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NOCARBOXYLATE SEQUES-

The present invention is directed to aqueous structured liquid detergent compositions comprising surfactant material, water and

electrolyte, wherein the electrolyte comprises aminocarboxylate sequestrant and

of preparing liquids.

builder material. The invention further relates to a process
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AQUEOUS STRUCTURED LIQUID DETERGENT COMPOSITION COMPRISING
AMINOCARBOXYLATE 3EQUESTRANT

Technical Field

The present invention relates to aqueous liguids, in
particular structured liquids and processes of preparing

agqueous liquids.

Background & Prior Art

Liquid detergent compositions are well-known in the art and
offer several advantages over solid compositions. For
example, liguid compeositions are sasier to measure, to
dispense and to dissolve into a laundering liguor and
liquid compositions give more confidence to the consumer of
being safer and less harsh to the washed or laundered
textile and environment than solid compositions. This may
be the reason that heavy and light duty laundry liquid
detergent products are gaining in popularity ever since
their introduction on the market at tha expense 0of powdered

detergent products, in particular for coloured fabrics.

We have however found that liquid detergent compositions
may suffer from extensive physical instability, chemical
instability and/or high viscosity problems as compared to
s0lid detergent compositions and these problems are even
more imminent for concentrated aqueous liquids. This is
probably due to the high number of possible interactions of
ingredients in liquid detergent compositions. Moreover,
these interactions will affect not only the stability and

viscosity, but alsoc the wash performance.
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EP 137474 and EP 137475 disclose aqueous prespotting
compositions comprising surfactant and chelating agent. The
compositions are said to have good water-borne and oil-

borne stain removal characteristics.

EF 267,653 discloses detergent compositicns comprising
surfactant, builder and biodegradable EDDS which is said to

possess excellent stain removal properties.

WO 52/06164 discloses the use of polyhydroxy fatty acid
amide surfactants in detergent compositions and refers to

the use of EDDS as chelating agent.

WO 94/03553 discleses detergent compositions comprising
bleach and EDDS, as a biodegradable bleach stabiliser,

WO 94/03554 discloses detergent compositions comprising
EDDS, percarbonate and layered silicate. The compositions
are said to have benefits on bleachable and enzymatic stain
removal even when reduced amounts in total of builder,

bleach and chelant are used.

WO 94/03572 discloses detergent compositions comprising
EDDS and crystalline layvered silicate to reduce the
deposition of salt encrustations and multi-cycle build up
of such encrustations. As indicated in the abstract and
disclosed in the example, the document relates to granular
compositions. The compositions comprise perborate and

layered gilicate material.
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WO 94/20599 discloses detergent compositions comprising
surfactant and EDDG or HPDDS. The compositions are said to

have good stain removal and cleaning performance.

US 3,956,198, US 5,221,496, US 5,186,856, US 4,560,492 and
EP 233,010 disclose the use of aminocarboxylates for

improving stain removal.

Aninocarboxylates have further been disclosed in US
4,663,071 and FR 2,156,080,

We have found that a way of formulating detergent
compositions which have good stain removing performance and
environmental profile. The compositions have the advantage
of being physically and chemically stable with low viscous

and good dispersing properties.

Consequently, the present invention is directed to an
aqueous structured liquid detergent composition comprising
surfactant material, electrolyte and water, wherein the
electrolyte comprises aminocarboxylate sequestrant and

builder material.

The present invention is further directed to a process of
preparing an agqueous structured liguid detergent
composition comprising surfactant material, electrolyte and
water, wherein the electrolyte comprises aminocarboxylate
sequestrant, and wherein the process involves mixing the
ingredients whilst keeping the pH above 6 and keeping the
temperature below 80°C, preferably after addition of the

carboxylate.
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The present invention is further directed to a process for
washing coloured fabric by using a liguid detergent

composition comprising an aminocarbozylate sequestrant.

Detailed Description of the Invention

In view of the consumer confidence, liguids preferably only
contain safe and non~harsh ingredients. Consequently,
liquids of the invention are preferably free of bleach, of
layered silicate and contain up to 10%, more preferably up
to 5%, most preferably up to 3%, in particular preferred

substantially no scolvent material.
We have found that that ligquids of the present invention
which meet one or more of these criteria are in particular

preferred for the washing of stained, coloured clothes.

Liguid compositions

Two general and separate classes of liquids compositions,
isotropic and structured liquids, are known in the art.
Isotropic liquids are liquids in which all ingredients are
dissolved and, contrary to structured liquids, there is no

structure present in isotropic liguid.

Structured liquids are well-known in the art. They can
either be internally structured, whereby the structure is
formed by primary ingredients, preferably by surfactant
material, and/or by providing a three dimensional matrix
structure using secondary additives, preferably polymers
and/or silicate material. Structuring may be brought about
to endow properties such as consumer preferred flow
properties and/or turbid appearance. Many structured

liquids are also capable of suspending particulate solids,
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such as particles of clay that may be used to provide a
fabric-softening effect to fabrics. Examples of structured
liquids without suspended solids are given in US-A~
4,244,840, whilst examples where solid particles are
suspended are disclosed in EP-A-160 342; EP-A-38 101;
EP-A-140 452 and also in the aforementioned US-A-4,244, 840,
We have found that structured liquids are preferred over
isotropic liquids as they provide more formulation
flexibility, e.g. as regards inclusion of ingredients and
concentration. Structured ligquids may however suffer from

viscosity and stability problems.

Preferably, liquids of the invention have a viscosity of
frem 200 to 2500mPa.s at 21 s™' at 25°C, more preferably
the viscosity is lower than 2000, most preferably the

viscosity is lower than 1200.

Preferably, liquids of the invention have a stability of at
most Smm velume phase separation after 1 month storage at
room temperature, more preferably at most 2mm, most

preferably there is substantially no phase separation.

Surfactants
Liquid detergent compositions of the invention comprise

surfactant materials.

In the widest definition the surfactant material in
general, may comprise one or more surfactants, and may be
selected from anionic, cationic, nonionic, zwitterionic and
amphoteric species, and {provided mutually compatible)

mixtures thereof,
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Suitable nonionic surfactants include for example aliphatic
alcohols, acids, amides or alkyl phencls with alkyl oxides,
especially ethylene oxide. Specific nonionic detergent
compounds are alkyl (C¢-Cis) primary or secondary linear or
branched alcchols with ethylene oxide, and products made by
condensation of ethylene oxide with the reaction products

of propylene oxide and ethylene-di-amine.

We have found that the wash performance of liquids is in
particular improved when nonionics are included in
compositions of the invention. Preferably, the level of
nonionic surfactant materials is from 1 to 40% by weight of

the composition, more preferred from 2 to 25%.

Compositions of the present invention may contain synthetic
anionic surfacrant ingredients. Suitable anionic
surfactants are usually water-scluble alkali metal salts of
organic sulphates and sulphonates having alkyl radicals
containing from about 8 to about 22 carkon atoms. Examples
of suitable synthetic anionic surfactant compounds are
scdium and potassium C8-Cl8 alkyl sulphates, sodium and
potassium alkyl (Co—Cir) benzene sulphonates and ether
variants thereof. Generally, the level of the abkove
mentioned non-soap anionic surfactant materials is from 1
to 40 % by weight of the compositicn, more preferred from 2
to 25%.

It is also possible, and sometimes preferred, to include an
alkali metal soap of a Cl2-C18 carboxylic acid. Preferably,
the level of soap is from 1 to 35% by weight of the

composition, more preferred from 5 to 25%.
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Preferably, surfactant material is present at a level of at
least 1% by weight of the composition, more preferred at
least 5% by weight, most preferred at least 10% by weight
of the composition; and preferably at a level of at most
70% by weight, more preferably at most 40%, most preferably
at most 35% by weight.

Preferably, compositions according to the invention
comprise anionic and nonionic surfactants, more preferably
each at a level of higher than 5% by weight of the

composition.

Electrolyte Material

Compositions accerding to the invention comprise
electrolyte material. It is noted that for the purpose of
the invention, the term electrolytes includes seguestrants

and bullder material.
Preferably, the total level of electreolyte is from 1 to 60%
by weight of the composition, more preferably from 5 to 45%

by weight, most preferably from 10 to 30% by weight.

Aminocarboxylate Sequestrants

Compositions of the invention comprise an aminocarboxylate

sequestrant.

Most preferably, the aminocarboxylate sequestrant is
selected from 1N carboxylates, 2N carboxylatesg, 3N

carboxylates and mixtures thereof.

Preferably, aminocarboxylates of the invention are selected

from the amino (poly)carboxylates.
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Preferably, Lhe ssquestrant is selected from
aminocarboxylate comprises an -N (MOOCCH:}, group and/or an
"N‘CHQCCH;GipM)(CGOM) grougp, wherein M is nydrogen, mefa-
{(=.q. a.kall wetal), ammonium or a mixture thereof, wherein

the sequestrant L= optionally sulbbscicutad with cne or mores

i dhe Liquiet g

oreerably, the ssquestrant of tne invention is salectad

acid, meiny.

diacatic acid, ethylienedlanmine tri

glycine diacetic acid, diethylenet

Wi-h:= this group, the preferred sequestrant s seleacted

from salts of glutamic acld M, N-diacetic acid, beca-alanine
ceriz acid, methyl glycine diaceric acid,

a
ethylenediamine—N,N—diSuccinic acid and mixtTures tharectT.

Within this group, beta-alanine diacetic aclid,
glycine diacetic acid, ethylenediamine—N,N—disuccin;c acid

and mixtures thereof are preferrad.

@within this group, methyl glycine diacetic acid,
ethylenediamine-N,N~disucc;nic acid and mixtures tnereckt
d

are preferred. §,5 ethylenediamlne—w,N—disuccinic acid is
in particular preferred.
in +he Lsgmcl ddw&*

Preferably, the level of the sequestrant g tTne 1nventlon

is from 0.1 to 5% by weight of the composition, more

14 gme-

wylizs,
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breferably from 0.5 to 4% by weight, most preferably from 1
to 3% by weight of the composition.

Builder

In any event, compositions according to the present
invention include detergency builder material, some or all
of which may be electrolyte. In this context it sheuld be
noted that some surfactant materials such as for example

soaps, also have builder properties.

Examples of pheosphorous containing inorganic detergency
builders include the water-scluble salts, especially alkali
metalpyrophosphates, orthophcsphates, polyphosphates and
phosphonates. Examples of non-phosphorus-containing
inorganic detergency builders, when present, include
water-soluble alkali metal carbonates, bicarbonates,
silicates and crystalline and amorphous aluminosilicates.
Examples of organic detergency builders, when present,
include the alkaline metal, ammonium and substituted
ammonium polyacetates, carboxylates, polycarboxylates,

polyacetyl carboxylates and polyhydroxysulphonates.

Preferably, builder material is selected from sodium
citrate, sodium tripolyphosphate, zeolite and mixtures

thereof.

Preferably, the builder is included in level to obtain a
Ca’ concentration in the wash liquor is below 1077 mol/1,
more preferably below 107 mol/l, most preferably below 107°
mol/l, e.g. from ¢ to 10°° mol/1l. We have found that this
favourably influenceg the objective of the present

invention.
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Preferably, the level of non-soap builder material is
higher than 5%, more preferably higher than 7%, most
preferably higher than 8% by weight of the composition and
preferably lower than 40%, more preferred lower than 38% by

weight of the composition.

Surprisingly, we have found that in particular the
combination of a seguestrant according to the invention and
the builder material according to the invention at the
levels indicated, leads to stable and high performing
liguids.

Salting-out electrolyte

Compesitions according to the invention preferabiy contain
a salting-out electrolyte that is able to bring about
internal structuring of the liquid, preferably in the form
of lamellar droplets of the surfactant material.
Salting-out electrolyte has the meaning ascribed to in
specification EP 79,646, i.e, salting-out electrolytes have
a lyotropic number of less than 9.5, preferably less than
9.0. Examples are sulphate, citrate, NTA and carbonate.

We have found that the aminocarboxylate of the compositions
of the invention is preferably combined with another
salting-out resistant electrolyte in order to provide

stable, low viscous structured liquids.

Preferably, the compositions contain from 1% to 60%,

especially from 10 to 45% of salting-cut electrolyte.
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Optionally, some salting-in electrolyte (as defined EP
79,646) may also be included.

Water
It is preferred to prepare highly concentrated ligquids,
although this is in particular difficult in view of the
physical.properties of the liquid. Liguid compositions of
the invention therefor preferably comprise water at a level
of from 30 to 60%, more preferably from 32 to 50%, most
preferably from 35 to 45% by weight of the composition,

Preferably, liquids ¢f the invention have a pH of from 7 to

10, more preferably of from 7.5 to 9.

Optional ingredients

Apart from the ingredients already mentioned, a number of
optional ingredients may alsc be present, for example
lather boosters, lather depressants, inorganic salts such
as sodium sulphate, and, usually present in very minor
amounts, fluorescent agents, perfumes, enzymes such as
proteases, amylases and lipases (including Lipolase (Trade
Mark) ex Novo), enzyme stabilisers, anti-redeposition

agents, germicides and colorants.

Processing

Generally, liguid detergent compositions of the inwvention
may be prepared by any method described in the art. An
example is to disperse of electrolyte ingredient together
with the minor ingredients except for the temperature and
pH sensitive ingredients, such as enzymes, perfumes, etc. -

if any- in water of elevated temperature, followed by the
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addition of the builder material kér?—any—{ the surfactant
material (pocssibly as a prenix) under stirring and
thereafter cooling the mixture and adding any pE and
-emperature sensitive minor ingredieﬁts.

5 .

However, af indicated above, We nave found a particul
preferred process of preparing liquids of the invention.
Consequencly, the presenc invention 1s directed Lo a

&

rocess of ing a liquid detergent composizion

=
el

T i
comprising surlactant materia., electrolyte and water,
wherein the ccmposizicn has a srructure and the electrolyte
comprise aminocarboxylate sequestrant and mixtures ther=ol,
by mixing the ingredients and keeping -he pH abcve @ and

che temperature belcw BO°C.

—
[Eal

praferably, liguids of the invention are preparad DY mixing
water and electrolytes, inciuding the sequestrant of the
invention and any builder material, where

20 surfactants is added. We have found that the process of the
invention ensures the bhest product cnaracteristics as
regards solidification and stability. The process has in
particular been found to pe peneficial when the seqﬁes
is added before the reolite puilder material, whereafter

2% the active premix is added. This would not be expected in
view of the presence of the sequestrant which would

sequester metal present in the builder material.

The invention will be il1iustrated by way of the following

30 non-limiting Exampies.

e . o ~WIENZEDGHEEY
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Examples

Examples 1-6
The tetrasodium salt of glutamic acid N,N-diacetic acid,

5 the trisodium salt of beta-alanine diacetic acid, the
trisodium salt of ethylenediamine triaceticacid, the
trisodium salt of methyl glycine diacetic acid, the
pentasodium salt of diethylenetriamine penta-acetic acid,
the tetrasodium salt of S,5 ethylenediamine-N,N-disuccinic

10 acid, the tetrasodium salt of ethylenediamine tetra-acetic
acid and the sodium salt of ethylenediamine
di(sulfosuccinate) were incorporated at concentrations
between 1 and 4% in the compositions listed in Table 1. The
ingredients were mixed according the process of the

15 invention, as indicated in the description.

Rll ligquids have good physical properties and show good
performance. The liquids with a 2/3N carboxylates were
preferred over the 1N carboxylates as regards the

20 performance.

Examples 7-14

The liguids of Tables 2 and 3 were prepared by mixing the

ingredients according to the process of the invention as
25 indicated in the description whilst keeping the pH above 6

and the temperature below 80°C. The physical properties,

wash performance and environmental profile of the

compositions was determined.

30
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Table 1
Ingredients Ex.1 | Ex.2 |Ex.3 |Ex.4 |Ex.5 | Ex.§
Na-LAS 28 7 24 17.5
PAS 1) 10
Nenionic 2) 18.4 |3 9 18
Nonionic 3) 12
Sodium Alkyl 6
Ethoxy Sulphate
Oleic-acid 10 1 4.5 12
NaOR and/or KOH neutralisation up to pH 8-10
Glycerol/borax 7.7 8.5 8.5 4.5 3.5 3.5
Monc & tri 4
ethanolamine
Sodium citrate 10 7.7 2.8 1.5 (11.5
Zeolite 15 15
STP 20 22
Deflocculating 1 1 1 1 1
polymer 4)
Polymer 5) 0.5 0.5
Minors 0.8 1.1 0.8 0.9 6.2
Enzymes 1.0 0.6 0.6 0.4 0.7 0.7
PVP 0.5

Water up to 100
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1) Primary Alkyl Sulphate

Fatty alcohol ethoxylate 7EO
Fatty alcohol ethoxylate 9EQ
4) Polymer All of EP 346995

5 5) Permalose, ex ICT

Table 2
Ingredients | Reference {Ex.7 |Ex.8 |Ex.59 |Ex.10
Na-LAS 17.5 17.5 17.5 17.5 17.5
Fatty 9 9 9 9 9
alcohol
ethoxylate
TEQ
Oleic-acid 4.5 4.5 4.5 4.5 4.5
NaQH and/or adjust pH to 8.5
KOH
Glycercl 2.0 2.0 2.0 2.0 2.0
Borax 1.5 1.5 1.5 1.5 1.5
Sodium 11.5 9.0 9.0 9 9.0
citrate
Zeolite 15 15 15 15 15
5,5 EDDS 1) 2
Trilon ES 2
2)
Trilon GS 2
3
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16 7
Nervanaid 2
GB5-5 4)
Polymer 5) 1 1 il 1 1
0ily-Soil 0.5 0.5 0.5 0.5 0.5
Release
polymer
Enzyme 0.7 0.7 0.7 0.7 0.7
Minors 0.9 0.9 0.9 0.9 0.9
Water up to 100%
Product
properties:
Physical Okay Okay | Okay | Okay | Okay
stability
Pourability | Okay Okay | Okay |Borde | Okay
rline
Stain ref best | improved over
removal reference
Environment | Okay Okay | Okay | Okay | Border
al line
acceptabili
ty

Ethylenedianine-N,N-disuccinic acid
Methylglycine diacetic acid
Beta~-alanine diacetic acid
Glutamic acid N,N-diacetic acid
Polymer All of EP 346935
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Table 3
Ingredients reference { £x.11 |Ex.12 | Ex.13 Ex.14
Fatty alcohol | 18 18 18 18 18
ethoxylate
TEO
Oleic-acid 12 12 12 12 12z
NaCH and/or adjust pH to 8.5
KOH
Glycerol 2.0 2.0 2.0 2.0 2.0
Borax 1.5 1.5 1.5 1.5 1.5
Sodium 11.5 11.5 11.5 11.5 11.5
citrate
Zeolite 15 15 15 15 15
5,5 EDDS 1) i
Trilon ES 2) 2
Trilon GS 3} 2
Nervanaid 2
GBS-5 4)
Polymer 5) 1 1 1 1 1
Oily-Soil 0.5 0.5 0.5 0.5 0.5
Release
rolymer;
Permalose
Silicon oil 0.3 0.3 0.3 0.3 0.3
Protease 0.4 0.4 0.4 0.4 0.4
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Lipolase 0.2 0.2 0.2 0.2 0.2
Amylase 0.1 0.1 0.1 0.1 0.1
Flucrescent 0.1 0.1 0.1 0.1 0.1
whitening
agent
Perfume 0.5 0.5 0.5 0.5 0.5
Water up to 100%
Froduct
properties:
Physical Ckay Okay | Ckay Okay Okay
stabllity
Pourability Okay Okay Ckay | Border | Okay
line
Stain removal | ref best improved over
reference
Environmental | Okay Okay Okay Okay Border
acceptablility line

1) Ethylenediamine-N,N-disuceinic acid

2) Methylglycine diacetic acid

3) Beta-alanine diacetic acid

4) Glutamic acid N,N-diacetic acid

5) Polymer All of EP 346995

From the results 1t can be concluded that Trilen ES, Trilon

GS and Nervanaid GBS-5 give adequate product

characteristics in base formulations 5 and é. However,

Trilon ES and Nervanaid GBS-5 are preferred over Trilen GS
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for pourability reasons. Trilon ES and G5 are preferred for
environmental reasons, $,S5 EDD3 is however the most

preferred sequestrant also with respect to stain removal.



Claims

1. Aquecus structured liquid detergent composition comprising

surfactant material, electrolyte,

wherein the elactrolyte comprises 0.1 to 5% by weight of
aminocarboxylate sequestrant selected from glutamie acid N,N-
diacetic acid, beta-alanine diacetic aecid, methyl glycine )
diacetic acid, ethylenediamine-N,N-disuccinic acid and

mixtures thereof; and

more than 5% by weight of puildser materizl selected from

citrate, tripolyphosphate, zeolite and mixtures. thereof:

and water.

U}
i
3
-
o2
D

2. Composition according to claim 1, wher

E]

aminocarboxy.ate sequestrant is $,35 ethylenediamine-N,N-

G
t

disuccinic acid.

3. Composition according to claims 1-2, wherein the buildsr

comprises zeclite.
4. Zompcsition accerding te claims 1-3, wherein the
electrolyte comprises aminocarboxylate and a salting-cut

resistant 2lectrolyte.

5. Process of preparing a liguid detergent composition

TR o e IR modemyg a7 RN T Y NG FT Al it ik

L S e A R e oy T 3 R R 11 1 € S o pa L Oy e At EeSy AR 9T Ry
= 1= L PR S = TR Al e 1o pod e = Er
=& PO o a oS e EaeeEre-—ana TCCT IO =Yoo —Conprrae
FEIRoCEEboKyIaTe—segquestrants according any of the preceding

[+)

claims, by mixing the ingredients and keeping the pH above

and the temperature below BOEC.

AMENDED SHEET
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9. Washing process for stained, colcured fabric in which &

liquid detergent compositicn according to claims 1-4 is 4sed.

ok ke

AMERNDEE SHEET
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