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Description

The present invention relates to aqueous-based, mobile, fluid detergent compositions praferably
containing effective quantities of detergent builder. _

Except where the contrary is stated, or the context otherwise forbids, the following terms in
parenthesis, wherever used in this specification and claims, shall have the meanings hereinafter ascribed
to them in this Definitions section.

The term “builder” is sometimes used laosely in the detergent art to include any non-suifactant whose
presence in a detergent formulation enhances the cleaning effect of the formulation. More usually,
however, the term is restricted to those typical “builders’” which are primarily useful as a means of
preventing or ameliorating the adverse effects on washing of calcium and magnesium ions, e.g. by
chelation, sequestering, precipitation or absorption of the jons, and secondarily as a source of alkalinity
and buffering. The term "Builder”" is used herein in the more restricted sense, and refars to additives which
ameliorate the effects of calcium to a substantial extent. it includes sodium or potassium tripolyphosphate
and other phosphate and condensed phosphate salts such as sodium or potassium arthophosphates,
pyrophosphates, metaphosphates or tetraphosphate, as well as phosphonates such as
acetodiphosphonates, amino tris methylene phosphonates and ethylenadiamine tetramethylene
phosphonates. It also includes alkall metal carbonates, zeolites and such organic sequestrants as salts of
nitrilotriacetic acid, citric acid and ethyiene diamine tetracetic acid, polymeric polycarboxylic acids such as
polyacrylates and maleic anhydride based copoiymers.

For the avoidance of doubt, “Builder’’ is usad herein to include water soluble alkali metal silicates such
as sodium silicate, but excludes additives such as carboxymethyl cellulose, or polyvinyl pyrroiidone whose
function is primarily that of soil suspending or anti-redeposition agent.

“Electrolyte” is used herein to denote those ionic compounds which have a solubility n water at 0°C,
expressed as wt% of anhydrous compounds, of at least 5, which dissociate at least partially in aqueocus
solution to provide ions, and which at the concentrations present tend to lower the total solubility
{including micellar concentration) of surfactants in such soiutions by a “saiting out” effect. itincludes water
soluble dissociable, inorganic salts such as, for example, alkeli metal ar ammonium chloridas, nitrates,
phosphates, carbonates, silicates, perborates and polyphosphates, and also certain water soluble arganic
salts which desolubilise or “salt out” surfactants. It does nat include salts of cations which form water
insoluble precipitates with the surfactants present or which are only sparingly soluble in the composition,
such as calcium chloride or sodium suiphate.

Reference herein to the Electrolyte content or concentration refer to the total dissolved Electrolyte,
including any dissolved Builder, if such Builder is also an Electrolyte, but excludes any suspended solid.

"Hydrotrope” denotes any water soluble compound which tends to increase the solubility of
surfactants in aqueous solution. Typicai Hydrotropes include urea and the alkali metal or ammonium salts
of the lower alkyl benzene suiphonic acids such as sodium toluene sulphonate and sodium xylene
sulphonate.

Whether a particutar campound is an Electrolyte or a Hydrotrope may sometimes depend on the Active
Ingredients present. Sodium chicride is normally considered a typical Electrolyte, but in relation to
sultaines, it behaves as a Hydrotrope. “Electrolyte” and “Hydrotrope”, as used herein, must therefore be
construed in the context of the particular Active Ingredients.

As used herein “Soap” means in at least sparingly water soluble salt of a natural or synthetic aliphatic
monocarboxylic acid, which salt has surfactant properties. The term includes sodium, potassium, lithium,
ammonium and alkanolamine salts of Cy.,, natural and synthetic fetty acids, including stearic, palmitic,
oleic, linoleic, ricinoleic, behenic and dodecanoic acids, resin acids and branched chain monocarboxylic
acids.

The “Usual Minor Ingredients” includes those ingredients other than Water, Active Ingredients,
Builders and Electrolytes which may be included in laundry detergent compositions, typically in
proportions up to 5%, and which are compatible in the relevant Forrulation with a Pourable, chemically
stable non-sedimenting composition. The term includes antiredeposition agents, dispersants, antifoams,
perfumes, dyes, aptical brightening agents, Hydrotropes, solvents, butfers, bleaches, corrosion inhibitors,
antioxidants, preservatives, scale inhibitors, humectants, enzymes and their stabilizers, bleach activators,
and the like. As used herein “Functional ingradients” means ingredients which are required to provide a
beneficial effect in the wash liquor and includes ingredients which contribute to the washing effectiveness
of the composition e.g. surfactants, Builders, bleaches, optical brightensrs, alkaline buffers, enzymes and
antiredeposition agents, and also anti-corrosives and anti-foams, but excludes water, solvents, dyes,
perfume, Hydrotropes, sodium chloride, sodium suiphate, solubilisers and stabilisers whose sole function
is to impart stability, fluidity or other desirable characteristics to a concentrated formulation. 'Payload”,
means the percentage of Functional Ingredients based on the total weight of the compaosition. “Active
Ingredients”, means surface active materials.

All references herein to “"Centrifuging”’, unless stated to the contrary, are to be construed as refarring
to centrifugation at 25°C for 17 hours at B0O times normal gravitational foree;

Al references to “High G Centrifuging”” mean centrifugation at 20,000 G at 25°C. Except where stated to
the contrary, High G Centrifuging was carried out for 5 minutes.
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The expression “Separabig Phase” is used herein to dencte components, or mixtures of components
of a pourable detergent composition, which are each separable from the composition to form a distinct
layer upon Centrifuging. Unless the context requires otherwise all references to the composition of
Separable Phases are references to the compositions of the centrifugally separated phases and references
to the structure of a composition relate to the uncentrifuged composition. A single Separable Phase may
comprise two or more thermodynamically distinct phases, which are not separable from each other on
Centrifuging as in, for example, 2 stable smuision or floc.

“Disparsed” is used herein to describe a phase which is discontinuously distributed as discrete
particles or droplets in at least one other phass. *Co-continuous’’ describes two or more interpanstrating
phases each of which extends continuously oras a continuous network thraugh a common volume, or else
is formed of discreet or Dispersed elemants which interact to form a continuous matrix tanding to maintain
the position of each elemant in relation to the matrix whan the system is at rest. “Interspersed” describes
two or rnore phases which are either Co-continuous or of which one or more is Disparsed in the other or
others.

References to “*Solid Phases’" are to substances actually present in the composition in the solid state at
ambient temperature, and including any water of crystallization or hydration unless the context requires
otherwise. References to solids include references to microcrystalline and cryptocrystalline solids, i.e.
solids whose crystals are not directly observed by optical microscopy but whose presence can only be
inferred. A “Soiid Layer” is a solid, pasty or non-pourable gelatinous layer formed on Centrifuging.

“Total Water" refers to water present as liquid water in a predominantly aqusous phase, togsether with
any other water in the composition, e.g. water of crystallisation or hydration or water dissolved or
otherwise present in any predominantly non-aqueous phase.

“Dry Weight" refers to residual weight after drying to constant weight at 140°C.

The term "Eormulation” is used to describe the combination of ingredients which make up the Dry
Weight of a compoasition. Thus the same Formulation may be exemplified by a number of compositions,
differing in their Percentage Dry Weight,

"Stable” means that no layer containing more than 2% of the total volume separates from the bulk of
the composition within 3 months under normal gravity and, except where stated to the contrary, at room
temperature.

The “Shear Test” means a test in which a sample is passed through a straight 40 mm tube having an
internal radius of 0.25 mm under a pressure of 34.5 bar {500 p.s.l.g.). The Shear Test was carried out in the
case of all measurements described herein, by sucking a sampie into a 500 mi pressurs vassel through a
broad aperture tube, replacing the broad aperture tube by the 0.25 mm radius tube and applying a nitrogen
pressure of 34.5 bar (500 p.s.i.g.) in the pressure vessel until the latter was empty. The 0.25 mm tube was
then replaced by the broad aperture tube so that the cycle could be repeated. Typically, the above method
generates a shear rate of approximately 127,000 sec™'.

“Shear Stable” means Stable after 3 passes through the Shear Tast, “Shear Unstable” means

non-Stable after exposura to 3 or less passes through the Shear Test, or to a lower shear rate.

vShear Sensitive” means undergoing loss of stability or substantial increase in Viscosity after
exposure to moderate shear. Shear Sensitivity was determined using a Contraves “Rheomat 30"
viscometer, cone and plate measuring system 2, at 25°C, increasing the shear linearly from 0 to 280 sec™
over 1 minute (the “upsweep”) and immediately decreasing it linearly to 0 sec™' over 1 minute {the
“downswaep”). A composition is adjudged Shear Sensitive if it is not Stable after the cycle and if the
Viscosity at 150 sec™! on the downsweep is more than 10% greater than on the upsweep.

“Temperature Stable’’ means that no layer containing more than B% of the volume separates from the
bulk of the composition within 24 hours of being heated by immersing a 20 g. sample in a water bath
maintained at 90°C for 110 minutes, followed by immediate immaersion in a water bath maintained at 100°C
for 10 minutes.

References herein to the “pH’ of detergent compositions, are to the pH as measured by a Pye Unicam
401 combined glass/calomel slectrode. -

“Conductivity'’ refers to specific conductance measured at 25°C ata frequency of 50 KHertz. The results
guoted were measured on a CDM3 “Radiometer” conductivity bridge using a CDC314 flow and pipette csil.

The “First Conductivity Minimum™ refers to the graph of Conductivity against increasing dissolved
Efectrolyte concentration in a liquid detergent composition comtaining a fixed proportion of Active
Ingredients to water, wherein the Conductivity, usually having initially risen to a maximum value, declines
to a minimum value and then rises again. The term signifies the concentration of Electrolyte corresponding
to this minimum value, or the lowsst concentration of dissoived Electrolyte corresponding to one of a
plurality of such minima.

All percentages, unless otherwise stated, are by weight, based upon the total weight of the
composition.

All referencas herein to “Viscosity” except whare otherwise stated are to the viscosity as measured on
a cup and bob viscometer at 25°C after two minutes running using a 20 mm internal diameter fiat bottomed
cup, 92 mm long, and a 13.7 mm diameter bob, 44 mm long, with conical ends having at 45° horizontal
angle. and 4 mm diameter spindle. The tip of the bob was 23 mm from the base of the cup. This
corresponds to Contraves “Rheomat 30" viscometer using measuring system C.
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"Pou:able", as used hersin, means having a Viscosity of less than 2 Pascal seconds at a shear rate of
136 sec™ .

“Viscosity Drop” means the difference betwsen the Viscosity of a shear thinning composition
measured at 21 sec™' and the Viscosity measured at 136 sec™.

“Yield Points” whenever referred to herein are as measured on an RML Series Il Deer Rheomaeater at
25°C, using part No. MG7101.

"L, phase denotes a clear, fluid, optically isotropic, micellar solution of surfactant in water, which
oceurs at concantrations above the critical micellar concentration, and wherein the surfactant molecules
are believed to aggregate to form spherical, oblate (disc) or prolate (rod) micelles.

“Bilayer” includes a layer of surfactant approximately two molecules thick, which is formed from two
adjacent parsilel layers, each comprising surfactant molecules which are disposed such that the
hydrophobie portions of the molscules are focated in the interior of the Bilayer and the hydrophilic portions
arg located on its outer surfaces. “Bilayer”’ is also used herein to include interdigited |ayers, which are less
than two molecules thick. An interdigited iayer may be ragarded as a Bilayer in which the two layers have
interpenetrated allowing at least some degree of overlap between the hydrophobic portions of the
molecules of the two layers.

“Spherulite’” means a spherical or spheroidal body having dimensions, of from 0.1 to 50 micrometers.
Spherulites may sometimes be distorted into proiate, oblate, pear or dumbell shapes. “Vesicle” means a
Spherulite containing a fiquid phase bounded by a Bilayer. "Multiple Vesicle” means a Vesicie which
contains one or more smaller Vesicles,

“Lamellar Phase” means a hydrated solid, or liquid crystal phase in which a plurality of Bilayers are
arranged in & substantially parallel array, separated by layers of water or an aqueous solution, and having a
sufficiently regular lattice spacing of from 2.5 to 7 nm to be readily detectable by neutron diffraction when
present as a substantial proportion of 2 composition. As used herein the expression excludes concentric
Multiple Vesicles. .

“3" phase refars to a liquid crystai Lamellar Phase, of the type alsg known in the literature as “neat”
phase or “lameitar” phase. The “G’* phase for any given surfactant or surfactant mixture normally exists in
a narrow range of concentrations. Pure “G* phases can normally be identified by examination of a sample
under a polarising microscope, betwsan crossed polarisers. Characteristic texturgs are observed in
accordance with the classic paper by Rosevear, JAOCS Vol. 31 P628 (1954) or in J. Colioid and Interfacial
Science, Vol. 30 No. 4, P.6500 (1969).

“Spherical G Phase” means Multiple Vesicles formed from substantially concentric shells of surfactant
Bilayer alternating with agqueous phase with a “G” phase spacing. Typically conventional G phases may
contain a minor proportion of Spherical G Phase. .

"Lye” means an aqueous liquid phase containing Electrolyte, which phase separates from, or is
Interspersed with, a second liquid phase containing more Active Ingredient and less Electrolyte than the
Lye phase.

“l.amellar Composition” means a compaosition in which a major part of the surfactant is present as a
Lamellar Phase, or In which a Lamellar Phase is the principal factor inhibiting sedimentation. “Spheruiitic
Composition” means a composition in which a major part of the surfactant is present as Spherulites, or
which is principally stabilised against sedimentation by a spherulitic surfactant phase.

Technical background

Liquid detergents have hitherto been used mainly for light duty applications such as dish washing. The
market for heavy duty detergents, e.9. laundry detergents, has been dominated by powders, due to the
difficulty of getting an effective amount of surfactant and in particular of Builder into a stable liquid
formulation. Such liquids should in theory ba cheaper than powder detergents since they would avoid the
need to dry and would in many instances raplace the sulphate filler conventionally used in powder
detergents with water. They also offer the possibilities of greater convenience and more rapid dissolution
in wash water than powder. Attempts to provide solutions of the Functional Ingredients have been
relatively unsuccessful commercially. One reason for this lack of success has been that the most commonly
used and cost effective Builders e.g. sodium tripolyphosphate are insufficiently soluble in aqueous
compositions. Moreover due ta salting out effacts, increasing the amount of dissolved Builder tends to
lower the amount of surfactant that can be dissolved and vice versa. Potassium pyrophosphate Builders,
together with amine saits of the Active ingredients, which are more soluble, have been tried as alternatives
to the sodium salts but have not been found cost effective.

Unbuiit liquid detergents containing high levels of surfactant have been marketsd for laundry use, but
are unsuitable for hard water areas and havs enjoyed only limited success, mainly confined to markets
where the use of effective builders is subject to tegal constraints, and the competition from powders is
correspondingly less severa.

A different approach is to attempt to suspend the excess Builder as a solid in 2 liquid micellar solution,
or emuision, or surfactant. The probiem however has been to stabliise the systern to maintain the Builder in
suspension and prevent sedimentation. The literature has proposed numerous, relatively sophisticated
formulations, including the use of expensive potassium salits in place of cheaper sodium salts and of
solubilisers such as Hydrotropes, dispersants or solvants, all of which have prevented realisation of the
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potential cost saving. Even with such extranaous additives it was considersd necessary to use relatively
low concentrations of solid Builder, giving fimited washing effectiveness. This spproach has been
conditioned by caertain assumptions: that the Active Ingredient should as far as possible be in solution; that
the amount of Active Ingredient should be relatively high; that the amount of suspended solid should be
minimised to avoid difficulties in stabilising the suspension against sedimentation; that special thickeners
or stabilisers were essential to prevent sedimentation; and that Electrolytes which would desoiubilise the
surfactant be omitted or kept at very low levels.

A major feature of the art hitherto has been its smpyrical nature. No acceptable general theory has
been proposed to account for the stability of some compositions and the instability of others. There is thus
no way of predicting which compositions will be stable, and no general pracedure for designing a novel
Stable liquid detergent. The art contains no generaily appiicable teaching, and even the specific axamples
of most of the prior patents on liguid detergents, provide compositions which separate within a few weeks.
The relatively few exceptions have been apparently discovered by chance and no extrapolation has been
possible.

Products of this type have been introduced commercially in Europe and Australia, but have suffered
from certain serious drawbacks. The products have been relatively poor washing performers, sither due to
low Builder: Active Ingredient weight ratio, or to low alkalinity. They have also shown evidenca of
undesirabie sensitivity to mechanical and/or thermal stress, e.g. on shearing or storing under extreme
climatic temperature conditions. Thus some compositions separate on shearing, others become
excessively viscous. Most separate after storage at either 0 or 40°C. However the art has not taught how to
overcome the foregeing shortcomings. '

In addition to the compositions which have been developed commercially, many compositions have
been proposed in the literature which are not suitable for commercial exploitation in practice. Typicatly
such compositions are unstable, or insufficigntly stable to withstand normal storage without undergoing
sedimentation, or else are too expensive to manufacture in relation to their washing effectiveness, to be
considered for commercial development, .

There has recently been proposed a set of compositions in which the Active Ingredients form a network
of a Lamellar Phase, separable from the aqueous phase by Cantrifuging, which provides a gel structure
capable of supparting suspended particles of solid Builder. The gel structure is obtained by addition of
sufficient Electrolyte to salt out the Active Ingredient, so as to form an aqueous Lye phase and a Separable
Lamellar Phase, and by maintaining the solids content above a threshold for stability and below a ceiling
for Pourabiiity. The amount of Electrolyte required depends upon the hydrophiticity and melting point of
the surfactant, and whether any solubilising additives such as Hydrotropes or soivents are present. The
aforesaid gel compesitions tand to be higher in Payload and in the ratio of Builder/Active Ingredient, and to
be more cost affective than known commercial liquid compositions. Indeed, the best of the aforesaid
Lameiiar gel compositions are more cost affective soil removing agents than the best iaundry powders,

However, the Lamellar Compositions disclosed hitherto axhibit 2 mobility which is lower than is
desirable for some purposes.

Introduction to the invention

We have now discovered a novel group of compaositions comprising Electrolyte, Active Ingradients and
water which are capable of suspending solids, such as Builders to form Stable compositions which
combine improved washing performance with satisfactory mobility. We believe that our novel
compositions owe their stability to a previously unreported spherulitic structure, and have discovered a
general msthod of preparing stable, mobile compasitions with superior washing performance from a wide
range of different Active Ingredients.

Preferred embodiments of our invention exhibit at least some of the following advantages compared
with products marketed hitherto: High Payload; High Builder to surfactant ratio; improved stability; lower
cost due to use of cheaper ingredients and ease of production; high mobility; improved washing
performance; high pH andfor alkaiinity; good stability at high and/or low storage temperature; and
satisfactory behaviour on shearing.

We have discovered that when Active Ingredients, dissalved Electrolyte and water are present in
certain proportions, which depend upon the particular Active Ingredients and Electrolytes which are
selected, a Stable Spherulitic Composition is obtained which is capable of suspending solid particles, such
as Builder. We have discovered how to abtain such compositions and to identify them by a variety of
physical characteristics. We have further discovered how to optimise the proportions of Active Ingredients
and Electrolyte to obtain compaositions that are stable to shear stress and to the variations in temperatura
likely to be encountered in storage in a wide variety of climates and to high pH or alkalinity, and which are
highly mobile. Unlike the compositions exemplified in the recent prior art relating to Lamellar
Compositions, our novel compositions appear to be stabilised by surfactant presant in a spherulitic, rather
than a Lamellar Phase.

The prior art
The prior art on liquid detergents is extremaely voluminous. However, for the purpose of this invention

the numerous references to light duty liquids and to unbuilt or buiit eiear liquid laundry detergents in which
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all ingredients are present in solution may be disregarded. The Builder level is substantially less than
desirable.

Recent general summaries of the current state of the art inciude JAQCS {April 1981) P358A—"Hseavy
Duty Laundry Detergents” which includes a review of the typical commercially available liquid
formulations, and “Racent Changes in Laundry Detergents” by Rutkowski, published in 1981 by Marcel
Dekker inc. in the Surfactant Science Series.

Three principle avenues of approach to the problem of formulating fuily built liquid detergents, have
been to emulsify a surfactant in an aqueous solution of Builder, to suspend a solid Builder in an aqueous
solution or emulsion of surfactant and to suspend solid builder in a gel having a Lametlar matrix of
surfactant.

The first approach is exemplified by US—A—-3235505, 3346503, 3351557, 3609059, 3574122 and
9328309 and Canadian Patent 917031, In each of these patents an aqueous solution of a water soluble
Builder is sufficiently concentrated to sait out the surfactant {usuaily a liquid non-ionic type) and the latter is
dispersed in the aqueous medium as colloidal droplets, with the aid of various emulsifiers. In each case the
systern is a clear emulsion, which generally, contains relatively low levels of Builder, and which is
undesirably expensive due to the cost of using soluble Builders.

The second approach is exemplified by G.B. Patent Specifications 855893, 948617, 943271, 1468181,
1506427 and 2028365, EP—A—38101, EP—A—81308 Australian Patent 522983, US—A—4018720, 3232878,
3075822 and 2920045. The compositions described in these patents are either not Stabie or are not
Temperature Stable or Shear Stable, Commercial products corrasponding to exampies of two of these
patents have been marketed recently in Australia and Europe. In particular a composition corresponding to
Australian Patent No. 522983 has enjoyed a measure of commercial success, but has been Shear Sensitiva.

The third approach is described in European Patent Specification No. 0086,614. The compositions
described exhibit a matrix of Lamellar, solid or liquid crystal surfactant. Such compositions may have
Viscosities higher than are desirable for certain uses.

A different approach is to suspend solid Builder in an anhydrous liquid non-ionic surfactant e.g.
GB—A—1600981. Such systems are costly, restrictive with regard to choice of surfactant and give
unsatisfactory rinsing properties. The tevel of Builder although high in relation to the total composition is
tow in relation to the Active Ingredients, and the cost effectiveness is therefore very low,

Several patents describe emulsions in which the Builder is in the dispersed phase of an emulsion
rather than in suspension. US—A—4057506 describes the preparation of clear emulsions of sodium
tripolyphosphate, and US—A—4107067 describes inverse amulsions in which an agueous solution of
Builder is dispersed in & liquid crystal surfactant system.

Reference may also be made to the numerous patents relating to hard surface cleaners, in which an
abrasive is suspended usually in an aqueous solution of surfactant, &.g. GB—A—2031455, US—A—
3281367, 3813349, 3956158 and 4302347. However, the low levels of surfactant, absence of Buiider and
presence of high concentrations of abrasive, generally preciude these patents from being of any assistance
in the formulating of laundry detergents.

Other publications of possible interest are: Australian Patant 507431, which describes suspensions of
Builder in agueous surfactant, stabilised with sodium carboxymethyl cellulose or clay as a thickening
agent. However, the levels of Functional Ingredients, and in particular of Builder, in the formulations
exemplified, are not sufficient for a fully acceptable cormmercial product and stability is inadequate to
provide a ussful shaif life.

US—~5—3030971 describes a dstergent paste containing the Buiider in solution;

Er. Patent 2283951 describes suspensions of zeolite Builders in nonionic surfactant systems; tha
compositions are, however, stiff pastes rather than Mobile fluids. )

US—A—3346504 and US—A—3346873 describe the solubilising of sultaines with Hydrotropes, which
are referred to therein as "electrolytes”.

A.C.S. Symposium series No. 194 "Silicates in Detergents” describes the effect of silicates on liquid
detergenis.

It will be understood that each of the foregoing patent references was selected from the very extensive
prior art. and relevant aspects highlighted with the aid of hindsight, using our knowledga of the invention
as a guide to such selection and highlighting. The ordinary man skilled in the art at the time of our first
claimed priority, and without foreknowledge of the applicant’s invention, would not necessarily have
selectad those patents as being particularly significant or those aspects as being of special interest or
relevance.

The foregoing summary does not therefore represent the overall picture of the art possessed by the
ordinary skilled man. :

The invention

Our invention therefore provides a Pourable, fluid, detergent compasition comprising: water;
surfactant, having a weight ratio of surfactant to water such that, when an anhydrous surfactant
desoiubilising Elactrolyte salt is progressively dissolved in an aqueous micellar solution of said surfactant
having said weight ratio, the electrical conductivity of said solution passes through a First Conductivity
Minimum at which the mixture is Stable and turbid; Builder in a total weight ratio of Builder to surfactant of
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at feast 1.5:1; and a dissolved surfactant-dasolubifising Electrolyte, in a total amount, including any
dissolved portion of said Builder, corresponding to the trough in the graph of conductivity of said
composition against the concentration of said eisctroiyte therein, which contains said First Conductivity
Minimum, said amount being between the minimum and maximum such amounts at which the
composition is Stable, as herein defined,” at room temperature and at a temperature below 5°C.

Preferably the amount of Electralyte is between the minimum and maximum amounts corresponding
to the trough containing the First Viscosity Minimum, at which the composition is Stable at 0°C, and/or at
which the compasition is Stabie at 40°C. Preferably the amount of Electrolyte is also above the maximum
amount at which the composition Is Shear Sensitive,

Preferably the Electrolyte is sufficient to provide a Viscosity Drop of greater than 0.4 Pascal Seconds,
e.g. between 0.4 and 2 Pascal Seconds, especially 0.45 to 2 Pascal Seconds.

We further prefer that the amount of Elactrolyte is such that the composition doaes not separate on
centrifuging at 20,000 G for 5 minutes to form a clear aqusous phase.

We particularly prefer that no clear aqueous phass forms on centrifuging at 20,000 G for 90 minutes.

Preferably the compositions according to our invention contain suspended solids, such as Builders
and/or abrasives. The suspended solid may be insoluble in the aqueous fiuid medium, already present in
saturation quantities, or encapsulated in material which prevents it dissolving in the medium.

In further detail, our invention provides Stable, Pourable, fluid detergent compositions comprising
water, Active ingredients and Electrotyte as In the appended claim 1, all of which compositions additionally
exhibit at least some, but not necessarily all, of the following characteristics: they comprise a Spherulitic
phase Interspersed with a Lye or L, phase and preferably Co-continuous with the Lye or L, phase; they are
substantially Non-Lamellar; they comprise a floc system which is preferably space-filling; they comprise a
floc systern which is formed from particles comprising the Active Ingredients which are preferably
surfactant-containing Spherulites, typicaily having concentric shells of surfactant altarnating with an
aqueous, e.g. Lye, phase and having a repeat spacing of from 6 to 10 nm, preferably 7 to 9 nm, often 7.5 to
8.5, e.g. 8 nm; they comprise Spherulites of from 0.5 to 5 micromseters, prefarably 0.6 to & micrometers
dlameter, which show a so-called “Maitese Cross” texture when viewed at suitable magnifications
between crossed polarisers; they are shear thinning; they have a Viscosity Drop greater than 0.35, usually
greater than 0.4, often greater than 0.45 Pascal seconds, but preferably lass than 2 Pascal Seconds, e.g.
0.475 to 1.5, especiaily 0.48 to 1.1 Pascal seconds; they have a high Payload of Functional Ingradients,
typically greater than 20% by weight, e.g. 25 to 75%, more usually at least 30% preferably at least 35%
most preferably at least 40% by weight; they contain a high ratio of Builder to Active Ingredisnt e.g. 1.5:1 to
3.5:1; they contain more than 5 and preferably more than 8%, by weight of the composition, of Active
Ingredients; they contain less than 26%, preferably less than 20%, usually less than 15%, more preferably
less than 14.5%, most preferably less than 14%, e.g. from 10 to 13.5% by weight of the composition of
Active Ingredients; they form a single aqueous layer and a Solid Layer on Centrifuging wherein the
aqueous layer usually has a Yield Point of at least 1x107°, preferably at least 1.5x10~* N cm™2, e.g. 2x 1072
to 10x 10~ N cm™~2 and typically a Viscosity of less than 1.5 Pascal Seconds at 136 sec™"; the proportion by
weight of Active Ingredient in the predominantly aqueous layer formed after Centrifuging based on total
Active ingredient in the composition is greater than 50%, prefarably greater than 55% e.g. greater than
60%, but is less than 90%, preferably less than 85% e.g. less than 80%, such as 75 to 65%; No clear Lye
layer is observed on High G Centrifuging for 90 minutes; The pH of the composition is greater than 8.5,
preferably 9 to 13, e.g. 9.5 to 12; The composition produces a wash liguor on dilution with water to 0.5%
Dty Weight having a pH greater than 8.7, preferably greater than 10, a.g. 10.9 to 11.1; the alkalinity is
sufficient to require at least 0.8 ml of N/10 HCI to reduce the pH of 100 mls wash liquor at 0.5% Dry Weight
to 9, preferably at teast 1 ml e.g. 4.7 to 8.6 mis; the at least one predominantly aqueous liquid phase
contains sufficient Electrolyte to provide a concentrstion of at least 0.3 preferably at least 0.5, more
preferably at least 1.2 e.g. 2.0 to 4.5 gram ions per litre of total alkali metal and/or ammonium cations; the
concentration of Electrolyte is greatsr than that corresponding to the First Conductivity Minimum of the
graph of Conductivity against Electrolyte concentration; the Conductivity is no more than 2 mS greater
than the Conductivity at the First Conductivity Minimum; the concentration of Electrolyte is below that
which causes the formation of a substantial proportion of Lamellar phase; the Electrolyte concentration is
above the minimum which provides a Shear Stable composition; the composition is Non-Shear Sensitive;
the compaosition is Temperature Stable; the composition is Stable at 40°C; the Conductivity of the
composition is below 15 millisiemens per cm; the compositions contain at laast 15% by welight, preferably
more than 20% by weight of Builder; the Builder is at least pradominantly sodium tripolyphosphate; the
Builder comprises atkali metal silicate and/or carbonate, preferably sodium silicate andfor sodium
carbonate; the Viscosity of the composition at a shear rate of 136~ is between 0.1 and 2 Pascal Seconds,
preferably between 0.2 and 1 Pascal seconds e.g. 0.3 to 0.6 Pascal seconds; the composition has a Yield
Point preferably of at least 1x10™%, more preferably at least 1.5x10%; e.g. at least 2x 1075, prefarably less
than 30x107%, e.g. less than 20x 1075, most preferably less than 15x10~%, usually less than 10X 1079 N/sq
cm; a phase containing Builder comprises solid particles having a maximurm particle size below the limit at
which the particles tend to sediment; the composition is Shear Stable; the Active Ingredients include at

. least two components one of which is a non-ethoxylated anionic surfactant and the other a surfactant

which forms stable foams such as an sther sulphate, alkanolamide or amine oxide.
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Interactions of slectrolyte and surfactants

When the concentration of dissolved Electrolyte in an appropriate agueous surfactant mixture is
progressively increased from zero, the compaosition typically passes through a series of easily recognised
stages, as follows.

Stage |

_ At first the Conductivity rises to a maximum, during which stage the Viscosity rises and the initially
clear, optically isotropic L, phase begins to show svidence of the formation of Spherulites. The latter are
visible under the microscope, and show the so-called *“‘Maltese Cross’ texture, normaliy associated with
spherulitic “G” phases, when viewed between crossed polarisers. However, neutron diffraction shows no
evidence of a "G phase or any other liquid crystal phase, and is consistent with a substantially micsllar
cornposition.

The compositions of Stage | are, in general, clear and stable, but have no capacity to suspend solid

particles.

Stage il _

In the second stage the Conductivity falls with increasing Electrolyte cancentration and the
composition becomes turbid. High G Centrifuging separates the composition into a clear aqueous phase
and an opaque “‘emulsion phase”, the volume proportion of the latter phase increasing with increasing
Electrolyte concentration. Under the microscope, Spherulites are ohserved to be increasingly numerous
and smaller in size and to aggregate into loose flocs separated by optically isotropic regions, which flocs
become more crowded as the Eisctrolyte concentration increases.

Neutron diffraction studies are consistent with reduced micellar concentrations and an increasing
proportion of larger bodies, but not with the presence of any significant proportion of “G” phase. The
compositions of stage |1 are turbid, and unstable and sediment rapidly.

Stage Ml

The Conductivity fails ta a minimum and then begins to rise. The spaces between the Spherulite flocs
disappear and the Spherulites form a space-filling floc extending throughout the liguid phase. High G
Centrifuging does not separate an agueous phase, even when continued for 90 minutes. A Yield Point is
observed, rising to a maximum, and the composition becomes shear thinning with a marked Viscosity
Drop.

Neutron diffraction provides no evidence of any substantial proportions of Lamellar Phase. Nuclear
magnetic resonance simitarly provides no indication of any substantial “G” phase content and indicates a
low concentration of micellar surfactant. Electron microscopy indicates that at least some of the
Spherulites are Multiple Vesicles with a substantially concentric arrangement of shells or overlapping
partial shelis, possibly spaced more broadly than in a normal G phase.

Compositions in Stage lll are Stable and capable of suspending solid particles to form a Stable
suspension. Such Stage Il compositions constitute our invention.

Stage IV

Further addition of dissolved Electrolyte causes a progressive diminution in the size of the Spherulites
and an intensification in the brightness of the “Maitese Cross'” texture. The Spherulites ceasa to be space
filling and form discrete flocs, separated bv optically Isotropic regions. The Yield Point and Viscosity Drop
decline and Conductivity rises to a maximum or begins to lavel out. Neutron diffraction provides evidence
of substantial “G” phases. High G Centrifuging separates a clear Lye Phase from a turbid layer. The
composition is unstable, tending to sediment and is unable to suspend solid particles.

Stage V

A Lamellar Composition is formed of the type described in EP—A—0086614. Viscosity, when the water
content is adjusted to the extent required to give a Stable composition, is relatively high.

The foregoing sequence is typical of the interactions of Electrolytes with a wide variety of aqueaus
surfactant mixtures. Where the composition already contains some dissolved Electrolyte, as in a built
detergent containing suspended tripolyphosphate, or where the initial surfactant mixture is not fully
soluble in water, the first stage may not be observed. Similarly, where tha solubility of the Elactrolyte is
limited, as. for axample, in the case of sodium tripolyphosphate or sodium carbonate, addition of further
Electrolyte above its saturation limit will not take the composition any further in the sequence.

The preferrad compositions of the present.invention lie within the third stage of the above sequence,
Between the third stage and the second and fourth stages, respectively, thers exist intermediate
compositions which are semi-stable. Such compositions exhibit a floc or surfactant Spherulites, which are
not completely space-filling as evidenced by the fact that High G Centrifuging continued for 90 minutes
results in the formation of a clear agueous laysr, or in which the Spherulites are capable of being
irreversibly disrupted. Such compositions, although they may be Stable whan allowasd to stand at ambient
temperature, are often unstable when exposed to various kinds of stress such as high Shear stress,
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elevated or depressed temperatures or pH changes. Their capacity to suspend particulate solids is often
limited. A number of proposed prior art compositions lie in these semi-stable areas.

We have discovered that in general compositions which lie within these semi-stable "borderline” areas
may be modified in accordance with the teaching of this patent, by adjusting the Electrolyte and/or Active
Ingredient content to bring them more closely into line with the Stable areas of Stage Il

Usually, on Centrifuging, the Stage il compositions of the present invention separate into an agueous
layer containing Electrolyte and from 30 to 50% by weight of the total Active ingredients, typically
80%—50%, more usually 75% to 55%, 8.g. 70% to 55% of the total Active Ingredients, and at least one
other layer, said at least one other layer preferably containing from 20% to 50% by weight of the total
Active Ingredient together with a substantial proportion of the Buiider. Viscosities of our compaositions at a
shear rate of 136 sec™' are typically between 0.1 and 2, preferably 0.2 and 1.5, e.g. 0.25 and 0.6 Pascal
Seconds, and the Viscosity Drop is typically between 0.4 and 2, e.g. 0.45 to 1.5 Pascal Seconds.

Stage Il compositions are Non-Shear Sensitive and usually Shear Stable. In contrast, high shear forces
tend to render the semi-stable borderline compasitions unstable. The viscosity is often substantiaily
increased by even moderate shear and they may undergo rapid sedimentation. This can present practical
difficulties during manufacture and bottling. Stage llI compositions of our invention are generally stable to
high pH and to storage at temperatures around 40°C or befow 5°C, uniike many semi-stable compositions.
They are typically Temperature Stable, when heated to 100°C.

Stage it compositions typically show no evidence of a Lameilar Phase on anaiysis by neutron
diffraction, although some compositions near the borderline with Stage [V may show evidence of minor
amounts of “G"” phase.

Proposed structure

We believe that the foregoing behaviour can most readily be explained on the assumption that the
surfactant is progressively transferred from the micellar to a spherulitic phase with increasing Electrolyte
concentration. We beiieve that the Spherulites initially take the form of Multipie Vasicles in which a plurality
of Bilayers are arranged substantiaily concentrically, but with a wider and more irregular spacing than ir a
conventional “G' phase.

It is possibie that two aqueous phases exist, an L, and a Lye Phase, which latter phase may also be an
L, Phase containing fewer micelles and more Electrolyte than the formar. Ons of these phases, possibly the
Lye Phase, may form the internal phase of the Vesiclas.

We have found that increasing the Eiectrolyte content and decraasing the proportion of Active
Ingredients tends to provide compositions which are less viscous for aquivalent stability and solid Pay
Load. We believe that this reduces the proportion of micellar surfactant without substantially reducing the
amount of the Spherulites. The lower micelter content reduces the Viscosity, while the Spherulitic phase
remains sufficlent to maintain stability.

We believe that in the preferred, Stable composition of aur invention the Spherulites ara sufficiently
closely packed to form an aggregated floc which is substantially space-filling, that is It extends throughout
the volume of the liquid. The Spherulites probably interact 10 form a weak three dimensional matrix
sufficiently strong to support suspended particles, but weak enough to break down and flow readily under
the influence of shear forces, and to reform when they are withdrawn. The size of the Spherulites appears
to correlate with stability compaositions with large Spherulites of 5§ micromsters and more being less stable
than those in which the majority of surfactant is in Spherulites of from 0.5 to 5 micrometers.

As the Electrolyte content increases the Spherulites become smalier and possibly more compact,
tending to the closer, more regular spacing of a Spherical “G'' phase. As a resuit the “G” phase Spherulitas
are no longer space filiing and the composition becomes prone to sedimentation.

Active ingredients

The compositions of our invention praferably contain at Ieast 5%, less than 30% and generally less
than 25% by weight of surfactants. More preferably the surfactant constitutes from 5 to 20% by weight of
the composition, e.g. 8 to 15% by weight, typically 10 to 14.5%, especially preferably, iess than 14, often
less than 13%.

The concentration of Active Ingredients may be a critical factor in obtaining compositions of our
invention. Below a certain minimum which varies according to the particular Active systam, the
composition cannot be stabilised by adding more Electrolyte, however, the maximum is also important in
order to avoid instabliity andfor excessively viscous compositions.

Prior art semi-stable Spheruiitic Compositions have often contained relatively high amounts of Active
Ingredients. This has resuited in a relatively high Viscosity of the aqueous suspending medium, which in
turn has severely limited the amount of Builder which could be suspended for any given acceptable limit of
Viscosity. Thus the overall Builder to Active ratio has been low compared to powders, with consequent
poor washing performance. '

it was highly unobvious that the Active Ingredients in such compositions could be reduced without
destabilising the systems totally, We have surprisingly discovered that if the Electralyte concentration is
sufficiently raised, the concentration of Active Ingredient may be substantially reduced, to provide aqueous
media of equivalent or even greater stability and yet having lower Viscosity. Such media can suspend
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greater amounts of Builder without losing adequate mobility and the resulting big increases in the ratio of
Builder to Active Ingredient produce equally substantial increases in cost effactiveness.

In general it is substantially easier to prepare spherulitic flocs from mixed surfactants than single
surfactants. Thus mixtures of one or more non-sthoxylated anionic surfactant such as alkyl benzene
sulphonate andfor alkyl sulphate with one or more cosurfactants which form stable foams such as alkyl
ether sulphates and/or alkanotamides or amine oxides, are generally more suitable than any of the
surfactants on their own. Minor amounts of ethoxylated non-ionic surfactants, or of amphoteric
surfactants, or cationic fabric softeners, may additionaily be presant.

The surfactant mixture may for example comprise one or mare at least sparingly water-sgluble saits of
sulphonic or mono esterified sulphuric acids e.g. an alkylbenzene suiphonats, alkyl suiphate, alkyl sther
sulphate, olefin sulphonate, alkane sulphonate, alkylphenol sulphate, alkylphenol ether sulphate,
alkylethanolamide sulphate, alkylethanolamide ether sulphate, or alpha sulpho fatty acid or its esters each
having at least one alkyl or alkenyl group with from 8 to 22, more usually 10 to 20, aliphatic carbon atoms.
Said alky! or alkenyl groups are preferably straight chain primary groups but may optionally be secondary,
or branched chain groups. The expression “agther” hereinbefore refers to polyoxyethyiene,
polyoxypropylene, glyceryl and mixed polyoxyethylene-oxy propylene or mixed glyceryloxyethylene or
glyceryl-oxy propylene groups, typically containing from 1 to 20 oxyalkylene groups. For exampie, the
sulphonated or sulphated surfactant may be sodium dodscyt benzene sulphonate, potassium hexadecyl
benzene sulphonate, sodium dodecyl dimethyl benzene sulphonate, sodium tauryl sulphate, sodium tallow
sulphate, potassium olfey! suiphate, ammeonium lauryl monoethoxy sulphate, or monocethanolamine cetyl
10 male ethoxylate sulphate.

Other anionic surfactants useful according to the present invention include fatty aikyl
suiphosuccinates, fatty alkyl ether sulphosuccinates, fatty alkyl sulphosuccinamates, fatty alkyl ether
sulphosuccinarnates, acyl sarcosinates, acy! taurides, isethionates, Soaps such as stearates, paimitates,
resinates, oleates, linoleates, and alkyl ether carboxylates. Anionic phosphate astars may alsa be used. In
each case the anionic surfactant typically contains at least ong aliphatic hydrocarbon chain having from 8to
22, preferably 10 to 20 carbon atoms, and, in the case of ethers one or more glyceryi and/or from to 20
ethyleneoxy and or propyleneoxy groups.

Preferred anionic surfactants are sodium salts, Other salts of commercial interest include those of
potassium, lithium, calcium, magnesium, ammonium, monoethanalamine, disthanclamine,
triethanotamine and alkyl amines containing up 1o seven aliphatic carbon atoms.

The surfactant mixture may optionally cantain nonionic surfactants. The nonionic surfactant may be
e.g. @ Cyg-22 alkanolamide of a mono or di-lower alkanolamine, such as coconut monoethanolamide. Othar
nonionic surfactants which may optionally be present, include sthoxylated alecohols, ethoxylated carboxylic
acids, ethoxylated amines, ethoxylated alkylolamides, ethoxylated alkylphenocis, ethoxylated glycery!
esters, ethoxylated sorbitan esters, ethoxylated phosphate esters, and the propoxylated or ethoxylated and
propoxylated analogues of ali the aforesaid ethoxylated nonionics, all having a Ce—4; alkyl or alkenyl group
and up to 20 ethyleneoxy and/or propyleneoxy groups, or any other nonionic surfactant which has hitherto
been incorporated in powder or liquid detargent compositions e.g. amine oxides. The iatter typically have
at least one Cq_pp, preferably Cyg-zo alky! or alkenyl group and up to two lower {e.g. C;_,, preferably C,_,)
alkyl groups. :

The preferrad Active ingredients or mixtures for our invention are for example those having an HLB
greater than 7, preferably greater than 8. more preferably greater than 10, most preferably greater than 12
and preferably less than 18, more preferably iess than 16, most preferably less than 15,

Certain of our dstergents may contain cationic surfactants, and aspecially cationic fabric softeners
and/or bactericides usually as a minor proportion of the total active material. Cationic fabric softeners of
value in the invention Include quaternary amines having two long chains {8.9. Cyz-22 typically Cya.zq) alkyl
or atkenyi groups and either two short chains {e.g. C,-4) alkyl groups, or one short chain and one benzyl
group. They also inciude imidazoline and quaternised imidazoiines having two long chain alky! or alkenyl
groups, and amido amines and quaternised amido amines having two jong chain alkyl or alkenyl groups.
The guaternised softeners are all usually salts of anions which impart a measure of water dispersibility
such as formate, acetate, lactate, tartrate, chioride, methosulphate, ethosulphate, sulphate or nitrate.
Compositions of our invention having fabric softener character may contain smectite clays.

Compositions of our invention may also contain amphoteric surfactant, which may be included
typically in surfactants having cationic fabric softener, but may also be in¢luded, usuaily as a minor
component of the Active Ingredients, in any of the other detargent types discussed above.

Amphoteric surfactants include betaines, sulphobetaines and phosphobetaines formed by reacting a
suitable tertiary nitrogen compound having a long chain alky! or atkeny! group with the appropriate
reagent, such as chloroacetic acid or propane sultone. Examples of suitable tertiary nitrogen containing
compounds include: tertiary amines having one or two long chain alkyl or alkenyl groups, optionaily a
benzy! group and any other substituent a short chain alky! group; imidazoline having one or two fong chain
alky! or alkenyl groups and amidoamines having one or two tong chain alkyl or alkenyl groups.

Those skilled in the detergent art will appreciate that the specific surfactant types describad above are
only exemplary of the commoner surfactants suitabie for use according to the invention. Any surfactant
capable of perfarming a useful function in the wash liquor may be included. A fuller description of the
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principal types of surfactant which are commercially available is given in the current edition of
“McCutcheon's Emuisifiers & Detergents”, published by the McCutcheon dlvision of Manufacturing
Confectioners Publishing Company.

Electrolyte

Electrolyte is essential in order to interact with the surfactant to form a space-filling sphetulitic system.
The Electrolyte concentration is preferably not, however, sufficient to permit substantia! stacking of any
planar Bitayers, to form non-spherical Lamellar Phases. Such Lamallar Phases may provide non-Stable or
Shear Unstable compositions, unless the Pay Load is sufficiently high for the Lamaellar Phase to form a
stable structure according to E.P.0086614A, The ralatively strong matrix which characterises the latter
compositions, however, generally resuits in undesirably high Viscosity. For a suitable surfactant system at
a suitable concentration, we have found that it is possible to stahilise the system in accordanca with our
invention by including in the composition a suitable quantity of Electroiyte.

Insufficient Electrolyte results in unstable, or shear, or temperature sensitive systems and/or in
systems having undesirably high Viscosity. The proportion of Electrolyte must therefore be selected
according to the nature of the surfactant and the amount of any Hydrotrope present to provide
compositions according to the present invention.

The optimum proportion of Electrolyte may generally be determined by making progressive additions
of Electrolyte to an aqueous, micellar solution of the Active ingredients {typically about 15 to 20% by
weight Active) and observing one or more of several characteristic properties of the system such as
turbidity, Conductivity, Yisld Point, appearance under the polarising microscope or with phase contrast or
differential interference contrast, or behaviour on High G Centrifuging.

When the properties characteristic of Stage |ll as described hersinbefore are detected, e.g. a turbid
composition at, or near a First Conductivity minimum, with a Floc of Spherulites showing no clear isotropic
areas and showing no ciear layer on High G Centrifuging, then the spherulitic range has baen identified.

The proportion may be optimised within this range by observing the amount required to obtain no
clear laver on High G Centrifuging for 90 minutes, andfor to provide Temperature Stable and/or Shear
Stable compositions. If the composition is intended for a market in which low Viscosity is of primary
importance,.the optimised composition may be progressively diluted until a suitable Viscosity is achieved
or signs of instability are observed. If the latter occurs, further additions of Electrolyte may be made until a
sufficiently stable composition has been obtained.

The amount of Electrolyte is preferably greater than that at the First Conductivity Minimum in the
Conductivity/Electrolyte concentration graph and corresponds to the amount required to provide a
composition having a Yield Point greater than 1.6x107% N em™,

We prefer to use Functional Electrolytes such as carbonates, silicates, pyrophosphates,
polyphosphates, nitriloacetates and citratas, all of which are Builders, but the effective concentration of
some such Electrolytes, e.g. carbonates, may be undesirably limited by their solubility. In such cases it may
prove necessary to add a more soluble Non-Functional Electrolyte. Sodium chloride and sodium nitrate
have been found particularly effective in this respect.

Often, the proportion of Electrolyte in the at least one predominantly aqueous phase is sufficient to
provide a concentration of at least 0.3, preferably at least 1.2, e.g. 2.0 to 4.5 gram ians per litre of alkali
metal, alkaline earth metal andfor ammonium cations.

Builders

The Bulider, in preferred compositions of our invention is believed to ba narmally present, at least
partially, as discrete solid crystallites suspended in the composition. The crystallites typically have a size of
up to 60, eg 1 to 50 micrometers.

We have found that Formulations containing sodium tripolyphosphate as Builder, or at least a major
proportion of sodium tripolyphosphate in admixture with other Builders, exhibit stability and mobility over
a wider range of Dry Weight than corresponding Formulations with other Builders. Such formulations are
therefore preferred. Qur invention, however, also provides compositions comprising other Buiiders such as
potassium tripolyphosphate, carbonates, zeolites, nitrilo triacetates, citrates, metaphosphates,
pyrophosphates, phosphonates, EDTA and/or polycarboxylates, optionally but preferably, in admixture
with tripoiyphosphate. Orthaphosphates may be present, preferably as minor components tn admixture
with tripolyphosphate, as may aikaii metai silicates and carbonates.

Silicates and carbonates are particularly preferred since they perform several valuable functions. They
provide the free alkalinity desirable to saponify fats in the soil, they have an effact as Builders, and in the
case of silicates, they inhibit corrosion of aluminium surfaces in washing machines. In addition, they are
effective as Electrolytes necessary to form a spherulitic system.

Typically, where silicate is used to prepare our compositions it has an Na,0:5i0, ratio of from 1:1 to
1:2 or 1:1.5 to 1:1.8. it will however be appreciated that any ratio of Na,O {or other base) to Si0,, or even
silicic acid, could be used to provide the silicate in the composition, and any necessary additional alkalinity
provided by addition of another base such as sodium carbonate or hydroxide. Formulations not intended
for use in washing machines do not require silicates provided that there is an alternative source of

alkalinity.
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We do not exclude compositions wherein the Buiider is present substantially entirely In solution, e.g.
sodium nitrito triacetate, sodlum citrate, sodium silicate or mixtures thereof.

The Builder normally constitutes at least 15% by weight of the compositions, preferably at least 20%.
The ratio of Builder to surfactant is at least 1.5:1, preferabiy 1.5:1 to 3:1, most preferably 1.9:1 to 2.5:1.

Cations .

On economic grounds it is generaily preferred that the cations prasent should consist, at least
predominantly, of sodium. Thus, for example, the preferred Builder is sodium tripolyphosphate, the
preferred anionic surfactants are sodium salts of sulphated ar sulphonated anionic surfactants and any
anti-redeposition agent, e.g. carboxymethy! celluiose, or alkali, e.g. silicate or carbonate are also preferably
present as the sodlum saits. Sodium chioride, sodium nitrate or other soluble inorganic sodium saits may
be added to increase the Electralyte concentration. Calcium is only normaily present when the Active
Ingredients comprise surfactants, such as olefin sulphonates or non-ionics which are tolerant of its
presence. Magnesium salts may be present, and are more compatible with surfactants than is calcium.

Itis possible, alternatively, but less preferably to choose salts of potassium, ammonium, lower amines,
alkanolamines or mixed cations. Compositions containing high proportions of such cations are, however,
unlikely to be cost effective in comparison with conventional laundry powders.

Alkalinity

The compositions of our invention are preferably alkatine, being desirably buffered with an alkaline
buffer to provide a pH in the composition as measured on a glass electrode, ahove 8.5 preferably above 9,
most preferably above 9.2, e.g. 9.5 to 12 especially 10 to 11. We particularly prefer that our compaositions
should ba adapted to provide a pH of greater than 9.7, e.g. greatar than 10, especially 10.5to 11.5 in a wash
liquor containing the compaosition diluted to 0.5% Dry Weight. They desirably have sufficient free slkalinity
to require at least 0.4 mis, preferably at least 0.8 mls, most preferably 1 to 12 mis, e.g. 310 10 mis, typically 4
to 9 mls of N/10 HC! to reduce the pH of 100 mis. of a dilute solution of the compasition, containing 0.5%
Dry Weight, 10 9, although compositions having higher aikalinity may also be commercially acceptable. In
general, lower alkalinities are less acceptable in commercial practice, although not excluded from the
scope of our invention.

The alkaline buffer is preferably sodium tripolyphosphate and the alkalinity is preferabily provided at
least in part by sodium carbonate. Other preferred alkaline buffers include sodium silicate,

Solubilisers

Hitherto, liquid detergent compositions have commonly contained substantial concentrations of
Hydrotropes and/or orgarnic, water-miscible hydroxylic solvents such as methanol, ethanoi, isopropanol,
glycol, glycerol, polyethylene glycol and polypropyiena glycal, They ars, however, costly and not
Functional Ingredients. They may, in certain circumstances promote pourability or permit a surfactant to
form a spherulitic phase more readily. We do not therefore totally exclude them from ail compositions of
aur invention, but we prefer that their presence be limited to the minimum required to snsure a Spherulitic
Composition of adequate Pourability. i not so required we prefer that they be absent. Solvents may
sometimes need to ba accommodated as components of perfumes or other of the Usual Minor ingredients.

Dry weight

The Dry Weight of the composition affects stability and Pourability. Optimum Dry Weight may vary
considerably from one type of Formulation to another and may be selected to provide the required
Viscosity. Generally speaking it has not been found possible to guarantes Stable compositions below about
35% by weight Dry Weight, although some types of Formulation can be obtained in a Stable form below
30% Dry Weight, and sometimes as low as 25% Dry Weight. We do not exclude the possibility of making
Stable Compositions at Dry Weights down to 20%. )

For any given Formulation according to our invention a range of Dry Weights can be identified within
which the composition is both Stable and Pourable. Generally below this range, sedimentation occurs and
above the range, the Formulation is either unstable or too viscous. The acceptable range may be routinely
determined for any given Formulation by preparing the suspension using the minimum water required to
maintain a stirrable composition, diluting a number of samples to progressively higher dilutions, and
observing the samples for signs of sedimentation over a suitable period. For some Formulations the
acceptable range of Dry Weights may extend from 30% or 35% to 60% or even 70% by weight, for others it
may be much narrower, e.g. 40 to 46% by weight.

If no Stable Pourable range can be determined by the above methods, the Formulation should be
modified according to the teaching herein e.g. by the addition of more sodium carbonate, sodiumn silicate
solution or other Electrolyte if the composition exhibits Stage | or I| properties, or by reducing the
Electrolyte content or adding Hydrotrope if the composition exhibits Stage [V or V properties. Alternatively,
if difficulty is encountered in finding a Stable Spherulitic system by mersly altering the Electrolyte content,
the Active Ingredients may be modified by adding a foam stabilising surfactant, such as alkyl sther
sulphate, alkanotamide or amide oxide, if the composition tends to form Stage [V or V, or by adding alky!
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benzene sulphonate or alkyl sulphate or other non-ethoxylated anionic surfactant if Stage | or Stage n
properties predominate.

Preparation

Compositions of our invention can, in many instances be readily prepared by normal stirring togsther
of the ingredients. It is a characteristic of our preferred compositions, however, that they are not
destabilised or thickened by subjection 10 high shear forces.

The order and conditions of mixing the ingredients are sometimas important in preparing a stable
structured mixture according to our invention.

Compositiong according to our invention may be typically obtained for any suitable Active Ingradients
by first preparing a clear aqueous L, solution of the Active Ingredients at a suitable concentration {e.g.15t0
30% by weight Active) with warming, if necessary, and dissolving Electrolyta in the L, solution or adding
concentrated Electrolyte solution (preferably Functional Electrolyte) until the mixture becomes opaque. A
sample of the mixture is then centrifuged at 20,000 G for § minutes. If a clear aquaous phase is observed,
more Electrolyte is added to the mixture until High G Centrifuging no longer gives evidence of a separate,
substantially clear, aqueous phase. The weight ratio of Active Ingredient to dissolved Electrolyte is then
noted.

A composition containing all the desired Ingredients and having the Active Ingrediant to Electrolyte
weight ratio already determined may then be prepared at the desired Percentage Dry Waight {typically 40
to 50%). Formation of a clear aqueous Lye phase on High G Centrifuging indicates the presence of Lamellar
or non-space filling Spherical “G” Phase and the amount of Electrolyte is than reduced until no clear phase
is observed on High G Centrifuging. Samples of the latter Formulation at different Dry Weights may be
prepared to determine the optimum balance of Pay Load/mobility/stability characteristics. if, on dilution to
a desired, low Viscosity, the stability is inadequate, it may often be restored by adding more Electrolyte. If
difficulty is experienced locating a suitable Active/Electralyts ratio in the first stage of the above operation
the procedure may be repeated using a more sofuble Electrolyte, e.g. a non-Functional Electrolyte such as
sodium chloride or sodium nitrate. Alternatively, the Active system may be modified by addition of
surfactants which favour stable dispersions according to our invention, e.g. ether sulphates, amina oxides
or alkanolamides, if Stage IV or V properties are observed, or a non-ethoxylated anionic surfactant if Stage |
or |l properties are more readily obtained. The proportions of surfactant may be adjusted until a mixture is
obtained that forms a Stable, turbid, mixture at the First Conductivity Minimum.

Typically, mixing is carried out at ambient temperature where consistent with adequate dispersion,
certsin ingredients, e.g. non-ionic surfactants such as coconut monoethanolamide require gentle warming
e.g. 40° for adequate dispersion. This degree of warming may generally ba achieved by the heat of
hydraiion of sodium tripolyphosphate. To ensura sufficient warming we prefer to add the tripolyphosphate
in the anhydrous form containing a sufficiently high proportion of the high temperature rise modification
commonly called “Phase |”. The foregoing procedure is only one of several methods that may be

satisfactorily usad for all or most of the compositions of our invention. Some Formulations area more

sensitive to the order and temperature of mixing than others. We have found that it is sometimes
advantageous to premix solid components, such as tripolyphosphate and carbonate.

Formulations

Formulations are typically based on mixtures of one or more non-ethoxylated anionic surfactant,
preferably a sulphated or sulphonated surfactant, with one or more cosu rfactant which forms a stable foam
such as an ethoxylated anionic surfactant, an amine oxide or a fatty alkanolamide. The first component of
the Active ingradients, i.e. the non-sthoxylated anionic surfactant may for example be a Cyg-1s alkyl
sulphate and/or Cyg-14 alkyl benzene sulphonate. The second component or cosurfactant may be a sadium
Cyo—z20 Straight or branched chain aliov! Cy_qo mole ether sulphate or an alky! phenol ether sulphate, amine
ether sulphate, alkanolamine ether suiphate or fatty acid ether suiphate. Alternatively or additionally, the
second component may comprise an amine oxide or fatty alkylolamide. The total proportion by weight of
non-ethoxylated anionic to cosurfactant may typically be from 5:1 to 1:3, preferably 4:1t0 1:2,e.9. 3:110
1:1. Small amounts {e.g. up to 1% of the weight of the compaositions) of Soap may be present 10 aid rinsing
of the fabric. Nonionic ethoxylates may be present in minor proportions, typically up to 20% by wt. of the
total Active Ingredients, preferably less than 15%, usually less than 10%.

The sodium alkyl sulphate or atkyl benzene sulphonate may be totally or partially replaced, in the
abave Formulations by other sulphonated, non-ethoxylated surfactants including fatty alkyl xylene or
toluene sulphonates, or by paraffin sulphonates, olefin suiphonates, sulphocarboxylates, and thair esters
and amides, including sulphosuccinates and sulphosuccinamates. The aikyl ether sulphate may be whoily
or partially replaced by other ether sulphates such as alkyl phenyl ether sulphates, fatty acyl
moncethanolamide ather suiphates or mixtures thereof.

According to a specific embodiment, therefore, our invention provides a Stable, Pourable, Non-Shear
Sensitive Spherulitic Composition having a Pay Load of at least 35% by weight and comprising: watar;
from 12 to 40% Dry Weight of Active ing redient based on the Dry Weight of the composition and from 20 to
80% Dry Woeight of Builder based on the Dry Waight of the composition, at jeast partly present as
suspended solid and partly as at [east part of said dissoived Electrolyts, in a total weight ratio of Builder to

13




10

5

20

25

ki

35

50

55

&0

=P 0151 884 Bt

Active ingredients of 1.5:1 to 4:1; and wherein said Active Ingredients consists of (A} from 30 to 80% by
weight thereof of a non-aikoxylated anionic sulphated or sulphonated su rfactant, and (B} from 20% to 70%
by weight of the tatal surfactant of at least one foam stabilising cosurfactant such as an alkaoxylated anionic
surfactant, 2n alkanolamide or an amine oxide.

Optionally, the aforesaid composition may additionally contain up to 6% by Dry Weight of the
compaosition of Soap. Preferably the non-alkoxylated sulphated or sulphonated anionic surfactant consists
substantially of alkyl sulphate or alkyl benzene sulphonate, preferably sodium alkyl benzene sulphonate,
e.g. Cio-1« alkyl benzene sulphonate, Alternatively, the anionic surfactant may comprise a mixture of alkyl
benzene sulphonate, and/or alkyl sulphate with alky! ether suiphate and/or alkyl phenol sther sulphate in
weight proportions of e.g. from 1:3 to 5:1, typically 1:2 to 4:1, preferably 1:1 to 3:1, e.g. 2:1.

Low foaming compositions according to our invention may be prepared by using suitable
foam-inhibitors. The choice of faam-inhibitor requires some care, since certain commerciaily available
foam-inhibitors may lose their effectiveness on storage in compositions of our invention, while others are
only effective at concentrations high encugh to affect the Viscosity or Stability of the compaosition. We have
found mixtures of organcpotysiloxane and hydrophobic silica particularly effective.

QOur invention provides, according to another specific embodiment, a Stabie, Paurable, fluid,
aqueous-based, detergent composition, comprising: from 12 to 40% based on Dry Weight thereof of Active
Ingredients which comprise from 30 to 90% based on the Dry weight of the Active Ingredients of
non-alkoxylated sulphated and/or sulphonated anionic surfactant and the balance of alkyl ether sulphate,
alkanolamide and/or amine oxide; an agueous phase containing sufficient Electrolyte in solution to form a
space-filling Spherulitic floc comprising at least part of said Active Ingredients and Interspersed with said
aqueous phase; suspended particles of Builder; an effective amount of at least one foam inhibitor and
optionally the Usual Minor Ingredients. ’

According to a further specific embodiment our invention provides a Pourable, Stable, Non-Lameltar
detergent composition having a Payload of from 30% to 50% consisting essentially of from 12 to 40% Dry
Weight, based on the Dry Weight of the composition, of Active Ingredients, at least 30% Builder, based on
the Dry Weight of the composition, a ratio of Builder to Active Ingredient greater than 1.5to 1, said Active
Ingredient consisting essentizally of alkyl benzene suiphonate having 8 to 18 aliphatic carbon atoms and an
alkyl ethanolamide selected from Cyq-44 alky! monoethanolamides and diethanolamides, in a weight ratio
of alkyl benzene suiphonate to ethanolamide of from 1.5:1 to 4:1, said Bullder being selected from sodium
tripolyphosphate, sodium carbonate, zoolite, sodium nitrilo triacetata, sodium silicate and mixtures
thereof, such that the amount of dissolved Builder is sufficient to provide a Yield Point of greater than
1.5%X107% N cm™2,

A particularly preferred embodiment of our invention provides a Pourable, Stable, liquid detergent
composition, consisting essentially of:

A—~A mixture of (i} 2 sodium alkylbenzene sulphonate having 10 to 18, preferably 10 to 14 aliphatic
carbon atoms with {il) a sodium alkyl ether sulphate having an alkyl group with an average of from 8 to 18,
preferably 10 to 14 carbon atoms, and from 1 to 20, preferably 2 to 10, e.g. 3 to § ethylense-oxy and/or
propylene-oxy groups; in ratio of {i):{ii), betwaen 10:1 and 1:10, especially 10:1.5 10 10:5, e.g. 10:2 10 10:4;

B—A Builder selected from sodium tripolyphosphate, zeclite, sodium nitrilotrigcetate and mixtures
thereof in a weight ratio of B:A of from 1.6:1 to 4:1, preferably 1.2:1 to 3.6:1, e.g. 2:1 to 3:1;

C—An Electrolyte selected from sodium carbonate, sodium silicate, sodium nitrate, sodium chloride
and mixtures thersof in a concentration of from 2 to 20% by weight, preferably 3 to 18% by weight,
especially 7 to 15% by weight of the compasition; said composition having a Pay Load of 30 to 50% by
waeight, preferably 36 to 50% by weight, e.9. 38 to 45% by weight; and said composition prsferably
containing minor but effective amounts of anti-redeposition agents, preferably sodium carboxymethyl
cellulose. perfume, colouring and optical brightener. .

The sadium cation in the above composition may optionally, but less preferably, be replaced wholly or
in part by potassium, lithium or ammonium. Preferably the sodium tripolyphosphate constitutes from 40 to
95% of the total weight of Builder, e.g. 45% to 80%. Preferably, the composition contains at least one
foam-inhibitor if required for automatic washing. :

The above composition may optionally contain minor proportions of alkanolamide, such as cocanut
monoethanolamide or diethanolamide, or of ethoxylated non-ionic surfactant, e.g. up to 15% of the total
Active Ingredients, preferably less than 10%.

Minor ingredients

Compositions of the invention may contain the Usual Minor Ingredients. Principal of these are
antiredeposition agents, dispersants, optical brightening agents and bleaches.

The most commonly used antiredeposition agent in making detergents is sodium carboxymaethyl
cellulose ISCMC), which may be present in compositions of this invention e.g. in effective amounts
consistent with desired Viscosity and Stability. Generally speaking SCMC [s effective at concentrations of
about 1% and we prefer not to exceed the normal effective concentrations, since SCMC in greater amounts
can raise the Viscosity of a liquid composition very considerably and may also affect stability.

Alternative antiredeposition and/or soil releasing agents include potassium, ammonium and other
soluble CMC salts, phosphonates, methyicellulose, polyvinylpyrrolidone, carboxymethyl starch and similar
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polyelectrolytes, including synthetic polycarboxylates such as polyacrylates all of which may be used in
place of SCMC.

Optical Brighteners (OBA's) are optional, but preferred ingredients of the compositions of our
invention. Unlike some prior art formuiations, our compositions are not dependent on OBA's for stability
and we are therefore free to select any convenient and cost effective OBA, or to omit them altogether. We
have found that any of the fluorescent dyes hitherto recommended for use as OBA’s in liquid detergents
may be employad, as may many dyes normally suitabie for use in powder detergents. The OBA may be
present in conventional amounts. Typically concentrations of OBA between 0.05 and 0.8% are sufficient,
8.g. 0.075 t0 0.3%, typically 0.1 to 0.2%. Lower concentrations could be used but are unlikely to be effective,
while higher concentrations, while we do not exclude them, are unlikely to prove cost effective and may, in
some instances give rise to problems of compatibility.

Typical examples of 0BA’s which may be used in the present invention include: ethoxylated 1,2 -
(benzimidazolyl) athylens; 2 - styryinaphth{1,2d - Joxazole; 1,2 - bis{5' methyl - 2 - benzoxazoiyi)
sthylene; disodium - 4,4’ - bis(6 - methylsthanclamine - 3 - anilino - 1,3,5 - triazin - 2'" - yl} - 2,2" -
stilpene sulphonate; N - (2 - hydroxyethyl) - 44" - bis(benzimidazolyl)stilbene; tetrasodium 4.4" -
his[4'" - bis{2'' - hydroxyethyl) - amino - (3" - sulphophenyl) amino-1"/,3'",6"" - triazin - 2" - yl
amino] - 2.2' - stilbenedisulphonate; disodium - 4 - (8" - sulphonaphtho[1’,2" - dltriazoi -2 -yl) - 2 -
stilbenesulphonate; disodium 4,4' - bisfa” - (2" - hydroxysthoxy) - 67 - amino - 1,35 - triazin -
2" - yl amino] 2,2’ - stilbenedisulphonate; 4 - methyl - 7 - dimethyl aminocoumarin; and alkoxylated
4,4 - bis - (benzimidazolyi) stiibene.

Bleaches may optionally be incorporated in fiquid detergent compositions of our invention subject to
chemical stability and compatibility. Encapsulated bleaches may form part of the suspended solid, The
action of peroxy bieaches in compositions of our invention may be enhanced by the presence of bleach
activators such as tetra acetyl ethylenediamine, in effective amounts. Photoactive bleaches such as zinc or
aluminium sulphonated phthalocyanin, may also be present.

Perfumes and colourings are conventionally present in laundry dstergents in amounts up to 10r2%,
and may similarly be presentin compositions of our invention. Care is sometimes necessary in selecting a
suitable perfurme since the solvents present may modify the behaviour of the Active Ingredients.

Protealytic and amyiolitic enzymes may optionally be present in conventional amounts, togsther
optionally with enzyme stabilizers and carriers. Encapsulated enzymes may be suspended in the
composition,

Other Minor Ingredients include defoamers, alkalis, buffers, germicides such as formaldehyde,
opacifiers such as vinyt latex emulsion, inert abrasives, such as silica and anticorrosives such as
benzotriazole.

Compositions of our invention are, in general, suitable for laundry use and may he used for washing
clothes by agitating themin a wash liguor containing any composition of the invention as described hereln.
Low foam compositions herein described are in particular of use in automatic washing machines. The
compositions may aiso be used in the washing of dishes, or the cleaning of hard surfaces, the low foam
products being particularly suitable for use in dishwashing machines. High foaming compositions may be
of value for shampoo formuiations. These constitute a further aspect of the invention,

Compositions of our invention may, generally, be used for washing clothes in boiling water, or for
washing at medium or cool temperatures, €.g. 50 to 80°C, especially 55 to 68°C, or 20 to 50°C, aspecially 30
to 40°C, respectively. Typically the compositions may be added to the washwater at concantrations of
between 0.05 and 3% Dry Weight based on the wash water, preferably 0.1 to 2%, more usually 0.3to 1%,
e.g. 0.4 to 0.8%.

The invention is itlustrated by the examples set outin the following Tables. The Examples were stable
and Pourable. They were stable to storage at 40°C and were Non-Shear Sensitive. They were Temperature
Stable and, excapt for Example 83, were Shear Stable,
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Eg.1 Eg. 2 Eg. 3 Eg. 4 Eg. 5 £g. 6
Sodium C10-—~14 Linear Alkyl Benzene Suiphonate 10 10 10 10 9.3 10
Coconut Diethanolamide 5 5 5 5 23 25
Sodium Carbonate 5 5 5 5 46 5
Sodium Tripolyphosphate 25 25 18 27 167 18
Zeolite A —_ — 9 —_ 23 10
Sodium Carboxymethyl Cellulose 1.0 1.0 — — —_ —_
Sodium C12—18 Alkyl 3 mole Ethoxy sulphate — — —_ — 2.3 2.5
Optical Brightening Agent 0.15 018 0.1% 0.1% - 0.15
C12—18 Alcohol 8 mole ethoxylate - — — e - 1.8
Mixed mono and di C16—18 alkyl phosphate — 0.5 e — 0.6 —_
Nonionic Foam Inhibitor —_ 2.0 — — —_ —

€g.7 Eg. 8 Eg. 9 Eg. 10 Eg. 11 Eg. 12

Sodium C10-—14 Linear Aikyl Benzene Sulphonate 10 9.2 9.3 9.5 9.3 10
Coconut Monosthanolamide 5 4.6 4.2 4.2 4.2 5
Sodium Carbaonate 5 4.6 5.2 4.8 5.2 5
Sodium Tripolyphosphate 25 2358 19.0 181 1858 18
Zeolite A —_ —_ 9.0 8.6 8.8 10
Sodium Carboxymethyl Cellulose 1.0 — — — - 0.5
Optical Brightening Agent 0.1% 0.14 .14 0.14 0.14 0.15
Mixed mono and di C16—18 Alkyl Phosphate — 0.5 0.5 0.5 0.5 —
Nonionic Foam Inhibitor - 2.6 - 2.2 - -
Silicone Defoamer - — _— —_ 1.0 -
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Eg. 13 Eg. 14 Eg. 15 Eg. 16 Eg. 17 Eg. 18 €g. 19
Sodium C10—14 Linear Alkyl

Benzene Sulphonate 10 10 9.2 10 10 8.7 3.0
Sodium C12—18 Alkyi 3 maole

Ethoxy Sulphate - B B 3.7 5 5 3.8 4.0
Sodium Carbonate 5 5 46 & 5 48 b
Sodium Tripoiyphosphate 25 25 23.1 18.0 18.0 18.4 19.0
Zaolite A — - — 10 10 116 110
Sodium Carboxymethyl Celluiose 1.0 e . — 10 19— o
C12—18 Alcohol B8 mole ethoxyiate —_— 2.0 1.2 20 - -_ —_
Mixed mono and di C16—18 alky!

Phosphate Ester _— 1.0 0.5 -— — —_— —_—
Optical Brightening Agent 0.1% 0.15 0.14 0.15 0.15 014 Q.15
Siiicone Defoamer —_ — - - — —_ 0.5
Nenionic Foam Inhibitor - 1.9 — — —_ — -

Eg. 20 Eg. 21
Sodium C10—14 Linear Alkyl Benzene Sulphonate 2.1 2.4
Sodium C12—14 Alkyl 3 mole Ethoxy Sulphate 4.8 4.0
.Sodium Carbonate 5.0 4.6
Sodium Tripolyphosphate 18.5 19.0
Zeoiite A 9.0 100
C12—18 Alcohol 8 mole ethoxylate — 2.0
Mixed mono and di C16—18 alkyl Phosphate Ester 0.5 0.5
Optical Brightening Agent 0.15 0.15

Eg. 22 Eg. 23 Eg. 24

Sodium C10—14 Linear Alkyl Benzene Sulphonate

Sodium C12—18 Alkyt 3 mole Ethoxy Sulphate

Sodium Carbonate
Sodium Tripolyphosphate

Sodium Nitrilo Triacetate

12—18 Alcohol 8 mole ethoxylate

Coconut diethanolamide

17

9.2
2.2
4.6
6.2

13.8

1.8

7.8
7.8
3.9

5.9

11.7

1.7

1.6

8.3
4.1
4.2
15.0

8.3
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Eg. 25 Eg. 26
Sodium C10—14 Linear Alkyl Benzene Sulphonate 9 8.6
Coconut Monoethanola‘mide — 1.4
Sodium Carbonate . 5 —
Sodium Tripolyphosphate . 19 25.3
Zeolite A 5 —
Sodium Carboxymethyl Cellulose - 1.4
Sodium C12—18 Alkyl 3 mole ethoxy suiphate _ 4 2.3
Optical Brightening Agent ) 015 0.3
Sodium Silicate (SI02:Na20, 1.6:1) 5 5.8
" Silicone Defoamer 1 —
Eg. 27 Eg. 28
Sodium C10-—14 Lipear Alkyl Benzene Sulphonate 10 8.8
Coconut Monoethanolamide _ 1.5
Sodium Carbonate § 5.8
Sodium Tripolyphosphate 27 25.6
Optical Brightening Agent —_ Q.14
C12—14 Alkyl Dimethylamine Amine Oxide 5 2.3
Silicone Defoarner 1 —_

Eg. 29 Eg. 30 Eg. 31 Eg. 32 Eg. 33 Eg. 34 Eg. 35

Sodium C10—14 Linear Alkyl

Benzene Sulphonate 10 g 10 10 10 9.5 9.5
Sodium C12—18 Alkyl 3 mole

Ethoxy Sulphate 5 4 — — —_ 2.5 25
Coconut Monoethanolamide e -— —_ a 5 1.5 1.5
Coconut Diethanolamide — — 5 5 -~ —_ —
C12—18 Alcohol 8 mole ethoxylate —_ 2 —_ _ —_— — —
Zeolite A 22 17 24.5 17 30 22 22
Sodium Carbonate 10 15 7.5 — — 10 —
Sodium Trivolyphosphate -— — — 15 2.5 _— —
Sodium Nitrito Triacetate — — —_ — — —_ 10

60

65
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Eg. 36 Eg. 37 Eg. 38

Sodium C10—14 Linear Alkyl Benzene Sulphonate 10 7.4 8.2
Sodium C12—18 Alkyi 3 mole Ethoxy Sulphate — 1.9 —_
Coconut Monoethanolar;wide & 1.2 4,1
Zeolite A ' 17 248 28B4
Sodium Tripolyphosphate 1% —_ —_
Sodium Silicate (Si02:N=a20, 1.6:1) —_ 11.6 8.2

Eg. 39 Eg. 40 Eg. 41 Eg. 42 Eg. 43 Eg. 44 Eg. 45

Sodium C10—14 Linear Alkyl

385

50

a5

60

&5

Benzene Suiphonate 5.0 6.5 7.0 6.1 10.9 5.2 8.0
Coconut Diethanolamide 4.0 4.8 3.5 3.8 3.0 7.0 6.0
Sodium Carbonate 5.0 4.0 4.4 3.8 5.0 43 4.8
Sodium Tripolyphosphate 25.0 20.2 21.9 19.1 24.7 21.7 18.1
Zaolite A A 8.0 — — — —_ — 8.5
Sodium Carboxymethyl Cellulose 1.0 0.8 0.9 0.8 1.0 —_— —_
2-ta||ow~1-méthyl-T-(tallow-amidoethyt)

imidazoline methyl sulphate 0.76 0.6 2.0 1.1 0.75 0.65 0.75
Optical Brightening Agent 015  0.12 013 0.1t 6.15 012 0.14
Mixed mono and di C16—18 alkyl phosphate 0.5 _— — — —_ 0.43 0.6
Silicone Defoamer — 1.0 1.0 1.0 1.0 — -

Eg. 46 Eg. 47 Eg. 48
Sodjum C10—14 Linedr Alkyl Benzene Sulphonate 8.8 10.0 10.0
Coconut Monoethanolamide 35 4.0 4.0
Sodium Carbonate 44 —_— —
Sodium Tripolyphosphate 16.7 19.0 19.0
Zeolite A 7.9 8.0 9.0
Sadium Silicate (Si02:Na20, *1:1, **1.6:1) — 5.0 5.0**
Optical Brightening Agent 0.13 0.15 015
Mixed mono and di C16—18 alkyl phosphate 0.44 0.5 0.5
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Eg. 43 Eg. 60 Eg. 51 Eg. 52
Sodium C10—14 Linear Alkyl Benzene Sulphonate 9.5 10.0 10.0 10.0
Coconut Monoethanclamide 4.2 4.0 — —
Sodium Carbonate — — 8.0 5.0
Sodium Tripalyphosphate 18.1 19.0 25.0 250
Zeolite A 8.6 8.0 — -
Sodium Carboxymethyl Cellulose — _— 1.0 1.0
Coconut Diethanolamide — e 5.0 5.0
Optical Brightening Agent 0.14 0.16 0.18 0.15
Mixed Mono and di C16—18 alkyl phosphate 0.5 0.5 — —
Trisodium Sulphosuccinate - - 1.0 —
Sodivm sthylenediamine tetrakis {methylenephosphonate) — — _ 0.5
 Trisodium Qrthophosphate 2.9 5.0 — —

Eg. 63 £g. 54 Eg. 55 Eg. 56 Eg. 67 Eg. 58

Sodium C10-—14.Linear Alkyl Benzene Suiphonate 10.6
Coconut Monoethanolamide 25
Sodium Carbonate —
Sodium Silicate (Si02:Na20, 1.6:1) 8.4
Sodium Tripolyphosphate 13.7
Zeolite A 9.0
Sodium Carboxymethyl Cellulose 1.0
Sodium C12—18 Alkyl 3 mole Ethoxy Sulphate 0.7
Optical Brightening Agent 0.14
Silicone Defoamer 1.0

10.6
1.7
4.6

14.9

10.0
1.0
1.2
0.14

1.0

Eg. 59 Eg. 60 Eg. 61

10.6
2.8
6.4

13.7

9.0

0.7

0.14

10.6
2.5
6.4

13.7
8.0
1.0
0.7

0.14

10.6
1.7
4.6

149

10.0
1.0
1.2
0.14

10.6
1.7
4.6

14.9

10.0

1.2

0.14

Eg. 62 Eg. 63 Eg. 64 Eg. 66

Sadium C10—14 Linear Alkyl

Benzene Suiphonate 3.3 9.3
Coconut Diethanolamide 35 35
Sodium Carbonate 5.8 5.8
Sodium Tripelyphosphate 29.0 18.0
Zeolite A — 1.0

Sodium Carboxymethyl Cellulose - -

Optical Brightaning Agent 014 0.14

20

9.5

2.4

5.9

29.7

9.4
2.75
5.9

29.5

0.14

8.9
5.2
5.6

27.8

g.14

9.2
3.5
5.8

28.9

0.1

0.14

9.2
35
5.8
8.8

0.2

0.14
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Eg. 66 Eg. 67 Eg. 68 Eg. 69 Eg. 70
Oleic Acid — —_ B.5 8.3 9.1
Sodium hydroxide —_ — 0.9 0.88 0.97
Sodium Xylene Suiphonate — - 0.5 0.5 0.5
Sodium C10—14 Linear Alkyl Benzene Sulphonate 9.1 7.9 —_ — —
Coconut Diethanolamide 3.4 1.8 3.2 3.0 3.3
Sodium Carbonate 5.7 5.8 4.2 4.9 24
Sodium Tripolyphosphate 17 173 140 136 148
Zeolite A 11.4 11.6 9.4 9.1 9.9
Sodium Carboxymethyl Cellulose 0.14 0.15 1.6 1.5 1.7
Sodium C12—18 Alkyl 3 mole ethoxy sulphate - 2.0 — —' ——
Qptical Brightening Agent 0.14 0.14 0.15 0.15 0.16
Mixed Mono and di C16—18 alkyl phosphate 0.47 0.48 1.6 1.5 1.7
Nonionic Foam Inhibitor 0.95 1.0 — - —_—
C12~-18 Alcohol 8 mole sthoxylate — — 3.0 2.9 31
Eg. 72 Eg. 73
Oleic Acid 8.8 6.1
Sodium Hydroxide 0.7 0.65
Sodium C10—14 Linear Alkyl Benzene Sulphonate 2.85 2.2
Coconut Diethanolamide 3.65 3.7
Sodium Tripolyphosphate 29.2 29.8
Sodium Chloride 1.7 2.0
Eg. 74
Sodium C11—14 linear alkyl benzene sulphonate 7.8
Sodium C12—18 alkyl 3 mole ethoxy suiphata 2.6
Sadium tripolyphosphate 234
Sodium carbonate 5.0
Sodium carboxymethy! celiulose 1.0
Optical brightening agent 0.15
Perfume, dye water, q.v.
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Eg. 75Eg. 76 Eg. 77 Eg. 78Eg. 79Eg. 80Eg. 81Eg. 82 Eg. 83Eg. 84

Sodium C10—14 linear aiky!

benzene sulphonate 84 70 70 60 90 142 98 74 5O 90
Sodium C12—18 alky! 3 mole .

ethoxy sulphate 28 3.0 30 30 27 19 08 - —_ 4.0
C12~18 Alcohol 8 mole

ethaxylate 1.8 —_ — —_ — — —_— — —_ —
Coconut Diethanolamide e — — 2.0 0.9 — — — —_ —
Coconut Monoethanolamide — —_— — —_ - _— 23 3.7 34 —_

Sodium tallow methyl ester

sulphonate — — —_ — - — - —_ 34 —
Mixed mono and di C16—18

alkyl phosphate —_ — — — —_— —_ — — 0.4 —_
Sodium Carbonate 4.6 5.0 6.0 7.5 6.8 6.6 — 6.9 a.2 7.5
Sodium Silicate

(Si02:Na20, 1.6:1) 2.3 5.0 5.0 5.0 4.5 2.8 5.6 —_ —_ —
Sodium Chicride 0.9 —_— - _ — - — —_ —_ —_
Sodium Tripolyphosphate 177 215 18.0 8.0 9.0 17.0 21.0 202 159 250
Zeolite A 4.6 — 40 12.0 2.0 —_— —_ _ 7.6 ——
Sodium Carboxymaethyl

Cellulose — -— _— e - — 0.2 0.9 _ —
Optical Brightening

Agent 014 015 015 015 0.5 0.14 014 014 013 015
Silicone Defoamer 046 ~— .0 — — — 08 09 - 1.0

The drawings illustrats variations in Conductivity, Yleld Point and Viscosity with variations in
Electroiyte concentration and in Active ingredient.

Figure 1 is a graph showing conductivity of an aqueous 20.68% solutlon of Active Ingredients consisting
of 2 parts by weight sodium dodecy! benzene sulphonate and 1 part sodium Cy;-q4 alkyl 3 mole ethoxy
sulphate, with various concentrations of added sodium silicate of Na,0:5i0, mole ratio 1:1.8, The Figures
on the horizontal axis refer to the amount of silicate in the composition expressed as weight percent of
solids.

Between 0 and 7%, added silicate solution produces a substantially clear, optically isotropic
composition typical of Stage | as described hereinbefore. Betwaen the points marked “A" and "“B", Stage Il
compositions are obtained, which are turbid, unstable and comprise non-Space Filling Flocs of Spherulites.
Between “B" and "'C”, Stage Il compositions are obtained, according to the invention. These are turbid,
Stable compositions containing substantially Space Fiiling Flocs of Spherulites, exhibiting a Yield Point and
showing only a singie liquid phase on High G Centrifuging. Beyond /C”, Stage IV compositions are
obtained, containing non-Space Filling Flocs of Spherical G Phase, which are non-Stable. It will be seen that
the Stable Stage Il compositions are obtained in the Conductivity trough around the First Conductivity
Minimum.

Figure 2 shows the effect of adding sodium nitrate to the same aquecus Active system. Beyond the
point “C" in Stage IV a second Conductivity Maxirnum is passed, followed by a Second Conductivity
Minimum, corresponding to the formation of a Lamellar composition according to Stage V at
approximately D",

Figure 3 shows variations in Viscosity, Conductivity and Yislid Point when sodium carbonate is added
to the same Active system.

The left-hand axis indicates Viscosity at 136 sec™' in Pascal Seconds, the Figures in parenthesis
referring to Conductivity in miiliSiemens cm™; the right-hand scale refers to Yield Point in Nx10% cm™?; the
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horizontal axis represants the total percentage of sodium carbonate present expressed as Dry Weight of
sodium carhonate based on the total weight of the composition.

In the case of sodiumn carbonate, no minimum is observed in the Conductivity curve (dotted line). This
is because the solubility limit of sodium carbonate has been reached, so that further additions of carbonate
go into suspension and do not increase the dissoived Elactrolyte concentration. No Stage IV can therefore
be obsarved. The sharp rise in Yield Point {right-hand peak), coincides with the onset of Stage lll at point
“B", This is typical of compositions of our invention.

Figure 4, illustrates the seffect of varying the relative proportions of sodium dodecyl benzene
suiphonate and coconut monoethanolamine in a composition containing sodium dodecyl benzene
sulphonate, sodium tripolyphosphate, sodium carbonate and water in a ratio of 0.2:0.5:0.1:1.0. The
horizontal scale represants the Wt ratlo of coconut monoethanclamide to sodium dodecyl benzene
suiphonate. The vertical scale represents Conductivity in mS em™' {circles) and also Viscosity in Pascal
Seconds x10 {triangles).

' Figure 5 shows a similar relationship wherein the coconut monoethanoiamide is replaced with sodium
Cy2-1g alkyl 3 mole ethoxy suiphate. The horizontal scale is the weight ratio of the ether sulphate to the alkyl
benzene sulphonate. ’

Figures 4 and 5 illustrate how it is possible to prepare compositions of the invention by modifying the
Active Ingredients.

Figure 6 shaws the variation in Conductivity in mS em™' when sodium nitrate is added in various
proportions to a detergent compasition containing suspended Builder and having the formulation:

wt %
Sodium dodecy! benzene sulphonate g
Sodium Cys_1s alkyl 3 mole ethoxy suiphate 4
Silicone defoamer 1
Perfume 0.6
Cya-1s Mixed mono and di alkyl phosphate 0.5
QOptical Brightener 0.15
Sodium Tripolyphosphate 19
Zeolite A 12

Because of the dissolved tripotyphosphate already present Stage | is not observed in this curve. The
Conductivity falis from a maximum at “A” ‘antil the commencement of Stage IH at “B”.

Figure 7 shows the Yield Point for the same system, in Nx10° em~2 and Figure 8 shows the Viscosity at
136 cm™' (lower curve), 21 cm™~" {upper curve) and the Viscosity drop {middle curve} in Pascal Seconds
% 10.

Figure 9 illustrates the change in Conductivity with varying proportions of sodium silicate in a 20.6% by
wt. aqueous solution of sodium dodecyl benzene sulphonate in admixtura with coconut
monoethanclamide in a weight ratio of 10:4.

Again no Stage | is observed this time becauss the Active Ingredients are not fully soluble In water at
room temperature. The composition is thus turbid and unstable in the absence of Electrolyte.

Figures 10 and 11 are transmission micrographs of PYC replicas, after freaze fracturing, at
magnifications of x78,000 and % 150,000 (fin) respectively.

The micrographs which were prepared on the Lancaster University transmission glectron microscope
both represent a sample having the composition:

wt. %
Sadium dadecy! benzene sulphonate 11.8
Sodium Cqp-1a altkyl 3 mole ethoxy ‘- sulphate 5.2
Sodium Silicate (Na,0:5i10, 1.6:1) 17.4
Water balance

The micrograph shows Spherulites of betwaen 0.2 and 1 micrometar diameter, which show evidence
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of being Multiple Vesicles with a congentric structure, having a repeat spacing lincluding the thickness of
one surfactant shell and one adjacent aqueous layer) of 8£nm.

Claims

1. A pourable, fluid, detergent composition comprising: water; surfactant, having a weight ratio of
surfactant to water such that, when an anhydrous surfactant desolubilising Electrolyts sait is progressively
dissolved in an aqueous micellar solution of said surfactant having said weight ratio, the electrical
conductivity of said solution passes through a First Conductivity Minimurn at which the mixturs is Stable
and turbid: Builder In a totai weight ratio of Builder to surfactant of at [east 1.5:1; and a dissoived
surfactant-desolubilising Electrolyte, in a total amount, including any dissolved portion of said Builder,
corresponding to the trough in the graph of conductivity of said composition against the concentration of
said Electrolyte therein, which contains said First Conductivity Minimum, said amount being between the
minimum and maximum such amounts at which the composition may be stored for three months without
separation of a layer containing more than 29 of the total volume of the composition both at room
termperature and at a temperature maintained below 5°C.

2. A composition according to claim 1 wherein said amount of Electrolytas is betwesn the minimum and
maxirnum such amounts at which the compaosition may be stored for three months without saparation of a
layer containing more than 2% of the total volume of the composition both at room temperature and at 0°C.

3. A composition according to claims 1 and 2 wherein said amount of Electroiyte is batween the
maximum and minimum such amounts at which the composition may be stored for three months without
separation of a layer containing more than 2% of the total volume of the composition both at room
temperature and at a temperature maintained below 5°C and at 40°C,

4. A composition according to any foregoing claim wherein said amount of Electrolyte is above the
maximum such amount at. which the composition is Shear Sensitive as herein defined.

5. A composition according to any foregoing claim wherein said amount of Elactrolyte is between the
maximum and minimum such amounts at which the composition has a Viscosity Drop, as harein defined,
greater than 0.4 Pascal seconds.

6. A composition according to claim 5 wherein the Viscosity Drop is between 0.4 and 2 Pascal seconds.

7. A composition according to either of claims 5 and 6 wherein the Viscosity Drop is greater than 0.45
Pascal seconds.

8. A compasition according to claim 7 wherein the Viscosity Drop is between 0.475 and 1.5 Pascal
seconds.

9. A composition according to claim 8 wherein the Viscosity Drop is between 0.48 and 1.1 Pascal
seconds.

10, A composition according to any foregoing claim whaersin the Viscosity as herein defined is between
0.1 and 2 Pascal seconds at 136 secs™' shear rate. )

11. A composition according to claim 10 having a Viscosity hetween 0.2 and 1 Pascal seconds at 136
sacs™' shear rate.

12. A campaosition according to claim 11 having a Viscosity between 0.3 and 0.6 Pascal seconds at 136
secs™' shear rate. _

13. A composition according to any foregoing claim wharein said amount of Electrolyte is between the
minimum and maximum such amounts at which no claar agueous layer separates when the composition is
centrifuged for 5 minutes at 20,000 G at 25°C.

14. A composition according to any foregoing claim wherein sald amount of Electrolyte is betwsen the
maximum and minimum such amounts at which no clear aqueous layer separates when the composition is
centrifuged at 20,000 G for 90 minutes at 25°C.

15. A composition according to any foregaing claim, wherein said amount of Electrolyts is sufficient to
render the cormnposition Shear Stable as herein defined.

16. A compaosition according to any foregoing claim wherein said amount of Electrolyte is sufficient to
prevent the compaosition bsing Shear-Sensitive as herein defined.

17. A composition according to any foregoing claim wherein said amount of Electrolyte is sufficient to
render the composition Temperature Stable as herein defined.

18. A composition according to any foregoing claim containing from & to less than 30% by weight of
surfactant based on the weight of the composition.

19. A composition according to any foregoing claim whetein the elactrolyte consists essentially of at
least one alkali metal or ammonium salt selected from carbonates, silicates, tripolyphosphates,
orthophosphates, pyrophosphates, nitrilotriacetates, citrates, chloride and nitrate,

20. A composition according to claim 19 containing at least 5%, by weight of the composition, of
surfactant selected from substantially linear alky! benzene sulphonates and mixtures thersof with at least
one surfactant selected from anionic, nonionic, catienic, zwitterionic and amphoteric surfactants.

21. A composition comprising an aqueous composition according to any foregoing claim having,
suspended therein, a particulate solid.

22. A composition according ta claim 21 wherain said particuiate solid comprises a particulate Builder,

23. A composition according to claim 21 whereln said particulate solid comprises an abrasive.
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24. A compaosition according to any of claims 1 to 20, whereln said Electrolyte comprises a
water-soluble Builder, said Builder being present in a total amount in excess of its sclubility at ambient
temperature in the composition, and said composition comprises solid particles of said Builder suspenzled
therein.

25. A composition according to any foregoing claim having a Payload, as herain defined, of from 25 to
75% by weight.

26. A composition according to any foregoing claim having a Yield Point at 25°C of greater than
1.5%10~% N em~2 and a Viscosity as herein defined measured at 136 sec™, of less than 0.28 Pascal seconds.

27. A composition according to any foregoing claim, having a Yieid Point at 25°C of 1.6%107% to less
than 30x107% N em~2

28. A composition according to any foregoing claim having a Viscosity Drop, as harein defined, of from
0.45 to 2 Pascal Seconds.

29. A composition according to any foregoing claim having a Pay Load as herein defined of at least
35% by weight.

30. A compasition accarding to any foregoing claim having a weight ratio of Buiider to surfactant of
1.5:1 to 3.5:%.

31. A composition according to any foregoing claim containing from 10 to 13.5% of surfactant based
on the weight of the compaosition.

32. A composition according to any foregoing claim, which, on Centrifuging, at 800 G for 17 hours at
25°C przovides a Solid Layer and a single aqueous layer having a Yield Point at 25°C of greater than 2x107*
N cm™%,

33. A composition according to any faregoing claim, which, on Centrifuging, at 800 G for 17 hours at
25°C provides a Sofid Layer and a single agueous layer having a Viscosity as herein defined measured at a
shear rate of 136 secs™' of less than 1.5 Pascal seconds.

34. A composition according to any foregoing claim having a pH of 9 to 13.

35. A composition according to any foregoing claim having sufficient alkalinity to require at least 0.8 mi
N/10 HC! to reduce the pH of 100 mis of an aqueous solution of said composition, diluted to 0.5% Dry
Weight as hersin defined, to 9.

36. A composition according to claim 35, which when diluted to 0.5% Dry Weight as herein defined,
requires from 4.7 to 8.6 mis N/10 HCI to reduce 100 mis to pH 9.

37. A camposition according to any foregoing claim having a Conductivity at 256°C and at 50 kHertz of
no more than 2 milliSiemens cm™" greater than that corresponding to the First Conductivity Minimum.

38, A composition according to any foregoing claim having a Conductivity at 25°C and at 50 kHertz of
lass than 15 milliSiemens per cm.

39, A composition according to any foregoing claim, wherein the surfactant comprises a mixture of {A)
a non-alkaxylated sulphated or sulphonated anionic surfactant with {B) an alkoxylated anionic surfactant
and/or a non-ionic surfactant.

40. A composition according to claim 39, wherein the component {A) comprises an alkyl benzene
sulphonate having from 8 to 22 aliphatic carbon atoms.

41. A composition according to either of claims 39 and 40, wherein component (A} comprises an oiefin
sulphonatse, alkane sulphcnate, alkylphenol sulphate, sulphocarboxylic acid and/or sulphocarboxylic ester,
having from 8 tg 22 carbon atoms in the alkyl or alkenyl group.

42, A composition according to any of claims 39 to 41, wherein the component {B} comprises an alkyl
ethyleneoxy sulphate having a Cg-22 atkyl group and up to 20 ethyleneoxy groups.

43. A composition agcording to any of claims 39 to 42, wherein component (B} comprises an
ethoxylated C,_,, alcohol, carboxylic acid, amine, atkylolamide or glyceryl ester, having in each case up to
20 ethyleneoxy groups. )

44. A compasition according to any of claims 39 to 43, wherein the component (B} comprises a Cyo-22
alkyl monoethanolamide or disthanolamide. .

45, A composition according to any of claims 39 to 44, wherein component (B) comprisas a mono Cy-22
alkyl di {Cy.s alkyl} amine-oxide.

46. A composition according to any of claims 39 to 45, wherein the weight ratio of {A):(B) is from 5:1to
1:3.

47. A compasition according ta claim 46, wherein the weight ratio of (A):(B) is from 4:1 to 1:2.

48. A compasition according tc claim 47 wharein the proportion by weight of (A):(B) is from 3:1to 1:1.

49, A composition according to any foregoing claim containing a foam booster.

50. A composition according to any of claims 1 to 48 containing a foam inhibitor.

51. A composition according to claim 50, wherein the foam inhibitor comprises an organopglysiloxane
foam inhibitor.

52. A composition according to any forsgoing claim containing suspanded particles of sodium
tripolyphosphate and/or zeolite.

53. A Stable, Pourabie, fluid, aqueous-based, detergent composition, according to any foregoing claim
comprising: from 12 to 40% based on the Dry Weight thereof, as herein defined, of surfactant which
comprises from 30 to 90% based on the Dry weight of the surfactant of non-alkoxylated sulphated and/or
sulphonated anionic surfactant and the balance of alkyl ether sulphate and/or a non-ionic surfactant; an
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aqueous phase containing sufficient Electrolyte in solution to form a space-filling Spherulitic floc
comprising said surfactant and Interspersed with said aqueous phase; suspended particlas of Builder; an
effective amount of at least one foam inhibitor and optionally the Minor Ingredients commonly used in
{aundry detergent compositions other than water, surfactants, builders and electrolytas.

4. A composition according to any foregoing claim which contains encapsulated bleaches and/or
enzymes in suspension. )

55. A composition according to any foregoing claim wherein a majority of the surfactant is present as
Sperulites of from 0.1 to 5 micremeters diameter. .

56. A composition according to claim 55 wherein @ major proportion by weight of the surfactant is
present as Spherulites or from 0.2 to 2 micrometers diametsr,

57. A composition according to claim 56 wherein @ major proportion by weight of the surfactant is
present in Spherulites of 0.2 to 1 micrometers diameter.

58. A composition according to any foregoing claim comprising Spherulites of from 0.1 to 50
micrometers diameter which are Multiple Vesicles having a concentric structure with an average repeat
spacing of 6—10 nm between successive shells. :

59. A composition according to claim 58 wherein said average repeat spacing is 7 to 9 nm.

Patentanspriiche

1. GieBbars, flieRf4hige Detergenszusammensetzung, die enthélt: Wasser; grenzflichenaktives Mittel,
das zu dem Wasser in einen solchen Gewichtsverhditnis steht, dal8 bei zunehmender Auflésung eines
wasserfreien, das grenzflichenaktive Mittel desolubilisierenden Elektrolytsalzes in einer wésserigen,
micellaren Lbsung dieses granzflachenaktiven Mittels mit demgenannten Gewichtsverhéitnis die
elektrische Leitfahigkeit dieser Losung durch ein Erstes Leitfahigkeitsminimum hindurchgsht, bei welchem
die Mischung stabil und trib ist; Builder in einem Gesamtgawichtsverhaitnis von Buildsr zu
grenzflachenaktivem Mittel von mindestens 1,5:1; und einen gelbstes grenzflichenaktives Mittel
desolubilisierenden Elektroiyt, der, inklusive ailer geldsten Builderantsile, in einer Gesamtmenge varliagt,
die der Mulde der Kurve von Leitfahigkeit der Zusammensetzung gegen Konzentration des Elektrolyten in
derselban entspricht, welche Mulde das Erste Leitfihigkeitsminimum enthalt, waobei diese Menge zwischen
dem Minimum und Maximum solcher Mengen liegt, bei welchen die Zusammensetzung drei Monate
gelagert werden kann, ohne daf sich sowohi bei Raumtemperatur als auch bei einer Temperatur unter 5°C
aine Schicht, die mehr als 2% des Gesamtvolumens der Zusammensetzung enthalt, abtrennt.

2. Zusammensetzung nach Anspruch 1, bei diese Elektrolytmenge zwischen dem Minimum und
Maximum soicher Mengen liegt, bei weichen die Zusammensetzung drei Monate gelagert werden kann,
ohne da sich sowohl bei Raumtemperatur als auch bei 0°C eine Schicht abtrennt, die mehr als 2% des
Gesamtvolumens der Zusammensetzung enthiit.

3, Zusammensetzung nach Anspruch 1 oder 2, wobei diese Elektrolytmenge zwischen dam Maximum
und Minimum soicher Mengen liegt, bei welchen die Zusammensetzung drei Monate gelagert werden
kann, ohne da@ sich sowoh! bei Raumtemperatur ais auch bei einer Temperatur unter 5°C und bei 40°C aing
Schicht abtrennt, die mehr als 2% des Gasamtvoiumens der Zusammensetzung enthalt,

4. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche, wobei diese Elektrolytmenge
oberhalb des Maximums einer solchen Menge liegt, bei welcher die Zusammensetzung scherempfindlich
nach obiger Dsfinition ist.

5. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, wobsi diese Elektrolytmenge
swischen dem Maximum und Minimum solcher Mangen liegt, welchen die Zusammensetzung einen
Viskosititsabfalt nach obiger Definition von mehr als 0,4 Pascal-Sekunden hat.

6. Zusammensetzung nach Anspruch 5, wobei der Viskositétsabfall zwischen 0.4 und 2 Pascal-
Sekunden betragt.

7. Zusammensetzung nach sinem der Anspriche 5 oder 6, bei welchem der Viskosit4tsabfall mahr als
(.45 Pascal-Sekunden betrigt,

8. Zusammensetzung nach Anspruch 7, wobei der Viskositétsabfall zwischen 0,475 und 1,5
Pascal-Sekunden betrigt.

3. Zusammensetzung nach Anspruch 8, wobei der Viskositdtsabfall zwischen 0,48 und 1,1 Pascal-
Sekunden betrgt.

10. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, wobei die Vigkositdt nach
obiger Definition zwischen 0,1 und 2 Pascal-Sekunden bei 136 sec”' Schergeschwindigkeit betragt.

11. Zusammensetzung nach Anspruch 10 mit einer Viskositat zwischen 0,2 und aeiner Pascal-Sekunde
bei 136 sec™? Schargeschwindigksit.

12. Zusammensetzung nach Anspruch 11 mit einer Viskositét zwischen 0,3 unhd 0,6 Pascal-Sekunden
bei 136 sec™? Schergeschwindigkeit.

13. Zusammensetzung nach irgendsinem der vorhergehenden Anspriiche, wobei diese
Elektrolytmenge zwischen dem Minimum und Maximum soicher Mengen lisgt, bei welchen sich keina
klare wisserige Schicht abtrennt, wenn die Zusammensetzung 5 min jang bei 26°C und 20.000 G
zentrifugiert wird.

14. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche, wobei diese
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Elektrolytmenge zwischen dem Maximum und Minimum solcher Mengen liegt, bei welchen sich keine
klare wasserige Schicht abtrennt, wenn die Zusammensetzung 90 min bal 25°C und 20,000 G zentrifugiert
wird.

15. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche, wobei diese
Eiektrolytmenge ausreicht, um die Zusammensetzung scherstabil nach obiger Definition zu machen.

16. Zusammensstzung nhach irgendeinem der varhergehenden Anspriche, wobei diese
Elektrolytmenge ausreicht, um zu varhindern,.dal} die Zusammensetzung scherempfindlich nach obiger
Definition ist. .

17. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, waobei diese
Elektrolytmenge ausreicht, um die Zusammensetzung temperaturstabil nach obiger Definition zu machen.,

18. Zusammensstzung nach irgendeinem der vorhergehenden Anspriiche, die 5 bis weniger als 30
Gew.-% grenzflachenaktives Mittel, bezogen auf das Gewicht der Zusammensetzung, enthilt,

18. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, wobei der Elektrolyt im
wesentlichen aus zumindest einem Alkalimetall- oder Ammoniumsalz, ausgewdhit aus Karbonaten,
Silikaten, Tripolyphosphaten, Orthophosphaten, Pyrophosphaten, Nitrilotriacetaten, Citraten, Chlorid und
Nitrat, besteht.

20. Zusammensetzung nach Anspruch 19, die sumindest 5 Gew.-%, bezogen auf die
Zusammensetzung, eines grenzflachenaktiven Mittels enthalt, das im wesentlichen ausgewéhit ist aus
linearan Alkylbenzolsuifonaten und Mischungen derselben mit zumindest einem, aus anionischen,
nichtionischen, kationischen, zwitterionischen und amphoteren grenzfldchenaktiven Mitteln ausgewdhiten
grenzfidchenaktiven Mittel.

21. Zusammensetzung, die eine wésserige Zusammeanssatzung nach irgendeinem der vorhergehenden
Anspriiche enthilt, in weicher ein teilchenformiger Feststoff suspendiert ist. .

29, Zusammensetzung nach Anspruch 21, wobel dleser teilchenformige Feststoff einen
teilchenférmigen Builder enthilt. :

23. Zusammensetzung nach Anspruch 21, wobei dieser teilchenformige Feststoff ein Schieifmittel
enthalt, .
n4. Zusarnmensetzung nach irgendeinem der Anspriche 1 bis 20, wobei dieser Elektrolyt einen
wasserldslichen Builder enthalt, der in einer Gesamtmenge im UberschuB zu seiner Loslichkeit in der
Zusammensetzung bei Raumtemperatur vorliegt, und diese Zusammensetzung feste Teilchen dieses
Builders darin suspendiert enthilt.

25. Zusammensetzung nach irgendsinem der vorhergehenden Anspriiche mit einer Nutztast nach
obiger Definition von 25—75 Gew.-%. . ’

26. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche mit ginem FlieBpunkt bei
25°C von mehr als 1,5x10~% Nem=2 und einer Viskositét nach obiger Definition, gemessen bei 136 sec™?,
yon weniger ais 0,28 Pascal-Sekunden.

27. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche mit sinem FileRpunkt bei
25°C von 1,6X10~% bis weniger ais 30x107° Nem™2,

28. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche mit einem Viskositdtsabfall
nach obiger Definition von 0,456—2 Pascal-Sekunden.

29. Zusammensetzung nach irgendainem der vorhergehenden Anspriiche mit einer Nutzlast nach
abiger Definition von weniger als 35 Gew.-%.

30. Zusammensstzung nach irgendeinem der vorhargehanden Anspriiche mit sinem
Gewichtsverhaltnis von Builder zu grenzflachenaktivem Mittel von 1,5:1 bis 3,5:1.

31. Zusammensetzung nach irgendeinem der vorhergehenden Anspriche, die 10—13,5%
grenzflichenaktives Mittel, bezogen auf das Gewicht der Zusammensetzung, enthdit.

32. Zusammaensetzung nach irgendeinem der vorhergehenden Anspriiche, welche beim Zentrifugieren
wihrend 17 h bei 25°C und 800 G eine Feste Schicht und eine einzige wissarige Schicht mit ginem
FlieRpunkt bei 25°C von mehr als 2x107% Nem™2 liefert.

33. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, die beim Zentrifugieren
wihrend 17 h bei 25°C und 800 G eine Feste Schicht und eine einzige wasserige Schicht mit einer Viskositét
nach obiger Definition, gemessen bei einer Schergeschwindigkeit von 136 sec™! von weniger als 1,5
Pascal-Sekunden lisfert.

34, Zusammensetzung nach irgendeinem der vorhergehanden Anspriiche mit einem pH-Wert von 9 bis
13.

35. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche mit ausreichender
Alkalinitat, um zumindest 0,8 ml N/19Q HC} zur Herabsetzung des pH-Werts von 100 ml einer wasserignr
Lésung dieser Zusammensetzung in einer Verdinnung auf 0,5% Trockengewicht nach obiger Definition
auf den Wart von 9 zu erfordern.

36. Zusammensetzung nach Anspruch 35, die bei Verdinnung auf 0,6% Trockengewicht nach obiger
Definition 4,7 bis 8,6 mi N/10 HCI zur Herabsetzung des pH-Werts von 100 mi auf den Wert von g erfordert.

37. Zusammensetzung hach irgendeinem der vorhergehenden Anspriiche, die bei 25°C und 50 KHertz
gine Leitfahigkeit aufweist, die nicht mehr als 2 milliSiemens cm™2 groRer ist als die dem Ersten
Leitfahigkeitsminimum entsprechende Leitfahigksit.
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38. Zusammaensetzung nach irgendeinem der vorhergehenden Anspriche mit einar Leitfdhigkeit bel
25°C und 50 KHertz von weniger ais 15 milliSiemens pro cm.

39. Zusammensstzung nach irgendeinem der vorhergehenden Anspriche, wobei das
grenzflachenaktive Mittel eine Mischung von (A) einem nicht-alkoxylisrten suifatiarten oder suifonierten
anionischen grenzfiichenaktiven Mittel mit {B) sinem alkoxylierten anionischen grenzflichenaktiven Mittel
und/oder einem nichtionischen grenzfiichenaktiven Mittel umfaBt.

40, Zusammensetzung nach Anspruch 39, wobei die Komponente (A) ein Alkylbenzolsulfonat mit 8 bis
22 aliphatischen Kohtenstoffatomen umfaiit. ,

41. Zusammansetzung nach den Anspriichen 39 undr 40, wobei die Komponente (A) ein Olsfinsulfonat,
Alkansulfonat, Alkylphenalsuifat, eine Sulfokarbonsédure und/oder einen Suifokarbonsiuresester mit 8 bis
22 Kohlenstoffatornen in der Alkyl- oder Alkenyigruppe enthait

42. Zusammensetzung nach irgendeinem der Anspriiche 39 bis 41, wobei die Komponente {B) ein
Alkyl-Ethyienoxysulfat mit einer Cs_» Alkylgruppe und bis zu 20 Ethylenoxygruppen enthélt.

43. Zusammensetzung nach irgendeinem der Anspriche 39 bis 42, wobei die Komponents (B) sinen
ethoxylierten Cs-,, Alkohol, eine Karbonséure, ein Amin, Alkylolamid oder einen Glycerinaster mit in
jedem Fall bis zu 20 Ethylenoxygruppen enthélt.

44, Zusammensetzung nach irgendeinem der Anspriiche 39 bis 43, wobei die Komponente {B) ein
Cyo-z2 Alkylmonoethanclamid oder -diethanolamid enthalt.

45. Zusammensstzung nach irgendeinem der Anspriiche 39 bis 44, wobei die Komponente (8) ein
Mono-Cy_,-alkyl-di(C, - ,-alkyl)-aminoxid enthait.

46. Zusammensetzung nach irgendeinem der Anspriche 39 bis 45, wobei das Gawichtsverhaltnis von
(A):{B) zwischen 5:1 und 1:3 liegt.

47. Zusammensetzung nach Anspruch 46, in walcher das Gewichtsverhaltnis von {A}:(B) zwischen 4:1
und 1:2 liegt.

48. Zusammensetzung nach Anspruch 47, in welcher das Gewichtsverhiitnis von {A):(B) zwischen 3:1
und 1:1 ilegt.

49. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, die einen
Schaumverstirker snthalt.

50. Zusammensetzung nach irgendeinermn der Anspriiche 1 bis 48, die einen Schauminhibitor énthalt.

51. Zusammensetzung nach Anspruch 50, in welcher der Schauminhibitor einen Qrganopalysiioxan-
Schauminhibitor anth3it.

52. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, die suspendierte Tellchen
von Natriumtripolyphosphat undfoder Zeolit enthélt.

53. Stabile, gieBbare, flieRfahige Detergenszusammensetzung auf wisseriger Basis nach irgendeinem
der vorhergehenden Anspriche, die enthdit: 12 bis 40%, bezogen auf ihr Trockengewicht nach obiger
Definition, eines granzflichenaktiven Mittels, weiches 30 bis 90%, bezogen auf sein Trockengewicht, nicht
alkoxyliertes sulfatiertes und/oder sulfoniertss anionisches grenzflichenaktives Mittel und den Rest
Alkylethersuifat und/oder nichtionisches grenzflichenaktives Mittel enthiit; eine wasserige Phase, die in
Lasung ausreichend Elektrolyt enthait, um eine raumflllende Sphérolytische Flockung zu bilden, die dieses
grenzflachenaktive Mittel umfat und mit der genannten wisserigen Phase interdispergiart ist;
suspendierte Builder-Teilchen; eine wirksame Menge zumindest einas Schauminhibitors und
gegebenenfails die Untargeordneten Bestandteile, die Gblicherweise in den Wischerai-
Detergenszusammensetzungen eingesetzt werden, neben Wasser, grenzfidchenaktiven Mitteln, Bulldern
und Elektrolyten,

54. Zusammensetzung nach irgendeinem der vorhergehenden Anspriiche, der Bleichmittel und/oder
Enzyme eingekapselt in Suspension enthait.

55. Zusamimensetzung nach irgendeinem der vorhergehenden Anspriiche, wotrin ein Grofiteil des
oberfiichenaktiven Mittels als Sphérulite eines Durchmessers von 0,1 bis 8 Mikrometer vorliegt.

56. Zusammensetzung nach Anspruch 55, worin ein gewichtsmaRigar Hauptanteil des
grenzitachenaktiven Mittels in Form von Sphéruliten mit einem Durchmesser von 9,2 bis 2 Mikromater
vorliegt.

57. Zusammensetzung nach Anspruch 56, worin ein gewichtsméliger Hauptanteil des
grenzflichenaktiven Mittels in Form von Sphéruliten mit einem Durchmesser von 0,2 bis 1 Mikrometer
vorliegt.

58. Zusammensetzung hach irgendeinem der vorhergehenden Anspriche, die Sphérulite mit einem.
Durchmesser ven 0,1 bis 50 Mikrometer enthdit, welche Vielfache Bldschen mit konzentrischer Struktur und
ginem durchschnittlichen Wiederholungsabstand von 6 bis 10 nm zwischen den aufeinanderfolgenden
Hilien darsteilen.

59. Zusammensetzung nach  Anspruch 58, wobei der genannte durchschnittliche
Wiederholungsabstand 7 bis 9 nm betrgt.

Revendications

1. Composition détergente fluide pouvant étre déversée et comprenant de I'eau; un agent tensio-actif,
le rapport pondséral entre |'agent tensio-actif et I'eau étant calculd de telle sorte que, lorsqu’un sel
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électrolytiqgue anhydre désolubilisant le tensio-actif est progressivemant dissous dans une solution
miceilaire aqueuse de cet agent tensio-actif présentant ce rapport pondéral, la conductivité électrique de
cette solution passe par un premier minimurm de conductivité auquel le mélange est stable et trouble; une
charge dans un rapport pondéral total charge/agent tensio-actif d'au moins 1,5:1; ainsi qu‘un électrolyte
désolubilisant 'agent tensio-actif dissous, en une quantité totale, y compris n’importe quelle portion
dissoute de cette charge, correspondant au creux du graphique de conductivité de cette composition
vis-3-vis de la concentration de I'électrolyte précité qui y est contenu, comportant le premier minimum de
conductivité, cette quantité se situant entre le minimum et le maximum en quantités telles que |a
composition peut étre conservée pendant trols mois ans séparation d'une couche contenant plus de 2%
du volume total de la compaosition & la fois 4 la température ambiante et 3 une température maintenua en
dessous de 5°C.

2. Composition seion la revendication 1, ca ractérigée an ce que la quantité de I'électrolyte se situe entre
les quantitdés minimales et maximates auxquelles la composition peut étre conservée pendant trois mois
sans séparation d'une couche contenant plus de 2% du volume total de la compasition a la fois 4 la
température ambiante et & 0°C.

3. Composition selon les revendications 1 et 2, caractérisée en ce que la quantité de Iélactrolyts se
situe entre les quantités maximales et minimales auxquelles la composition peut étre conservée pendant
trois mofs sans séparation d'une couchs contenant plus de 2% du volumae total de la composition a la fois &
la température ambiante et 4 une température maintenue en dessous de 5°C, cette composition étant a
40°C,

4, Composition selon I'une quelconque des revendications précédentes, caractérisée an ce que la
quantité d'électrolyte est supérieure a la quantité maximale 4 laquelle la composition est sensible au
cisaillement comme défini dans la présente spécification.

5. Composition selon l'une gueiconque des revendications précédentes, caractérisée en ce que la
quantité d’électrolyte se situe entre les quantités maximales et minimales auxquelles la composition a une
chute de viscosité (comme défini dans la présents spécification) supérieure 3 0,4 Pascal-sacande.

6. Composition selon la revendication 5, caractérisée en ce que la chute de viscosité se situe entre 0,4 at
2 Pascal-secondes.

7. Composition seion 'une quelconque des revendications 5 et 6, caractérisée en ce que la chute de
viscosité est supérieure & 0,45 Pascal-seconde.

8. Composition selon la revendication 7, caractérisée en ce que |a chute de viscosité se situe entre 0,475
et 1,5 Pascal-seconde. :

9. Composition selon ia revendication 8, caractérisée en ce que la chuts de viscosité se situe entre 0,48
et 1,1 Pascal-seconde.

10. Composition selon I'une quelcangue des revendications précédentas, caractérisée an ce que la
viscosité (telle que définie dans la présente spécification} se situe entre 0,1 et 2 Pascal-secondes & une
vitesse de cisaillement de 136 secs™.

11. Composition selon la revendication 10, ayant une viscosité comprise entre 0,2 et 1 Pascal-seconde &
une vitesse de cisaillsment da 136 secs™'.

12. Composition selon la revendication 11, ayant une viscosité comprise entre 0,3 et 0,6 Pascal-
secondes & une vitesse de cisaillement de 136 sac™'.

13. Composition selon 'une queiconque des revendications précédentes, caractérisée en ce que ia
quantité d'électroiyte se situe entre las quantités minimales et maximales auxqguelies il ne se sépare
aucune couche aqueuse claire lorsque la composition est centrifugée pendant 5 minutes 4 20.000G a 25°C.

14. Composition selon 'une quelconque des revendications précédentes, caractérisée en ce que la
quantité d‘électrolyte se situe entre Jes quantités maximales et minimales auxquelles il ne se sépare
aucune couche aqueuse claire lorsque la compoasition ast centrifugée 2 20.000 G pendant 90 minutes &
25°C. '

15. Compaosition selon 'une guelcongue des revendications précédentes, caractérisée en ce que Ia
quantité d'électrolyte est suffisante pour randre la composition stable au cisaillemant comme défini dans la
présente spécification.

16. Composition selon l'une quelconque des revendications précédentes, caractérisée en ce que la
quantité d’électralyte est suffisante pour empécher la composition d'étre gensible au cisaillement comme
défini dans ta présente spécification. .

17. Composition selon Yune quelconque des revendications précédentes, caractérisée en ce que [a
quantité d'électrolyte est suffisante pour rendre la composition stabie & la température comme dafini dans
la présente spécification.

18. Compasition selon 'une quelconque des revendications précédentes, contenant 5 4 moing de 30%
en poids d'un agent tensio-actif, calculé sur ie poids de la compaosition.

19. Composition selon l'une gueicongue des revendications précédentes, caractérisée en ce que
I'électrolyte est constitué essentiellement d'au moins un sel d’un métal alcalin ou d’ammonium choisi
parmi les carbonates, les silicates, les tripolyphosphates, les orthophosphates, les pyrophosphates, les
nitrilotriacétates, les citrates, les chiorures et les nitrates.

20. Compasition selon la revendication 19, contenant au moins 5% en poids (calculé sur cette
composition) d'un agemt tensio-actif choisi parmi les alkyl-benzéne-sulfonates lindaires et leurs mélanges
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avec au moins un agent tensig-actif choisi parmi les agents tensio-actifs anioniques, non ioniques,
cationiques. & ions hermaphrodites et amphotéres,

21. Compaosition comprenant une composition aqueuse selon 'une quelcongue des revendications
précédentes dans laquelie un solide en particules est mis en suspension.

22. Compaosition selon la revendication 21, caractérisée en ce que le solide en particules est constitué
d’une charge en particules,

23. Composition selon la revendication 21, caractérisée en ce que | solide en particules est constitug
d’un abrasif.

24. Composition selon 'une quelconque des revendications 1 3 20, caractérisée en ce que I'électrolyte
comprend une charge hydrosoiuble, cette charge étant présenta en une quantité totele excédant sa
solubilité 3 la température ambiante dans la composition, tandis que cette composition comprend des
particules solides de cefte charge en suspension.

25. Camposition selon I'une quelconque des revendications précedentes, ayant une “Payload” comme
défini dans la présente spécification, se situant entre 25 et 75% en poids.

26. Composition selon I'une quelcongue des revendications précédentes, ayant une limite élastique a
25°C de plus de 1,5%107% N cm~2 et une viscosité (comme défini dans la présente spécification) mesurée a
136 secs~' de moins de 0,28 Pascal-seconde,

27. Composition selon I'une quelconque des revendications précédentes, ayant una limite élastique
26°C de 1,5x10™% 4 moins que 30x10°® N cm™. -

28. Composition selon 'une quelconque des revendications précédentes, ayant une chute de viscosité
{(comme défini dans la présente spécification} de 0,45 a 2 Pascal-secondes.

29. Composition selon I'une quelconque des revendications précédentes, ayant une “'Payload” comme
défini dans la présente spécification, d’au moins 35% en poids.

30. Composition sefon 'une queiconque des revendications précédentas, ayant un rapport pondéral
charge/agent tensio-actif de 1,5:1 a3 3,5:1.

31. Composition selon Yune quelcongque des revendications précédentas, contenant 10 & 13,5%
d'agent tensio-actif, calculé sur le poids de {a composition.

32. Composition selon 'une quelconque des revendications précédentes qui, lors de la centrifugation 3
800 G pendant 17 heures 4 25°C, donne une couche solide et une couche agueuse simple ayant une limite
élastique a 25°C de plus de 2x107° N em™. :

33. Cemposition selon I'une quelconque des revendications précédentes qui, lors de la cantrifugation a
800 G pendant 17 heures a 25°C, donne une couche solide at une couche aqueuse simpie ayant une
viscosité (comme défini dans la présente spécification) mesurée a une vitesse de cisailiement de 136 secs™’
de moins de 1,6 Pascal-seconde;

34. Composition selon 'une queiconque des revendications précédentes, ayant un pH de 9 3 13.

35. Composition selon l'une queiconque des revendications précédentes, ayant une alcalinité
suffisante pour requérir au moins 0,8 mi de N/10 HCI afin de réduire le pH de 100 mi d'une solution agueuse
de cette composition, en dilution avec 0,5% (poids sec) comme défini dans Ja présente spécification, de 9.

36. Composition selon la revendication 35 qui, lorsqu’elle est diluée & 0,5% (poids sec) (comme défini
dans la présente spécification}, nécessite 4,7 4 8,6 ml de N/10 HCI pour réduire 100 ml & un pH de 9.

37. Composition selon I'une quelcongue des revendications précédentes, ayant une conductivité a
25°C et a 50 KHertz ne dépassant pas 2 milliSiemens cm~! de plus que celle carrespondant au premier
minimum de condugtivité.

38. Composition selan 'une quelconque des revendications précédentas, ayant une conductivité 4
25°C et 3 50 KMertz de moins de 158 milliSiemens par cm.

39. Composition selon I'une guelconque des revendications précédentes, caractérisée en ce que
I'agent tensio-actif comprend un mélange de (A} un agent tensio-actif anionique suifaté ou sulfoné non
alcoxylé avec {B) un agent tensio-actif anionique alcoxylé et/ou un agent tensio-actif non ionique.

40. Compaosition seion la revendication 39, caractérisée en ce que le composant (A} comprend un
alkyl-benzéne-sulfonate contenant 8 & 22 atomes de carbons aliphatiques.

41. Composition selon I'une quelconque des revendications 39 et 40, caractérisée en ce que le
composant {A) comprend un sulfonate d’oléfine, un alcane-sulfonats, un alkylphénol-sulfate, un acide
sulfocarboxylique etfou un ester sulfocarboxylique contenant 8 3 22 atomes de carbone dans le groupe
alkyle ou alcényle.

42. Composition selon I'une quelconque des revendications 39 3 41, caractérisée en ce que 's
composant (B) comprend un éthyléne-oxysulfate d'alkyle comportant un groupe alkyle en Cq—C,; ot
jusqu’'d 20 groupes éthyléne-oxy.

43. Composition selon 'une quelconque des revendications 39 a 42, caractérisée an ce gue le
composant (B) comprend un alcool éthoxylé en Ca—Cap, un acide carboxylique, une amine, un alkylolamide
ou un ester glycérylique contenant, dans chaque cas, jusqu’a 20 groupes éthyléne-oxy.

44, Composition selon I'une quelconque des revendications 39 & 43, caractérisée en ce que le
composant {B) comprend un mono-éthanolamide ou un diéthanolamide d'alkyle en Cyc—Caa.

45, Composition selon {'une queiconque des revendications 39 A 44, caractérisée en ce que le
composant (B} comprend un di-(alkyl en C,—C.)-amino-oxyde de mono-alkyle en Ceg—Caa.
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46. Composition selon 'une quelconque des revendications 39 3 45, caractérisée en ce que le rapport
pondéral de (A):(B) se situe entre 5:1 et 1:3.

47. Composition selon la revendication 46, caractérisée en ce que le rapport pondéral de (A):(B) se
situe entre 4:1 ot 1:2.

48. Composition selon la revendication 47, caractérisée en ce que la proportion pondéraie de {A):(B) se
situe entre 3:1 et 1:1,

49. Compaosition selon Vune quelconque des revendications précédentes, contenant un agent
formataur de mousse.

50. Composition seton 'une quelconque des revendications 1 4 48, contenant un inhibiteur de mousse.

51. Composition selon |a revendication 50, caractérisée en ce que I'inhibiteur de mousse comprend un
inhibiteur de mousse 3 base d'un organopolysiioxane.

52. Composition selon I'une guelcongque des revendications précédentes, contenant des particules en
suspension de tripolyphosphate de sodium et/ou de zéolite.

53. Compaosition détergente stable, pouvant atre déversée, liquide et & base aqueuse selon [‘une
quelconque des ravendications précédentes comprenant: 12 3 40% (calculé sur son poids sec} {comme
défini dans la présente spécification), d'un agent tensio-actif qui comprend 30 & 20% {calculéd sur le poids
sec de I'agent tensig-actif} d'un agent tensio-actif anionique sulfaté et/ou sulfoné non alcoxylé, ainsi que ie
reste du suifate d’éther alkylique et/ou d’'un agent tensio-actif non ionique; une phase aqueuse contenant
suffisarnment d'dlectrolyte en solution pour former un flocon sphérulitique comblant l'aspace et
gomprenant cst agent tensio-actif et interdisparsé avec cette phase aqueuse; des particuies de charge en
suspension; une quantité efficace d'au moins un inhibiteur de mousse et éventuellement des ingrddients
mineurs habituellement utilisés dans les compositions détargentes de lessive autres que V'eau, les agents
tensio-actifs, les charges et les électrolytes.

54. Composition selon I'une quelconque des revendications précédentes, caractérisée en ce qu'elie
contient, en suspension, des enzymes et/ou des agents de blanchiment encapsulés.

55. Composition selon U'une quelconque des revendications précédentes, caractérisée en ce que la
majorité de Vagent tensio-actif est présente sous forme de sphérulites d'un diamétre de 01 asb
micrométres. '

56. Composition selon la revendication 55, caractérisée en ce que la majeure partie pondérale de
Fagent tensio-actif est présente sous forme de sphérulites d'un diamaétre de 0,2 a 2 micrométres.

57. Composition selon la revendication 56, caractérisée en ce gue |a majeure proportion pondérale de
{'agent tensio-actif est présente dans des sphérulites d'un diamétre de 0,2 & 1 micrometre.

58, Composition seion I'une quelconque des revendications précédentes, comprenant des sphérulites

'un diamétre de 0,1 3 50 micrométres, qui sont des vésicules multiples ayant una structure concentrique
avec un espace de répétition moyen de 6—10 nm entre des enveloppes successives,

59. Compasition selon la revendication 58, caractérisée en ce que i'espace de répétition moyen se situe
entre 7 et 9 nm.
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