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PROCESS OF CLEANING A HARD SURFACE
Field of the Invention

The present invention relates io a process of cleaﬁing a hard surface with a liquid
composition. The liguid hard surface cleaning composilion used in the process
according fo the present invention was found to exhibit a grease removal
performance benefit upen contact of the liquid composition on grease, without
applying mechanical action.

Backareund of the Invention
Liguid compositions for cleaning hard surfaces are weall knawn in the art,

Liquid compositions comprising a surfactant sysiem for grease cleaning have
‘been exiensively described in the art, especially in hard surface cleaning
application. Examples of liquid compositions known in the art mclude liguid hard
surface detergent compositions comprising a sulphonated anionic surfaciani, an
amine oxide surfactant and an ethoxylated alcohol surfactant (EP-A-0 030 749),
or compositions comprising an alkyl ethoxylated ether sulfate surfactant, a
betaine surfaciant, an aming oxide surfactant and an ethoxyiated skcohol
surfactant (WO 98/50508).

However, the grease removal performance of ssid hard surface cleaning
compasitions comprising a surfactant system may sfill be further improved. In
particular, the grsase remeval performance upon contact of the liguid
composition on grease, without the need to apply mechanical action may be
impraved. More particularly, the grease removal performance upoen contact of the
liquid composition on grease, without applying mechanical actian, on inclined or

veriical surfaces may be improved.
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Thus, the objeciive of the present Invention is to provide a process of cleaning a
hard surface with a liquid composition exhibiting a grease removal performance
benefit upon contact of the hquid compasition on grease, without applying
mechanical action.

It has now been found that this objective can be met by a process of cleaning a
hard surface with a liquid composition as described hergin,

Advaniageously, the process as described herein provides a way of cleaning an
inclined ar vertical hard surface with & liguid composition exhibiting & grease
removal performance benefif upon contact of the liguid composition on greass,
without applying mechanical action.

A further advantage of the present inveption is that the process herein may be
used to clean hard surfaces made of a variety of materials like glazed and non-
glazed ceramic tiles, enamel, stainless steel, Inox®, Formica®, vinyl, no-wax
vinyl, linoteum, melamine, glass, plastics and plastified woaod.

Yet a further advantage of the present invention is that the grease remaval
performance benefit upon contact of the liquid composition on grease, withoug
applying mechanical action, is obtained on greasy stains, as well as on
particulate greasy stains and greasy soap scum.

Background art

EP-A-D 080 749 discloses liquid hard surface detergent compositions comprising
a sulphonated anionic surfactant, an amine oxide surfactant and an ethoxylated
alcohol surfactant.

JP 2004-502829 A 2004.1.29
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WO 98/50508 discloses all-purpose cleaning compositions comprising an alkyl
ethoxylated ether sulfale surfactani, a betaine surfactani, an amine oxide
surfactant and an ethoxylated alcohol surfactant,

EP-A-0 157 443 discloses detergent compositions comprising a semi-polar
nonionic detergent, an anionic surfactant and an acylamidealkylbetaine.

EP-A-0 595 580 discloses liquid hard sutface cleaning compositions comprising
an amine oxide surfactant, an alky! anionic surfactant, an akoxylated nonionic
surfactant and & hydrophobically modified polymer.

Suramary of the Invention

The present invention relates to a process of cleaning a hard surface with & liquid
neutral o alkaline composition comprising 2 surfactant system, wherein said
surfactant systern comprises a sulphated or sulphonated anionic surfactant, a

neutralising co-surfactani and an alkoxylated nonionic surfactant.

The liguid composition herein further comprises a polymer selected from the
group consisting of: a vinylpyrrolidene homopelymer {PVP); a polyethvieneglycs!
dimethylethar (DM-PEG); a vinylpyrrolidone/dialkylaminoalkyl  acrylate or
methacrylate copolymer; a polystyrenesulphonate pelymer (PS8}, a poly vinyl
pyridine-N-pdide {FVNO), a polyethylensglycol bis{2-aminopropylether) (DAP-
FEG), a polyvinylpyralidone/  vinylimidazole copolymer (PVP-VI:; a
cetylhydroxethylcellulose  (HM-HEC), a poiyvinylpyrrolidone/  polyacrylic acid
copolymer {PVIP-AA); a polyvinytpyrrolidones vinylacetate copolymer {PYP-VA); a
polyacrylic polymer or a poly acrylic-maleic co-polymer; and a poiyecrylic cr a
poly acrylic-maleic co-polymer with a2 phosphonic end group, and mixiures
theraof.

JP 2004-502829 A 2004.1.29
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In yet anaiher preferred embodiment according to the present invention said hard
surface is an inclined or vertica) surface, as for example, mirrors, glass, lavatory
pans, urinals, drains or wasie pipes.

In still another preferred embodiment accerding to the present invention said
liquid composftion is sprayed onto said hard surface,

Detailed Description of the Invention
The progess of cleaning & hard surface

The piesent invention encompasses a process of cleaning a hard surface with a
liquid composftion as described herein. In a preferred embodiment said hard

surface Is contacted with said liquid composition.

By "hard surface®, it is meant hersin any kind of surface typically found in houses
like kitchens, hathrooms, or in car inferiors or exteriors, e.g., floars, walls, ties,
windows, cuphoards, sinks, showers, shower plastified curtains, wash basins,
WCs, dishes, fixtures and fittings and the like made of different materials like
ceramic, vinyl, no-wax vinyl, linoleum, melamine, glass, Inox®, Formica®, any
plastics, plasiified wood, metal or any painted or varnished or sealed surface and
the like. Hard-surfaces afso inciude household appliances inciuding, but not
limited to refrigeraters, freezers, washing machines, automatic dryers, ovens,
micrawave ovens, dishwashers and 50 on.

In a preferrad embodiment according to the present invention, the hard surface to
be cleaned in the process herein is selected from the group consisting of
ceramic, glass, enamel, stainless steel, chromed surfaces and Formica®,
Preferably, the hard surface to be cleanad in the process herein is selected from
ihe group consisting of ceramic, glass, enamel, stainless steel and chromed
surfages.

JP 2004-502829 A 2004.1.29
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A preferred embodiment of the present invention provides that the lquid
composition s applied onto the surface 1c be reated. The composition may be in
its neat form or in its diluted form.

By "dituted formy”, it is meant herein that said liquid composition is dilited by the
user typically with water. The composition is diuted prior to use 0 a typical
difution leva! of 10 1o 400 fimes its weight of water, preferably fram 10 to 200 and
mare preferably from 18 fo 100, A usually recommendsd dilution level is a 1.5%
dilution of the compasition in water.

By "in its neat form”, it is to be understood that said liguid composition is applied
dirgctly onte the surface {0 be treated without undergaing any dilution, ie., the
liguid compasition herein is applisd onto the hard sufface as described herein.

In a preferred ambodiment of the present invention said hard surface is inclined
or vertical. Inclined or vertical hard surfaces include mirors, lavatory pans,
urinais, drains, waste pipes and the like.

In another preferred embodiment of the present invention said liquid composition
is sprayed onio said hard surface. More preferably, said Hquid compositicn is
sprayed in its neat form onie said hard surface.

In arcther preferred smbodiment of the present invention said process of
cleaning & hard surface includes the steps of applying, preferably spraying, said
jiquid compaosition onto said hard surface, leaving said fiquid compesition to act
ohto said surface for a period of time to allow said composition to act, preferably
without applying mechanical action, and optienally removing seid liguid
composition, preferably removing said liguid composiion by rinsing said hard
sufface with water and/or wiping said hard surface with an appropriate
instrument, e.g., a sponge, a paper or cloth towel and the fike,

JP 2004-502829 A 2004.1.29
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I another preferred process of cleaning a hard surface according to the presem
invention, said composition is applied onlo said surface in diluted form withoui
rinsing the hard-surface afier application in order 1o obtain good soil/stain

remaval performance.

The hard surfaces tc be freated may be soiled with a variety of soils, e.g., greasy
soils {e.g., greasy spap scum, body grease, kitchen grease or burni/sticky food
residues typically found in a kitchen and the like), particulate greasy scils or so
caiied “limescale-containing stains”. By "limescale-containing stains” it is meant
herein any pure limescale stains, &, any stains composad assentially of minaral
deposits, as well as limescale-containing stains, i.e., stains which contain st only
mineral deposits like calcium and/or magnesium ¢arbonate but also spap scum
{e.g., calcium stearate) and other grease (e.g. body grease).

Cleaning performange test method
The cleaning performance may be @valuated by the following {est methods

Qn horizomal surfaces:

Kitchen or bath tiles (ceramic, enamal or stainless steel) are prepared by
applying to them a represeniative grease- or grease/particulate-artificial soil
followed by ageing (2 hours at 130 °C) of the solled tiles. The fest composition is
evaluated by applying a smail amount of product {.4., 5 to 10 mi) directly to the
soiled tiles and lefting the test compaosition to act for some time (e.9., up to 1
minute), The test composition js afterwards removet from said tile either by
wiping the composition of or rinsing the tie. The cleaning performance is
evaluated by measuring the number of cycles nesded o get a clean surface
versus a reference. The result, i.e., the number of cycles, of the test compaosition
is compared against the resull of a reference composition, Alternaiively, the
cleaning performance may be evaluated either by visually grading the tiles or by
using a Colorimeter® Gloss meier. The visual grading may be perioimed by a
group of expert panellists using panel score units (PSL)}. To asses the cleaning

3
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performance benefits of a given composition a PSU-scale ranging from @,
meaning no noficeable difference in cleaning performance versus a reference
composifion, to 4, meaning a noticeable difference in ¢leaning performance
versus a reference composition, can bz applied.

On vertical surfacas (for spray products only) :

A fine layer (20 grams.‘i*n2) of a mixture (ratio 75/25 (w/w) grease/particulate soil)
of greass and particulate artificial soil is applied to kitchen or bath files (ceramic,
enamel, Formica® or staintess steel). A small ameunt of the cleaning compesiticn
(e.q., 7 grams) is spraysd onto the soiled vertically positionsd surfacs. Dptionally,
a rinsing step can be performed wherein the tiles are treated with water. The
cleaning performance is evaluated sither by visually grading the tiles or by using
a Colorimeter® Gloss meter. The visual grading may be performed by a group of
expert panellists wsing panel score units (PSW)). To asses the cleaning
performance benefits of & given compasiion a2 PSll-scale ranging from 2,
meaning no noticeabls difference in cleaning performance versus z referance
composifion, to 4, meaning a noticeable difference in cleaning performance
versus a reference composition, can be applied.

Liguid compaosition

The composition of the present invention is formuiated as a hquid composition.
Prefered compositions of the present invention have a viscosity of 1 cps or
greater, more preferably of from 1 to 5000 cps, and still more preferably of fram 1

to 500 ¢ps at 20°C when measured with a CSL2 100® Rheometer at 20°C with a
4 om spindla {linear increment from 10 to 100 dyns/oam® in 2 minutas).

A preferred composition herein is an agueous composition and therefore,
preferably comprises water more preferably in an amount of from 50% o 96%,
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even more preferably of from 75% to 97% and most preferably 80% fo 97% by
weight of the total composition.

The pH range s from 7 to 14, preferably from 7.1 to 14, more praferably from 7.1
to 13, even more preferably from 7.1 1o 12 and most preferably from 8.0 to 10.
Indeed, it has been surprisingly found that the greasy cleaning performance is
further improved at these preferred alkaline {o neutral pH ranges, preferably
alkafine pH ranges. Accordingly, the compositions herein may further comprise
an acld or base to adjust pH as appropriate.

A suitable acidd for use herein is an arganic andfor an inorganic acid. A preferred
organic acid for use herein has a pka of less thap 8. A suitable organic adid is
selected from the group consisting of cifric acid, lactic acid, glycolic acid, succinic
acid, glutaric acid and adipic acid and a mixture thereof. A mixture of said acids
may be commercially available from BASF under the trade name Sokalan® DCS.
A suitable inorganic acid is selected from the group consisting hydrochlovic acid,
sulphuric acid, phasphoric acid and a mixture therecf.

A typical level of such an acid, when present, is of from 0.01% to 5.0%,
praferably from 0.04% fo 3.0% and more preferably from 0.05% to 1.5 % by
weight of the total composition.

A suitable base to be used herein is an organic andior inorganic base. Suitable
bases for uss herein are the caustic alkalis, such as sodium hydroxide,
potassium hydroxide and/or lithiumy hydroxide, andfor the alkali metal oxides
such, as sodium and/or potassium oxide or mixtures thereof. A preferred base is
a caustic alkali, more preferably sodium hydroxide and/or potassium hydroxide.

Other suitable bases include ammonia, ammonium carbonate, KoCOa, NasGO3

and alkanolamines (as e.g. menoethanolamine).

JP 2004-502829 A 2004.1.29
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Typical lavels of such bases, when present, are of from 0.01% to 5.0%,
preferably from 0.05% to 3.0% and mare preferably from 0,1% to 0.6 % by weight
of the total composition,

Surfactant svstam

As outlined above, the cleaning compesifion used in a process as described
“hargin comprises a specific surfactant system as described herein, preferably
wherein said surfaclant system has a ay (interfacial tension of the surfactant
system-containing composition to the greasy soil} of less than 4 mN/m measured
at a 0.15% total surfactant concentration in deionized walter at 25° C; and a ous
(interfacial tension of the surfactant system-containing composition to the hard
surface)} that is lower than the interfacial tension of the greasy soil to be removed
to the hard surface to be cleaned {oas).

By “interfacial fension” it is meant herein, the tension measured between the two
phases of substanfially non-mixable liguid compositions or between a liquid
composition and a solid surface.

By "the interfacial tension of the suractant system-contalning composition to the
greasy soil (oL0)” it is meant herain, the interfacial tension between the surfactant
system-containing composition and the greasy sofl, measured at a 0.15% total
surfactant concentration in deionized water at 25° C. For instance, the oo ¢an
be measured using a Drop volume tensiometer, for example a Lauda TVT-1@.
This method is especially useful when measuring dynamic interfacial tensions, as
for example the interfacial tension of the surfactant system-containing
compasition to the greasy soil [ouo). To measure the interfacial tension between
the oil and a surfactant containing composition using a drop volume fensiometer,
a droplet of one of the two phases, for insiance the greasy soil phase or the
surfactant system-containing compasition phase, is formed into the second phase
of the two phases, for instance the surizctant system-containing composition
9
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herein or the greasy soil phase respeciively, at the tip of a capillary. At the
moment just before the droplet detaches from the tip, an equilibrium between the
separation force and fhe adherence force at the fip due to the interfacial tension,
is established. The Drop Volume Tensiometer measures the Volume (Vgop) of
each dropiet by adjusting the flow of the liquid through the tip (dV/dt) and
measuring the fime {surface age) from V=0 ml to the moment when said droplet
detaches from the fip (di). The [dynamic) Interfacial Tension 6o is Mnear fo the
volume of the drop formed :

o™ Vamp # (Adensity) = g/ {n = d) ;

wherein Adensity is the difference in densily of the two phases as measured with
a densitymeter, g is the gravitation constant and o is the diameter of the fip.

Preferably, said surfactant system has a ouo (interfacial tension of the surfactant
system-Gontaining composition to the greasy seil) of less than 2 mN/m, more
preferably less than 1 mN/m measured at a 0.15% total surfactant concentration
in detonized water at 25° C.

By "the interfacial tension of the surfactant system-containing composition fo the
hard surface (ous)” it is meant hersin, the interfacial tension between the
surfactant system and the hard surface to be cleaned. Preferably, the interfacial
tension of the surfactant system-containing compasition to the hard surface {(ous)
is alsc assessed at a 0.15% folal surfactant concentration in deionized water at
257 C. The ss can be calculated using results of cantact angle measurements,
for example using a Kruss DSA 10® Drop Shape Analysis System. The Drop
Shape Analysis System measures the contact angle 6 of a liquid on a surface,
wherein the higher said contact angle is, the poorer is the interaction of the liguid
with the surface, this means the worse 1s the wetiing of the liquid on the surface.

During the measurement the surface tensicn ous (interfacial tension of the tested

10
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liquid to air) has to be assessed. In turn, with the contact angle @, the o and the
interfacial tension of a given hard surface to air interfacial fension {ga), on the
given hard surface, having a measured or known surface free energy (which is
the basis for the calculation of the os, inferfacial tension), the interiacial tension
of the surfactant system-containing composition to the hard surface (oys) can be
calculated using the Young's equatfion :

OlLip % COS 8 = Ggya - Gus.

By “interfacial iension of the greasy soll to the hard surface (oos)” it 1s meant
nerein, the interfacial tension betweer the greasy soil and the hard surface fo be
cleaned. The interfacial tension of the greasy soil to the hard surface strongly
depends on the type of greasy scil ta be found an the hard surface. The ogss can
he measured with confact angle measurements, for example using a Kruss DSA
10® Drop Shape Analysis System, as described above.

The threg interfacial fensions described herein are dependent on the physical
andfor chemical properfies of the surfactant system used, the hard surface to be
cleaned and the greasy soil on said swface. However, the physical andfor
chemical properties of hard surfaces and the greasy solls depend on the type of
hard surface to be cleaned and the type of greasy soil found on said hard
surface. Therafore, it is essential for the prosent invention fo choose a suitable
surfactant system, providing the interfacial tensiens oue and sus 85 described
herein above. Indeed, to provide a cleaning composition having the specific ouo
{interfacial tensicn of the surfzctant system-containing composition fo the greasy
soil) and the ous (interfacial fension of the surfactant system-containing
composition fo the hard surface} interfacial tensions any surfactant sysiem known
to these skilied in the arl providing said specific e and aus interfacial tensions
may be used.

JP 2004-502829 A 2004.1.29
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The surfactant sysiem herein consisis of a sulphated or sulphenated anionic
surfaciant, a neutralising co-surfaclant and an alkoxylated nonionic surfaciani.

Sulphated or sulphonated anionic surfactant
The surfactant system according to the present invention comprises a sulphated
or sulphonated anionic surfactant or a mixture thereof.

Suitable sulphsied arionic surfactants for use herein are all those commonly
known by those skilled in the art, Preferably, the sulphated anionic surfaclants for
use hersin ars selected from the group consisting of - alkyl sulphates, and
alkoxylated sulphates; and mixtures therecf.

Suitable alky) sulphates for use herein include water-soluble saits or acids of the
formula ROSC3M wherein R 15 a2 Gg-Cpp linear or branched, saturated or
unsaturated alkyl group, preferably a Cg-Cqg alkyl group and more preferably a
C10-C14 alkyl group, and M is K or a cation, e.g., an alkali metal cation {e.g.,
sedium, patassium, lithium}, or ammeniurm or subsfituted ammenium (e.g.,
methyl-, dimethyl, and trimethyl ammonium cations and guaternary ammonium
cations, such as tetramethyl-ammonium and dimethyl piperdinium cations and
quaternary ammonium cations derived from alkylamines such as ethylamine,
disthylamine, tristhylamine, and mixtures thereof, and the like).

Parficularly suitable linear alkyl sulphates include C12,14 Alkyl Sulphate like
EMPICOLE 0298/, EMPICOL® 0298/F or EMPICOL® XLB commercialy
available from ALBRIGHT & WILSON,

By “linear alkyl sulphate” it is meant herein a non-substituted alkyi sulphate
wherein the alkyl chain comprises from 6 to 20 carbon atoms, preferably from 8
to 18 carbon atoms, and more preferably from 10 to 14 carbon atoms, and
wherein this alkyl chain is sulphated at ene terminus.

12
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Suitable alkoxylated sulphate surfactants for use herein are accerding to the
formula, ROIANRS03M wherein R is an unsubstituled Cg-Cag alkyl, hydroxyalky!
or alkyi aryl group, having a linear or branched Cg-Cgp alkyl component,
preferably a Cq2-Czp alkyl or hydroxyalkyl, more preferably Cq2-Cqg alkyl or
hydroxyalkyl, A is an ethoxy or propoxy or butoxy unit or & mixture thersof, m is
greater than zero, typically between 0.5 and B, more preferably betwaen 0.5 and
3. and M is H or a cation which can be, for example, a metal cation (e.g., sodium,
potassium, lithium, calcium, magnesium, eic.}, ammonium or subsiituted-
ammonium cation. Alkyl ethoxylated sulphates, alkyl buioxylated sulphates as
well as alkyl propoxylated sulphates are contemplated herein. Specific examples
of substituted ammonium cations include methyl-, dimsthyl-, trimethyl-ammenium
and guaternary ammanium cations, such as teiramethyl-ammonium, dimethy]
piperdinium and cations derived from alkanolamines such as ethylamine,
diethyiamine, triethylamine, mixtures thereof, and the like. Exemplary surfactants
are G4p-Cqg alkyl polyethoxylate (1.0) sulphate {Cq2-C1gE[1.0)SM), C12-Cqa
alkyl polyethoxylate (2.25) sulphate (Cq2-CqaE{225)8M), Ci2-C4ig alkyl
polyethoxylate  (3.0)  sulphate  {Cq-CqgE(3.0)5M),  and  Cqp-Gqg  alkyd
pelyethoxylate (4.0) sulphats {Cq2-GgE(4.0)3M), whersin M is convenignily
selected from sodium and potassium. Particularly suitable alkeoxylated sulphates
include ELFAN® NS 2435 commercially available from AKZO, EMPICOL® ESC
3 from Albrighi&Wilson, Serdet® DNK30 (3EC) commercially available from
SERVC or Rewopol® NCGS 5 cammercially available from Rewa.

Suitable sulphonaied anionic surfagtants for use herein are all those commoniy
known by those skilled in the art. Preferably, the sulpnonated anionic surfactants
for use herein are selected from the group consisting of : alkyl sulphonates; alkyl
aryl sulphonates; naphthzlene sulphonates; alkyl alkaxylated sulphenates; and
Gg-Cop alky) alkoxylated linear or branched diphenyl oxide disulphonates; and

mixtures thereof.
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Suitable alkyl sulphonates for use herein include water-scluble salis or acids of
the formula RS03M wherein R is s Cg-Cpq linear or branched, saturated or
unsaturated alkyi group, preferably a Cg-Cqg alkyl group and more preferably a
Cq4-Cq7 alkyl group, and M is H or a cafion, €.g., an alkali metal cation (e.g.,
sodium, potassium, lithium), or ammonium or substituted ammonium {e.q.,
methyi-, dimethyl-, and timethyl ammenium cations and guaternary ammonium
cations, such as tetramethyl-ammonium and dimethy! piperdinium cations and
quaternary ammonium cations derived from alkylamines such as ethylamine,
diethylamine, triethylamine, and mixtures thereof, and the like).

Suijtable alyl aryl sulphonates for use herein include water-soluble salts or acids
of the formula RSO3M wherein R is an aryl, preferably a benzyl, substituted by a
Cg~Caq linear or branched saturated or unsaturated alkyl group, preferably a Cg-
C1g alkyl group and more preferably a Cg-C4a alkyl group, and M is H or a
cation, e.g., an alkali metal cation (e.g., sodium, potassium, lithium, calcium,
magnesium and the like) or ammonium or substituted ammonium (e.g., methyl-,
dimsthyl-, and trimethyl amroniurn cations and guatermnary ammoniurm cations,
such as tetramethyl-ammonium and dimethyl piperdinium cations and guaternary
ammanium cations detived from alkylamines such as etiylamine, diethylamine,
triethylaming, and mixtures thereof, and the like}.

Particularly suitable [near alkyl suiphonates include Cq4-G 47 paraffin sulphonate
like Hostapur ® SAS commercially availsble from Hoechst. An example of
commercially available alkyl aryl sulphonate is Lauryl aryl sulphenate from
Su.Ma.. Particularly preferred alkyl aryl sulphonates sre alkyl benzene
sulphonates commercially available under trade name Nansa® available from
Albright&wilsan.

By ‘linear alkyl sulphonate” it is meant herein a non-substituted alkyl sulpheonate
whersin the alkyl chain comprises from 6 fo 20 carbon atoms, preferatly from 8

14
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to 18 carbon aioms, and more preferably from 14 to 17 carbon afoms, and

wherein this alkyl chain is sulphonated at one terminus.

Suliable alkoxylated sulphonafe surfactants for use herein are according o the
formula R{A)SO0zM wherein R is an unsubstituted Cg-Cpp alkyl, hydroxyalkyl or
alkyl aryl group, having a linear or branched Cp-Caq alkyl component, preferably
a Cqa-Cop alkyl or hydroxyalkyl, more preferably Cq2-Cqg alkyl or hydroxyalkyl,
A is an ethoxy or propoxy or butexy unit, m is greater than zera, typically between
0.5 and 8, more preferably hetween 0.5 and 3, and M is H or & cafion which can
be, for example, a metal cation (e.g., sodium, polassium, lithium, calcium,
magnesium, efc.), ammonium or substituted-ammonium cation. Alkyl ethoxylated
sulphonates, alkyl butoxylated sulphonates as well as alkyl propoxylated
sulphonates are coniempiated herein. Specific examples of substituted
ammonium  ¢ations  include methyl-, dimsthyl-, trimethyl-ammonium  and
gqualermnary ammonium  cations, such as  letramsthyl-ammonium, dimethy)
piperdinium and cations derived from alkanolamines such as ethylamine,
diethylamine, tristhylamine, mixiures thereof, and the like. Exemplary surfactanis
are Cy2-Cqg alkyl polyethoxylate (1.0) sulphonate (C42-C1gE{1.0)SM), C12-Cqg
alkyl polysthoxylate (2.25) suiphonate (Cq2-C{gE{2.25)SM), Cq12-C1a alky)
polyethoxylate {3.0) sulphopate (Cq12-CqgE(3.0)SM}, and Cq2-Cig alky
polyethoxylate {4.0) sulphonate (Gq2-C1gE(4.0)8M). wherein M is conveniently
salected from sodium and potassium.  Particularly  suilable  atkoxylated
sulphonates  include  alkyl aryl polyether sulphonates like Trikon X-2006
commercially avallable frap Union Carbide.

Suitable Cg-C20 alky! alkoxylated linear or branched diphenyl oxide disulphonate

surfactants for use hersin are according to the following formula:

15
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803-XF SO3-E+

wherein R is a Cg-Cog linear or branched, saturated or unsaturated alkyi group,
preferably a Cg-Cqg alkyl group and more preferably a Cg-Cq4 alkyl group, and
X+ is H or a cation, e.g., an akali metfal calion {e.g., sodium, potassium, lithium,
calcium, magnesium and the like). Particularly suitable Cg-Cop alkyl alkoxylated
lincar or branchad diphenyl oxide disulphanate surfactants fo be used herein are
the 42 branched di phanyl oxide disulphanic acid and C4g linear di phenyl oxide
disulphonate sodium sali respectively commetcially available by DOW under the
rade name Dowfax 2A1® and Dowfax 83500,

Preferably said sulphated or sulphonated anionic sufactant for use herein is
selecied from the group consisting of : alkyl sulphates;, akyl alkoxylated
sulphates; alkyl sulphonates; alkyl aryl sulphonates; alkyl alkoxylaied
sulphonates; Cg-Cpg alkyl alkoxylated linear or branched diphenyl oxide
disulphonates; naphthalene sulphonates; and mixtures thereof, More preferably
said sulphated or sulphonated anionic surfactant for use herein is selected from
the group consisting of : alkyl sulphonates; alkyl sulphates; alky! alkoxylated
sulphates; alkyl aryl sulphonates; and mixtures thereof. Even more preferably
said sulphated or sulphonated anionic eurfactant for use herein is paraffin
sulphonate. Most preferably sgid sulphonated anionic surfaciant for use herein is
a G4-Cq7 paraffin sulphonate.

Typically, the liquid compesition herein may comprise from 0.005% to 20%,
preferably from 0.1% to 10%, more preferably from 0.1% 1o 5.0% and most
preferably frem 0.2% 1o 3.0% by weight of the total composition of said sulphated
or sulphonated anionic surfactant.
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Neutralising_co-surfactant

The surfactant system according {o the present invention preferably comprises a
neutralising co-surfactant. Preferably, said neufralising co-surfactant at least
partiglly neutralises the negative charges of said suiphated or suiphonated
anionic surfactant.

Preferably, said neutralising co-surfactant is uncharged or cormprises positive and
negative charges within the same molecule. More preferably, said neutralising
ce-surfactant is an {overall) uncharged palar surfactant {wilh 2 sirong dipole
moment) or comprises positive and negative charges within the same molecule.
Even more preferably, said neutralising co-surfactant is an uncharged polar
surfactant or comprises the same amount of positive and negative charges within
the same molecula. Most preferably, said neufralising co-surfactant is not a
cationic surfactant.

Any neutralising co-surfaciant having the desired property of at least partially
neutralising the negafive charges of said suiphated or sulphonated anionic
surfactant may be used.

Preferred neutralising co-surfaciants are selected from the group consisting of :
amine oxide surfactants; betaine surfactants; and sulfobetaine sufactents; and

mixtures thereof.

Suitable betaine or sulfobetaine surfactants are according 1o the formulae :

Ry Ry
&FT*—tcHglnfcoom o Ra—nlri(mg)n—osoam
Rz Ra
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wherein : Rq and Ry are each independently linear or branched, saturated or
unsalurated hydrocarbon chains of from 1 {o 30, preferably 1 to 20, more
preferably 1 to 7, carbon atems; Rz is a linear or branched hydrocarbon chain of
from 8 to 30, preferably of from 10 to 20, more prefarably 12 to 18 carbon afoms;
nis an integer of from 1 to 20, preferably 1 io 10, more prefersbly 110 5; and M (s

H or an alkall metal, or mixtures thereof.

Examples of suitable betaine ar sulfobetaine surfactants include coconut-dimethyl
betaine commercially available from Albright & Wilson. A sufiable sulfobetaine is
commercially available from WITCO (Rewoteric AM-CASE).

Suitable amine oxide surfactants are according to the formuia : RyRpRzNO
wherein each of Ry, Rp ami Rz Is independently a saturated or unsaturated,
substituted or unsubstituted, linear or branched hydrocarbon chains of from 1 to
30 carbon atoms, Preferred amine oxide surfactants to be used according to the
present invention are amine oxides having the following formula : RqRoRaND
wherein R{ is an hydrocarbon chain comprising from 1 to 30 carbon atems,

preferably from 6 to 20, more preferably from 8 to 16, most preferably from 8 fo
12; and wherein Rp and Rg are independently saturated or unsafurated,

substituted or unsubstituted, linear ar branched hydracarbon chains comprising
from 1 to 4 carbon atoms, preferably from 1 to 3 carbon atoms, and more
preferably are methy! groups. Rq may be a saturated or unsaturated, subsiituted

of unsubstituted lingar or branched hydrocarhon chain. Suitable amine oxides for
use herein are for instance natural blend Gg-Cqg aming oxides as well a5 Gqp-

{15 amine oxides commercizlly aveilabla from Hngchst, preferred aming axide is
C43-Cqq dimethyl amine axide commercially available from Albright & Wilson,
Cq5-C14 amine oxides commercially avallable under the fade name

Genaminox® LA from Hoechst or AROMOX® DMMCD-W from AKZO or 14
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amine oxides commercially available under the trade nama AROMOXE DM14D-
WOT0 (-AD) from AKZO.

Preferably, said neutralising co-surfactani is selected from the group censisting
of ; amine oxide surfactants; betaine surfactants; and sulfobetaine surfactants;
and mixtures thereof. More preferably, said neutralising co-surfactant is selected
fram the group consisting of: amine oxide surfactants; and betaine surfactants;
and mixtures thereof. Even more prefersbly, said neutralising co-surfactant is an

amine oxide surfactant.

Typically, the liquid composition herein may comprise from 0.005% to 30%,
preferably from 0.1% to 15.0%, more preferably from 0.1% to 10% and most
preferably from 0.20% to 5.0% by weight of the tofal compesition of said
neutralising co-surfactant.

Alicoxvlaied nonionic surfactant

The surfaciant system according to the present invention further comprises an
alkoxylated nonionic surfactant. Suitable alkoxylated nonionic surfactants herein
inglude non-capped or capped alkoxylated nonignic surfactants and mixtures

thereol.

Suitable non-capped alkoxylated nenionic surfactants are according to the
formula RO-(A)jH, wherein @ R is a Cg to Cp9, preferably a Cg in Cpz, more

preferably a Cg to Gqg akyl chain, or a Cg lo Cog alleyl benzene chaln; Ais an

ethoxy or propoxy or bufoxy unit or a mixure thereof, and wherein n is from 0 to
20, preferably from 1 to 15 and, more preferably from 2 to 15 even more
preferably from 2 to 12 and most preferably from 4 to 16. Preferred R chains for
use herein are the Cg to Cz2 alkyl chains. Even more preferred R chains for use

herein are the Cg to Cqp alkyl chains. Nen-capped ethoxylbutoxylated,
ethoxy/propoxylated,  butoxy/propoxylated  and  ethaxy/butoxy/propoxylated

1%
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nonionie surfactants may alse be used herein. Preferred non-capped alkoxylated

nanionic surfactanis are non-capped ethoxylated nenionic surfactants.

Suitable non-capped ethoxylated nonlonic swrfactants for use herein are
Dobanol@ 91-2.5 (HLB = 8.1; R is a mixture of Cg and G144 alkyl chains, nis 2.5),
or Lutensol® TO3 (HLB =8, R is a Cq3 alkyl chains, n ig 3), or Lutensck® A3
(HLB =8; R is a mixture of C4g and Cq5 alkyl chains, n is 3}, or Tergitol@ 2503
(HLB = 7.7; R is in the range of Cqo ia Cq5 alkyl chain length, n is 3), or
Dobanol® 23-3 (HLE =8.1; R is a mixture of Cy2 and Cq3 alkyt ¢hains, nis 3}, or
Dobanol® 23-2 (HLB =6.2; R is a mixture of G4z and Cq3 alkyl chains, n is 2}, or
Cobanol® 45-7 (HLB =11.6; R is 8 mixture of Gq4 and G445 alkyl chains, n is 7}
Dobanol® £3-6.5 (HLB =11.9; R is a mixture of Cq2 and C43 alkyl chains, n is
6.5), or Dobanck® 25-7 [HLB =12; R is a mixture of Cp and G5 alkyl chains, n
is 7), or Dobanol® 91-5 (HLB =11.6; R is a mixture of Cg and C11 alkyl chains, n
is 5), or Dobanol® $1-6 (HLB =12.5 ; R is a mixture of Cg and C44 alkyl chains, n
i 8), or Dobanol® 91-8 (HLD =13.7 ; R is a mixture of Cg and G4 alkyl chains, n
is 8), Dobanal® 91-10 (HLB =14.2 ; R is a mixiure of Cg iv C44 alkyl chains, n is
10), Dobanol® 81-12 (HLB =14.5 ; R is a mixture of Cg to C44 alkyl chains, n is
12), Lialethl® 11-5 (R is a G4 alkyl ehain, n is £), Isalchem® 11-5 (R is a mixture
of linear and branched C11 alkyl chain, n is 5), Lialethl® 11-21 {R is a mixture of
linear and branched €11 alkyl chain, n is 21), Isalchem® 11-21 (R is a Cq4q
branched alkyl chain, n is 21}, Empilan® KBE21 (R is a mixture of C12 and C14
alkyl chains, nis 21) or mixfures thereof. Preferred herein are Lutensol® TO3, or
Lutensel® AQ3, or Tergitol® 25L3, or Dobanol® 23-3, or Dobanck® 23-6.5, or
Dobanol® 45-7, Dobanal® 91-5 , Neodel®& 11-5, Lialethl& 11-21 Lialethi® 11-5
Isalchem® 11-5 Isalchem® 11-21 Dobanol® 81-8, or Docbanol®@ $1-10, or
Dobanol® 91-12, or mixtures therecf. These Dobancl@/Neodol® surfactants are
commercially available from SHELL. These Lutensol® surfactants are

20
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commercially available from BASF and these Tergiicl® surfactanis are
commercially available from UNION CARBIDE.

Suitable capped alkoxylatzd non-ionic surfactants, having the terminal hydroxy!
group capped, are accerding to the formuia : R{AIN-0O-R1 where R and R1 are
independently a Cq to Czp. preferably 2 Cq ta Cpg alkyl chain, or a Cq to Cqg
alkyl benzene chain; A is an ethoxy or propoxy or butoxy onit or & mixiure
therecf; n is from O to 20, preferably from 1 to 15 and, more preferably from 2 to
15 and most preferably from 2 to 12 Capped sathoxy/buioxylated,
ethoxy/propoxylated,  buioxy/propoxylated and  ethoxy/butoxyipropoxylated
nonionic surfactants may also be used herein. A suitable capped alkexylated non-
ionic surfactants for use hersin is for instance Plurafac® LF231 commercially
available from BASF,

Suitable chemtecal processes for preparing the alkoxylated nontonic surfactants
for use herein include condensation of corresponding alcohols with alkylene
oxide, in the desired proportions. Such processes are well known to ths person
skilled in the art and have been extensively described in the art.

Preferably, said alkoxylzted nonionic surfactant is selectad from the group
consisting of ; non-capped alkoxylated nonionic surfactanis; and capped
alkoxylated nonionic surfactants, and mixtures thereof. More preferably, said
alkoxylated nonianic surfactant is a C9-12 EC 4-10 alkylethoxylate, a C9-12 EQ
A4-T alkyleihoxylate or a C8-14 EQ 12-30 alkylethoxylate or a mixture thereof,
Most preferably, said alkoxvlaled nonionic surfactant is a €11 EOS
alkylethoxylate ara G11 ECQ 21 alkylethoxylate or a mixture thereof,

Typically, the liquid composition hersin may comprise from 0.005% to 30%,
preferably frem 0.1% to 20%, more preferably from D.1% to 15% and most
preferably from 0.3% to 8% by weight of the total composition of said alkoxylated
nonionic surfactant.

21
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The present invention is basad on the finding that the process of treating a hard
surface with a liquid composition comprising a surfactant system as described
herein exhibits excellent grease removal. Indeed, the Applicant has found that the
combingtion in a liquid composition of a surfactant system wherein said
surfactant system at a 0.15% total surfactant concentration in deionized water at
25° C has preferably a oue (interfacial tension of the surfaciant system-containing
composition to the greasy soil) of less than 4 mN/m and & awsg (interfacial tension
of the surfactant system-coniaining composition to the hard surface) that is iower
than the interfacial tension of the greasy soil to be removed fo the hard surface to
be cleaned (o) and consists of a suiphated or sulphanated anicnic suractant, 2
neutralising ce-surfactant ang an alkexylated nonionic surfactant, provides a
grease removal performance benefit upon contact of said liquid composition on
grease, without applying mechanical action.

Althcugh not wishing fo be bound by theory, the Applicant has surprisingly found
ihat not only the interfacial tension between the cleaning cemposition and the
greasy soll {represented herein by the syo-interfacial tension of the surfactant
systerm-confaining compostion o the greasy seil) is of high relevance for the
greasy soil removal performance of a hard surface cleaning compasition but also
the Interfacial tension between the cleaning composition and the hard surface to
be cleaned (represented herein by the ous-interfacial tension of the surfactant
system-containing composition to the hard swface). Preferably, both the aue-
interfacial fension of the surfactant system-containing compesition to the greasy
s0il and the ous-interfacial tension of the surfactant system-confaining
compasition to the hard surface have to be low and in addition the oys-interfacial
tension of the surfactant system-containing camposition 1o the hard surface has
o be ibwer than the interfacial tension of the greasy soil o be removed to the
hard surface to be cleaned {aqm). Indeed, it has been found that a surfactani
system providing the interfacial tensions required hersin when used in a hard

surface cleaning composition fo clean a hard surface soiled by greasy soil, will
22
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detach the greasy soil from the hard surface, fragment the greasy soil into smail
oil droplets and keep those draplets in suspension {redeposition prevention). The
low s of the cleaning compasition, which is lower ihan the oo, is believed to
he responsible for the good deiachment of the greasy soil from the hard surface
and the fragmentation of the greasy soil info srmall oil droplets (“grease removal
performance henefit’). The low oug of the cleaning composition, this means 2
ayp of lass than 2 mN/m, preferably less than 2 mM/m, more preferably less than
1 mN/m, is believed to be responsible for keeping the oily droplets in suspension
and therefore preventing the redeposition of these draplets onto the surface
("grease redeposition prevention benefit”). This grease removal performance
henefit and grease redepesition prevention fenefit allows to formulate liquid hard
surface cleaning compositions that do not require the application of mechanical
cleaning-action to remove grease from a surface afier said liquid composition is
applied onto said surface {"grease removal performance benefit upon coniact of

s3id liquid compasition on grease, without applying mechanical action™).

It is speculated that in the highly preferred embodimenis herein where the
surfactant system consists of a combination of a sulphated of sulphonated
anlonic susfactant with a neutralising co-surfaciant as described above, the low
sus @nd low oy of the cleaning composition are achieved by the neutralising co-
surfactant that nautralises the negative charges of the anionic surfactant and thus
lowers the electrostatic and steric repulsive forces between the anionic surfactant
malecules. Thus, the local surfactant concentration of the anionic surfactant at
the cleaning composition / greasy soll interface or the cleaning compaosition / hard
surfacs interface is increased as the surfactant molecules are grouped closer
tagether. By increasing said local surfactant concentration at the two inferiaces,
said anionic surfactant can act befter on the grease and thus provides an
improved grease removal and redepesition prevention performance.

Furthermore, the relatively expensive neutralising co-surfactant may be partially
replaced with a cheaper akoxylated nonionic surfactant without negatively
23
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influencing the grease removal performance benefit. Thereby, the production
costs of the liquid hard surface cleaning compesition used in the process
according to the present invention are lowered. In addition, alkoxylated nenicnic
surfastants at the right HLE (hydrophiliclipophific balance} may further lower the
steric repulsion of the anicnic-neutralising co-surfactant system.

Polymer

The compositions used in the process according to the present invention
comprise a polymer selected from the group consisting of a vinylpyrrolidone
homopolymer  (PVPY  a polyethyleneglycal  dimethylether  (DM-PEG); =
vinylpyrralidone/dialkylaminoaliyl  acrylate or methacrylate copolymers; a
polystyrenesulphonate polymer (PSS); a poly vinyl pyridine-N-cxide (PVYNC); a
polysthyleneglycol bis(2-aminopropylether) (DAP-PEG); a polyvinylpyrrolidone/
vinylimidazole copolymer (FVP-VI), a celylhydroxethyicellulose (HM-HEC), a
pelyvinylpyrrolidone! polyacrylic acid copolymer {PVYP-AAY; a polyvinylpyrralidone/
vinylacetate copolymer (PYP-VA);, a polyacrylic polymer or polyacrylic-maleic
copolymer; and a polyacrylic or poiyacrylic-maleic phosphono end group
copolyrer; and mixtures thereof.

Suitable vinylpynrolidone homopolymers {(PVP) for use herein are hamopolymers
of N-vinylpyrrolidone having the following repeating monomer;

i
SI_CHz

M
tag” -0

EC CHa

24
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wherein n {degree of polymerisation) is an integer of from 10 to 1,000,000,
preferably from 20 to 100,000, and more preferably from 20 to 10,000

Suitable, vinylpyrrolidone homopolymers ("PVP") far use herein have an average
motecular weight of from 1,000 to 100,000,000, preferably from 2,000 fo
10,000,000, more preferably from 5,000 to 1,000,000, and most preferably from
50,000 to 500,000.

Suitahle vinylpyrrolidons homopolymers are commercially avalable from ISP
Corporation, New York, NY and Monireal, Canacda under the product names PVP
K-16@ (viscosity molacular weight of 10,000), PVP K-30® (average maolecular
weight of 40,000), PVP K60® (average molecular weighi of 160,000), and PVP
K-90® (average molecular welght of 360,000). Other suilable vinylpyrrofidone
homopelymers which are commercially available from BASF Ce-operation inciude
Sokalan HP 165®, Sokalan HP 12®, Luviskal K30®, Luviskol KBO®, Luviskol
KB0®, Luviskol K8G® and ofier vinylpyrrolidone homopolymers known lo
persons skilled in the detergent field (see for example EP-A-262,867 and EP-A-
256,696).

Sultable polyethyleneglycol dimethylethers (DM-PEG) for use herein are
according to the formula :

Me/O \E/\O)/n\/o\Me

wherein n is an integsr greater than C.

Preferably n is an integer greater than 1, more preferably from 5 to 1000, even
mora preferably frem 10 to 100, vet even more preferably from 20 fo 80 and most
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preferably from 30 to 50. A preferred polyethyleneglycol dimethylether herein is
dimethyl pelyethylene glycol having & molecular weight of 2000.

Suitahle polyathylenaglycol dimethylethers (DM-PEG) are commercially avsilable
5§  irom Hoechst as the polyglycol series, e.g., PEG-DME-2000@.

Suitable vinylpyrrolidone/dialkylaminoalkyl acrylats or methacrylate copolymers
{guaterised or unguaterniged) suitable for use in the compositions of the present
invention are according to the following formula:

10

{C=0
O—Ry=i¥ RahRe X

in which n is between 20 and 92 and preferably batween 40 and 80 mal% and m

is between 1 and 80 and preferably between 5 and 40 mel%; Rq represents H ar

18 ©CHa:y denotes 0 or 1; Rg is -CH-CHOH-CH2- or CyHay, in which x=2 {0 18; Ry

represents a lower alkyl group of from 1 to 4 carbon atoms, preferably methyi or

athyl, or

CHz

20
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R4 denotes a lower alkyl grotp of from 1 to 4 carbon atoms, preferably methyl or

athyl; X- is chosen from the group consisting of CI, Br, I, ¥ S0y, H304 and
CH3803. The polymers can be prepared by the process described in French Pat.
Mos. 2,077,143 and 2,393,573.

The preferred quaternized or unquaternized vinylpyrrolidone/diatkylaminoalkyl
acrylate or methacrylate copolymers for use herein have a molecular weight of
hetween 1,000 and 1,000,000, praferably betwean 10,000 and 500,600 and more
preferably between 10,000 and 100,000,

Such vinylpyrrolidone/dialkylaminoalky! acrylate or methacrylate copolymers are
commercially available under the name copolymer 845®, Gafquat 734®, or
Gafquat 755® from ISP Corporation, New York, NY and Monérsal, Canada or

fram BASF under the tradename Luviqust®.

Preferred vinylpyrrolidonefdialkylaminoalkyl acrylate or methacrylate copolymers
are palyvinylpyrrolidone/dimethylaminoethylmethacrylate copolymer
(PVYP/DMAEM) commercially available from ISP under the product names
Gafquat 755/NE.

Suitable polystyrenesulphonate pelymers (PSS) for use herein for use herein are
according to the formula

>

50aNa
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wherein n is an integer selected to give a molecular weight of the polymer of
between 5000 and 10,000,000, and preferably of between 50,000 and 1,000,000.

Suitable polystyrenesulphénate polymers (PSS) for use herein are commercially
5  available from Naticnal Starch (IC)) under the product names Aguatreat® ARS45,

Agquatreat® ARS46, Alcosperse® AS240 and Versafiex 7000&:.

Suitable  getyihydroxethylcglluleses  (HM-HEC) are  hydrexyethylcelluloses

hydrophobically modified with 16 (eelyl) (Hexadecyl2-bydroxyethylcellulose)

10 according to the fotlowing formula :

CHOCHCHORHKSCH  OH

04_0—);

OH CHOCHCHOCHHSCH

O o

wherein n is greater than 1.

15
Suitable cetylhydrexethyloolluloses [HM-HEC) are commercially available from
Agualon/Hercules under the product name Polyswf 768.

Suitable polyettiyleneglycel bis(2-aminopropylsthers) (DAP-PEG) are accaording
20 tothe formula :

NHz

e T

NHz
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wherein n is an integer greater than 0.

Preferably n is an integer greater than 1, more preferably from 5 to 1000, even
more preferably from 10 to 100, yet even more preferably from 20 to 60 and maost
preferably from 30 to 80.

A preferred palyethylenaglycol bis{2-aminoprepylether) (DAP-PESG) is ©,0-bis(2-
aminopropyl) polyethyiene glycol having a molecular weight of 2000. Suitable
polyethyleneglycol  bis(2-amincpropylsthers) {DAP-PEG} for use herein are
commercially available from Hunitsman under the product name Jeffamines®

series,

Suilable polyvinylpysrolidone vinylimidazole copolymers (PYP-V1) far use herein
are according to the following formula

H H
—-—CHZ—CI. *CHzftli*— —_

O O

in which n is between 20 and 88, preferably between 58 and 90 mcl% and more

preferably between 60 and 90 mol%; and m is between 1 and 80, preferably
between 10 and 45 mol%, and more preferably between 10 and 40 mol%.

The preferred polyvinyipyrrolidone vinyimidazoks copolymers for use herein have
& molecular weight of befween 1,000 and 5,000,000, preferably between 5,000
and 2,800,900, more preferably between 5,000 and 500,050, and most preferably
between 5,000 and 15,000
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Suitable palyvinylpyrrolidone vinylimidazole copolymers (PVP-V1) for use herein
are commercially available from BASF under the tradename Luvitec® VPI 55
K18P and Luvitec® VPI 55 K72V series.

Suitable polyvinyipyrrolidone acrylic acid copolymers (PVP-AA) for use herein are
according to the formuls .

i,
HO SO CTO

wherein n and m are integers selected to give a meiecular weight of the polymer
of between 1,000 and 1,000,000, preferably of between 10,000 and 500,000 and
mare preferably between 10,000 and 200,000,

Suitable polyvinylpyrrolidons acrylic acid copalymers (PVP-AA)} for use herein are
commercially available from BASF.

Suitable poly vinyl pyridine-N-oxide(PVND) for use herein are according to the
formula :

(-CH-CHy )y

30
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wherein n is an integer selected to give @ malecular weight of the polymer of
betwsen 1,000 and 2,800,000, preferably of between 5,000 and 500,000, and
more preferably between 15,000 and 50,000.

Suitable poly vinyl pyridine-M-ocxide (PYINO) for use hereln are available form
Reitly industries and from ClariantHoechst {tradename HOE® S 4268).

Suitable polyacrylic polymers or acrylic-maleic copolymers for use herein are
according to the general formula

-(CHz-CHCOOR)-(CHCOOH-CHC OO -

wherein n is an integer greater than O, m is an integer of O {for polyacrylic
nolymers) or greater (for acrylicmalelc copolymersy and n and m are
Independenily integers selected to give a molecular weight of the polymer of
betwaen 1,000 and 200,000, preferably of between 2,008 and 200,000, and more
preferably between 3,000 and 100,000,

Suitable polyacrylic polymers or acrylic-maleic copolymers for use herein are
available form BASF under the tradenames Sokalan® CPS5 or CPY or CP9.

Suitable polyacnylic phosphono end group pelymers or acrylic-maleic phosphono
end group copolymers for use hersin are according to the general formula

HaP Oa-{CHz-CHEOOH )y { GHOOOH-CHCOOH )

wherein n is an integer greater than 0, m is an integer of O (for polyacrylic
polymers) or greater {for acrylic-mateic copolymers) and n and m are iniegers
independenily selacted to give a molecular weight of the polymer of between 500
and 200,000, preferably of between 500 and 100,000, and more preferably
between 1,000 and 50,000. Far palyacrylates, m is zero,
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Suitable polyacrylic phesphonoe end group polymers or acrylic-maleic phosphong
end group copolymers for use herein are gvailable form Rohm &Haas under the
tradenames Acusol® 420 or 470 or 425.

Preferably, said polymer as described herein s selected from the group
consisting of : a vinylpyrrolidone homopolymer {PVP); a polyethyleneglycol
dimethvlether {DM-PEG), a vinylpyrrolidone/dialkylaminoalkyl acrylate or
methacrylate  copolymers; a  polystyrenesulphonate  polymer (PSS} a
polyviny pyrrolidone/ polyacrylic acid copolyrmer {PVP-AA), and a poly acrylic-
maleic co-polymer with a phosphonic end group; and mixtures thereof.

Typically, the iiquid compesition herein may comprise from 0.005% to 20%,
preferably from 0.10% te £,0%, more preferably from 0.1% fo 3.0% and most
preferably from 0.20% o 1.0% by weight of the total composition of gaid polymer.

It has been found that the presence of a specific polymer as described herein,
when present, allows o further improve the grease removal performance of the
liguid composilion due to the specific sudsingfoaming characteristics they
provide to said compasition. Indeed, the inclusion of said polymers in a liquid
composition provides a composition that forms a foam when said composition is
applied, preferably sprayed, onto a surface. Said foam adheres to said surface
and thereby improves the grease removal performance benefit of said liguid

cleaning composition.

tn addition, a grease removal performance benefit upon contact of the liguid
composition on grease, without applying mechanical action, on inclined or vertical
surfaces is provided by the process according to the present invention. Indeed,
the adhesion as described above of the foam to surface aflows said liquid
composition to act on indlined or vertical surfaces withoul or ai least reduced
dripping or running off. Thus, a grease removal performance benefit upon contact
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of the liquid composition on grease, without appiying machanical action when
said liquid composition is appliad onto inclined or vertical surfaces is provided.

Furthermars, the sudsingffoaming properties of the liquid composition used in the
process of cleaning a hard sutface as described herein zllows fo formuiate a
sprayable liguld hard surface claaning composition.

Opiional ingrediants
Fatty acid

The liguid compositicns of the present inventicn may comprise fafty acid, or

mixtures thereof as a highly preferred optional ingredient.

Suitable fatty acids for use herein are the alkali salts of a Cg-Co4 faity acid. Such
alkali salts include the metal fully safurated salts like sodium, potassium and/or
fithium salts as well as the ammonium and/for alkylammenium salts of fatly acids,
preferably the sodium salt. Preferred fatty acids for use herein contain from 8 to
22, preferably from & to 20 and more preferably from 8 to 18 carbon atoms.

Suitable fatty acids may be selected from caprylic acid, capric acid, lauric acid,
myristic acid, palmitic acid, siearic acid, oleic acid, and mixtures of fafty acids
suitably hardened, derived from natural scurces such as plant or animal esters
(e.g., palm oll, olive pil, coconut oif, soybean oll, casior oil, tallow, ground oil,
whale and fish oils and/or babassu oil.

For example Coccnut Fatty Acid is commercially available from UNICHEMA
under the name PRIFAC S000&.

Fatty acids are desired herein as they reduce’ the sudsing of the liguid
composition used in the protess accarding to the present invention when the
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composition is rinsed of the suerface to which it has been applied before.
Preferably, said fatty acids do not interlere with the sudsing/foaming properties
provided to the liguid composition by the polymers as described herein,

Typically, the liquld composition herein may comprise up to 6%, preferably from
0.1% to 2.0%, more preferably from 0.1% 1o 1.0% and most preferably from 0.2%
ta 0.8% by weight of the total composifion of said fatty acid.

Branched fatty aleohol

The liguid compasitiens of the present invention may comprise a branched faity
alcahol, or mixtures thereof as a highly sreferred optional Ingredient.

Suitable branched fatty alcohols to he used in the present inveniion are the 2-
alkyl alkanals having an akyl chain comprising from § fo 16, preferably from 7 to
13, more preferably from 8 te 12, mast preferably from 8 to 10 carben atoms and
a terminal hydroxy group, said alkyl chain being substituted in the « position {i.e.,
position numbar 2) by an alkyl chain comprising from 1 10 10, preferably from 2
to & and mere preferably 4 to 6 carbon atoms.

Such suitable compounds are commercially available, for instance, as the Isofol
@ series such as Isofol® 12 (2-bufyl octancl) or Isofolk® 16 (2-hexyl decanal)
commercially avaiable from Cendea.

Preferably said branched fatty alcohol is selected from the group consisting of 2-
buiyl octanol, 2-hexyl decanol, and a mixture thereof. More preferably said 2-
alkyl zlkanol is 2-bulyl octanal.

Typically, the liguid composition herein may comprise up to 2%, preferably from
0.10% to 1.0%, more preferably from 0.1% to 0.6% and maost preferably from
0.1% to 0.5% by weight of the total composition of said branched fatly alcohal.
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Solvant

The liquid compositions of the present invention may comprise a sclvent, or

mixtures thereof as a highly preferred cptional ingredient.

Suitable solvent is selected from the group consisting of : ethers and diethers
having front 4 to 14 carbon atoms, preferably from 6 to 12 carben atoms, anc
maore preferably from 8 to 10 carbon atoms; glycols or alkoxylated glycols;
alkoxylated aromatic alcchols, aromatic alechols; alkoxylated aliphatic alcohols;
aliphatic alcohols; Cg-C44 alkyi and cycloalkyl hydrocarbons and

halohydrocarbons; Cg-Cqg glycol ethers; terpenes; and mixiures thereof.

Suitable glycols o be used hereln ars according fo the formula HO-CRqR-OH
wherein Rq and Rp are independently H ar a €5-Cqg saturated or unsaturated
aliphatic hydrocarbon chain andfor cyclic. Svitable glycols fo be used hergin are
dodacaneglycol andfor propanedial.

Suitable alkexylated glycols to be used herein are according to the formula R-
(A)p-R1-0OH wherein R is B, OH, a linear or branched, saturated or unsaturated
alkyl of from 1 1o 20 carbon atoms, preferably from 2 to 15 and more preferably
from 2 1o 10, wherein R4 is H or a linear saturaied or unsaturated alkyl of from 1
e 20 carbon atoms, preferably from 2 to 15 and more preferably from 2 to 10,
ang A is an alkoxy group preferably ethoxy, methoxy, andfor propoxy and n is
from 1 ta 5, preferably 1 fo 2. Suitable alkexyiated glycols o be used herein are
mathoxy octadecanal and/or ethoxyethoxyethanol.

Suitable alkoxylated arcmatic alcohols to be used herein are according fo the
farmula R-{A),-OH wherein R is an alkyl substiuted or non-alkyl substituted aryl

group of from 1 {0 20 carbon atamns, preferabiy from 2 to 15 and more preferably
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from 2 to 10, wherein A is an alkoxy group preferably butoxy, propoxy andior
ethoxy, and n is an integer of from 1 o 5, preferably 1 {o 2. Suitable alkoxylated
aromatic alcohols are benzoxyethanol and/or benzoxypropanol.

Buitable aromatic aleohols to be used herein are according to the formula R-OH
wherein R is an alkyl substituted or non-alkyl substituted aryl group of from 1 to
20 carbon atoms, praferably from 1 to 15 and more preferably from 1 te 10. For
example a suitable aromatic alcohol to be used herein is enzyl alcohol.

Suitable alkoxylated aliphatic alcohols to be used herein are according to the
formula R-(A};-OH wherein R is a linear ar branched, saturated or unsaturated
alky! group of from 1 to 20 carbon atoms, preferably from 2 to 15 and more
preferably from 3 to 12, wherein A is an alkoxy group preferably buioxy, propoxy
and/or ethoxy, and n is an integer of from 1 to 5, preferably 1 io 2. Suitable
alkoxylated aliphatic linear or branched alcohols are buioxy propoxy propanol (n-
BPP), butoxyethancl, butoxypropanal (n-8P), ethoxyethanol, 1-
methylpropoxyethanol, 2-mathylbutoxyethanel, or mixtures theraof, Butoxy
propoxy propanal is commercially available under the trade name n-BPP® from

Dow chemical. Butoxypropanol is commercially available from Dow chemical.

Suitable aliphatic alcohols to be used herein are according ta the formula R-OH
wherein R is & linear or branched, salurated or unsaturated alkyl group of from 1
to 20 carbop atoms, preferably from 2 to 15 and more preferably from 5 to 12,
With the proviso that said aliphatic branched alcohols is noi a 2-alkyl alkanol as
described herein above, Suitable aliphalic alcchels are methanel, ethanal,
propanol, isopropanol or mixtures therect.

Sutiable terpenes to be used hersin monocyclic terpenes, dicyclic terpenes
and/or acyclic terpenes. Suitable terpenes are : D-limonene; pinene; pine oil,
terpinene; terpene derivatives as menthol, terpinecl, geraniol, thymal; and the
citronela or citronellol types of ingredients.
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Other suitable solvents includé bulyl diglycol ether (BDGE), hexandiols,
butyitriglycal ether, ter amilic aloohol and the like, BDIGE is commersially
available from Union Carbide or from BASF under the trade name Buiyl
CARBITCL®.

Preferably said solvent is selected from the group consisfing of butoxy propoxy
propanol, butyl diglycel sther, kenzyl alcohol, butoxypropancl, ethancl, methanal,
isapropanol, hexandiols and mixtures thereof. More preferably said solvent is
selected from the group censisting of buioxy propoxy propanal, butyl diglycol
ether, benzyl alcohol, butoxypropanol, ethancl, methanol, isopropano! and
mixtures thereof. Even more preferahly said solvent is selected from the group
consisting of butyl diglycol ether, bufoxypropanal, ethanol and mixtures thereof.

Typically, the liquid compasition herein may comprise up te 30%, praeferably from
1% to 25%, more preferably from 1% fo 20% and most preferably from 2% to
10% by weight of the total composilien of said selvent or mixiure thereof.

In a preferred ambodiment the solvent comprised in the liquid composition
according to the present invention is a volatile solvent or a mixture thereof,

preferably a volatile solvent or a mixture thereof in combination with another
solvent or a mixture thereof.

Perfumes

The liquid compositions of the present inveniion may comprise a perfume or a
mixture thereof as a highly preferred optional ingredient.
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Suitable perfumes for use herein include materials which provide an olfactary
aesthetic benefit andiar cover any "chemical" odour that the product may have.

The main function of a small fraction of the highly volatile, low boiling (having low
hoiling peinis), perfume components in these perfumes is to improve the
fragrance odour of the product itself, rather than impacting on the subseguent
odour of the surface being cleaned. However, soma of the less volatile, high
boiling perfume ingredients provide a fresh and clean imprassion to the surfaces,
and it is desirable that these ingredients be deposiled and present on the dry
sutface. Parfume Ingredients can be readily solubilized in the compositions, for
instance by the nonionic delergent surfactanis, when present. The perfume
ingredients and compositions suifable o be used herein are the conventional
ones known in the art. Selection of any perfume compeonent, or amount of
perfume, fs based sclely on aesthetic considerations.

Suitable perfume compounds and compositions can be found in the art including
U.S. Pat. MNos. : 4,145,184, Brain and Cummins, Issued March 20, 979;
4,209,417, Whyte, issued June 24, 1980, 4,515,705, Moeddel, issued May 7,
1986, and 4,152,272, Young, issued May 1, 1879, all of said patenis being
incerporated herein by reference. In general, the degree of substantivity of a
perfuma is roughly proportional to the percentages of substantive perfume
matarial used. Relatively subsiantive perfumes contain at least about 1%,
proferably at least about 10%, substantive perfume mateials.Substantive
perfume materials are those odorous compounds that deposit on surfaces via the
cleaning process and are detectable by pecple with normal olfaciory acuity. Such
materials typically have vapour pressures lower than that of the average perfume
material. Also, they typically have molecular weights of about 200 and above, and
are detectable at levels below thoss of the average perfume material Parfume
ingredients useful herein, along with thetr adour character, and their physical and
chemical propertios, such as boiling peint and melecular weight, are given in
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"Pearfume and Flavor Chemicals (Arema Chemicals)," Stefien Arctander,
published by the author, 1969, incorporated herein by reference.

Examples of the highly volatile, low boiling, perfume ingredients are : anethole,
hanzaldehyde, benzyl acetate, benzyl alcchol, benzyl formats, iso-bornyl acetate,
camphene, ciscitral {neraf), citronelial, citronellal, citrongllyl acefate, para-
cymene, decanal, dihydrolinaiool, dihydromyrcenol, dimethyl phenyl carbinol,
eucaliptel, gerania!, geraniol, geranyl acetate, geranyl nitrile, cis-3-hexenyl
acetate, hydroxycitronallal, d-limenene, linaleol, linalocl oxids, linalyl acetate,
linalyl propionate, methyl anthranilate, alpha-methyl jonone, methyl nonyl
acetaldehyde, methy! phenyl carbiny) acetate. laevo-menthyl acetate, menthone,
iso-menthone, mycrene, myrcenyl acetate, myrcenol, nerol, neryl aceiate, nonyl
acetate, phenyl ethyl alcohol, alpha-pinene, beta-pinene, gamma-terpinens,
alpha-ierpineol, beta-terpineol, terpinyl acetate, and vertenex (para-eriary-butyl
cyclohexyi acetale). Some natural cils also contain large percentages of highly
volatle perfuma  ingredients. For example, lavandin contains as major
components : linalool; linaly) acetate; geraniol; and citronellel, Lemen oil and
orange terpenes both contain about 95% of d-limonene.

Examplas of moderately volatile perfums ingredients are © amyl cinnamic
aldenyde, isc-amyl salicylate, beta-caryophyllene, cedrene, cinnamic alcohal,
coumarint, dimethyl benzyl carbinyl acefate, ethyl vanillin, eugenol, iso-eugenal,
fior acetate, heliotropine, 3-cis-hexenyl salicylate, hexyl salicytate, IWial (para-
terfiarybutyl-alpha-methyl  hydracinnamic  aldehyde), gamma-methyl ionone,
nerolidol, patchoul alcchol, phenyl hexanol, beta-selinene, trichloromethyl phenyl
carbinyl acetate, triethyl citrate, vanillin, and veratraldehyde. Cedarwood terpenes
arg gomposed mainly of alpha-cedreéng, beta-cedrens. and other Ci5H24
sesquiterpenes.

Examples of the less volatile, high hoiling, perfume ingredients are
benzophenaone, benzyl salicylate, ethylene brassylate, galaxotide (1,3.4,6,7.6-
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hexahydro-4,6,6,7,8,8-hexamethyl-cyclopenta-gama-2-benzopyran), hexyl
cinnamic aldehyde, Ilyral {4-(4-hydroxy-4-methyl pentyl}-3-cyclohexene-10-
carboxakiehyde), methyl cedrylone, roethyl dihydro jasmonate, methyl-beta-
naphthyl ketone, musk indanone, musk ketone, musk fivetene, and phenylethyl

phenyl acetate.

Selection of any pariicular perfume Ingredient is primarily dictated by aesthetic
consideratians.

Tha compoesitions herein may comprise & perfume or a mixture thereof, in
amounts up 10 5.0%, preferably in amounts of 0.01% to 2.0%, more preferably in
amounts of 0.06% to 1.5%. even more preferably in amounts of 0.1% 1o 1.0%, by
weight of {ie total composition.

Other oplional ingredients:

The liquid compositions according to the present invention may comprise a
variety of other optional ingredients depending on the technical benefit aimed for
and the surface treated.

Suitable cpticnal ingredients for use hsrein include suwifactanfe, builders,
chelants, polymers, buffers, bactericides, hydrotropes, colorants, stabilisers,
radical scavengers, bleaches, bieach activators, enzymes, soil suspenders, dye
transfer agents, brighteners, anti dusting agents, dispersants, dye transfer
inhibitors, pigments, silicones and/or dyes.

Chelating agents

One class of cptional compounds for use hersin includes chelafing agents or

mixtures thereof. Chelating agents can be incorporatsd in the semposifions
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herein in amounts ranging fram 0.0% to 10.0% by weight of the total composition,
preferably 0.1% fo 5.0%.

Suitable phosphonate chelating agents for use herein may include alkali metal
ethane 1-hydroxy diphosphonates {(HEDP), alkylene poly (alkylene phosphonate),
as well as amino phosphonate compounds, including amine aminctri{methviene
phosphonic acid) (ATMP), nitrilo trimethylene phosphonates (NTP), ethylene
diamine tetra methylens phosphonates, and disthylene tiiamine penta methylens
phasphonates {DTPM®). The phosphonate compaunds may be present either in
their acid form or as salts of different cations on some or all of their acid
functicnalities. Preferred phosphonate chelating agents to be used herein are
diethylene triamine penta methylene phosphonate (DTPMP) and ethane 1-
kydroxy diphosphonate (HEDP). Such phosphonate chelating agents are

commercially available from Monsanto under the irade name DEQUEST®-

Palyfuncticnally-substituted arcmatic chelating agents may also be usefut in the
campaositions herein. See U.S. patent 3,812,044, issued May 21, 1974, to Conner
et al Preferred compounds of this type in acid form are
dihydroxydisulfobenzenes such as 1,2-dihydroxy -3,5-disulfobenzene.

A preferred biodegradeble chelating ageni for use herein is ethylene diamine
N,N'- disuccinic acid, or alkali metal, or alkaline earth, ammonium or substitutes
ammonium salis thereel or mixtures thereof. Ethylenediamine NN- disuccinic
acids, especially the (S,9) isamer have been extensively describad in US patent
4, 704, 233, November 3, 1987, to Harlman and Perkins. Ethylenediamine N,N'-
dlsuccinic acids is, for instance, commercially available under the tradename

ssEDDS® from Palmer Research Laboratories.

Sultaple amino carboxylates for use herein include ethylene diamine tetra
acetates, diethylene triamine pentaacetates, diethylene triamine penigacetate

{DTRPA}N- hydroxyethylethylenediamine {friacetates, nifrilotri-acetates,
41
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ethylenediamine tetrapropionates, triathylenstetraaminehexs-acetates, ethanol-
diglycines, propylene diamine tetracetic acid (PDTA) and methyl glycine di-acetic
acid (MGDA), both in their acid form, or in their alkall metal, ammenium, and
substitutad ammonium sali forms. Particularly suitable amino carboxylates to be
used herein are diethylene triamine penta acefic acid, propylene diamine
tetracetic acid (PDTA) which is, for instance, commercially available from BASF

under the trade name Trion FS® and methyl glycine di-acsiic acid (MGDA),

Furiher carboxylaie chelating agents for use herein include salicylic acid, aspartic
acid, glutamic acid, glycine, malonic acid or mixturas thereof.

Builders

The liguid compositions of the presant invention may alsc comprise a builder or a
mixtura thereof, as an optional ingredieni. Suitabie builders for use herein include
polycarboxylates and polyphosphates, and salts thereof. Typically, the
compositions of the present invention cornprise up to 20.0 % by weight of the
total compositien of & builder ar mixiures thereof, preferably from 0.1% to 16.0%,
and more preferably from 0.5% to 5.0%.

Such suitable and preferred polycarboxylates inciude citrate and complexes of
the formula:

CH{A)(COOX-CH{CTOX)-0-CH{GOOX)-G HCOOX)(B)

wherein A is H or OH; Bis H or ~O-CR{COOX}-CH(CO0X); and X is H or a salt-
forming cation. For example, if in the above general formula A and B are both H,
then the compound is oxydisuccinic acid and its water-scluble salis. If A is OH
and B s H, then the compound is tarirate monosuccinic acid (TM3) and its water~
soluble salts. f Ais H and B is -G-CH{COOX)-CHz(COCOX), then the compound

is tartrate disuccinic acid (TDS) and its water-soluble salis. Mixtures of these
42
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builders are especially preferred for use herein. Particularly TMS fo TDS, these
builders are disclosed In U.S. Patent 4,663,071, issued to Bush et al., on May 5,
1987.

3till other asther polycarboxylates suitable for use herein include copolymers of
maleic anhydride with ethylene or vinyl methyl ether, 1, 3, 5-trihydroxy benzens-
2, 4, B-trisuifonic acid.

Other useiu! polycarboxylate builders include the ether hydroxypolycarbaxylates
represented by the structura :

HO-[GRNCOOMR-CIRNGOOMN-O]n-H

wherein M is hydrogen or a cation wherein the resultant salt is water-scluble,
preferably an alkali metal, ammonium or substituted ammonium cation, n is from
abkout 2 to about 15 (preferably n is from about 2 fo about 10, more preferably n
averages from about 2 to about 4) and each R is the same or different and
selected from hydrogen, Cq.4 alkyl or Cq.4 substituted alkyl [preferably R is

hydrogen).

Suitable sther polycarboxylates also include cyelic compounds, particulatly
alicyclic compounds, such as those described in U.S. Patents 3,823,679;
3,835,163; 4,158,635; 4,120,874 and 4,102,903, ali of which are incorporated

harein by reference.

Preferred amongst those cyclic compounds are dipicolinic acid and chelidanic
acid.

Also suitable polycarboxylates for use herein are mellitic acid, succinic acid,
pelymaleic acid. benzene 1.3.5-ricarboxylic acid, benzene pentacarboxylic acid,
and carboxymethyloxysuccinic acid, and soluble salts thereoi.
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Siill suitable carboxylate builders herein include the carboxylated carbohydrates
disclosed in U.S. Patent 3,723,322, Diehl, issued March 28, 1973, incorporated
herein by reference.

CGther suftable carboxylates for use herein, but which are less prefeired because
they do not meet the above criteria are alkali msatal, ammenium and substituted
ammeonium saite of polyacstic acids. Examples of polyacetic acid bullder salts are
sodium, potassium, Bthium, ammonium and substituted ammonium salis of
athylenediamine, tetraaceiic acid and nitrilotriacetic acid.

Other suitable, but less preferred polycarbexylates are those also known as
alkyliminoacetic builders such as methyl imino diacetic acid, alanins diacetic acid,
methyl glycine diacetic acid, hydroxy propylene imino diacetic acid and other alky)
imino acefic acid bullders,

Also suitable in the compositions of the present invention are the 3 3-dicarboxy-4-
oxa-1,8-hexanediotes and the refated compounds disclosed in U.5. Patent
4,566,984, Bush, issued January 28, 1986, incorporated herein hy reference.
Useful succinic acid builders (succinate buildersy include the G5-G20 alkyl
succinic acids and salis thereof. A particularly preferred compound of this lype is
dadecenylsuccinic acid. Alkyl succinic acids fypically are of the general formula
R-CH{COQH)CH2(COOH) ie.. derivatives of succinic acid, wherein R is
hydrocarbon, e.q., C1g-Caq alkyl or alkenyl, preferably C42-Cqg or wherein R
may be substituted with hydroxyl, sulfe, sulfexy or sulfone substituents, all as
described in the above-mentioned patents.

Other suitable succinate builders include imine disuccinate, oxodisuccinates,

tartrate monosucsinate, tartratedisuccinates and palysucciates.
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The succinate builders are preferably used in the form of their water-soluhle salts,
including the sodium, potassium, ammonium and alkanclammonium salts.

Specific  examples of succinate bullders  include © lauryisuceinate,
myristylsuccinate, palmitylsuccinate, 2-dodecenylsuccinate (preferred), 2-
pentadecenylsuccinate, and the like. Laurylsuccinates are the preferred builders
of this group. and are described in European Patent Application 86200690.5/0
200 263, published November 5, 1086.

Examples of wuseful builders alse include sodium  and  potassium
carboxymethyloxymalonate, carboxymethyloxysuctinate, cis-cyclo-
hexanehexacarboxylate, cis-cyclopentane-tetracarboxylate, waier-soluble
polyacrylates and the copolyrmers of mateic anhydride with vinyl methyl ether or
athylene.

Oiher suitable polycarboxylaies are the polyacetal carboxylates disclosed in LU1.8.
Patent 4,144,226, Crutchfield et al., issued March 13, 1979, incorporaied hersin
hy reference. These polyacetal carboxvlates can be prepared by bringing
together, under pelymerisation conditicns, an ester of glyoxylic acid and a

polymerisation initietor, The resulting polyacetal carboxylate esier is then -

attached o chemically stable end groups to stabilise fhe polyacetal carboxylate
against rapid depolymerization in  alkaline solufion, converted (o the
corresponding sali, and added to a surfactant.

Polycarboxylate buildess are alsg disclosed in U.S. Patent 3,308,087, Diehl,
issued March 7, 1967, incorporated herein by reference. Such materials include
the water-seluble salts of homo- and copelymers of aliphatic carboxylic acids
such as maieic acid, itaconic acid, mesacenic acid, fumaric acid, aconitic acid,
citraconic acid and methylenemalonic acid.
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Suitahle polyphosphonates for use hersin are the alkali metal, ammonium and
alkanolammonium salis of polyphosphates (exemplified by the tripolyphosphates,
pyrophosphates, and glassy polymeric meta-phosphates}, phosphonates, The
most preferred builder for use herein is citrate,

Surfactants

The liquid compositions of the present invention may comprise an additional
surfactant, or mixtures thereof as an optional ingredient on top of the sutfactants
described herein above.

Said additionat surfactant may be present in the compositions accerding to the
present invention in amounts of from 0.01% fo 50%, preferably of from 0.1% to
20%, and more preferably of from 0.6% fo 1% by weight of the total composition.

Surfactants are desired herein as they further contribute to the cleaning
performance benefit of the liquid compositions of the present invention andfor
provide a gloss henefif to the liquid composition of the present nvention.

Divalent lons

The compositions according to the present invention may further comprise a
divalent ion, or mixtures thereof. All divalent ions known to those skilled in the art
may be used herein. Preferred divalent ions to be used herein are celcium, zinc,
cadmium, nickel, copper, cobalt, zirconium, chromium and/or magnesium and
maore preferred are calcium, zine andfor magnesium. Said divalent ions may ba
added in the form of salts far exampls as chloride, acetate, sulphate, formate
and/or nitrate or as a complex metal salt. For axample, calcium may be added in
the form of calcium chloride, magnesium as magnesium aceiate or magnesium
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sulphate and zing as zinc chloride. Typically such ions may be present ai a level

up fo 3 %, preferably from 0.001% to 1% by weight of the fotal compasition.
Bleaching components

The liquid compositions herein may also comprise a bleaching component. Any
bleach known to those skilled in the art may be suifable to be used herein
including any peroxygen bleach as well 35 a chlorine releasing component.

Suitable peroxygen bleaches for uss herein include hydrogen peroxide or
sources thereof. As used herein a sourca of hydrogen peroxide refers to any
compound which produces active oxvgen when said compound is in contact of
water. Suitable water-soluble sources of hydrogen peroxide for use hergin Include
percarbonates, preformed percarboxylic acids, persilicates, persulphates,
parborates, orgenic and incrganic peroxides andfor hydroperoxides.

Suitable chloring releasing component for use herein is an alkali metai
hypochlarite. Advantageously, the cempesitions of the invention are stable in
presance of this bleaching component. Although alkali metal hypochlorites are
preferred, other hypochlerite compounds may also be used herein and can be
selected from calcium and magnesium hypochlonrite. A preferred alkali metal
hypochlorite for use herein is sodium hypochlerite.

Eleach activators

The composifions of the présent inveniion that comprise a peroxygen bleach may
further comprise a bleach activator ar mixiures thereof. By "bleach activator”, it is
meant herein a compound which reacts with peroxygen bleach like hydrogen
peraxide to form g peracid. The peracid thus formed constitutes the activated
bleach. Suitable bleach acfivaters to be used herein includs those belonging to
the class of esiers, amides, imides, or anhydrides. Examples of suitable
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compounds of this type are disclosed in British Patent GB 1 586 769 and GE 2
143 231 and a method for their formation inte a prilled form is described in
Eurcpean Published Patent Application EP-A-G2 523, Suitable examples of such
campounds fo be used herein are ieiracetyl ethylene diamine (TAED), sodium
3,5,5 trimathyl hexancyloxybenzene sulphcnate, diperoxy dedecancic acid as
described for instance in US 4 818 425 and nonylamide of peroxyadipic acid as
described for instance in US 4 259 201 and n-nonanoyloxybenzenesulphonate
{NOBS). Also suitable are N-acy) caprolactams selected from the group
consisting of subsfitufed or unsubsfituted benzoyl caprolactam, octanoyl
caprolactam, nonanoyl caprolactam, hexangyl caprolactam,  decanoyl
caprolactam, undacencyi caprelactam, formyl caprolactam, acetyl caprolactam,
propanoyl caprolactam, butanoyl caprolactam pentanoyl caprolactam or mixtures
thereof. A particular family of bleach activators of inlerest was disclosed in EF
624 154, and particulady preferred in that family is acely! friethy! citrate (ATC).
Acetyl triethy! citrate has the advantage that it is environmental-friendly as it
sventually degrades into citric acid and alcohol Furtharmore, acetyl triathyl
citrate has a good hydrolytical stability in the product upon storage and it is an
efficient bleach activator. Finally, i provides good building capacify to the

composition.

Packaging form of the compositions

The compositions herein may be packaged in 2 variety of suitable detergent
packaging known to those skilied in the at. Preferably, the liguld compositions
are packsged in conventional detergent plastic bottles.

In ane embodiment the compositions herein may be packaged in manually or
electrically operated spray dispensing containers, which are usually made of
synthetic organic polymeric plastic materials. Accordingly, the gresent lnvention

also encompasses liguid hard surface cleaning compositions of the nvention
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packaged in a spray dispenser, preferably in a trigger spray dispenser or pump

spray dispenser.

Indeed, said spray-type dispensers allow to uniformly apply to a relatively large
area of a surface to be cleaned the liguid cleaning compaositions suitable for use
according to the present invention. Such spray-type dispensers are paricularly
suitahle to clean inclined or vertical surfaces.

Suitable spray-type dispensers to be used according fo the present invention
include marually operated foam triggertype dispensers sold for example by
Speciality Packaging Products, Inc. or Conlinental Sprayers, Inc. These types of
dispensers are disclosed, for instance, in U3-4,701,311 1o Dunnining et al. and
15-4,646,873 and US-4,538,745 both to Focarracoi. Particularly preferred to be
used herein are spray-type dispensers such as T 8500® commercially available
from Gontinental Spray Internafional or T 8100® commercially available from
Canyan, Northern Ireland. In such a dispenser the liquid compasiticn Js divided in
fine liguid droplets resulting in a spray that is directed onto the surface to be
freated. Indeed, in such a spray-type dispenser the composition contained in the
body of said dispenser is directed through the spray-type dispenser head vie
energy communicated {o a pumping mechanism by the user as said user
activates =ald pumping mechanlsm. More parliculasly, in said spray-type
dispenser head the compasition is forced against an cbstacle, e.g. a grid or a
cone or the like, thereby providing shocks to help atomise the liquid composition,
i.e. to help the formation of liquid dropfets.

Examples

The fallowing examples will further illusirate the present inveniion. The
compositicns are made by combining the listed ingredients in the listed
praportions (weight % unless otherwise specified). The following Examples arc
meant 10 exemplify cornpositions used in & process according to the present
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invantion but are not necessarily used to limit ar otherwise define the scepe of the
present invention.
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Alkoxylated
nonionic
sutfactants
C9-11EQ5
12,14 EQS
C11ECS
C12,14 EC21

Anipnic
surfactants
NaP3

Nal AS

NaCs
isalchem® AS

Meutralising co-
surfactants
C12-14 AD
C12-14 Betaine

Polyroers
PSS

DMPEG

PVP K80®
PVP-DMAEM
HM-HEC

0.35

035

0.31

0.28

0.7

0.3

0.4

0.3

0.4

0.6

0.25
0.25

2.0

2.0

2.0

20

26

0.25
0.25

0.20

51

1.7

20

1.7

1.0

2.2

05
05

37

1.7
1.5

26

0.25

0.25
Q.23

1.5
10

1.8
1.5

0.3

03
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0.5
0.2

0,31

8.4

8.3

a0
1.5

1.0
1.0
2.0

2.0
1.0

0.25
0.2
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Buffer

NapCO3 010 0.20 0.0 030 010 020 020 010 0.3
Citric 075 085 070 075 1.0 070 075 050 075
Caustic 050 045 048 050 075 05 85 035 0.50

Suds central
Fatty Acid 0.20 0.2 - D40 050 050 040 D30 0.5

Branched fatty.
alcohol

Isofol 12® 0.20 - 015 D30 - 0.3 - - 0.3
Isofol 16& - Q.2 - - 0.3 - 0.30 0,20 -

Solvents

EtOH - - 30 - 1.0 - - - -
n-BP 40 38 20 - - - - 3.0 2.0
BDGE - - 1.0 - 3.0 - 1.5 - v
IPA - 30 - - - - - 3.0 -
n-BPP - - - 3ap - 20 15 - 20
Limonena - - - - - - - -

Minorsand - - up o 100 % - = ——
water
pH 95 85 9D 97y 8B 90 90 83 90
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Alkoxylated
nonionic
suriaciants
C8-11 EQS
C12,14 ECH
C11 EQS
C12,14 EQ21

Anjonic
surfaciants
NaP$

NalAS

NaCS
lsalchem® AS
C8303
C7-9804

Neutralising co-
surfactants
Ci2-14 AC
C1i2-14 Betaine
Sulphobetaine

Polymers

PSS

DMPEG

PVP K90®
PVP-DMAEM
HM-HEG
Acusol 425NE

87)
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0.35

0.36

0.31

0.40

1.0
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Buffer

NazCQ3 0.10
Citric -
Lactic

Caustic Q.10
NaCGl -
H2304 -

Suds contral
Fatty Acid 0.20

Branched fatty
alcohol

Ispfol 12®@ 0.20
Isofol 16® -

Sclvents

EtOH -
n-BP 40
BDGE -
IPA 1.0
n-BPF -

Limonene

Minars and —————
water
pH 9.5

C 9-11 EOS is a C 9-11 EO5 nenicnic surfactant commercially available from 1CI
or Shell.
54
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G12,14 EO5 is a ©12, 14 EO5 nonionic surfactant commercially avaitable from
Huls, A&W or Hoechst.
C11 EOS is a C11 EOS nenionic surfactant.
C12,14 EG21 is 8 012-14 EO21 nenionic surfactant.
NaPS is Sodium Paraffin sulphonate commercially available from Huls or
Heeachst.
NalAS is Sodium Linear Alkylbenzene sulphenate commercially available from
AZW.
NaCs is Sodium Cumene sulphonate commercially available from A&W.
Isalchem® AS is a Cqp.13 sulphate swuifactant cormmercially available from
Enichem.
C12-14 AD Is a C12-14 amine oxide surfactant.
C12.14 Betainz is a C12-14 betaine surfactant.
Sulphobetaine is & C12,14 sulphobetaine commercially available from Witco
{Rewotetlc AM-CAS®).
C8803 is QOclylsulphonate commeycially available fram Witco (Witconate NAS-
@)
C7-9804 is C7-9 sulphate.
PSS is a polystyrenesulphonate polymer.
DMFEG is a polyethyleneglycol dimethylether.
PVP K90® is a vinylpyrralidone homopolymer commercially available from 15P
Corp.
PVP-DMAEM s a polyvinylpyrralidone/  dimethylaminoethyimethacrylate
copolymer.
HM-HEC is a ceiylhydroxethylcsliulose,
Isofol 12® is 2-butyi octanol cornmercially available from Condea.
Isofol 16® is 2-hexyl decanol commarcially available from Caondea.
n-BF is normal butoxy propanol commercially available from Dow Chemicals,
BDGE is normal buthy! diglycolether cammercially available from Union Carbide
or BASF.
Ethancl ls commercially available from Condea.
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IPA is isopropanol.

n-BPF is butaxy propoxy propano! available from Dow Chemicals.

Acusol 425N@ is a acrylic-maleic (ratio 80420} phasphone end group copolymers
far use herein are available form Rohm &Hzas

These liquid compositions are used in a process as disciosed herein and provide
a grease and a8 greasy particulate soil removal performance benefil andfor a
grease and & greasy paniculate soil removal performanca benefit upon contact of
the liguid composition on grease, without applying mechanical action, on
harizontal, inclined and verfical surfaces.
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WHAT 18 CLAIMED 15:

1. A process of cleaning a hard surface with a [liguid neutral to alkaline
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25

30

vomposition comprising:

a polymer selected from the group consisting of: a vinylpyrrolidone
homepolymer (PVF); a polyethyleneglycel dimethylether (DM-PEG), a
vinylpyrrolidone/dialkylaminoslky! ecrylate or methacrylate copolymers; a
polystyrenesulphonate polymer (PSS); a poly vinyl pyridine-N-cxide (PYNQ},
a palyethyleneglycol bis{Z-aminoprapylether) (DAP-PEG); a
polyvinyloyrrofidonea/ vinylimidazole capolymer (PVP-V1), a
cetylhydroxethylcellulose {HM-HEC): a polyvinyipyrmlidene/ polyacryic acid
copolymer {(PVP-AA); a polyvinylpyrrolidone/ vinylacetate copolymer (PVP-
VA), a polyacrylic polymer or a poly acrylic-maleic co-polymer; and a
polyacrylic polymer or a poly acrylic-maleic co-polymer with a phosphonic
end group, and mixtures thereof; and

a sutfactant system comprising:

a sulphated or sulphonated anionic surfactant; and

a neutralizing co suifactant,

and an alkoxylated nonionic surfactant.

A process according to claim 1, wherein said liquid composition is spraved
onto said hard surface.

A process according to any of the preceding claims, wherein said hard
surface is inclined or vertical.

A precess according fo any of fhe preceding claims, wherein said hard

surface is a ceramic surface, enamel surface, sfainless steel surface,
chromed sutface or Formica® surface.
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5.

10.

A process according to any of the preceding claims, wherein said suiphated
or sulphonated anionic surfactant is selscied from the group consisting of:
alkyl sulphates, alkyl aryl sulphates; alkyl alkoxylated sulphales; alkyl
sulphonates; alkyl aryl sulphonates,; alkyl alkoxylated sulphonates; Cg-Gag
alkyl  alkoxylated linear or branched diphenyl oxide disulphonates;
naphthalene sulphonates; and mixtures thereof.

A process according o any of the preceding claims, wherein said licuid
composition comprises from 0.005% to 20% by weight of the total
compasition of said sulphated or sulphanated anionic surfactant.

A process according to any of the preceding claims, wherein said neutralising
co-surfactant is unchargad or comprises posilive and negative charges within

ihe same molecule.

A progess according o any of the preceding claims, wherein said liquid
composition comprises from 0.008% to 30% by weight of the total
composilion of said neutralising co-surfactant.

A pracess according to any of the preceding claims, wherein said alkoxylated
nonionic surfactant is selected from the group consisting of: non-capped
alkoxylated nonionic surfactants; and capped alkexylated nonionic
surfactants; and mixtures ihereof.

A process according to any of the preceding olaims, wherein said liquid
compoesition comprises from 0.005% to 30 % by weight of the total
composition of said alkoxylated nonionic surfactant.

. A process according to any of the preceding claims, wherein said liquid

composition comprises from 0.005% o 20% by weight of the total
composition of said palymer.
58
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12.

18.

A process accerding to any of the preceding claims, wherein said liquid
composition further comprises a faity acid or a mixture thereof.

. A process according to claim 12, wherein said liguid composition comprises

up to 2% by weight of the total composition of said fatty acid.

. A process according to any of the preceding claims, wherein said liquid

compasition further comprises a solvent or a mixture therect.

A process according to any of the preceding claims, wherein said liguid
composition further comprises a builder or a mixture thereof.
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