EP 0 812 908 A1

Europdéisches Patentamt

European Patent Office

(19) p)

Office européen des brevets

(12)

(43) Date of publication:
17.12.1997 Bulletin 1997/51

(21) Application number: 96870070.8

(22) Date of filing: 10.06.1996

(11) EP 0812 908 A1

EUROPEAN PATENT APPLICATION

(51) Int. c1.%: C11D 3/395, C11D 1/72

(84) Designated Contracting States:
ATBECHDEDKES FIFRGB GRIEIT LI LUNL
PT SE

(71) Applicant:
THE PROCTER & GAMBLE COMPANY
Cincinnati, Ohio 45202 (US)

(72) Inventor:
Sirianni, Giuseppe (NMN)
88045 Gimigliano, Catanzaro (IT)

(74) Representative:
Engisch, Gautier et al
Procter & Gamble
European Technical Center N.V.
Temselaan 100
1853 Strombeek-Bever (BE)

(54) Cleaning compositions

(57)  There is provided a low-foaming cleaning com-
position comprising a hypochlorite bleaching compo-
nent, a hypochlorite compatible surfactant, and a
capped nonionic ethoxylated surfactant, wherein said
nonionic surfactant reduces the foaming due to said
hypochlorite compatible surfactants.

Printed by Xerox (UK) Business Setrvices
2.15.4/3.4



10

15

20

25

30

35

40

45

50

55

EP 0 812 908 A1

Description

Field of the invention

The present invention relates to cleaning compositions, especially to cleaning compositions having easy rinsing
properties.

Background of the invention

Hypochlorite components are known in the art to serve both as a strong oxidiser which assist in the chemical deg-
radation, break-up and removal of stains and soils and also as an effective disinfectant. This dual role of hypochlorite
has contributed to the increased use of said component in the formulation of cleaning compositions.

Hypochlorite compatible surfactants, such as amine oxide and/or anionic sulphate surfactants, are also known to
contribute to the cleaning performance of cleaning compositions. However, a problem encountered with the use of said
surfactant in cleaning compositions is the foaming property of the surfactants which renders the rinsing step more diffi-
cult.

One solution would be to incorporate silicone components known as suds suppressor components, and disclosure
of such silicone suds suppressing components may be found in EP-A-0,046,342. However, although effective in sup-
pressing the formation of suds, silicone components are incompatible with hypochlorite which thus, results in a
decrease of the suds suppressing performance of the silicone component.

Accordingly, the formulator of a cleaning composition is faced with the challenge of formulating a cleaning compo-
sition which exhibits low-foaming properties.

The Applicant has now surprisingly found that the use of a capped nonionic ethoxylated surfactant in a cleaning
composition comprising a hypochlorite bleaching component and hypochlorite compatible surfactants fulfills such a
need. Such nonionic surfactants are known as low-foaming surfactants, but the Applicant has now found that their use
further provides a reduction of the foaming due to other hypochlorite compatible surfactants.

Summary of the invention
The present invention is a cleaning composition comprising:
a)-a hypochlorite bleaching component
b)-a hypochlorite compatible surfactant, and
¢)-a nonionic surfactant having the formula: R{(OR»),OR3, wherein Ry is a Cg-C4g linear or branched alkyl or alke-
nyl group, aryl group, alkaryl group, R» is a C>-Cy¢ linear or branched alkyl group, Rs is a C4-C4¢ alkyl or alkenyl
group and n is an integer ranging in the range of from 1 to 20.
In another aspect of the invention, there is provided the use of said nonionic surfactant in a cleaning composition
comprising a hypochlorite bleaching component and one or more hypochlorite compatible surfactants, to reduce the

foam produced by said hypochlorite compatible surfactants upon use of the cleaning composition.

Detailed description of the invention

Hypochlorite bleaching component

One essential component of the invention is a hypochlorite bleaching component. A highly preferred hypochlorite
bleaching component is an alkali metal hypochlorite. Advantageously, the composition of the invention are stable in
presence of this bleaching component. Although alkali metal hypochlorites are preferred, other hypochlorite com-
pounds may also be used herein and can be selected from calcium and magnesium hypochlorite. A preferred alkali
metal hypochlorite for use herein is sodium hypochlorite. Compositions according to the present invention comprise
said hypochlorite bleaching component such that the content of active chlorine in the compositions is from 0.1% to 5%,
preferably from 1% to 2% by weight.

Hypochlorite compatible surfactants

The other essential component for the purpose of the invention is a hypochlorite compatible surfactant. Hypochlo-
rite compatible surfactants are surfactants which contain no functionalities (such as unsaturation, some aromatic struc-
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tures or hydroxyl groups) susceptible of oxidation by the hypochlorite bleach. Another property of such hypochlorite
compatible surfactants is their foaming properties. All hypochlorite compatible surfactants have the common surfactant
structure, i.e. they comprise a hydrophobic portion and a hydrophilic portion.

Hypochlorite compatible surfactant for use herein may be of any of a variety of different types including anionics,
zwiterrionics, amphoterics.

Suitable anionic surfactants for the purpose of the invention include the alkyl sulphates (RSQ,), alkyl ether sul-
phates (R(OCH>CH,)eS0O,), alkyl sulphonates (RSO3), alkyl succinates (ROOCCH,CH>,COQZ), alkyl carboxylates
(RCOOM), alkyl ether carboxylates (R(OCH,CH,),COOM). In the formulae in brackets, R is a hydrophobic chain (Cg-
Co,) alkyl or alkenyl, e is from 0 to 20, Zis M or R, M is H or any counterion such as those known in the art, including
Na, K, Li, NH,4, amine, and R’ is a C1-C5 alkyl group, possibly functionalized with hydroxyl groups, preferably C4-Cs,
most preferably methyl.

Preferred among the above described anionic surfactants are the alkyl sulphate surfactants. Preferred alkyl sul-
phates for use herein are selected from sodium tallow alkyl sulphate, sodium lauryl sulphate, sodium octyl sulphate and
mixtures thereof. Preferred commercially available compounds are Empicol® 0298/F and/or Empimin® Lv33 from
Albright and Wilson.

Suitable zwiterrionic surfactants include the betaine or sulphobetaine surfactants wherein the molecule contains
both basic and acidic groups which form an inner salt giving the molecule both cationic and anionic hydrophilic groups
over a broad range of pH values. Some common examples of these detergents are described in U.S. Pat. Nos.
2,082,275, 2,702,279 and 2,255,082, incorporated herein by reference. Preferred betaine or sulphobetaine surfactants
have the formula

R2

I
R1 - N+ - (CH2)n -—- Y~

I
R3

wherein R1 is an alkyl radical containing from about 1 to about 24 carbon atoms, preferably from 8 to 18, and more pref-
erably from 12 to 14, wherein R2 and R3 contain from 1 to 3 carbon atoms, and preferably 1 carbon atom, wherein n is
an integer of from 1 to 10, preferably from 1 to 6 and more preferably is 1, Y is selected from the group consisting of
carboxyl and sulfonyl radicals and wherein the sum of R1, R2 and R3 radicals is from about 14 to about 24 carbon
atoms, or mixtures thereof. Examples of particularly suitable betaine surfactants include C12-C18 alkyl dimethyl betaine
such as the coconut betaine and C10-C16 alkyl dimethyl betaine such as the lauryl betaine. Coconut betaine and Lauryl
betaine are commercially available from Seppic and Albright & Wilson respectively, under the trade name of Amonyl
265® and Empigen BB/L® respectively.
Suitable amphoteric surfactants include the amine oxides corresponding to the formula:

RR' R"N-O

wherein R is a primary alkyl group containing 6-24 carbons, preferably 10-18 carbons, and wherein R'and R" are, each,
independently, an alkyl group containing 1 to 6 carbon atoms. The arrow in the formula is a conventional representation
of a semi-polar bond. The preferred amine oxides are those in which the primary alkyl group has a straight chain in at
least most of the molecules, generally at least 70%, preferably at least 90% of the molecules, and the amine oxides
which are especially preferred are those in which R contains 10-18 carbons and R’ and R" are both methyl. Exemplary
of the preferred amine oxides are the N-hexyldimethylamine oxide, N-octyldimethylamine oxide, N-decyldimethylamine
oxide, N-dodecyl dimethylamine oxide, N-tetradecyldimethylamine oxide, N-hexadecyl dimethylamine oxide, N-octade-
cyldimethylamine oxide, N-eicosyldimethylamine oxide, N-docosyldimethylamine oxide, N-tetracosyl dimethylamine
oxide, the corresponding amine oxides in which one or both of the methyl groups are replaced with ethyl or 2-hydroxye-
thyl groups and mixtures thereof. A most preferred amine oxide for use herein is N-decyldimethylamine oxide.

Other suitable amphoteric surfactants for the purpose of the invention are the phosphine or sulfoxide surfactants of
formula

RR' R"A-0

wherein A is phosphorus or sulfur atom, R is a primary alkyl group containing 6-24 carbons, preferably 10-18 carbons,
and wherein R and R" are, each, independently selected from methyl, ethyl and 2-hydroxyethyl. The arrow in the for-
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mula is a conventional representation of a semi-polar bond.

The compositions according to the present invention may comprise any of the above surfactants alone, or any com-
bination thereof, depending on the end use envisioned.

A preferred combination of surfactants is the combination of a short chain surfactant and a long chain surfactant,
said surfactants comprising a hydrophobic portion and a hydrophilic portion, wherein the chain length of the hydropho-
bic portion of the short chain surfactant is Cg to Cg and the chain length of the hydrophobic portion of the long chain
surfactant is C4q to Coq.

Preferred among the above described surfactants are the alkyl sulphate and/or amine oxide surfactants.

Compositions according to the present invention comprise from 0.1% to 20%, preferably from 0.3% to 10%, pref-
erably from 0.5 to 5% by weight of the composition of said hypochlorite compatible surfactants.

Nonionic surfactant

Another essential component for the purpose of the invention is a capped nonionic ethoxylated surfactant of the for-
mula:

R1(OR2),OR3

wherein R, is a Cg-C4g linear or branched alkyl or alkenyl group, aryl group, alkaryl group, preferably, R4 is a C4¢-
Cy5 alkyl or alkenyl group, more preferably a C,4-C5 alkyl group;

R, is a Cy-Cyq linear or branched alkyl group, preferably a C,4 group;

R; is a C4-Cg alkyl or alkenyl group, preferably a C1-C5 alkyl group, and

n is an integer ranging in the range of from 1 to 20, preferably from 1 to 10, more preferably from 1 to 5;

or mixtures thereof.

These surfactants are commercially available from BASF under the trade name Plurafac®, from HOECHST under
the trade name Genapol® or from ICI under the trade name Symperonic®. Preferred capped nonionic ethoxylated sur-
factant of the above formula are those commercially available under the tradename Genapol® L 2.5 NR from Hoechst,
and Symperonic® LF/CS 1100 from ICI.

Compositions according to the present invention comprise from 0.01% to 25%, preferably from 0.05% to 10%,
more preferably from 0.1% to 2% by weight of the composition of said nonionic surfactants.

The Applicant has now surprisingly found that the present nonionic surfactant performs dual functions when it is
incorporated in the composition herein, said functions being not only to have a low foaming property but also to reduce
the foaming of the hypochlorite compatible surfactants.

The other advantage of the invention is that such nonionic surfactant is stable in presence of a hypochlorite bleach-
ing component.

Optional components

The compositions according to the present invention may comprise a number of optional ingredients such as fatty
acids, polycarboxylate polymeric component, radical scavengers, antimicrobial compounds, builders, chelants, buffers,
bactericides, solvents, enzymes, hydrotropes, colorants, bleach activators, soil suspenders, dye transfer agents, bright-
eners, anti dusting agents, dispersants, dye transfer inhibitors, pigments, perfumes and dyes.

An optional component of the present invention is a fatty acid, or mixtures thereof. Preferably, the fatty acid is an
alkali metal salt of a Cg-C4 fatty acid. Said fatty acids are used as suds suppressors and will advantageously provide
a further reduction of the foam which could still be produced from the hypochlorite compatible surfactants. The fatty
acids will, thus, increase the collapse rate of the foam generated by the hypochlorite compatible surfactants. As a result,
when incorporated in the composition of the invention, a reduction of the generation of foam as well as an increase in
the collapse rate is observed. Suitable fatty acids for use herein can be any Cg-C g fatty acids, preferably fully saturated,
preferably a sodium, potassium or lithium salt, more preferably the sodium salt. Suitable fatty acids may be selected
from caprylic acid, capric acid, lauric acid, myristic acid, palmitic acid, stearic acid and mixtures of fatty acids suitably
hardened, derived from natural sources such as tallow, coconut oil, ground oil and babassu oil. Compositions according
to the present invention comprise from 0.1% to 10%, preferably from 0.1% to 4%, more preferably less than 0.6% by
weight of the composition of fatty acids.

A further optional component suitable when thickening of the composition is desirable is a polycarboxylate poly-
meric component. Preferably, the polymeric component is a cross-linked polyacrylate polymer. Advantageously, the use
of said optional component will also provide a bleach malodour reduction within the product, but also on the cleaned
surfaces as well as on the contacted rinsed hands. Commercially available polymers of the polyacrylate type include
those sold under the trade names Carbopol®, Acrysol® 1CS-1, Polygel®, and Sokalan®. When present, the composi-
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tions according to the present invention comprise from 0.1% to 4% by weight, preferably 0.4% to 1.5% by weight of the
composition of said polycarboxylate component.

An optional requirement of the compositions according to the present invention is that the pH is greater than 10,
preferably greater than 11, more preferably greater than 12. This is achieved by the addition of from 0.4% to 2% of a
caustic alkali. Suitable caustic alkalis for use herein include sodium and potassium hydroxide. Compositions according
to the present invention comprising hypochlorite preferably have a pH greater than 12 for hypochlorite stability.

The compositions according to the present invention are preferably in liquid form and more preferably are aqueous.
Preferably, the liquid compositions of the invention comprise from 80% to 95%, more preferably from 85% to 90% by
weight of water.

The compositions according to the present invention are prepared by methods well known in the art such as the
methods described in GB 1 329 086 with the exception of the polymer that, if used, it is pre-dispersed in an acidic water
solution of pH 3 and then neutralised up to pH 7 before starting adding the other components. The compositions
according to the present invention can then be prepared by mixing all of the ingredients in a non-metallic apparatus at
room temperature or in warm water. If fatty acid is used, it is melted before being added to the mixture. Other optionals
such as perfume and the alkali metal hypochlorite are then added whilst stirring. Colourants, if present, are added after
all the other ingredients have been mixed.

The compositions of the present invention may be used for a variety of cleaning purposes such as cleaning hard
surfaces whereby said compositions thickened nature results in longer adhesion to the surface than non-thickened
compositions. By "hard surface” it is meant herein any surface like bathroom, sanitary fittings such as sinks, showers,
wash basins and WCs, kitchen, sinks, cooker tops, table tops, refrigerators, walls, windows and the like.

Packaging form of the compositions

The compositions herein may be packaged in a variety of suitable detergent packaging known to those skilled in
the art. The liquid compositions herein may desirably be packaged in manually operated spray dispensing containers,
which are usually made of synthetic organic polymeric plastic materials.

Accordingly, the present invention also encompasses liquid cleaning compositions of the invention packaged in a
spray dispenser, preferably in a trigger spray dispenser. Indeed, said spray-type dispensers allow to uniformly apply to
a relatively large area of a surface to be cleaned the liquid cleaning compositions suitable for use according to the
present invention; thereby contributing to the cleaning properties of said compositions. Such spray-type dispensers are
particularly suitable to clean vertical surfaces.

Suitable spray-type dispensers to be used according to the present invention include manually operated foam trig-
ger-type dispensers sold for example by Specialty Packaging Products, Inc. or Continental Sprayers, Inc. These types
of dispensers are disclosed, for instance, in US-4,701,311 to Dunnining et al. and US-4,646,973 and US-4,538,745
both to Focarracci. Particularly preferred to be used herein are spray-type dispensers such as T 8500® commercially
available from Continental Spray International or T 8100® commercially available from Canyon, Northern Ireland. In
such a dispenser the liquid composition is divided in fine liquid droplets resulting in a spray that is directed onto the sur-
face to be treated. Indeed, in such a spray-type dispenser the composition contained in the body of said dispenser is
directed through the spray-type dispenser head via energy communicated to a pumping mechanism by the user as said
user activates said pumping mechanism. More particularly, in said spray-type dispenser head the composition is forced
against an obstacle, 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 droplets.

The present invention further encompasses a method for cleaning a hard surface by applying on said surface an
effective amount of a composition of the invention. The said composition may be applied in its neat form or after having
been diluted with water. Preferably said composition is diluted up to 200 times its weight of water, preferably into 50 to
150 times its weight of water and more preferably 75 to 95, before it is applied to said surface. When the composition
is diluted prior to use (to reach a total active level in the order of 1.2%), the composition will still advantageously provide
effective cleaning performance. In the preferred embodiment of the method of the present invention wherein said com-
position is applied to a hard-surface to be cleaned in its diluted form, it may not be necessary to rinse the surface after
the composition has been applied.

Reduction of the foam produced by hypochlorite compatible surfactants

The benefit provided by the present invention is that the foam produced by the hypochlorite compatible surfactants
is reduced, i.e. the use of a composition comprising a hypochlorite compatible surfactants and a capped nonionic ethox-
ylated surfactant as described above exhibits a reduced generation of foam versus the use of the same composition
without the capped nonionic ethoxylated surfactant.

Accordingly, the present invention also relates to the use of said nonionic surfactant in a cleaning composition com-
prising a hypochlorite bleaching component and one or more hypochlorite compatible surfactants, to reduce the foam
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produced by said hypochlorite compatible surfactants upon use of the cleaning composition.

Test method for the reduction of foam generation evaluation

The reduction of foam may be measured by comparing the foaming height produced by each composition using the
following method:

5ml of test product are applied to one face of a dry sponge, said face being thereafter wetted with 10ml of water.
The wetted sponge is then squeezed ten times over a graduated cylinder. The collected foam is measured. Differences
of £5mm are not significant.

In the detergent compositions of the invention, the abbreviated component identifications have the following mean-
ings:

C8 AS : Octyl sulphate, available from Albright and Wilson, under the tradename Empimin® Lv33
24 AS : Sodium Cy5 - C44 alkyl sulphate, available from Albright and Wilson, under the tradename Empicol®
0298/F

Amine oxide : Cy, - C14 amine oxide, commercially available under the tradename Genaminox® LA from Hoechst

Polymer : Copolymer of acrylic acid and alkyl (C5-Cq) acrylate, commercially available under the tradename
Carbopol® 1623 from BF Goodrich

Fatty acid : Cg - Cqg fatty acid

nonionic : Capped ethoxylated carboxylate of formula C12-C1,(OCH,CH,),CH>COOR, wherein x is an integer
ranging from 2 to 4

The invention is illustrated in the following non limiting examples, in which all percentages are on a weight basis
unless otherwise stated.

Example

The following compositions, according to the invention, were prepared:

A B C D E F
C8 AS 20 - 3.0 2.0 - 4.0
24AS 2.0 3.0 - 2.0 4.0 -
Amine oxide - 1.0 | 1.05 (| 20 - -
Fatty acid - - 0.5 0.5 - -
nonionic 0.5 1.0 0.5 1.0 0.5 0.5
Sodium hypochlorite | 1.5 1.0 1.5 1.5 1.0 1.0
Caustic 1.5 1.0 1.5 1.0 1.0 1.0
Polymer 1.0 1.5 1.5 - 1.5 1.5

Water and minors up to 100

Claims
1. A cleaning composition comprising:

a)-a hypochlorite bleaching component



10

15

20

25

30

35

40

45

50

55

EP 0 812 908 A1

b)-a hypochlorite compatible surfactant, and

c)-a nonionic surfactant having the formula: R{(OR5),ORs, wherein R, is a Cg-C1g linear or branched alkyl or
alkenyl group, aryl group, alkaryl group, Rs is a C5-Cq linear or branched alkyl group, Rz is a C1-C1¢ alkyl or
alkenyl group and n is an integer ranging in the range of from 1 to 20.

A cleaning composition according to Claim 1, wherein said nonionic surfactant is present in an amount of 0.01% to
25%, preferably from 0.05% to 10% by weight of the composition.

A cleaning composition according to either one of Claim 1 or 2, wherein said hypochlorite compatible surfactant is
a combination of a short chain surfactant and a long chain surfactant, said surfactants comprising a hydrophobic
portion and a hydrophilic portion, wherein the chain length of the hydrophobic portion of the short chain surfactant
is Cg to Cg and the chain length of the hydrophobic portion of the long chain surfactant is C4g to Cog.

A cleaning composition according to any one of Claim 1-3, wherein said hypochlorite compatible surfactant is
present in an amount of from 0.1% to 20%, preferably from 0.3% to 10% by weight of the composition.

A cleaning composition according to any one of Claim 1-4, wherein said composition further comprises a fatty acid,
or mixtures thereof.

A cleaning composition according to Claim 5, wherein said fatty acid, or mixtures thereof are in an amount of from
0.1% to 10%, preferably from 0.1% to 4% by weight of the composition.

A cleaning composition according to any one of Claims 1-6, wherein said composition is in liquid form.

A liquid composition according to Claim 7, wherein said composition is packaged in a spray dispenser, preferably
in a trigger spray dispenser.

Use of a nonionic surfactant in a cleaning composition comprising a hypochlorite bleaching component and one or
more hypochlorite compatible surfactants, to reduce the foam produced by said hypochlorite compatible surfactants
upon use of the cleaning composition, said nonionic surfactant having the formula: R{(OR5),0OR3, wherein Ry is a
Cg-Cyg alkyl or alkenyl group, Rs is a C»-C4q alkyl group, Rs is a C4-C alkyl or alkenyl group and n is an integer
ranging in the range of from 1 to 20.

10. Use according to Claim 9, wherein said composition further comprises a fatty acid component.
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