as "ansi npurity,

up to approximately 1:1 by wei ght of sodi um hypochlorite. Provided that the
~water contentvg®oadi2l6 | east 85% the presence of the sodi pen/osysasiese does
not affect the results obtained. WO 97/ 09412

PCT/ US96/ 1420 agw_u ' cleaner is tested for efficacy in cleaning
soap scum as %ggff ed %IH%V\A ng Exanple 6. The results obtained are as
reported in Table 1. The substitution of the potassium carbonate with the
same nunber of equivACEAMIRG §IMRASHIoN SPMRKISIBhat e, sodi um netasilicate or
potassiumsilicate yields substantially simlar 5 results as are obtai ned
wi th Exanpl e 5. Ex(ayptleasbabout 8% whien én whielnisalissolveqpr epared by m xi ng the
following ingredients in the order given, with agitation until the

pot assi um car bonat @) afledst hboit 045 8qUiveRdht pér'kiiogiain@Pihe composition of an inorganic anfn S
by Wi ght Equi val ent s ani o%kg’ At er ésee not E)h .

87 2-902 Pgt ag@r:&,ﬁe&cg&ﬂ»pgw calcium ion, f rmsasaﬁ_w?lc as a solubility of not mpreg than

2, 3-di nmet hyl - D2{g/t00g whter at 25°C, or a mixture bf ShcBirsbrgamicntiny | hexyl sul fate

1.0 Sodi um hydr oxi de 0. 3 Sodi um Hypochlorite
3.0 10 sai]h&ngmﬂntfhﬂfbr%ﬁﬁﬁﬁb is tested for efficacy in cleaning
soap scum as descri bed :
(c)(1) at least about 0.3% by weight, based on the weight of the composition, of a
detersive surfactant,

10  and, when component (c){1) does not include an amine oxide of the form RR1R2N—)0 wherein
R is Cg-C12 alkyl and R1 and Fl2 are independently C1.4 alkyl or C1.4 hydroxyalkyl, said
composition further containing '

(c)(2) an organic solvent of a type and of an amount that, at the relative proportions
present in the cleaning composition, the water, surfactant and the solvent together form a
15 clear mixture;

wherein the cleaning composition is alkaline and is substantially devoid of a
phosphorous-containing salt.

2. The cleaning composition of claim 1, wherein component {¢)(1) includes an amine
oxide of the form RR'R2N—0 wherein R is Cg-C12 alkyl and R! and R? are independently C1.4
20 alkyl or C1.4 hydroxyalkyl.

3. The cleaning composition of claim 2 further comprising at least about 0.5 weight
percent of a bleach, based on the weight of the composition.

4. The cleaning composition of claim 3 wherein component (c){2) is present.

5. The cleaning composition of claim 4 wherein said anion is carbonate, fiuoride or

v 25  metasilicate ion.

6. The cleaning composition of claim 4 wheréin the bleach is not a chiorine-releasing
bleach and component (c)(2) is an aliphatic alcohol having up to 8 carbon atoms, an aromatic-
substituted alcohol, or a mono- or dialkyl ether of an each alkylene glycol or polyalkylene
glycol having up to 6 carbons per alkylene group and up to 6 carbons in alkyl group.

-15-
This Sheet Has Been Replaced




foll.ow ng this Exanple. The results obtained are as report [
foltow ng Table 1. Eval uation of Exanples 1-6. and Conpar a?ﬂ"muﬂmnluulml IIII
and B Ceaning efficiency is assessed using a nodified nethdd &s §ol4 ows. *
An artificial soap scumis prepared by dissolving sodiumsalts. of oleic

acid and stesyoen®gizd i n hot water and 15 then addi ng the peftsdshinds
solution to an excess of an aqueous solution of calciumchloride while

honogeni zi ng. A prLechpi : f | I ' r washed with hot water
and dried to a conétcﬂggf %F%&%ﬁﬁ'@%t%%mﬁﬂﬁé&s§ ehisA ecgﬁ'o'f' ag?ee?sng

di spersed in RI#AHr of orm and 5.0 g of Sudan Red |11l dye are added per Kg of
preci pitate. The dyed di spersion contains 2.1 weight percent calciumsalts.
It is sprayed ont . Jbe clearinglconmposition ofeldimi7ywherdimthie anion isccasbonate] fubrigé oel
tiles with anpabiiisinso that approximately -11- WO 97/ 09412

PCT/ US96/ 14208 50 ng of calciumfatty acid salts are | oaded onto each tile.

The weight_of artificial soap scumon each tile is recorded. The tiles are
rank order®d by s&aﬁgﬁ ﬁ?'ﬂ%gfg"@aﬁ'ﬂ" gim 2 yherain the splvent in.a teffiagy alcpho} of pp)

scores can beto@zathonataws.f r om nenbers of a tile series having nearly the
sane average nmass of artificial soap scum The relative humdity is

noni tored so as tom5méasannadJoms&:momﬁaa%ﬁmmmhmqé&gﬁasamitiOns
hum dity arf

(approxi mately 30-50% relative hum dity) because ects the

Cleaners, i (h tnd'nIabe AR fmonbBaZl ih 18 Uit 2l S0k R SRS s,

X 1.0 inch Eshieaghel | sponges (Armaly Conpany). The sponges are nounted side
by side with a space of 0.25 inch between them The sled 10 cover has a
025 inch tb anet er 120iTRe leaningdnpbsitibreoficiiim 3 € Wherginalie v is Sarbowite, adridedr and
each sponge @llié%ligﬁ.i dent 025 Inch dianeter hole drilled through Its
center. The holes allow for

13. The cleaning composition of claim 3 which further contains at least one other
anionic or nonionic surfactant.

14. The cleaning composition of claim 3 wherein said anion is carbonate, fluoride or
15  metasilicate ion.

15. The cleaning composition of claim 2 wherein component (c)(2) is present.

16. The cleaning composition of claim 15 wherein said anion is carbonate, fluoride or
metasilicate ion.

17. The cleaning composition of claim 16 wherein component (c){2) is an aliphatic
20 alcohol having up to 8 carbon atoms, an aromatic-substituted alcohol, or a mono- or dialkyl
ether of an alkylene glycol or polyalkylene glycol having up to 6 carbons per alkylene group
and up to 6 carbons in each alkyl group.

18. The cleaning composition of claim 2 wherein component {¢)(2) is absent.

19. The cleaning composition of claim 18 wherein said anion is carbonate, fluoride or
25 metasilicate ion.

20. The cleaning composition of claim 2 wherein sald anion is carbonate, fluoride or
metasilicate ion,

21 . The cleéning composition of claim 20 further comprising a quaternary amine

disinfectant.
-16- _
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reproduci bl e | oadi ng of the cleaner and ensure that the cl
conposition Is In contact with the spongeltile interface. ﬁm m»“l»“ﬂﬂ"i
't he sponges and a drain groove between the cleanlng | anes prevents

contam nation of the conpositions. Prior to testing, the 15 sponges are
washed, rinswo efddrar ung through a ringer to renove excess p@i/B§o6/1488
cleaninng efficacy of cleaner exanples 1-6 is conpared with that of two

commer ci al produchs, mge&&rmﬁflﬁ i‘ﬂﬂncﬂ_b&ﬁmﬂl&?%&h‘ﬁ%ﬁl{, ive

Sanple A) and Til ex nSt an ew Renover (Conparative
Usi ng the no&helpting ?‘d Py theyyeight ot hp e9mPasiliongi f f er ent cl eaners are

conpared on a single tile by counting the STC required to renove all the 20
dyed artificial s@pThecisaningsonipesitiomof cldim 2wbich furtheccomntainsa deastaneathenf t he

tiles. The sgﬁiohﬁrorhmoﬂygm%ﬂ% STC needed to clean the soil, the nore
efficacious the cleaner. Each cleaner is tested from2 to 5 tirres with the

PCT/ Uso6) 4208 Talko™F SeaRg PamEps 'ﬂ&swﬁa#ﬁff Fryc gqmpnons 5 Bees Y i
Exanple 1 an amine oxide of the form RR 2N->0 whieteit RisCsrBizalityl and R™ and R are

105Exarfp|e:§1 dently C1.4 alkyl or C1.4 hydroxyalkyl, ©- 5 Exanple 4
5.5 Exanpl e & ependently C1-4allylor Crg hydroxyalldl. - ) Exanpl e 6

g 45 Conpar at I ve nghe clJanmg]composnion of claim 24 1]ﬁ9ther can 3}19 \a/ﬁeass?ramlu%.? Luengm

percent of a bleach, based on the weight of the composition.

" 10 26. The cleaning composition of claim 25 wherein said anion is carbonate, fiuoride or
metasilicate jon.

27. The cleaﬁing composition of claim 26 wherein said bleach is a chlorine-releasing
bleach.

28. The.cleanin composition of claim 27, wherein component (c)(2) is a tertiary
15  alcohol of up to 8 carbon atoms.

29. The cleaning composition of claim 25 wherein the bleach is not a chlorine-
releasing bleach and component {c)(2) is an aliphatic alcohol having up to 8 carbon atoms, an
aromatic-substituted alcohol or a mono- or dialkyl ether of an atkylene glycol or polyalkylene
glycol having up to 6 carbons per alkylene group and up to 6 carbons in each alkyl group.

20 30. The cleaning composition of claim 29 wherein said anion is carbonate, fiuoride or
metasilicate ion.

31. The cleaning composition of claim 24 wherein said anion is carbonate,fluoride or
metasilicate ion.

32. The cleaning composition of claim 24 wherein component (¢)(2) is an aliphatic
25 -alcohol having up to 8 carbon atoms, an aromatic-substituted alcohol, or a mono- or dialkyl
ether of an alkylene giycol or polyalkylene glycol having up to 6 carbons per alkylene group
and up to 6 carbons in each alkyl group.

N 33. The cleaning composition of claim 32 wherein said anion is carbonate, fiuoride or
metasilicate lon.

-17- -
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[err]Lysol is a trademark of L and F Products. Lysol Basin, i
Cl eaner contains approximately 4 wei ght percent tetrasodi um mmcllluﬁl'mm '
wei ght percent of diethylene glycol n- 5 butyl ether. [err iI'Swd s »
trademark of Clorox. Tilex Instant M| dew Renover contains no solvent or
chel ant. Examghas,gdsnsnd 8 and Conparative Sanple C Al kaline 99f4208
exanples 7 and 8 and conparative cl eaner sanple C are prepare by mxr ng
the ingredients Ii i t hey a

maki ng Exanpl es 1 0%4 3he aaan@pg rr%]p&aon;e gnfclagli\lg? w{ndcn cml: ms fro %}l‘ $€}1§ I|:ue|'¢:entofa
di ssol ve the s‘ﬂ\!ﬂ%msWb@ﬁ%ﬁd@“‘hh\!e's'r‘}ﬁﬂlemgPﬁ‘mers are vr scous gel s- and
woul d be especially useful as conbined soap scunminold and m | dew cl eaners
for vertical surfacss Thécelednirgf cohipesitibreafutain 24 which sbrtaing trom©Howelght gercbdtiotacy

using the test ' 1-7. The results of that
testing are as "g%%ﬁﬂ’@g #%Itﬁégggﬁtot’ﬁ'f%@gp;ﬁ A cl eani ng conposition
conprising (a) at |east about 85% water, in which is dissolved ;b at | east
about 0. 45 ®qui val % Therleaninassmpesition ehaaim 34 which fyrther eantains 3 gHs aming; on
whi ch, when cossinfeedntri th cal ciumion, forns a salt which has a solubility
5 of not nore than 0.2 g/lOOg water at 25[err]C, or a m xture of
such inorganic ani oSy %M@cﬂp&iﬁ%&f&rﬁﬂﬁlhﬁmurﬁﬁi;&ﬁmnﬁuésmrﬁ%
based on t he wei ght of the conmposi tion, said conposition further containing
(d) (1) at | eastignigoRnonionis sy naﬂ'l"ght based on the wei ght of the
conposition, 10 of a detersive surfactant,

18-
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e -

' 4%3CPAV\M€I’I conponent (d)(1l) doe m ne oxi m
‘RR{err] Rlerr]N-O wherein R |sslcmmnnl"ummmal and Rierr] and Rierr]
., are independently Cferr] alkyl or ¢efr] "hyﬁro‘xya kyl , sai _ r%QOSEP ]997
further containing (d)(2) an organic Solvent 'of a type and ol an a
that, at the relative 15 proportiohs~present:in the cleaning conposition,
t he vvater sur f act gnta QBanihg BoPPbiicH cdnysdinger forma clear m xture;
wherein the cl eaning conposition is alkaline and is substantially devoid of
a phosphor ous-cont ai ni salt. 2. The_ cleaning conposition of claim1l,
wher ei n conpok®f ?4?}?9‘?“@504\’!8& in whighiis disspVed xi de of the form RRerr]
Rlerr]NNO wherein Ris (Jerr]-Cferr] alkyl and Rlerr] and Rlerr] are
i ndependent |y f(tg[ &Y'16ast aﬁbﬁt}b%e@ﬁélé&tfﬁé‘i‘kﬁ(@@#&‘ﬂhe &mﬁ%ﬁioﬁ'o?ﬁﬁ‘iri%ﬁ an
conposi tion of "claim2 wherein conponent | s present % ?eanl ng
conposi tion of caniemwhichhwhen norgbmad wﬂh@aICIum learfodnawpltmuahrhasea solubility

metasilicate ion Q erein
t he b% each is no? 'go? %Marqeosggﬁ Seargt ggc@! og%ﬁ'ﬁ&yﬁ%%&ﬂm?%?%g W@mﬁh
al i phatic al cohoénmaw ng up to 8 car bon atons, an 15- 42365A

aromati c-substituted al cohol, or a nono- or di al kyl ether. of an each

o e O T el R bt SR OB BEpedbi L™
claim 3 wherein the bleach is a chlorine-releasing 5 bl each.
pv said composition further containing

963/n1h208'

(d)(1) at least about 0.3% by weight, based on the weight of the cdmposition,
10 ofa detersive surfactant, |

and, when oomponent (d)(1) does not mclude an amine oxide of the form RRIRZN-O

wherein R is Cs-C12 alkyl and R! and RZ are mdependently C1-4 alkyl or C1-4 hydroxyalkyl,

said composition further containing

(d){(2) an organic solvent of a type'and of an amount that, at the relative
15 proportions present in the cleaning composition, the water, surfactant and the solvent
together form a clear mixture;

wherein the cleamng composition is alkaline and is substantially devoid of a
phosphorous—contammg salt.

2. The cleaning composition of claim 1, wherein component (d)(1) includes an amine
20 oxide of the form RR'RZN-0 wherem R is Cg-C12 alkyl and R and R2 are mdependently
C1-4 alkylor C1-4 hydroxyalkyl.

3. The cleaning composmon of claim 2 wherein component (d)(2) is presé_nt.

4. The cleaning compoéition of claim 3 wherein said anion is carbonate, fluoride or
metasilicate ion. ' '

25 5. The cleaning composition of ciaim 3 whe_reih the bleach is not a chlorine-releasing
bleach and component (d)(2) is an aliphatic alcohol having up to 8 carbon atoms, an

-15-



423684 cl eanin .c"c)) osition o c a ani onm 31?!1“208
f7l uor i deI or me'?am IrrPcatEa i on. fo T”“lllmuﬁmulmzuqﬂkl tion 0%0 SEP 1991

ywherein the solvent is a tertlary at coholt oM up to 8 carbon™a
9. The cleaning conposition of claim2 wherein conponent (d)(2) is absent .
10. The cl eaning conposition of claim9 wherein said bleach is a

chl orine- pRinkdl uﬁsﬂh@-ﬂ%}roh%ﬂ' o &'Horfo- %fgfgﬂgl @tﬂ%@g&%htéa(&q?ﬂ&le%@ﬁgf%gr wherein

the anion i s car onate ori de or | ca

cl eani ng polyglkyene glucrdﬂ'lauinglumte amrMnsfpﬁratkernegmmeWtoleembomn amyher
ani oni c ob g@m onic surfactant. 13. The cleaning conposition of claim1 2
whi ch furBYer” contains at | east one ot her anionic or nonionic surfactant.
14. The cl eaning conposition of claim21 further conprising a quatenary

am ne 20 . di si 6f dheateaningcomiusitioh ebcziny 3 wheraks thel bleadtfis alchlonné-releasihg

cont ai 8' 1 wei ght percent of a chelating agent, based on the weight of

t he co{'rp n. 16. The cl eaning conposition of claim1, wherein conponent
(d)(1) does not' i nclude an am ne oxide of the formRRerr] Rerr]NO

wherein R is CfeMhg claaning]corpogition oficiiint6 wherdivilthie] ahidr] is @amonate, fluoride or
i ndependent | %err al kyl or Cerr] hydroxyal kyl. 17. The cl eani ng
conposi ti Wﬁqvﬂl 18P 16 wherein said anion is carbonat e, fluoride or
netasilicate ion. - 16-

8. The cleaning composition of claim 7 wherein the solvert is a tertiary alcohol of up
to 8 carbon atoms. ' o

10 9. The cleaning compqsition of _claim 2 wherein component (d)(2) is absent.

10. The cleaning composition of claim 9 wherein said bleach is a chlorine-releasing
bleach. |

11. The cleaning composition of claim 10 wherein the anion is carbonate, fluoride or
metasilicate ion. '

15 - 12. The cleaning composition of claim 2 which further contains at least one other
anionic or nonionic surfactant.

g

. 13 The cleaning composition of claim 1 2 which further contains at least one other
anionic of nonionic surfactant. . | '

_ 14, The cleamng composmon of clalm 1 further compnsung a quaternary amine
20 disinfectant. °

15, The cieaning composition of claim 1 whlch contams 0-1 weight percent of a
chelating agent, based on the welght of the composition.

16 The cleaning composition of claim 1, wherein component (d)(1) does not include

an amine oxide of the form RR! R2N—>O whereln Ris Cg-C12 alkyl and R1 and RZ are
25 mdependently C1-4 alkyl orCi-4 hydroxyalkyl

17. The cleaning composition of claim 16 wherein said anion is carbonate, fluoride or
metasilicate ion,

- 16-
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0 o s N SN Fosen

. “wherein conponent (d)(2) is atertiary ia
20. The cl eaning conposition of claim16 wherein the bleach is not a
chl orine- rel easing bl each and conponent (d)(2) is an aliphatic al cohol
havi ng up to 88c@hecleaningieompesition ohelaimc1Zwherein saidbieatitisienthlarineareleasing or
di al kyl of an al kyl ene gl ycol or polyal kyl ene glycol having up to 6
carbons per dl kyl ene group and .up to 6 carbons in each alkyl group. 10
21. A cleaning conposition conprising (a) at |east about 85%water, in
whi ch is di ss19.v&te Clepniag coepssitiamof.dlaith ﬁm'@mmabmpbnml(d)@)h@gltmraqf t he

conposi t ni i on whi ch, when conbined with cal ciumion,

forms a élg‘ﬂzo?\%ﬁ@#ﬁgg@ ggqrﬁ ility of not nore than 0.2 g/l 00g water at
25[err]C, or a mxture of such inorganic anions, 15 (c)(1) at
| easts about 02m%'chleahlgg'fcon'bwﬂd1 ofclailvc1 8wherein thé bidach i @sshiorime- of an

am ne oxi de of thefor err rein Ris err] al kyl
and R[ er"Pjj bigagh.an L@ﬁ%@ﬁt#}ﬁ"@{‘%’f"rﬁlc%%mv"@ﬂ‘%%@% "%L n the
cl eani n@hﬁ&*@iﬁfa‘!‘cisuﬁgtltufadailé’oﬁbl 6% MBHod 6 didii bﬂi&P bﬁéﬁ wkﬁsﬂegﬁoaforan organi c
sol vent, a phosphorous-contai ni ng salt, nonoet hanol am ne i et hanol am ne

- and 20 Rolyalityleneceiyeal having uip tqﬁ@aaoeanphykﬂemﬁ)wumaaﬁ ugfto §icarhans in aaeh ei n
sai d ani gry 'g??tf@r bonate, fluoride or netasilicate ion. 23. The cl eani ng
—xonposi tion claim 22 which further contains at |east one other anionic

or nonionic surfactant. e )
10 21. A cleaning composition comprising

(a) at least about 85% water, in which is dissolved

(b) at least about 0.45 equivalent per kilogram of the composition of an inorganic
anion which, when combined with calcium ion, forms a salt which has a solubility
of not more than 0.2 0/100g water at 25°C, or a mixture of such inorganié anions,

15 (c)(1) at least about 0.3% by weight based on the weight of the (:omposition

of an amine oxide of the form RR R2N—>O wherein R is Cg-C12 alkyl and R!and R2 are
mdependently C1i-4alkylorC1-4,

- wherein the cléaning composition is alkaline and is substantially devoid of an
organic solvent, a phosphorous-containing salt, monoethanolamine, diethanolamine and
20 triethanolamine. |

22. The cleaning composition of claim 21 wherein said anion is carbonate, fluoride or
metasilicate ion.

23. The cleaning composition of claim 22 which further contains at least one other
anionic or nonionic surfactant.

25 24. The cleaning composition of claim 22 further comprising at least 0.5 weight
percent of a bleach, based on the weight of the composition.

25. The cleaning composition of claim 21 further comprising at least 0.5 weight

percent ofa bleach, based on the weight of the composutlon
-17-
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4%3565 24. The cl eani ng conpos furt 96/9154208
| east 0.5 wej ght percent of a bl eHl’mnm's“ﬁ“ﬂ"Tlrﬁ -
: conposition. 25. The cleaning conposid¢iaen of €l atm 21 f 0351@6‘997
| east 0.5 wei ght percent of a bl each, based on the wei ght of the '

conposi tion. - 17- - 42365A 26. The cl eani ng conposition of claim25,

wher ei n t he #6eTbé cleanimgaiomposition pbd:lam%mgvhelreadia bigach is aahlarineeneleasing
conposi tion of ﬁl %ép 26 wherein said anion is carbonate, fluoride or

met asilicate ion. 28. The cl éaning conposition of claim21l. which
further contains at |east one other anionic or nonionic surfactant. 29. The
cl eani ng com2®si t iThe cdantigéompiibitionrdf blaim @6 wierein sgidainidnds sarbonate) hidride
percent of Mch based on the wei ght of the conposition. 30. The

cl eani nd E’?ﬁ%ﬂ R of claim 25, wherein the bleach is a

chl orine-rel easing 10 ' bl each. 31. The cl eaning conposition of

clai ;1 21 whi ¢la. ThecRahingicommpositidn vEEIgifi 2 PRhich Nirther containglatidastomether based
on the wei ght of the cor‘rﬁom tion. 32. The cl eaning conposition of claim?2l1 -

whi ch further c8RicRIcHENg 'Q[]‘é'rtsé'ﬁﬁ?t?mam ne disinfectant. 15

29. The cleaning composition of claim 28 further comprising at least 0.5 weight
percent of a bleach, based on the w_eight of the composition.

; 30. The cleaning compésition of claim 25, wherein the bleach is a chlorine-releasing
10 bleach.
31. The cleaning composition of claim 21 which contains from 0-1 weight percent of
a chelatmg agent, based on the weight of the composition.
32. The cleaning composition of claim 21 which further contains a quaternary amine
- disinfectant. '
15
-/
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Fully diluted hard surface cleaners are disclosed which are particularly effective on cleaning soap scum. The cleaners contain at
least 0.45 eq/kg of a dissolved anion which reacts with calcium ion to form an insoluble salt. The cleaners also contain a particular amine
oxide, or a different surfactant in conjunction with a solvent. Preferred embodiments include a bleach which provides for a cleaner which
is effective on soap scum and mold and mildew.
?
»
4




