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SPECIFICATION
Pourable fluid detergent compositions

DEFINITIONS

The present invention relates to novel, agueous-
based, pourable, fluid detergent compositions con-
taining effective quantities of detergentbuilder.

The term “builder’ is sometimes used loosely inthe
detergentart toinclude any non-surfactantwhose
presence in a detergent formulation enhances the
cleaning effect of the formulation. More usually,
however, the term s 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
theions, and secondarily as a source of alkalinity and
buffering. The term “‘Builder” is used herein in the
latter sense, and refers to additives which produce the
foregoing effects to asubstantial extent. Itincludes
sodium or potassium tripolyphosphate and other
phosphate and condensed phosphate salts suchas
sodium or potassium orthophosphates, pyrophos-
phates, metaphosphates or tetraphosphate, as well as
phosphonates such as acetodiphosphonates, amino
tris methylene phosphonates and ethylenediamine
tetramethylene phosphonates. It also includes alkali
metal carbonates, zeolites and such organic seques-
trants as saits of nitrilotriacetic acid, citric acid and
ethylene diamine tetraceticacid, polymeric polycar-
boxylic acids such as polyacrylates and maleic anhyd-
ride based copolymers.

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

“Electrolyte” is used herein to denote those water
soluble ionic compounds which dissociate atleast
partially inaqueous solution to provideions, and
which tend to lower the solubitity or micellar concen-
tration of surfactants in such solutions by a “salting
out” effect. It includes water soluble dissociable,
inorganic salts such as, for example alkali metal or
ammonium sulphates, chlorides, nitrates, phos-
phates, carbonates, silicates, perborates and
polyphosphates, and also certain water soluble orga-
nicsalts which desolubilise or “salt out” surfactants. It
does notinclude salts of cations which form water
insoluble precipitates with the surfactants present.

“Hydrotope” denotes any water soluble compound
which tends to increase the solubility of surfactants in
aqueous solution. Typical hydrotopes include urea
and the alkali metal or ammonium salts of the lower
alkyl benzene sulphonic acids such as sodium toluene
sulphonate and sodium xylene sulphonate.

As used herein “Soap” means an at least sparingly
water soluble salt of a natural or synthetic aliphatic
monocarbaxylic acid, which salt has surfactant prop-
erties. The term includes sodium, potassium, lithium,
ammonium and atkanolamine salts of Ca.p2 natural
and synthetic fatty acids, including stearic, palmitic,

65 oleic, linoleic, ricinoleic, behenic and dodecanoic
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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 propor-
tions up to 5%, and which are compatible in the
relevant Formulation with a pourable, chemically
stable Non-sedimenting composition. The termin-
cludes antiredeposition agents, perfumes, dyes, optic-
al brightening agents, hydrotropes, solvents, buffers,
bleaches, corrosion inhibitors, antioxidants, preserva-
tives, scale inhibitars, humectants, enzymes and their
stabilizers, bleach activators, and the like.

As used herein “Functional Ingredients” means
ingredients which are required to provide a beneficial
effectin the wash liquor and includes ingredients
which contribute to the washing effectiveness of the
composition e.g. surfactants, Builders, bleaches,
optical brighteners, buffers, enzymes and anti-rede-
position agents, and also anti-corrosives but excludes
water, solvents, dyes, perfume, Hydrotropes, sodium
chloride, sodium sulphate, 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
composition. “Active Ingredients”, means surface
active materials.

All references herein to “Centrifuging’’, less stated
tothe contrary are to be construed as referring to
centrifuging at 25°C for 17 hours at 800 times normal
gravitational force;

The expression “Separable Phase’ is used hereinto
denote phases which, in the case of liquid orliquid
crystal phases, are separable from the mixture to form
a distinct layer upon Centrifuging and, in the case of
solid phases, are separable from the liquid phases, but
not necessarily from each other, by Centrifuging.
Uniess the context requires otherwise all references to
the composition of Separable Phases are referencesto
the compositions of the centrifugally separated
phases and references to the structure of a composi-
tion relate to the uncentrifuged composition. Asingle
Separable Phase may comprise two or more thermo-
dynamically distinct phases, which are not separable
from each other on centrifuging as in, forexample, a
stable emulision.

“Dispersed” is used herein to describe a phase
which is discontinuously distributed as discrete parti-
cles or droplets in atleast one other phase. “Co-
continuous” describestwo or more interpenetrating
phases each of which extends continuously through a
common volume, or else is formed of discreet
elements which interact to form a continuaus matrix
tending to maintain the position and orientation of
each elementin relation to the matrix whenthe
systemis at rest. “Interspersed” describes two or
more phases which are either Co-continuous or of
which one or more is Dispersed in the other or others.

Referencesto 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. Referencesto solids include references to
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microcrystalline and cryptocrystalline solids, i.e.
solids whose crystals are not directly observed by
optical microscopy but whose presence can only be
inferred. A‘’Solid Layer’ is asolid, pasty or non-
pourable gelatinous layer formed on Centrifuging.

“Total Water" refers to water present as liquid water
in a predominantly aqueous phase, together with any
other waterin the composition, e.g. water of crystal-
lisation or hydration or water dissolved or otherwise
presentin any predominantly non-aqueous phase.
“Dry Weight'’ refers to residual weight after removal
of Total Water and also of any solvent which has a
boiling point below 110°C.

The term “Formulation” is used to describe the
combination ofingredients which make up the Dry
Weight of a composition. Thus the same Formuliation
may be exemplified by a number of compaositions,
differing intheir Percentage Dry Weight.

Allreferences hereinto viscosities unless otherwise
stated are to the viscosity as measured on acup and
bob viscometer at 25°C after two minutes running
using a 20 mm internal diameter flat bottomed cup, 92
mm long, and a 13.7 mm diameter bob, 44 mm long,
with conical ends having a 45° horizontal angle, and 4
mm diameter spindle, rotating at 350 rpm. The tip of
the bobwas 23mm from the base of the cup. This
correspondsto Contraves “Rheomat 30° viscometer
using measuring system C at speed setting 30. These
conditions are unsuitable for measuring viscosities
greater than 12 Pascal Seconds at which partial loss of
contactbetween the bob and the sample may arise.

“‘Pourable” as used herein means having a viscosity
oflessthan 11.5 Pascal Seconds.

*'Ly" phase denotes a fluid, isotropic, micellar solution
of surfactant in water, which occurs at concentrations
between the critical micellar concentration and the
firstlyotropic mesophase, wherein the surfactant
molecules aggregate to form spherical or rod shaped
micelles.

"G" phase refers to aliquid crystal phase of the type, 105
also known in the literature as “neat phase’ or
“lamellar phase” in which the surfactant molecules
are arranged in parallel layers of indefinite extent
separated by layers of water or an aqueous solution.
The layers may be bilayers orinterdigited layers of
surfactant. The “G" phase for any given surfactantor
surfactant mixture normally exists in a narrow range
of concentrations. Pure “G’ phases can normally be
identified by examination of a sample undera
polarising microscope, between crossed polarisers.
Characteristic textures are observed in accordance
with the classic paper by Resevear, JAQOCS Vol. 31
P628(1954) orin J. Colloid and Interfacial Science, Vol.
30 No, 4,P.500(1969).

Yield points whenever referred to herein are as
measured on an RML Series I} Deer Rheometer at 25°C.

All percentages, unless otherwise stated, areby
weight, based upon the total weight of the composi-
tion.

Reference herein to “’sedimentation” include refer-
encesto upward as well as downward separation of
solid particles. “Non-sedimenting’” means non-
sedimentary under normal conditions of storage
unless otherwise stated. Typically “Non-
Sedimenting” implies no significant sedimentation

70

85

100

110

115

120

125

130

BNSDOCID: <GB___2153839A__|_>

after three months atroom temperature under normal
earth gravity. The term does not exclude composi-
tions which show a degree of syneresis, whereby a
part of the aqueous phase separates to form a clear
layer external to a homogeneous gel or dispersion.
Such partly separated systems can usually be dis-
persed by shaking. Thisis in contrast to sedimented
systems wherein a solid sediment separates from the
dispersion, which generally presents substantially
greater problemsin Dispersing and dispensing the
product.

- TECHNICAL BACKGROUND

Liquid detergents have hitherto been used mainly
for light duty applications such as dish washing. The
market for heavy duty detergents, e.g. laundry deter-
gents, has been dominated by powders, dueto the
difficulty of getting an effective amount of surfactant
and in particular of Builder into a stable liquid
formulation. Suchliquids shouldin theory be cheaper
than powder detergents since they would avoid the
need to dry and would in many instances replace the
sulphate filler conventionally used in powder deter-
gents with water. They also offer the possibilities of
greater convenience and more rapid dissolution in
wash water than powder. Attempts to provide solu-
tions of the Functional Ingredients have been relative-
ly unsuccessful commercially. One reasonforthis lack
of success has been thatthe mostcommonly used and
cost effective Functional Ingredients, e.g. sodium
tripolysulphate and sodium dodecy! benzene sul-
nhonate, are insufficiently soluble in aqueous for-
mulations. Potassium pyrophosphate and amine salts
of the Active Ingredients which are more soluble, have
been tried as alternatives but have not been found cost
effective.

Unbuilt iquid detergents containing high levels of
surfactant have been marketed for laundry use, but
are unsuitable for hard water areas and have enjoyed
only limited success.

Adifferentapproach is to attempt to suspend the
excess Builder as a solid in the liquid solution of
surfactant. The problem however has been to stabilise
the system to maintain the Builder in suspension and
prevent sedimentation. This has in the past required
relatively sophisticated formulations, preventing
realisation of the potential cost saving, and refatively
low concentrations of solid Builder, giving limited
washing effectiveness. This approach has been con-
ditioned by certain assumptions: that the detergent
should as faras possible be in solution; that the
amount of suspended solid should be minimisedto
avoid difficulties in stabilising the suspension against
sedimentation; and that special thickeners or stabilis-
ers were essential to prevent sedimentation.

The products hitherto introduced commercially
have suffered from certain serious drawbacks. In
particular, the individua! formulations have been
proved highly sensitive to relatively small variationsin
composition and manufacturing procedure. Depar-
ture from a particular composition, optimised within
fairly narrowlimits, generally resultsin instability and
diminished shelflife. The formulator has therefore
been restricted to particular ingredients and propor-
tions, which have notincluded many of the most
effective combinations of surfactants and Builder for
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laundry purposes.
Because no general adequate theoretical explana-

tion for the stability of such systems has been
proposed, it has not proved possible to predict which
formulations will be stable and which unstable, or
how to set about stabilising any given surfactant
Builder combinationwhich may be desired for
reasons of washing effectiveness or cost. Each for-
mulation has had to be discovered by trial and error,
and little flexibility has existed for adapting the
individual formulations to special requirements.

Moreover, in general, the Payload has been undesir-
ably low. In addition, the proportion of Builder to
Active Ingredient has generally been lessthan is
preferred for optimum washing, and expensive ingre-
dients, not usually required in powder formulations,
have often been needed to increase the amount of
Functional Ingredient in solution, and to inhibit
sedimentation of the suspended solid.

INTRODUCTION TO THE INVENTION

We have now discovered that by observing certain
conditions itis possible to formuiate Non-
sedimenting, Pourable, fluid, aqueous based deter-
gentcompasitions which have novel structural fea-
tures and which can employ as surfactantvirtually any
surfactant or surfactant combination which is useful in
laundry applications, in desired optimum proportions
with any of the commonly used detergent Builders. in
general, compositions or our invention can be
obtained, which contain substantially higher Payloads
at effective Builderto surfactant ratio than have
hitherto been attainable.

Preferred embodiments of ourinvention exhibit at
least some of the following advantages compared
with products marketed hitherto: Higher Payload;
increased Builder to surfactant ratio; improved stabil-
ity; lower cost due to use of cheaper ingredients and
ease of production; satisfactory mobility; improved
washing performance; “non-drip’ characteristics,
permitting the compasitions to be added to the
compartments of washing machines designed to
operate with powders, without premature release; a
consistency suitable for automatic dispensing; and
the flexibility to select optimum surfactant combina-
tions forthe requirements of any particular market.

We have found that in general, contrary to what had
been assumed in the art, the higherthe amount of
undissolved material the more stable the composi-
tion. We have discovered, in particular, that the lower
the proportion of the Active Ingredients dissolved in
the liquid aqueous phase, and the higher the propor-
tion present as a Interspersed structure of solid or
lamellar phase, the more readily can a Non-
sedimenting, Pourable product be obtained at high
Payloads. We have further discovered that most
surfactants commonly used in powder detergentscan
have a stabilising effect on aqueous suspensions of
Functional Ingredients, when present in certain novel
structured states in the composition, which may, at
high Payloads, be sufficient to stabilise the composi-
tion without the presence of special stabilisers, not
otherwise required for the formulation. We have also
discovered that surfactants can be constrained to form
an open three dimensional structure conferring stabil-
ity on aqueous suspensions, by the presence of
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Electrolytes and by controlling the conditions of
mixing. We have discovered that by applying the
above principlesitis possible to formulate laundry
detergents as thixotropic gels having a matrix of
hydrated solid or liquid crystal surfactant which may
contain suspended particles of solid Builder, which
have particular advantages over conventional deter-
gentsuspensions.

THE PRIOR ART

The prior art on liquid detergents is extremely
voluminous. However, forthe purpose of this inven-
tion the numerous references to light duty liquids and
to unbuilt or built clear liquid laundry detergents in
which all ingredients are present in solution may be
disregarded. The Builder level in each case is substan-
tially fess than desirable.

Recent general summaries of the current state of the
artinclude JAOCS (April 1981) P356A— “Heavy Duty
Laundry Detergents” which includes a review of the
typical commercially available liquid formulations,
and “Recent Changes in Laundry Detergents” by
Rutkowski, published in 1981 by Marcel Dekker Inc. in
the Surfactant Science Series.

The two principle avenues of approach to the
problem of formulating fully builtliquid detergents,
have been to emulsify a surfactantin an aqueous
salution of Builder or to suspend a solid Builderinan
aqueous solution oremulsion of surfactant.

The formerapproach is exemplified by
1J.5.P.3235505, U.5.P.3346503, U.S.P.3351557,
U.S.P.3508059, U.S.P.3574122, U.S.P.3328309 and
Canadian Patent917031. In each ofthese patents an
aqueous solution of a water soluble Builder is
sufficiently concentrated to saltout the surfactant
{usually a liquid non-ionictype) and the latter is
dispersed in the aqueous medium as coltoidal dro-
plets, with the aid of various emulsifiers. In each case
the system 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 alternative approach is exemplified by
B.P.948617, B.P.943271, B.P.2028365, E.P.38101, Au-
stralian P.522983, USP 4018720 US.P.3232878,
U.S.P.3075922 and U.S.P.2920045. The formulations
described in these patents separate, on Centrifuging,
into a Solid Layer comprising the majority of the
sparingly soluble Builder and anaqueous Layer
containing at least the majority of the Active Ingre-
dients. Commercial products corresponding to exam-
ples of two of these patents have been marketed
recently in Australia and Europe. The stability of these
compositions is generally highly sensitive to minor
variations in Formulation. Most require expensive
additives which are not Functional Ingredients.

Adifferent approach is to suspend solid builderin
an anhydrous liquid non-ionic surfactant e.g. BP
1600981. Such systems are costly, restrictive with
regard to choice of surfactant and give unsatisfactory
rinsing properties.

Several patents describe emuisions inwhich the
Builderis in the dispersed phase of an emulsion rather
than in suspension. U.S.P.4057506 describes the
preparation of clear emulsions of sodium tripolyphos-
phate, and U.S.P.4107067 describes inverse emul-
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sions inwhich an aqueous solution of Builder is
dispersed in a liquid crystal surfactant system.

Reference may also be made to the numerous
patents relating to hard surface cleaners, inwhichan
abrasive is suspended usually in an aqueous solution
of surfactant, e.g. U.S.P.3281367 and U.S.P.3813348.
U.S.P.3956158 describes suspensions of abrasivein a
ge! system of interlocking fibres of, e.g. asbestos or
soap. However, the low levels of surfactant, absence
of Builder and presence of high concentrations of
abrasive, generally preciude these patents from being
of any assistance in the formulating of laundry
detergents.

Powder detergents are normally prepared by spray
drying aqueous slurries, which may superficially
resemble liquid detergent formulations, but which are
not required to be stable to storage, and which, are
prepared and handied at elevated temperatures. Such
slurries are generally not Pourable at ambient temper-
ature. Patents describing the preparation and spray

drying of such slurry intermediatesinclude
U.S.P.3639288 and W. German OLS 1567656.

Other publications of possible interest are:

Australian patent 507431, which describes suspen-
sions of Builder in aqueous surfactant, stabilised with
sodium carboxymethyl cellulose or clay as a thicken-
ing agent. However, the levels of Functional Ingre-
dients, and in particular of Builder, in the formulations
exemplified, are not sufficient for afully acceptable
commercial product;

U.S.P.3039971 describes a detergent paste contain-
ing the Builderin solution;

Fr. Patent 2839651 describes suspensions of zeolit2
Builders in nonionic surfactant systems; the compaosi-
tions are, however, stiff pastes rather than Pourable
fluids.

A.C.S. Symposium series No. 194 “Silicates in
Detergents” describesthe effect of silicates on liquid
detergents.

It will be understood that each of the foregoing

patent references was selected from the very exten-

sive prior art, and relevant aspects highlighted with
the aid of hindsight, using our knowledge of the
invention as a guide to such selection and highlight-
ing. The ordinary man skilled in the art at the time of
ourfirstclaimed priority, and withought foreknow-
ledge of the applicant’s invention, would not neces-
sarily have selected those patents as being particular-
ly significant or those aspects as being of special
interestor relevance.

The foregoing summary does not therefore repre-
sent the overall picture of the art possessed by the
ordinary skilled man. We believe that the {atter has
generally held the view, either that fully built fiquid
detergents containing sparingly soluble Builders were
unattainable, or that progress towards such formula-
tions would be by suspending the Builder inaqueous
solutions of the surfactant, earlier, alternative
approaches having failed.

THE INVENTION

Curinvention provides Non-sedimenting, Pourable,
fluid detergent compositions comprising Active Ingre-
dients and Dispersed solid Builder said compositions
comprising a predominantly aqueous liquid Separ-
able Phase containing less than 75% by wt. of the
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Active Ingredient all of which compasitions exhibit at
least some, but not necessarily all, of the following
characteristics: They are thixotropic, they comprise at
least one predominantly aqueous liquid phase and
one ormore other phases separable from said
predominantly aqueous liquid phase by Centrifuging
and containing Active Ingredient presentin atleast
one of said one or more other phases, and a Builder,
presentin atleast one of said one or more other
phases, said one or more other phases being Inters-
persed with the predominantly aqueous phase; they
are gels; they comprise a continuous, atleastpre-
dominantly aqueous Separable Phase, containing
dissolved Electrolyte, a solid or liquid crystal Separ-
able Phase containing a substantial proportion of the
Active Ingredient, Interspersed with said at least
predominantly aqueous phase, and a Dispersed solid
phase consisting at least predominantly of Builder;
They have an organiclamellarcomponent; said
lamellar component comprises layers of surfactant
and aqueous solution; said layers repeat atintervals
of 2010 65 Angstrom; said one or more other phases
are at least predominantly non-aqueous; the com-
positions have a high Payload of Functional Ingre-
dients, typically greater than 20% by weight, e.g. 25to0
75%, more usually atleast 30% preferably at least
35% most preferably at least 40% by weight; they
contain a high ratio of Builder to Active Ingredient e.g.
areaterthan 1:1 preferably 1.2:1t04:1; they contain
merethan 5 and preferably more than 8% by weight of
Active Ingredients; the predominantly aqueous phase
contains a concentration of less than 156%, preferably
lessthan 8%, e.g. less than 2%, typically, in the case of
nonicnic surfactant or alkyl benzene sulphonates, less
than 0.5% by weight dissolved Active Ingredients; the
proportion by weight of Active Ingredientin the
predominantly aqueous phase to total Active Ingre-
dientin the composition is less than 1:1.5 preferably
lessthan 1:2e.g. lessthan 1:4; the atleast one
nredominantly aqueous liquid phase contains suffi-
cient electrolyte to provide a concentration of at least
0.8 preferably atleast1.2e.g. 2.0to 4.5 gram ions per
litre of total alkali metal and/or ammonium cations;
the compositions contain atleast 15% by weight,
preferably more than 20% by weight of Builder; the
Builder is at least predominantly sodium tripolyphos-
phate; the Builder comprises aminor proportion of
alkali metal silicate, preferably sodium silicate; the
bulk viscosity of the composition is between 0.1 and
10 pascal seconds, preferably between0.5and 5
pascal seconds; the composition has ayield point
preferably of atieast 2 e.g. atisast 5, preferably less
than 200 e.g. 10to 150 dynes/sq.cm; a phase
containing Builder comprises solid particles havinga
maximum particle size below the limit at which the
particles tend to sediment; the particles have,
adsorbed ontheir surfaces at least one crystal growth
inhibitor sufficientto maintain the solid particles
below the limit at which the particlestend to
sediment; the composition contains an agglomera-
tion inhibitor sufficient to prevent flocculation or
coagulation of the solid particles.

According to one embodiment, therefore, ourin-
vention provides a Pourable, Non-sedimenting,
aqueous based detergent composition having at least
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25% by weight Payload and comprising afirst
predominantly aqueous tiquid phase, containing dis-
solved electrolyte, atieast one Dispersed solid phase
comprising solid Builder, and atleast one other phase,
comprising more than 25% of the Active Ingredients
which is separable from said first phase by Centrifug-
ing at 800 times normal earth gravity for 17 hours at
25°C.

According to a second embodiment, our invention
provides a Pourable, Non-sedimenting, aqueous
based detergent compasition comprising water, at
least5% by weight of surfactantand at least 16% by
weight of Builder, which on centrifuging at 800 times
normal gravity for 17 hours at 25°C providesa
predominantly aqueous liquid layer containing dis-
sofved Electrolyte and one or more other layer, said
one or more other fayers containing atleasta
proportion of said Builder as a solid and at least a
major proportion of said surfactant.

According to a third, embodiment our invention
provides a Pourable, Non-sedimenting, aqueous
based, detergentcomposition having an organic
lamellar structural component and comprising a
predominantly aqueous liquid Separable Phase con-
taining dissolved Electrolyte, a Separable Phase
comprising atleast a substantial proportion of surfac-
tant, Interspersed with said predominantly aqueous
Separable Phase, and at least one solid phase
consisting, at least predominantly of solid particles of
Builder, Dispersed in the other phases, said composi-
tion having a Payload of atleast 25%.

According to a fourth embodiment, ourinvention
provides Non-sedimenting, Pourable, fluid, detergent
compositions having a Payload of atleast 26% by
weight and comprising: at least one predominantly
aqueous liquid Separabie Phase; and one or more
other Separable Phases, at least one of which latter
phases comprises a matrix of solid surfactant hydrate
which forms with said predominantly aqueous liquid
phase or phases a thixotropic gel; and suspended
particies of solid Builder.

According to a fifth embodiment, our invention
provides Non-sedimenting, pourable, fluid detergent
compositions, comprising atleast one predominantly
aqueous liquid Separable Phase, atleast one liquid
crystal Separable Phase containing surfactant and at
jeast one predominantly non-aqueous Separable
Phase which comprises particles of solid Builder
suspended in said composition. Preferably the liquid
crystal phaseisa*G" phase.

According to a sixth embodiment, our invention
provides a Non-sedimenting, Pourable, fluid, built,
detergent composition comprising at least one pre-
dominantly aqueous Separable Phase andone or
more other Separable Phases; atleast one of said
other phases, comprises spheroids or vessicles
formed from one or more shells of surfactant. Said
shells of surfactant may optionally be separated by
shells of water or aqueous solution providing a
lamellare.g.’G” Phase structure. Said vessicles may
contain a predominantly aqueous liquid phase, and/or
one or more spherical or rod shaped surfactant
micelles and/or one or more particles of solid Builder.

According to a seventh embodiment the invention
provides a Non-sedimenting, Pourable, fluid, deter-
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gent compaosition comprising a first predominantly
agueous, liquid Separable Phase containing, dis-
solved therein, less the 60% of the total weight of
Active Ingredients in the Composition; and one or
more other Separable Phases, Interspersed therewith,
at least one of said other phases containing anionic
and/or nonionic Active Ingredients and at least one of
said other phases containing solid Builder.
According to an eighth embadiment, the invention
provides a Non-sedimenting, Pourable, fluid, built,
detergentcomposition, comprising at leastone,
predominantly aqueous, liquid Separable Phase con-
taining sufficient Electrolyte dissolved therein to
provide atieast 0.5 preferably atleast0.8e.g. 1to 4
gramions per litre of total alkali metal, alkaline earth

.metal and/orammonium cations, and one or more

other phases, containing surfactant, Interspersed
therewith, and a suspended solid Builder, said com-
position having a Payload ot at least 25% by weight,
said Electrolyte being present in at least sufficient
amount to maintain atleasta major proportion of the
total Active Ingredients of the compositionin at least
one of said other phases, and thereby inhibiting
sedimentation of said Builder.

According to a ninth embodiment the invention
provides a Non-sedimenting, Pourable, fluid deter-
gent composition comprising at least one predomi-
nantly aqueous liquid Separable Phase, containing
dissolved Electrolyte, at least one other Separable
Phase containing Active Ingredients; and suspended
solid builder; said composition having a Pay Load
betwen the minimum concentration to provide a
Non-sedimenting composition and the maximum
concentration to provide a Pourable composition.

According to a further embodiment, our invention
provides a Non-sedimenting Pourable, fluid, deter-
gent composition comprising at least one predomi-
nantly agueous Separabie Phase substantially satu-
rated with respect to each of at least one surfactant
capable of forming a solid hydrate or liquid crystal
phase, and at {east one Builder, a matrix of said solid
hydrate, or liquid crystal, surfactant Interspersed with
said predominantly aqueous phase having suspended
therein particles of said at least one Builder of a size
below the threshold at which sedimentation occurs,
said composition comprising a particle growth inhibi-
tor sufficient to maintain said particles below said
threshold and an agglomeration inhibitor sufficient to
prevent coagulation of said particles. Preferably the
Dry Weight contentin said furtherembodiment is
greater than 35% by weight of the composition and
the ratio of Builder to Active Ingredientsis greater than
1:1.

CLASSIFICATION BY CENTRIFUGING

Aqgueous based liquid laundry detergents contain-
ing suspended solid builder can, in general, conve-
niently be classified by Centrifuging as hereinbefore
defined.

Three principal types of laundry liquid having a
continuous aqueous phase and dispersed solid are
distinguishable, which will be hereinafter referred to
as Group |, Group It and Group Il suspensions.

The first Group of laundry suspensions is character-
istic of the prior art discussed above which relates to
suspensions of solid Builder inaqueous solutions or
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emuisions of surfactant. On centrifuging as defined
herein, Group | compasitions separate into a Solid
Layer consisting essentially of Builder, and a viscous
liquid layer comprising water and surfactant. For-
mulation factors tending to form Group 1 composi-
tions include the use of the more water soluble
surfactants, such as aklyl ether sulphates, the pre-
sence of solubilising agents such as Hydrotropes and
water miscible organic solvents, relatively low levesl|
of Electrolyte and relatively low Pay Loads. Group 1
formulations normally display atleast some of the
following typical properties. The bulk viscosity of the
composition is determined by, and is similarto, the
viscosity of the aqueous liquid layer. The aqueous
layer typically has a viscosity of from 0.1-1.0 pascal
seconds. Viscosities of the compositions are generally
also under 1 pascal second, e.g. 0.3 to 0.6 pascal
seconds. The compositions usually have yield points
oflessthan 4, often lessthan 1, dynecm~2. This
implies a relatively unstructured composition. This is
confirmed by neutron scattering and x-ray diffraction
studies and by electron microscopy. Subjection to
high shear rate renders many Group | formulations
unstable.

Group llis essentially distinguished from Group ! in
that atleast the major proportion of the surfactantis
presentin a Separable Phase, which is distinct from
the predominantly aqueous liquid phase containing
the Electrolyte. This Group is distinguished from
Group il in that at least the major portion of the
surfactant separates on centrifuging as a liquid or
liquid crystal layer.

Group llisnot represented in the prior art, butis
typical of those laundry detergents of our invention
which are prepared from nan-ionic or some mixed
nonionic/anionic surfactants as the major constituent
of the Active Ingredients. Group ll compositions
typically show a three layer separation on centrifug-
ing, giving a non-viscous liquid aquecus layer {e.g.
lessthan 0.1 pascal seconds, usually lessthan 0.02
pascal seconds), which contains Electrolyte but little
or no surfactant, a viscous liquid layer which contains
amajor proportion of the Active Ingredients and a
Solid Layer consisting predominantly of Builder.
Group It compositions have, typically, a very low yield
point on being first prepared but become more gel like
on ageing. The viscosity of the composition is usually
between 1and 1.5 pascal seconds. The compositions
of this type show evidence of lamellar structure in
X-ray and neutron diffraction experiments and by
electron microscopy. Most centrifuged Group i com-
positions have the liquid or liquid crystal surfactant
layer uppermaost, but we do notexclude compositions
in which the aqueous Elecrolyte layer is uppermost or
inwhich there are two or more Solid Layers disting-
uishable from each other, atleast one of which may
sediment upwardly, in relation to either or both liquid
layers on centrifuging.

The essential distinction of Group lli from the other
Groupsis that atleast the majority of the surfactant
Centrifuges into a Solid Layer.

Group Il foimulations may centrifuge into more
than one Solid Layer. Normally both surfactant and
Builder sediment downwardly on Centrifuging and
the two solid phases are intermixed. However some
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Group llt formulations may provide an upwardly
sedimentary surfactant phase ormorethanone
surfactant phase at least one of which may sediment
upwardly. Itis also possible for some or all of the
Builderto sediment upwardly.

Thethird Group of laundry liquids is typical of those
compositions of the presentinvention prepared from
those surfactants which are more sparingly soluble in
the aqueous phase, especially anionic surfactants
such as sodium alkyl benzene sulphonates, alky!
sulphates, carboxylic ester sulphonates and many
soaps, as well as mixtures of such surfactants with
minor proportions of non-ionic surfactant. Group Il
formulations typically separate on centrifuging into
two Layers. The first of which is a non-viscous
aqueous Layer (e.g. less than 0.1 pascal seconds, and
usually less than 0.02 pascal seconds) containing
dissolved electrolyte and little or no surfactant, and
the second is a Solid Layer comprising Builder and
surfactant.

The rheological properties of Group [ll, typically,
showthe strongest evidence for structure. The
viscosity of the suspension is substantially greater
thanthat ofthe aqueous Layer, e.g. typically 1.2t0 2
Pascal seconds The compositions generallyhave a
fairly high yield point, e.g. greaterthan 10 dynescm™2
and avery short recovery time after subjection to
shearstressesin excess of the yield point, e.g. usually
20to 100 minutes. On recovery after subjection to very
high shear stresses many Group ilt formulations
exhihitincreased viscosity and greater stability.

Thereis gradual progression from Group 1to Group
hitwith some formulations having some properties
characteristic of one group and some characteristic of
another. Soap based formulation of our invention, for
example, may show, in addition to a liquid and a solid
laver, asmall amount of a third layer which is liquid,
on centrifuging but have rheological properties char-
acteristic of Group il

Compositions atthe borderline of Groups!and Il are
sometimes unstable but maybe converted into stable
Group ! Formulations of the invention by addition of
sufficient Electrolyte and/or by increasing Pay Load.
Most Groupi Formulations may be converted into
Group Hlif sufficient Electrolyte is added. Similarly,
addition of more Eiectrolyte tends to convert Group il
formulationsinto Group llt. Conversely, Group llican
generally be converted to Group I, and Group ll to
Group |, by addition of Hydrotrope. We do not exciude
the possibility that some Group [l formulations may
be converted directly to Group | and vice versa by
addition of Hydrotrope or Electrolyte respectively.

CLASSIFICATION BY DIFFRACTION
AND MICROSCOPY

Formulations of ourinvention and of the priorart,
have been examined by x-ray and neutron diffraction
and by electron microscopy.

Samplesfor neutron diffraction studies were pre-
pared using deuterium oxide in place of water. Water
was keptto a minimum, although some ingredients,
normally added as aqueous solutions (e.g. sodium
silicate), or as hydrates, were not availableina
deuterated form.

Deuterium oxide based formulations were ex-
amined on the Harwell small angle Neutron Scattering
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Spectrometer. Both deuterium oxide based and
aqueous samples were also examined using a small
angle x-ray diffractometer. Aqueous samples were
{reeze fracture etched, coated with gold or gold/
paladium and studied under the Lancaster University
Low Temperature Scanning Microscope. Competitive
commercial formulations, which are not, of course,
available in a deuterated form, could not be examined
by neutron scattering.

As in the case of centrifuging, the three techniques
described above all provide anindication of three
broad categories of liquid detergent suspension,
which appear to correspond generally tothe Group|,
Group ll and Group lll compositions, described under
=Classification by Centrifuging”.

The first category of composition, which included,
generally those compositions belonging typically to
Group|, was characterised under both neutron and
x-ray analysis by high levels of small angie scattering
and an absence of discrete peaks, corresponding to
regular, repeating, structural features. Some formula-
tions showed broad indistinct shoulders or humps,
others a smooth continuum.

Small angle scattering is scattering very closetothe
line ofthe incident beam and is usually dominated by
scattering from dilute dispersions ofinhomogeneities
in the composition. The shoulders or humps observed
with some Group | formulations additionally show a
form and angular displacement typical of concen-
trated micellar solutions of surfactant (L, phase).

Under the electron microscope typical Group
formulations gave a largely featureless granular
texture with crystals of Builder distributed apparently
at random. These results were consistent with the
hypothesis based on their rheological properties that
typical Group | formulations are relatively unstruc-
tured and lacking detectable lamellar features.
However some members of Group | showed evidence
under the electron micrescope of shperical structures
of approximately 5 microns diameter.

Avery different type of patternwas obtained from
typical Group Il formulations. These showed relatively
low levels of small angle scattering near the incident
beam, a peak typical of concentrated micellar solution
(L, phase)} and a sharply defined peak or peaks
corresponding to a well defined lameHar structure.
The positions of the latter peaks were inasimple
numerical ratio, with first, second and, sometimes,
third order peaks usually distinguishable. The peaks
were evidence of relatively broadly spaced lamellae
(36-60 Angstrom). Under the electron microscope
tamellar structures were visible. in some instances
spheroidal structures could also be observed e.g. of
approximately 1 micron diameter.

Typical Group il formulations gave relatively nar-
row and intense small angle scattering, together with
distinct peaks indicative of a lamellar structure. The
peaks were broader than inthe case of typical Group li
formulations, and second and third order peaks were
not always separately distinguishable. Ingeneralthe
displacementof the peaks indicated a lamellar struc-
ture with the lamellae more closely spaced than inthe
case of typical Group ll formulations (e.g.26-36
Angstrom). Lamellar structureswere clearly visible
under the electron microscope.
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PROPOSED STRUCTURE

We believe that the foregoing properties can most
readily be explained by the hypothesis that our
invention embodies a novel structure of matterin
which solid Builder is suspended in a structured
arrangement of solid surfactant hydrate, and/orof "G"
phase surfactant in association withan L, phase
micellar solution.

Preferred embodiments of ourinvention andin
particular, Group lll compositions, are believedto
comprise pourable gel systems in which there may be
two or more Co-continuous or Interspersed phases.
The properties ofthe Group il compositionscan be
explained on the basis that they are thixotropic gels
comprising a relatively weak three dimensionainet-
work of solid surfactant hydrate Interspersed with a
relatively non viscous aqueous phase which contains
dissolved Electrolyte, but little or no surfactant. The
network prevents sedimentation of the network-
forming solids, and any suspended discrete particles.
The network forming solids may be presentas
platelets, sheets of indefinite extent, orfibresor
alternatively, as asymetric particles joined intoor
interacting to provide, a random mesh, which is
interspersed with the liquid. The structure is sufficient-
ly stable to inhibit or prevent precipitation on storage
and wiil also limitthe extent of spreading of the gel on
a horizontal surface, however the structure is weak
enoughto permitthe compaositiionsto be poured or
pumped. The solid structure is composed atleast
predominantly of surfactant hydrate e.g. sodium alkyl
benzene sulphonate or alky! sulphate. Thus no other
stabilising agent s required over that requiredinthe
end-use of the formulation. Such gels may, in
particular, exhibit a clay-like structure, sometimes
referred to as a “‘house of cards” structure, with a
matrix of plate shaped crystals orientated at random
and enclosing substantial interstices, which
accommodate the particles of builder. The solids
surfactant may, insome instances be associated with,
or atleast partially replaced by “G"* phase surfactant.

in the case of Group |l compositions there may be
four thermodynamically distinct phases of which only
three are Separable Phases under the conditions
herein defined.

The phases detected by diffraction comprise a
tamellar phase, which is probably a “G" phase, but
possibly in some instances surfactanthydrateora
mixture thereof with G phase, and predominantly
aqueous “L{" micellar solution, togetherwith the
solid Builder. There is also a predominantly aqueous
solution containing electrolyte but lessthan 75%
particularly 50%, usually less than 40%, more usually
less than 20% preferably less than 10% more prefer-
ablylessthan 5% e.g.less than 2% of the total weight
of Active Ingredients.

The builder is suspended in a system which may
comprise a network of “G” phase and/or spheroids or
vessicles, which may have an onion like structure, or
outer shell, formed from successive layers of surfac-
tante.g.as “G" phase, and which may contain at least
one of the predominantly aqueous phases, €.9. the
electrolyte solution, ormore probably the “L,"
micellar solution. At least one of the predominantly
aqueous phasesisthe continuous phase. Evidence for
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the presence of vessicles is provided by microscopy in
the case of the compositions containing olefin and
paraffin sulphonates.

SURFACTANTS

The compaositions of our invention preferably con-
tain at least 5% by weight of surfactants. Preferably
the surfactant constitutes from 7 to 35% by weight of
the composition, e.g. 10t0 20% by weight.

The surfactant may for example consist substantial-
ly of an at least sparingly water-soluble, salt of
sulphonic or mono esterified sulphuric acids e.g. an
alkylbenzene suiphonate, alkyl sulphate, alkyl ether
sulphate, olefin sulphonate, alkane sulphonate, alkyi-
phenol suiphate, alkylphenol ether sulphate,
alkylethanolamide sulphate, atkylethanolamide ether
sulphate, or alpha sulpho fatty acid or its esters each
having atleast one alkyl oralkenyl group with from &
to 22, more usually 10 to 20, aliphatic carbon atoms.
Said alkyl or alkenyl groups are preferably straight
chain primary groups but may optionally be secon-
dary, or branched chain groups. The expression
“ether’ hereinbefore refers to polyoxyethylene,
polyoxypropylene, glyceryl and mixed polyox-
yethylene-oxy propylene or mixed glyceryl-ox-
yethylene or glyceryl-oxy propylene groups, typically
containing from 1 to 20 oxyalkylene groups. For
example, the sulphonated or sulphated surfactant
may be sodium dodecyl benzene suiphonate, potas-
sium hexadecyl benzene sulphonate, sodium dodecy!
dimethy! benzene sulphonate, sodium lauryl sul-
phate, sodiumtallow suiphate, potassium oleyisul-
phate, ammonium laurly monoethoxy sulphate, or
monoethanolamine cetyl 10 mole ethoxylate sul-
phate.

Other anionic surfactants useful according to the
presentinvention include fatty atkyl sulphosuccinates,
fatty alkyl ether sulphosuccinates, fatty alky! sulpho-
succimates, fatty alkyl ether sulphosuccinamates, acy!
sarcosinates, acy! taurides, isethionates, Soaps such
as stearates, paimitates, resinates, oleates, linoleates,
and alkyl ether carboxylates. Anionic phosphate
esters may also be used. In each case the anionic
surfactant typically contains at least one aliphatic
hydrocarbon chain having from 8 to 22 preferably 10
to 20 carbon atoms, and, inthe case of ethersone or
more glyceryl and/orfrom 1 to 20 ethyleneoxy and or
propyleneoxy groups.

Certain anionic surfactants, such as olefin sulphon-
ates and paraffin sulphonates are commercially avail-
able onlyin a form which contains some disulphon-
ates formed as by-products of the normal methods of
industrial manufacture. The latter tend to solubitise
the surfactantin the manner of a Hydrotope. However,
the olefin and paraffin sulphonates readily form stable
compositions which, on centrifuging, contain aminor
portion of the total surfactant in the aqueous phase,
and which show evidence of spheroidal structures.
These compositions are valuable, novel, laundry
detergents and which accordingly constitute a par-
ticular aspect of the present invention.

Preferred anionic surfactants are sodium salts.
Other salts of commercial interest inciude those of
potassium, lithium, ealcium, magnesium, ammo-
nium, monoethanolamine, diethanclamine, trietha-
nolamine and alkyl amines containing up to seven
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aliphatic carbon atoms.

The surfactant may optionally contain or consist of
nonionic surfactants. The nonionic surfactant may be
e.g.a Cqg.z2 alkanolamide of a mono or di- lower
alkanolamine, such as coconut manoethanolamide,
Other nonionic surfactants which may optionally be
present, include ethoxylated alcohols, ethoxylated
carboxylic acids, ethoxylated amines, etholxyated
alkylolamides, ethoxylated alkylphenols, ethoxylated
glycerol esters, ethoxylated sorbitan esters, ethoxy-
lated phosphate esters, and the propoxylated or
ethoxylated and propoxylated anatogues of all the
aforesaid ethoxylated nonionics, alt having a Cg s,
alkyl or alkeny! group and up to 20 ethyleneoxy and/or
propyleneoxy groups, or any other nonionic surfac-
tantwhich has hitherto been incorporated in powder
or liquid detergent compositions e.g. amine oxides.
The latter typically have at least one Cq.2;, preferably
C10.20 alkyl or alkenyl group and up to two lower (e.g.
C.4, preferabiy Cy.5) alkyt groups.

The preferred nonionics for ourinvention are for
example those having an HLB range of 7-18 e.g. 12-15.

Certain of our detergents may contain cationic
surfactants, and especially cationic fabric softeners
usually asa minor proportion of the total active
material. Cationic fabric softeners of value in the
invention include quaternary amines having two long
chain {e.g. Cqp.22typically Cq5.20} alkyl or alkenyl
groups and eithertwo shortchain{e.g. Cy4) alkyl
groups, or one short chain and one benzyl group. They
also include imidazoline and quaternised imidazolines
having two long chain alkyt or alkenyl groups, and
amido amines and quaternised amido amines having
two long chain alky! or alkenyl groups. The quater-
nised softeners are all usually salts of anions which
impart a measure of water solubility such as formate,
acetate, lactate, tartrate, chloride, methosulphate,
ethosulphate, sufphate or nitrate. Compositions of our
invention having fabric softener character may con-
tain smectite clays.

Compositions of our invention may also contain
amphoteric surfactant, which may be included typical-
ly in surfactants having cationic fabric softener, but
may also be included, usually as a minor component
ofthe Active Ingredients, in any of the other detergent
types discussed above.

Amphoteric surfactants include betaines, sul-
phobetaines and phosphobetaines formed by react-
ing a suitable tertiary nitrogen compound having a
long chain alkyl or alkeny! group with the appropriate
reagent, such as chloroacetic acid or propane sultone.
Examples of suitable tertiary nitrogen containing
compounds include: tertiary amines havingone or
two fong chain alkyl or alkenyl groups, optionally a
benzyi group and any other substituent such as a short
chain alkyl group; imidazoline having one ortwo long
chain alky! or alkenyl groups and amidoamines having
one or two long chain alkyl or alkenyl groups.

Those skilled in the detergent art will appreciate that
the specific surfactant types described above are only
exemplary of the commoner surfactants suitable for
use according to the invention. Any surfactant capable
of performing a useful function in the wash liquor may
be included. A fullerdescription of the principal types
of surfactant which are commercially availableis
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givenin “Surface Active Agents and Detergents” by
Schwartz Perry and Berch.
BUILDERS

The Builder, in preferred compositions of our
invention is believed to be normally present, at least
partially, as discrete solid crystallites suspended inthe
composition. The crystallites typically have a size of
up to 60 eg 5to 50 microns.

We have found that Formulations containing
sodium tripolyphosphate as Builder, or atleasta
major proportion of sodium tripolyphosphate in
admixture with other Builders, exhibit stability and
mobility over awider range of Dry Weightthan
corresponding Formulations with other Builders.
Such formulations are therefore preferred. Our inven-
tion, however, also provides compositions compris-
ing other Builders such as potassium tripolyphos-
phate, carbonates, zeolites, nitrilo triacetates, citrates,
metaphosphates, pyrophosphates, phosphonates,
EDTA and/or polycarboxylates, optionally but prefer-
ably, in admixture with tripolyphosphate. Orthophos-
phates may be present, preferably as minor compo-
nents in admixture with tripolyphosphate, as may
alkali metal silicates.

The iast mentioned are particularly preferred and
constitute a feature of our preferred embodiments
since they perform several valuable functions. They
provide the free alkalinity desirable to saponify fats in
the soil, they inhibit corrosion of aluminium surfaces
in washing machines and they have an effect as
Builders. In addition, they are effective as Electrolytes
to “‘salt out”’ Active Ingredients from the predominant-
ly aqueous liquid phase thereby reducing the propor-
tion of Active Ingredient in solution andimproving the
stability and fluidity of the composition. Accordingly,
we prefer that compositions of our invention should
contain at least 1% and up to 12.3% by weight ofthe
composition preferably atleast 2% andupto 10%,
most preferably more than 3% andup to 6.5% e.g. 3.5
to 5% of alkali metal silicate, preferably sodium
silicate measured as SiO, based on the total weight of
composition.

Typically, the silicate used to prepare the above
compositions has an Na,0 : SiO; ratio of from 1:110
1:20r1:1.510 1:1.8. It will however be appreciated that
any ratio of Na,O (or other base) to Si0;, or evensilicic
acid could be usedto provide the silicate inthe
composition, and any necessary additional alkalinity
provided by addition of another base such as sodium
carbonate or hydroxide. Formulations notintended
for use in washing machines do not require silicates
provided that there is an alternative source of
alkalinity.

The Builder narmally constitutes atleast 15% by
weight of the compasitions, preferably at least 20%.
We prefer thatthe ratio of Builder to surfactantis
greaterthan1:1 preferably 1.2:1to 5:1.

ELECTROLYTE

The concentration of dissolved organic material and
more particularly of Active Ingredients in the predomi-
nantly aqueous, liquid phase is preferably maintained
at a low level. This may be achieved by selecting, so far
as possible, surfactants which are sparingly soluble in
the predominantly aqueous phase, and keepingtoa

65 minimum the amount of any more soluble surfactant
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which is desired for the particular end use. Foragiven
surfactant system and Payload, we have found thatit
is generally possible to stabilise the system in
accordance with an embodiment of our invention by
including in the atleast one predominantly aqueous
phase a sufficient quantity of Electrolyte.

An effect of the Electrolyte is to limit the solubility of
Active Ingredientin the atleast one predominantly
aqueous phase, thereby increasing the proportion of
surfactant available to provide asolid, or liquid crystal,
matrix which stabilises the compositions of our
invention. A further effect of the Electrolyte is to raise
the transition temperature of the “G" phase to solid
forthe surfactant. One consequence of raising the
phase transition temperature is to raise the minimum
temperature above which the surfactantforms a liquid
orliquid crystal phase. Hence surfactants which inthe
presence of water are normally liquid crystals or
aqueous micellarsolutions at ambient temperature
may be constrained by the presence of Electrolyte to
form solid matrices or “G” phases.

Preferably, the proportion of Electrolyte inthe at
|east one predominantly aqueous phase is sufficient
to provide a concentration of at least 0.8 preferably at
least 1.2 e.g. 2.0 to 4.5 gram ions per litre of alkali metal
alkaline earth metal and/or ammonium cations. The
stability of the system may be furtherimproved by
ensuring so far as possible that the anjons requiredin
the composition are provided by saits which have a
common cation, preferably sodium. Thus, for exam-
ple, the preferred Builder is sodiumtripolyphosphate,
the preferred anionic surfactants are sodium saits of
sulphated or sulphonated anionic surfactants and any
antiredeposition agent, e.g. carboxymethyl cellulose,
oralkali, e.g. silicate or carbonate are also preferably
present as the sodium salts. Sodium chloride, sodium
sulphate or other soluble inorganic sodium salts may
be added to increase the electrolyte concentration and
minimise the concentration of Active Ingredientsin
the predominantly aqueous liquid phase. The prefer-
red electrolyte, however, is sodium silicate. Alkaline
earth metals are only normally presentwhen the
Active Ingredients comprise surfactants, such as
olefin sulphonates or non-ionics which are tolerant of
their presence.

Itis possible, alternatively, but less preferably to
choose salts of potassium, ammonium, lower amines,
alkanolamines or even mixed cations.

We prefer that at least two thirds of the weight of the
Functional Ingredients shouid be in a phase separable
from the atleast one predominantly agueous liquid
phase, preferably atleast 75%, e.g. at least 80%.

The concentration of Active Ingredientin the
predominantly aqueous liquid phase is generally less
than 10% by weight, preferably less than 7% by
weight, more preferably less than 5% by weight e.g.
less than 2%. Many of our most effective formulations
have a concentration of less than 1% Active Ingredient
dissolved in the predominantly agueous liquid phase
e.g.lessthan 0.5%

The concentration of dissolved solids in the pre-
dominantly aqueous liquid phase may be determined
by separating a sample of the aqueous liquid, e.g. by
Centrifuging to form an aqueous liquid layerand
evaporating the separated layer to constantweight at
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110°C.
STABILISING SUSPENDED SOLID

The particle size of any solid phase should be less
than that which woutd give rise to sedimentation. The
critical maximum limit to particle size will vary
according to the density of the particles and the
density of the continuous phase and the yieid point of
the composifion.

Compositions of our invention preferably containa
particle growth inhibitor. The particle growth inhibitor
is believed to function by adsorption onto the faces of
suspended crystallites of sparingly soluble solids
preventing deposition of further solid thereon from
the saturated solutionin the predominantly agueous
liguid phase. Typical particle growth inhibitors include
sulphonated aromatic compounds. Thus for example,
asodium alkyl benzene sulphonate such as sodium
dodecyl benzene sulphonate when presentasa
surfactant is itself a particle growth inhibitor and may
be sufficient to maintain particles of, forexample,
builder in the desired size range without additionat
stabilisers. Similarly, lower alkyl benzene sulphonate
salts such as sodium xylene sulphonate or sodium
toluene sulphonate have stabilising activity, aswell as
being conventionally added to liquid detergents as
Hydrotropes. In ourinvention, however, the presence
of the lower alky! benzene sulphonatesisless
preferred. Sulphonated naphthalenes especially
methyl naphthalene sulphonates are effective crystal
growth inhibitors. They are not, however, normal
ingredients of detergent compositions and therefore

on costgroundsthey are not preferred. Other particle
growth inhibitors include water soluble polysacchar-
ide derivatives such as sodium carboxymethyl cellu-
iose, which is frequently included in detergent com-
positions as a soil anti-redeposition agent. We,
therefore preferthatit should be presentin minor
amounts in compositions according to curinvention,
sufficient to perform its normal functions in detergerni
compositions and to assist in stabilising the suspen-
sion, but preferably not sufficient to increase so
substantially the viscosity of the predominantly
aqueous liquid phase as to impair the pourability of
the composition.

Another group of particle growth inhibitors which
may optionally be included in compositions according
to ourinvention are the sulphonated aromatic dyes,
especially the sulphonated aromatic opticai brighten-
ing agents, which are sometimes included in powder
formulations.

Typical examplesinclude 4,4'-bis (4-phenyi-1,2,3-
triazol-2-yl-2,2"-stilbene disuiphonate saltsand 4,4'-
diphenylvinylene-2,2"-biphenyl disulphonate salts.
Such particle growth inhibitors may be included
instead of, or more usually in addition to, for example,
a sulphonated surfactant.

Other effective particle growth inhibitors include
lignosulphonates and Cg.4g alkane sulphonate surfac-
tants, which latter compounds may also be present as
part of the surfactant content of the composition.

The presence of an agglomeration inhibitoris also
preferred. The agglomeration inhibitor for use accord-
ing to our invention may also conveniently be sodium
carboxymethyl cellulose. Itis preferred that the
composition should include an effective agglomera-
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tion inhibitor which is chemically distinct from the
particle growth inhibitor, despite the fact that, for
example, scdium carboxymethyl cellulose, is capable
of performing either function. Itis sometimes prefer-
red, when preparing the detergent composition to add
the crystal growth inhibitor to the composition prior to
the agglomeration inhibitor, and to add the agglom-
eration inhibitor subsequent to the solid phase, so that
the crystal growth inhibitor is first adsorbed onto the
solid particles to inhibit growth thereof and the
agglomeration inhibitor is subsequently introduced to
inhibit aggiomeration of the coated particles.

Other agglomeration inhibitors which may less
preferably be used include polyacrylates and other
polycarboxylates, polyvinyl pyrrotidone, carboxy
methyl starch and lignosulphonates.

The concentration of the crystal growth inhibitor
and agglomeration inhibitor can be widely varied
according to the proportion of solid particles and the
nature of the dispersed solid as well as the nature of
the compound used as the inhibitorand whether that
compound is fulfilling an additional function in the
composition. Forexample, the preferred proportions
of alkyl benzene sulphonate are as set out hereinbe-
fore in considering the proportion of surfactant. The
preferred proportions of sodium carboxy methyi
cellulose are up to 2.5% by weight of the compaosition
preferably 0.5 to 2% by weight e.g. 1 to 2% although
substantially higher proportionsupto 3 oreven5%
are not excluded provided they are consistentin the
particular formulation with a pourable composition.
The sulphonated optical brighteners may typically be
present in proportions of 0.05to 1% by weighte.g. 0.1
to 0.3% although higher proportions e.g. upto 5%
may less preferably be presentin suitable composi-
tions.

ALKALINITY

The compositions of our invention are preferably
alkaline, being desirably buffered with an alkaline
buffer adapted to provide a pH above 8egabove 9
most preferably above 10 in awash liquor containing
the composition diluted to 0.5% Dry Weight. They
preferably have sufficient free alkalinity to require
from 0.4 to 12 mils. preferably 3 to 10 mis of N/10 HCI
to reduce the pH of 100 mis. of a dilute solution of the
composition, containing 0.5% Dry Weight, to 9,
although compositions having higher alkalinity may
also be commercially acceptable. In general lower
alkalinities are less acceptable in commercial practice,
although not excluded from the scope of ourinven-
tion.

The alkaline buffer is preferably sodium tripoly-
phosphate and the alkilinity preferably provided at
least in part by sodium silicate. Other less preferred
alkaline buffers include sodium carbonate.

SOLUBILISERS

Hitherto, liquid detergent compositions have com-
monly contained substantial concentrations of Hyd-
rotropes and/or organic water miscible hydroxylic
solvents such as methanol, ethanol, isopropanol,
glycol, glyceral, polyethylene glycol and polypropy-
lene glycol. Such additives are often necesarry to
stabilise Group | formulations. However, in Group {i
and {ll formulations of the present invention, they may
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have a destabilising effect which often requires the
addition of extra amounts of Electroiyte to maintain
stability. they are, moreover, costly and not Functional
Ingredients. They may, however, in certain circumst-
ances, promote Pourability. We do not therefore
totally exclude them from all compositions of our
invention, butwe prefer thattheir presence be limited
to the minimum required to ensure adequate Poura-
bility. If not so required we prefer thatthey be absent.
PAYLOAD

Selection of the appropriate Payload is generally
important to obtain desired stability and Pou rability.
Optimum Payload may vary considerably fromone
type of Formulationto another. Generally speaking it
has not been found possible to guarantee Non-
sedimenting compositions below about 35% by
weight Payload, although some types of Formuiation
can be obtained in a Non-sedimenting form below
30% Payload, and sometimes as lowas 25% Payload.
In particular we have obtained Soap based Formula-
tions at concentrations below 25% Pay Load eg 24%.
We do not exclude the possibility of making such
Formulations at Pay Loads down to 20%.

Prior art references to stable compositions atfow
Payloads have either been limited to particular For-
mulations using special stabilisers, or have not
provided sufficiently stable suspensions to satisfy
normal commercial criteria.

For any given Formulation according to our inven-
tion a range of Payloads can be identified within which
the composition is both stable and pourable. General-
ly below this range, sedimentation occurs and above
the range the Formulation is too viscous. The accept-
able 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 prog-
ressively higher dilutions, and observing the samples
for signs of sedimentation overa suitable period. For
some Formulations the acceptable range of Payloads
may extend from 30% or 35% to 60 oreven 70% by
weight for others it may be much narrower, e.g.40to
45% 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 silicate solution or other
Electrolyte.

Typically Group lll formulations show an increasein
yield pointwith increasing Pay Load. The minimum
stable Pay Load for such typical Group Il formulations
usually corresponds to a yield Point of about 10-12
degreesfcm?.

PREPARATION

Compositions of our inventian can, in many inst-
ances be readily prepared by normal stirring together
of the ingredients. However, some Formulations
according to the invention are not fully stable unless
the composition is subjected to more prolonged or
vigarous mixing. in some extreme casesthe solid
content of product may require comminution inthe
presence of the liquid phase. The use of a colloid mill
for the latter is not excluded, but is not generally
necessary. In some instances mixing under high shear

85 rate provides products of high viscosity.
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The order and conditions of mixing the ingredierts
are often important in preparing a stable structared
mixture according to our invention. Thusasystem
comprising: water, sodium dodecyibenzenesutphbon-
ate, coconut monoethanolamide, sodium ipolyphos-
phate, sodium silicate, sodium carboxymetinylceila-
Jose and optical brightener at 456% Dry Weightwas
unstable when the compounds were mixedinithe
order described above, but when mixed withthe
coconut monoethanolamide and sodium tiipotyphos-
phate added as the last of the Functional Ingredients,a
stable composition was formed.

A method of preparation that we have found
generally suitable for preparing stable mixturesfrom
those Formulations which are capable of providing
them, is to mix the Active Ingredients or their
hydrates, in a concentrated form, with concentrated
(e.g. 30 to 60%, preferably 45-50%) aqueous silicate
solution, or alternatively, a concentrated solution of
any other non-surfactant electrolyte requiredin the
Formulation. Other ingredients are then added includ-
ing any anti-redeposition agents, optical brig htening
agents and foaming agents. The Builder, when not
required to provide the initial Electrolyte solution, may
be added last. During mixing, just sufficientwateris
added at each addition to maintain the composition
fluid and homogeneous. When all the Functional
ingredients are present, the mixture is diluted to
provide the required Pay Load. Typically, mixingis
carried out at ambient temperature where consistent
with adequate dispersion, certain ingredients, e.g.
non-ionic surfactants such as coconut monoethanaola-
mide require gentle warming e.g.40° for adequate
dispersion. This degree of warming may generally be
achieved by the heat of hydration of sodium trinoly-
phosphate. To ensure sufficient warming we preferto
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 used forall
or most of the compositions of our invention.Some
formulations are more sensitive to the order and
temperature of mixing than others.

FORMULATION TYPES

Typically, our Formulations may most conveniently
be one of the following types; (A) A non soap anionic
type in which the Active Ingredient preferably consists
at least predominantly of sulphated or sulphonated
anionic surfactant, optionally with a minor proportion
of non-ionic surfactant; (B) A Soap based detergent
wherein the Active Ingredient consists of or comprises
a substantial proportion of Soap, preferably a major
proportion, together optionally with non-ionic, and/or
sulphated or sulphonated anionic surfactant; (CYA
Non-ionic type in which the Active Ingredient consists,
at least predominantly of non-ionic surfactant,
optionally with minor proportions of anionic surfac-
tant, soap, cationic fabric softener and/or amphoteric
surfactant.

Theforegoing types are notan exhaustive list of
Formulation types of our invention which includes
othertypes notlisted separately above.

Considering the different types of Formulation
according to our invention in more detail, we particu-
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tarly distinguish, among type A", high foaming
sulphate or sulphonate type formulations and low
foaming type “A” formulations.

High foaming type “A* Formulations may typically
be based on sodium C10-14 straight or branched chain
alkyl benzene sulphonate, alone orin admixture with a
C10-18 alkyl sulphate and/or C10-20 atky! 1-10 mole
ethersulphate. Small amounts (e.g. upto 1% of the
weight of the compositions) of Soap may be present to
aid rinsing of the fabric. Nonionic foam boosters and
stabilisers, such as C4,.15 acyl (e.g. coconut)
monoethanolamide or diethanolamide or their
ethoxylates, ethoxylated alkyl phenol, fatty alcohols
ortheir ethoxylates may optionally be presentasa
foam booster or stabilisers, usually in proportions up
to about 6% of the Dry Weight of the composition.

The sodium alkyl benzene sulphonate may be
totally or partially replaced, in the above Formulations
by other sulphonated surfactants including fatty alky!
xylene or toluene sulphonates, or by e.g. alkyl ether
sulphates (preferably) or alkyl sulphates, paraffin
sulphonates and olefin sulphonates, sulphocarboxy-
lates, and their esters and amides, including sulpho-
succinates and sulphosuccinamates, alkyl phenyt
ether sulphates, fatty acyl monoethanolamide ether
sulphates or mixtures thereof.

According to a specific embodiment, therefore, our
invention provides a Non-sedimenting, Pourable,
detergent composition comprising: water; from 15to
60% Dry Weight of surfactant based on the Dry Weight
of the composition at least partly present as a lamellar
Separable Phase; and from 20 to 80% Dry Weight of

Builder based on the Dry Weight of the composition at
least partly present as suspended solid; and wherein
said surfactant consists predominantly of anionic
sulphated or sulphonated surfactant, together
optionally with minor proportions, up to 20% by Dry
Weight of the composition of nonionicfoaming agent
and/or foam stabiliser, and up to 6% by Dry Weight of
the composition of Soap.

Preferably the suilphated or suiphonated anionic
surfactant consists substantially of aikyl benzene
suiphonate preferably sodium alkyl benzene sulphon-
ate, e.g. C10-14 alkyl benzene sulphonate. The propor-
tion of aikyl benzene sulphonate in the absence of
foam boostersis preferably from 20to 60% e.g.30to
55 of the Dry Weight of the composition.

Alternatively, the anionic surfactant may comprise a
mixture of alkyi benzene sulphonate, and alky! sul-
phate and/or alkyl ether sulphate and/or alkyl phenol
ether sulphate in weight proportions of e.g. from 1:5
to 5:1typically 1:2t0 2:1 preferably 1:1.5t0 1.5:1 e.g.
1:1. Inthe latter case thetotal anionic surfactantis
preferably from 1510 50% e.g. 20to 40% of the Dry
Weight of the compositions, in the absence of foam
booster.

The alkyl suiphate, and/or alkyl ether sulphate for
use in admixture with the alkyl benzene sulphonate
typically has an average of from 0to 5 ethyleneoxy
groups per sulphate group e.g. 1to 2 groups.

In an alternative type A" Formulation the anionic
surfactant consists substantially of alkyl sulphate
and/or, alkyl ether sulphate. The total concentration of
Active Ingredientsin the absence of foam booster is
preferably from 1510 50% of the Dry Weight of the
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composition. Typically the Active Ingredients com-
prise an average of from0to 5 e.g. 0.5t0 3 ethyleneoxy
groups per molecule of sulphated surfactant. The fatty
alkyl chain length is preferably from 10 to 20C, higher
chain lengths being preferred with higher ethylene-
oxy content.

The foregoing types may be varied by substituting
for all or part of the anionic active content, any of the
sulphated or sulphonated anionic surfactant classes
hereinbefore specified.

Soap may be added to any of the foregoing
detergent Formulations as an aid to rinsing the fabric.
Soapis preferably present for this purpose in concen-
trations of from 0 to 6% preferably 0.1 to 4% e.g.0.5to
2% by Dry Weight of the composition. The amount of
Soap is preferably iess than 25% of the total sulphated
and sulphonated surfactant, to avoid foam suppres-
sion; typically lessthan 10%.

Foam boosters and/or stabilisers may be incorpo-
rated in any of the foregoing types of high foam
anionic detergent. The foam boosters or stabilisers
are typically Cy0.4g alkyl nonionic surfactants such as
coconut monoethanolamide or diethanolamide or
their ethoxylates, alkyl phenol ethoxylates, fatty
alcohols ortheir ethoxylates or fatty acid ethoxylates.
The foam booster and/for stabiliseris added typically
in proportions up to 20% of the Dry Weight of the
composition e.g. 0.1 to 6% preferably 0.5t04%. The
nresence of foam booster and/or stabiliser may permit
areduction of total concentration of Active Ingredients
in a high foam product. Typically, compositions
comprising alkyl benzene sulphonate with a foam
boaoster and/or stabiliser will contain from 15 to 40% of
alkyl benzene sulphate based on the weight ofthe
composition preferably 20 to 36% e.g. 25% with from
210 6% e.g. 4% of nonionic surfactant, the lower
proportions of anionic surfactant being preferred with
higher proportions of noniconic surfactant and vice
versa. The other sulphated or sulphonated anionic
surfactant Formulations discussed above may be
similarly reduced in active concentration by inclusion
of foam boosters and/or stabilisers.

The Builder is preferably sodium tripolyphosphate,
optionally but preferably with a minor proportion of
solubie silicate although the alternative Builders
hereinbefore described may be employed instead, as
may mixed Builders. The proportion of Builderintype
“A’” formulations is usually at least 30% of the Dry
Weight of the composition, preferably from 35% to
85% e.g.40 to 80%. Builder proportionsinthe range
50 to 70% of Dry Weight are particularly preferred. The
Builderto Active Ingredients ratio should desirably be
greaterthan 1:1 preferably from 1.2:1to4:1e.g. from
1.5:1t03:1.

Low foaming type A" formulations are generally
dependent upon the presence of lower proportions of
sulphated or sulphonated anionic surfactant thanin
the high foam types together with higher, but still
minor, proportions of Soap, and/or the addition of
nonionic, silicone, or phosphate ester foam depress-
ants.

Ourinvention therefore provides, accordingto a
second specific embodiment, a Non-sedimenting
Pourable fluid, agueous based detergent composi-
tion, comprising an at least predominantly aqueous
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phase containing Electrolyte in solution, and sus-
pended particles of Builder, said composition com-
prising from 15t0 50% based on Dry Weight of Active
Ingredient, atleast 30% of Builder based on Dry
Weight, a ratio of Builder to Active Ingredient greater
than 1:1, and optionally the Usual Minor Ingredients,
wherein the surfactant comprises from 1510 50%
based on the Dry weight of the composition of
sulphated and/or sulphonated anionic surfactant and
an effective amount of at least one foam depressant.

Preferably, the foam depressantis selected from
Soap, in a proportion of from 20to 60% based on the
weight of sulphated or sulphonated anionic surfac-
tant, Cqe.20 alkyl nonionic foam depressantina
proportion of upto 10% of the Dry Weight of the
composition, Cqg.20 alkyl phosphate ester in a propor-
tion of up to 10% of the Dry Weight of the composition
and silicone antifoams.

Thefunction of Soap as a foam depressantis
dependant onthe proportion of Soap to sulphated or
sulphonated anionic surfactant. Proportions of 10% or
less are not effective as foam depressants but are
useful asrinse aids in high foaming detergent
compositions. Foam depressant action requires a
minimum proportion of about 20% of soap based on
the sulphated and/or sulphonated surfactant. If the
proportion of soap to sulphated/sulphonated surfac-
tantinatype “A” detergent is above about 60% by
weight, the foam depressant action is reduced.
Preferably, the proportion of Soap is from 25 t0 50%
e.g. 30 to 45% of the weight of sulphated/sulphonated
surfactant.

Low foaming type “A” surfactants may contain, in
addition to, or instead of soap, a nonionic foam
depressant. This may, for example, be a Ci6.22 acyl
maonoethanolamide e.g. rape monoethanolamide, a
C16.22 atky! phenolethoxylate, Cq6.22 alcohol ethoxy-
late or Cqg.27 fatty acid ethoxylate. Alternatively, or
additionally, the composition may contain an alkali
metal mono and/or di C15.02 alky! phosphate ester. The
nonionicor phosphate ester foam depressantis
typically present in the Formulationin a proportion of
upto 10%, preferably 2to 8% e.g. 3to 4% based on
Dry Weight.

Silicone antifoams may also be used, as oraspart
of, the foam depressant. The effective concentration
ofthese lastin the formulation is generally substan-
tially lower than in the case of the otherfoam
depressants discussed above. Typically, itisless than
2%, preferablyless than 0.1%, usually 0.01t0 0.06%
e.g.0.02% of the Dry Weight of the formulation.

Type “A” formulations preferably contain the Usual
Minor Ingredients, Certain fabric softners, such as
clays, may be included, however cationic fabric
softeners are not normally effective in anionic based
Formulations, butmay sometimes beincludedin
specially formulated systems.

Thetype “B" Formulations of ourinvention com-
prise Soap as the principal active component. They
may additionaily contain minor amounts of nonionic
or other anionic surfactants.

The typical percentage Dry Weight oftype B 2
Formulations may be rather lower thantype “A”, e.g.
2510 60%, preferably 29 to 45%. The total proportion
of Active Ingredients is usually between 10 and 60%,
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preferably 1510 40% e.g. 20 to 30% ofthe Dry Weight
of the composition. Builder proportions are typically
30 to 80% of Dry Weight. In general the mobility of
type “B” Formulation can be improved by including
sufficient water soluble inorganic electrolyte, espe-
cially sodium silicate, in the Formulation.

High foam Soap Formulations may typically contain
Active Ingredient consisting substantially of Soap,
optionally with aminor proportion of a nonionic foam
booster and/or stabilizer as described in relation to
type “A” Formulations, and/or with sulphated anionic
booster such alkyl ether sulphate or alkyl ether
sulphosuccinate,

Low foam type B Formulations may contain a lower
concentration of Soap together with minor propor-
tions of sulphated and or sulphonated anionic surfac-
tant, nonionic or phosphate ester foam depressants
and/or silicone antifoams.

The relationship between sulphated and/or sul-
phonated anionic surfactants and Soap in atype “B”
low foam formulation is the converse of thatinatype
“A’ low foamformulation. in a type “B" formulation,
the sulphated and/or sulphonated anionic surfactant
acts as foam suppressant when presentin a propor-
tion of from about 20 to about 60% of the weight of the
Soap.

The nonionic, phosphate ester and silicone foam
depressant are, conveniently, substantially as de-
scribed in retation to type A" detergents.

“Type B” detergents may contain any of the Usual
Minor Ingredients. As in the case of type A Formula-
tions, cationicfabric softners are not normally in-
cluded, but other fabric softeners may be present.

Nonionic based detergents of type “C” representa
particularly important aspect of the present invention.
There has been atrend towardsthe use of non-ionic
surfactants in laundry detergents because of the
increasing proportion of man-made fibre inthe
average wash. Non-ionics are particularly suitable for
man-made fibres. However, no commercialty accept-
able, fully built, non-ionic liquid detergent formulation
has yet been marketed.

Even in the detergent powder field, the choice and
level of non-ionic surfactant has been restricted. Many
of the detergent Formulations of our invention he-
reinbefore described have been designed to give
stable, Pourable, fluid detergent compositions having
awashing performance equivalentto existing types of
powder Formulation, or to compositions which could
readily be formulated as powders. However, ithas not
hitherto been possible to formutate certain types of
potentially desirable nonionic based detergents satis-
factorily, even as powders. Thisis because “solid"”
compaositions containing sufficiently high proportions
of the desired nonionic surfactant often form sticky
powders which do not flow freely and may give riseto
packaging and storage problems. Such surfactants
have therefore had to be restricted to below optimum
proportions of detergent powders, orto low Pay Load,
dilute, or light duty, liquid formulations.

Qur invention therefore provides, accordingtoa
preferred specific embodiment, a Non-sedimenting,
Pourabie, fluid, aqueous based, detergent composi-
tion comprising at least one predominantly liquid
aqueous phase, at least one other phase containing
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surfactant and a solid Builder, said composition

comprising from 10% to 50%, based on the Dry

Weight thereof, of Active Ingredients and from30% to

80%, based on the Dry Weight thereof, of Builder,

5 whereinsaid Active Ingredients comprise atleasta 70

major proportion based on the weight thereof of

nonionic surfactants having an HLB of from 10t0 18.
Preferably the surfactantis present as a Separable

hydrated solid orliquid crystal Phase.

10  Any ofthe nonionic surfactants hereinbefore de- 75
scribed or any mixture thereof may be used according
to this embodiment of theinvention. Preferably, the
surfactant comprises a Cy3.1g alkyl group, usually
straight chain, although branched chain and/or un-

15 saturated hydrocarbongroups are notexcluded. 80
Preferably, the nonionic surfactants presenthave an
average HLB of 12t0 15.

The preferred nonionic surfactantin Type C For-
mulations is fatty alcohol ethoxylate.

20 Forhighfoamtype “’C"” Formulations, we prefer 85
Ciz.1salkyl nonionics having 8 to 20 ethylenoxy
groups, alkyl phenol ethoxylate having 6-12 aliphatic
carbon atoms and 8to 20 ethyleneoxy groups
together optionally with aminor proportione.g. 0to

25 20% of the Dry Weight of the compaosition of anionic 90
surfactant preferably sulphated and/or sulphonated
anionic e.g. alkyl benzene sulphonate, alkyl sulphate,
alkyl ether sulphate, paraffin sulphonate, olefin sul-
phonate or any of the other sulphated or sulphonated

30 surfactants described above, but notincluding sub- 95
stantial amounts of any foam depressant. The For
mulation may howeverinclude a nonionic foam

boaoster and/or stabiliser such as Cqg.1gacyl monoetha-
nolamide typically in proportions as described above

35 inrelationtotype “A" Formulations. Preferably the 100

non-ionic Active Ingredients together have an HLB of
12-15.

Low foam nonionic compositions according to our
invention are especially preferred. They preferably

40 comprise 10to 40% based on Dry Weight of the 105
composition of Cy2.4g alkyl 5 to 20 mole ethyleneoxy,
nonionic surfactants such as fatty alcohol ethoxylates,
fatty acid ethoxylates or alkyl phenol ethoxylates,
having a preferred HLB of 12 to 15. They optionally

45 contain a minor proportion, e.g. upto 10% byweight 110
of thecomposition of any of the anionic sulphated
and/or sulphonated surfactants hereinbefore de-
scribedin relation totype “A" detergents, and they
contain afoam depressant such as a mono, di-or

80 trialkyl phosphate ester orsilicone foam depressant, 115
as discussed hereinbefore in the context of low
foamingtype “A’ detergents.

Type “C"” Formulations may contain any of the
Usual Minor Ingredients.

55 Inparticular, nonionic based detergents of our 120
invention may incorporate cationicfabric softeners.

The cationic fabric softeners may be added to type *’C”
Formulations, in a weight proportion based on the
nonionicsurfactant of from 1:1.5to 1:4 preferably 1:2

60 to 1:3. The cationic fabric softeners are cationic 125
surfactants having two long chain alkyl or alkenyl
groups, typicailly two Cyg.2¢ alkyl or alkenyl groups,
preferably two tallowyl groups. Examplesinclude di
Cq2.20alkyl di {lower, e.g. Cq.3, alkyl} ammonium salts,

65 e.g.ditallowyl dimethy!l ammonium chloride, di{Ci5.20 130
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alkyl) benzalkonium salts e.g. ditaflowyl methyl benzyl
ammonium chloride, di Cqg.20 alkyl amido imidazo-
lines and di Cq5.20 acyl amido amines or quaternised
amino amines, e.g. bis {tallow amido ethyl) ammo-
nium salts.

Formulations containing cationic fabric softeners
preferably do not contain suiphated or sulphonated
anionic surfactants or soaps. They may however
contain minor proportions of anionic phosphate ester
surfactants e.g. up to 3% by weight of the composition
preferably up to 2%. They may additionally or
alternatively contain minor proportions {e.g. up to 3%,
preferably 1to 2% by weight of amphoteric surfac-
tants such as betaines and sulphobetaines. They may
also contain smectite clays, and the Usual Minor
Ingredients.

Minor Ingredients

Compositions of the invention may containthe
Usual Minor Ingredients. Principal of these are antire-
deposition agents, optical brightening agents and
bileaches.

The most commonly used antiredeposition agentin
making detergents is sodium carboxymethyi cellulose
{SCMC), and we prefer that this be presentin
compositions of this invention e.g. in conventional
amounts e.g. greaterthan 0.1 but lessthan 5%, and
more usually between 0.2 and 4%, especially 0.5t0 2%
preferably 0.7 to 1.5%. Generally speaking SCMCis
effective at concentrations of about 1% and we prefer
not to exceed the normal effective concentrations very
substantially, since SCMC in greater amounts can
raise the viscosity of a liquid composition very
considerably. Atthe higher limits discussed above e.g.
4-6% of SCMC, many Formulations cannot be
obtained in a Pourable form at high Payloads.

Alternative antiredeposition and/or soil releasing
agents include methylcellulose, polyvinylpyrrolidone,
carboxymethyl starch and similar poly electrolytes, all
of which may be used in place of SCMC, as may other
water soluble salts of carboxymethyl cellulose.

Optical Brighteners (OBA's} are optional, but prefer-
red, ingredients of the compositions of ourinvention.
Unlike some prior art formulations, our compaositions
are notdependent on OBA’s for stability and we are
therefore free to select any convenient and cost
effective OBA, or to omitthem altogether. We have
found that any of the fluorescent dyes hitherto
recommended for use as OBA's in liquid detergents
may be employed, as may many dyes normally
suitable for use in powder detergents. The OBA may
be presentinconventional amounts. Howeverwe
have found that OBA’s in some liquid detergents {e.g.
type Cformulations) tend to be slightly less efficient
thanin powder detergents and therefore may preferto
add them in slightly higher concentrations relative to
the Formulation thanis normal with powders. Typical-
ly concentrations of OBA between 0.05and 0.5% are
sufficiente.g.0.075t0 0.3% typically 0.1t00.2%.
Lower concentrations could be used butare 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 compatability.

Typical examples of OBA’s which may beusedin
the presentinvention include: ethoxylated 1, 2-
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{benzimidazolyl) ethylene; 2-styrylnaphth[1,2d-Jox-
azole; 1,2-bis(5' methy!-2-benzoxazoly!) ethylene; dis-
odium - 4,4’ - bis(6 - methylethanolamine-3-anilino -
1,3,5-triazin-2"-yl} - 2,2’ - stilbene sulphonate; N-(2-
hydroxyethyl - 4,4 - bis {(benzimidazolyl)stilbene;
tetrasodium 4,4’-bis [4” - bis{2" - hydroxyethyl) - amino
- 6"(3" -sulphophenyl) amino-1”, 3", 5"-triazin-2"-yl
amino}-2,2'-stilbenedisulphonate; disodium-4-(6"-
sulphonaphtho[1’,2' - d]triazol- 2-yl)- 2- stilbenesul-
phonate; disodium 4,4'-bis [4"- (2" - hydroxyethoxy) -
6”-amino- 1”,3",5" -triazin - 2" -yl amino].2,2" -
stilbenedisulphonate; 4-methy!-7-dimethyl amino-
coumarin; and alkoxylated 4,4'-bis-{benzimidazolyl)
stilbene.

Bleaches may optionally be incorporated in liquid
detergent compositions of our invention subjectto
chemical stability and compatability. Encapsulated
bleaches may form part of the suspended solid.

The action of peroxy bleaches in compositions of
our invention may be enhanced by the presence of
bleach activators such as tetra acetyl ethylene-
diamine, in effective amounts.

Photoactive bleaches such as zincor aluminium
sulphonated phthalocyanin, may be present.

Perfumes and colourings are conventionally pre-
sentin laundry detergents in amounts upto 1 or 2%,
and may similarly be present in compositions of our
invention. Provided normal care is used in selecting
additives which are compatible with the Formulation,
they do not affect the performance of the present
invention.

Proteolytic and amylolitic enzymes may optionally
be present in conventional amounts, together
optionatly with enzyme stabilizers and carriers. En-
capsulated enzymes may be suspended.

Other Minor Ingredients include germicides such as
formaldehyde, opacifiers such asvinyl latex emulsion
and anticorrosives such as benzotriazole.

Compositions of our invention are, in general,
suitable for laundry use and our invention provides a
method of washing clothes by agitatingthemin a
wash liquor containing any composition of the
invention as described herein. Low foam composi-
tions herein described are in particular ofusein
automatic washing machines. The compositions may
also 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.
These uses 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, e.g. 50 to
80°C, especially 55 to 68°C, or 20 to 50°C especially 30
to 40°C, respectively. Typically the compositions may
be added to the washwater at concentrations 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.
0.410 0.8%.

The invention will be illustrated by the following
exampies: wherein all figures relate to % by wt.
based on total composition, unless otherwise stated.

Compositions of the Various Feedstocks Materials
1. Sodium Cyp.14linear alkyl benzene sulphonate

For all formulations the alkyl benzene sulphonate

used was the sodium salt of the largely para-
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sulphonated “Dobane” JN material. {Dobaneis a
Registered Trade Mark).

The composition is as follows:—

b2

C10 Ci1

13.0 27.0 21.0

This composition refers only to the alky! chain
length.
2. Coconut Monoethanolamide

Has the following composition:—

RCO(NHCH,CH,0H)
where Risasfollows:—

Cg 0.5%

¢y 6.5%

Cq 6.0%

¢y 49,52

Ci3 19.52

Cys 8.52
Stearic CI? 2.0%
Oleic ¢y7 6.0%
Linoleic C17 1.52

3. Sodium alpha olefin suiphonate
This materialis the sodium salt of sulphonated
C16/C1g olefin having the following approximate
compasition.
55.0% Cis Terminal olefin
45.0% Cis Terminal olefin
4. Cq,.CigAlcohol + 8 moles Ethylene Oxide
This material is an average 8 mole ethylene oxide
condensate of an alcohol of the following compaosi-
tion:—

10 3.0%
Cy2 §7.0%
Cla 20.0
Ci6 9.03
Cia 11.02

5. Sodium Ciq.47 n-Alkane Sulphonate

This material was prepared by neutralising sul-
phonated C4,.C+; normal paraffins with sodium
hydroxide and contained 10% disulphonates based
on total Active Ingredients.
6. Sodium Cy,.Cig Sulphate

This refersto the sodium salt of a sulphated fatty
alcohol having the following composition:—

S0 3.0%
2 §7.0%
Cya 20.0%
C16 9.0%
Cia 11.0%

7. Sodium Tripolyphosphate

This material was added as anhydrous NasP301q
containing 30% Phasel.
8. Sodium Silicate

This material is added to Formulations as a viscous
aqueous solution containing 47% solids with a
Na,0:8i0, ratio of 1:1.6.

100 8. Optical Brightener

The optical brightening agent for Examples 51 to 66
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was the disodium salt of 4;4'-[di{styryl-2-sulphonic
acid}] biphenyl which is marketed under the
trademark “TINOPAL CBS-X". The optical brightener
for Examples 1 to 50 was a mixture of the aforesaid
Optical brightener with the disodium salt of4;4'-
{di{4-chlorostyri-3-sulphonic acid}] bipheny! which
mixture is marketed under the trademark “TINOPAL
ATS-X".

Note

All alcohols and their ethylene oxide adducts
referred to are straight chained and primary.

All the examples were prepared by adding the
surfactant, usually as hydrated solid, to a 47%
solution of the silicate. The other ingredients were
then added in the order shown in the tables reading
from top to bottom, except that the principal Builder
was added last. At each stage, a small addition of
water was made, whenever it was required in orderto

20

25

30

maintain afluid homogeneous system. Finally, the
composition was diluted to the desired percentage
Dry Weight. The entire preparation was carried out as
close as possible to ambient temperature consistent
with adequate dispersion of theingredients. In the
case of examples 20, 21, 22 and 23, a concentrated
aqueous solution of the electrolyte (i.e. sodium
sulphate, sodium chloride, sodium carbonate and
potassium carbonate respectively} was usedin place
ofthe solution of silicate in the above procedure. In
some instances, especially with relatively high melt-
ing non-ionicsurfactants, such as coconut
monoethanolamide, gentle warming e.g. to about
40°Cwas required to ensure complete dispersion. In
all the Examples in which sodium tripolyphosphate
was used in substantial amounts this temperature

Eg. 1 Eg. 2 Eg. 3
Sodfum Cyp_34q Vinear 12.4 15.9 12.2
alkyl] henzene sulphonate
Coconut. monoethanolamide 1.6 2.1 1.6
Sodfun tripolyphosphate 26.0 19.1 25.6
Sodfum Silicate 6.5 8.5 6.4
Sodium carboxymethyl - - 1.4
cellulose
Optical Brightening Agent - - 0.2
Benzotriazole - - -
Per fume - - -
Water to 100 to 100 to 100
Eg. 9
{a) {v}
Sodlum Cyq_14 1inear 11.6 12.6
alkyl benzene sulphonate
Coconut monoethanolamide 1.5 1.7
Sodium tripolyphasphate 30.2 32.7
Sodium Silicate 6.2 6.7
Sodium carboxymethyl 1.8 1.7
cellulose
Optical drightening Agent 0.15 0.17
Hater to 100 to 100

BNSDOCID: <GB___2153839A__|_>

35 was achieved by the heat of hydration without
external heating.
E9. 5
Eg. 4 (a) (b) (c) Eg. 6 Eg. 7 Eg. 8
15.6 11.2 12,0 13.0 14.0 12.0 12.0
2.1 1.5 1.6 1.7 1.9 1.6 1.6
18.7 26.2 28.0 30.4 32.7 28.0 28.0
2.3 6.0 64 7.0 7.5 6.4 6.4
1.8 1.5 1.6 1.7 - 1.6 1.6
0.2 0.15 90.16 0.17 0.18 - 0.16
- - - - - - 0.007
- - - - - - 0.05
to 100 to 100 to 100 to 10 to 100 to 100  to 100
Eg. 10
{a) (b) Eg. 11 Eg. 12
17.0 18.0 11.6 9.9
1.5 1.5 1.5 1.3
25.5 27.0 25.7 23.1
5.0 6.2 3.5 5.3
1.5 1.8 1.5 2.6
0.16 0.17 0.13 0.14
te 100 to 100 to 100 to 100
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Components
Triethanolamine C16-C18 alkyl sulphate
Sod{um C16-18 alkyl sulphate

Sodium satt of alpha sulpho
C16-18 fatty acid methy! ester

Sodiun salt of three mole ethoxylate of
C16-18 alcohol sulphate

Disodium C16-18 alkyl sulphosuccinamate

sodium salt of twd mole cthoxylate of
C12-14 alcohol sulphate

Sodium €9-C13 Yinear alkylbenzene sulphate
Coconut sonoethanolamide

Sodfum tripolyphosphate

Sedium silicate

Sodiun carboxymethyl cellulase

Optical brightening ageat

HWater

Components”

Sodium €10-14 linear alkylbenzene sulphonate

Coconut monoethanolamide
Sodlum tripolyphosphate

Sodium silicate

Sodfum sulphate

Sodtim chloride

Sodium carbonate

rotassium carbonate

Sodiun carboxymethy! cellulose
Optical brightening agent

Water

Components

Sodium C10-14 Yinear alkylbenzene
sulphonate

Coconut monoethanolamide
lealite A

Trisodfum Citrate

Trisodfum nitrilo triacetate
Sodium Tripolyphosphate

Sodium Orthophosphate

Sodium silicate

Sadium carboxymethyl cellulose
Dptical brightening agent

Hater

BNSDOCID: <GB___2153839A__|_>

£g. 13
9.0

1.2
21.0
4.8
1.2
0.11

to 100

Eg. 20

12.1

1.6

28.2

6.0
1.5
0.14

to 100

£g. 14

10.0

0.12
to 100

Eq. 21

12.1

1.6

28.2

6.2

0.15

to 100
tg. 27

.2

1.3
15.8

0.13
to 100

1.1
19.8
4.5
1.1
0.10
to 100

Egq. 22

12.1

1.6

28.2

5.6

0.15

to 100
£g. 28

1.1

2.2

8.8
2.2
0.2

to 100

fg. 16

9.6

.13
22.5
5.1
1.3
0.13
to 100

Eg. 23
12.1
1.6

28.2

to 100
Eg. 29
15.0

1.9

14.0
14.¢

8.0
1.9
0.19

to 100

Eg. 17 £g. 16
10.8 -
- 10.8
1.4 1.5
25.3 25.3
5.8 5.9
1.4 1.5
0.14 0.14
to 100 to 100
Eg. 24
{a) (b) (¢}
15.0 17.0 18.0
16.7 18.9 20.0
3.3 3.8 4.0
4.2 4.7 5.0
1.3 1.5 1.6
0.17 0.19 0.20

Eg. 19

12.0
1.6

28.1
6.5
1.6
0.15

to 100

Eg. 25

12.5

~1.7

29.1

to 100 to 100 to 100 to 100

Eg. 30

13.3

1.8

31.0

7.1
1.8
0.17
te 100

Eg. 3%

10.2

1.4

15.8
8.8
5.4
1.4
0.13

to 100

Eg. 32

1.2

1.9

3.8
1.9
0.18

to 100
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£g. 33 Eg. 34
Components
Sedium C10-Cl4 linear 12.0 13.1
alkylbenzene sulphonate
Coconut monoethanolamide 1.6 1.7
Sodium Tripolyphosphate 28.0 30.7
Sodium silicate 6.4 7.0
Sodium xylene sulphonate - 5.5
Sodium carboxymethyl 1.6 1.7
cellulose
Optical brightening - 0.18
agent
Detergent Enzymes 0.07 -
{Esperase Slurry 8.0)
Water to 100 to 100
Components Eq. 35 Eg. 36 Eg. 37 Eg. 38 Eg. 39 Eg. 40 Eg. 41 FEg. 42
Triethanolamine C16-18 alkyl sulphate 7.9 - - - - - - -
Sodium C16-18 alpha olefin sulphonates - 11.0 12.8 12.4 - - - -
Sodium CI14-C17 n-alkane sulphonate - - - - 12.0 11.1 12.4 13.2
Coconut moneethanolamide 1.1 1.5 1.7 1.7 1.6 1.5 1.7 1.7
Sodfum tripelyphosphate 18.5 25.7 30.1 29.1 28.1 25.9 29.1 30.8
Sodium sflicate 6.4 5.9 8.6 10.1 6.5 7.4 10.} 12.4
Sodtum carboxymethyl cellulose 1.1 1.8 1.7 1.7 1.6 1.5 1.7 1.7
Optical brightening agent 0.10 0.14 0.17 0.16 0.16 0.14 0.16 .0.16
Water to 100 to 100 to 100 to 100 to 100 to 100 to 100 to 100
Eg. 43
Components {a) {b) (c) £g. 94 Eg. 45  Eg. 46 Eg. 47
Sodium C10-14 linear alkylbenzene sulphonate 1.2 1.3 1.5 1.6 1.8 2.1 1.3
Sodftm soap, based on a fatty acid of 274 3.9 4.0 4.6 5.2 5.9 6.4 6.6
Hean Molar Height
Eleven moles ethoxylate of C16-C18 alcohol 1.4 1.5 1.8 2.0 2.2 2.4 2.1
Sodium tripolyphesphate 13.9 15.0 17.4 20.0 22.6 24.8 19.;3
Sod{um sflicate 3.0 3.3 3.8 5.0 6.0 1.8 3.8
Sod{un carboxyniethyl cellulose 0.8 0.9 1.0 1.1 1.3 1.3 1.2
Optical brightening agent 0.11 0.12 0.13 0.14 0.16 0.18 0.10
Hater to 100 to 100 to 100 to 100 to 100 to 100 to 100

BNSDOCID: <GB___2153839A_I_>
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£g. 48

Components ’ (a) {b) (c) Eg. 49
Sodium C10-14 Tinear alkylbenzene 8.5 9.0 10.0 3.6
sulphonate
Fifteen moles ethoxylate - - - 7.1
of C16-C18 alcohol
Sodium salt of a 50:50 mixed 1.7 1.8 2.0 -
mono and di C16-18 atky! phosphate
Sodium tripolyphosphate 25.5 27.0 29.0 24.9
Sodium silicate 5.1 5.4 6.0 3.6
Sodium carboxymethyl cellulose 1.4 1.4 1.6 0.7
Optical brightening agent 0.17 0.18 0.20 0.14
Silicone defoamer - - - 0.02
Water to 100 to 100 to 100 to 100

Eg. 50
Components {a) (b) {c)
Sodium salt of three mole ethoxylate of - - -
€12-15 alcohol sulphate
Sodfum C10-14 Yinear alkylbenzene sulphonate - - -
Coconut monoethanolamide 1.8 2.1 2.3
Eight mole ethoxylate of C12-18 alcohol 5.8 6.6 7.5
2-tallow-1-methyl-1-{tallow-amidoethyl} - - -
imidazoline methyl sulphate
Sodfum salt of a 50:50 mixed mono and di - - -
C16-18 alkyl phosphate
F{fteen moles ethoxylate of C16-C18 alcohol - - -
Five mole ethoxylate of C13-C15 alcoho} - - -
Sodium tripolyphosphate 21.4 24,5 27.5
Sodiun silicate 4.9 5.6 6.3
Sodium carboxymethyl cellulose 1.0 1.1 1.3
Optical brightening agent 0.11  0.12 0.14
Water to 100 to 180 to 100

BNSDOCID: <GB___2153839A__I_>

Eg. 51 Eg. 52

- 4.1
2.6 -

- 8.2

- 0.8
8.3 -
30.6 24.6
1.0 6.0
1.4 1.2
0.15 0.13

to 100 to 100

Eg. 83 Ex. 54 Eg. 58
3.7 - -

7.5 10.8 4.6
- - 2.5
0.7 0.7 0.6
- - - 46
22.4 21.8 21.7,
5.5 5.3 5.0
1.1 1.0 0.9
0.12 0.1t -

to 100 to 100 to 100
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Components

enzene Sulphonate

Sodium Silicate

Eg. 56
Sodfum 510-14 Linear Alkyl -
Sodiun Cyo branched chaln 1.4
Alkyl Benzene Sulphonate
Coconut monoethannlamide 1.5
coconul dlethanolamide =
Sodfum cthylencdiamine tetrakis -
{methenephosphonate)
Sod{um Tripolyphosphate 26.7
. 6.2
Sodlum  Carboxymethylcellulose 1.5
optical Brightening Agent 0.15
to 100

Hater

Components

Sodium clo—ld Linear alkyl

benzene sulphonate

Sudium Cye 1n MEyl Sulphate

Sodium 1 mole ethoxy Cys 1

alkyl ether sulphate

Cr2-18 alcohal B mole ethoxylate
Sodigm Tripolyphosphate

Sodium Silicale

Sodium CartOnaté

Sodium éarboxymethylcellu]ose

Optical Brightening Agent

Nater

Ly. &7 Cg. 50
1.4 11.8
1.5 -
26.7 27.6
6.2 6.4
1.5 1.6
8.15 0.15
to 100 to 100
£Ey. 61
5.2
3.7
4.5
1.5
18.6
14.9
1.5
0.15
to 100

[g. 59 Eg. 60
12.0 10.9
1.6 1.4
0.25 2.3
28.0 25.5
6.4 5.8
1.6 1.4
0.15 0.13
to 100 to 100
Eg. 62
6.5
1.6
5.5
1.9
29.6
1.8
0.18
to 100
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Components

Sodium c]0~]4 linear alkylbenzene
sulphonate

Sodiwm Cya_yg alpha olefin

sulphonate
Sodiun Clﬁ—lu alkyl sulphate

Cloig alcohol 8 mole ethoxylate

Sodium Tripolyphosphate
Zeolite A |

Sodium Silicale

Sodium Carboxymethylcellulese
Optical Brightening Agent

Hater

Ofthe Examples, 1 and 2 represent a basic type A
Formulation, 3 and 4 a type A formulation with SCMC
and optical brightener, 5(a), (b} and (c] represent a
type A Formulation atthree different Pay Loads, 6and

5 7 demonstrate that neither SCMC nor optical bright-
ener is essential to obtain a Non-sedimenting For-
mulation: 8 contains anticarrosive and perfume; 9 (a)
and {b}illustrate a high Builder to Active ratio
Formulation {3:1) attwo Pay Loads, 10{a) and (b}
illustrate a relatively low Builder to Active Formula-
tion attwa Pay Loads; 11 corresponds toa Non-
sedimenting Formulation obtained by centrifuging
the Formulation of Example 9 at low Payload for only
three hours and decanting the supernatent liquor; 12
illustrates the effect of relatively high SCMC levels; 13
to 19illustrate Type A Formulations with various
aniconic surfactants; 20 to 24 illustrate various Electro-
lytes, and 25 is a Formulation in which sodium
tripolyphosphate is the sole Electrolyte; 26to 31
illustrate various Builders and mixtures thereof; 321is
a high Builder to Active Formulation; 33isanenzyme
Formulation: 34 contains Hydrotrope; 35 hasa
triethanalamine salt of the surfactant; 3610 38
ilustrate olefin sulphonate and 39tc 42 paraffin
sulphonate Formuilations, in each case with succes-
sively increased Electrolyte; 43 to 46 illustrate type B
formulations, 43 atthree Pay Loads and 44 to 46 with
increasing Electrolyte; 47 correspondsto Type B
Formulation obtained after centrifuging 43 atlow Pay
30 Load for only three hours; 48 and 49 illustrate low
foam Type Aand C Formulations respectively; 50to
54 illustrate various Type C Formulations; 55isaType
C Formulation with cationic fabric softener; 56
illustrates a branched chain alky! benzene sulphon-
35 ate, 57 coconutdiethanolamide and 58 a nonionic
free formulation; 59 and 60illustratethe use of .
phosphonate builders; 61to 62 relate to formulations
particularly adapted to different parts of the North
American market, being respectively phosphatefree
40 and high phosphate; 63 to 66 are formulations

10

15

20

25
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£Eg. 63

17.9

2.7

13.4

45

50

55
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fg. 64 Eg. 65 Ey. 66
- 11.6 10.9
17.9 - -
- 7.6 7.2
2.7 2.9 2.7
- 14.3 -
13.4 - 13.6
8.9 2.0 9,0
1.4 1.5 1.5
6.14 0.}5 0.15
to 100 to 100 to 1.00

adapted to the needs of certain Asian markets.

The comparative examples A and B representtwo
commercial Formulations currently being marketed
in Australia and Europe respectively. The former
corresponds to Australian Patent 522983 andthe
latterto European Patent 38101.Each comparative
example was the material as purchased, exceptfor
the neutron scattering results which were carried out
on samples prepared in accordance with the exam-
ples of the appropriate patentto match the commer-
cial Formulation as analysed and using deuterium
oxide instead of water. Example A is substantially the
same as Example 1 ofthe Australian Patent No.
522983. Example B approximates to Example 1 of the
European Patentwhich latter Patent Exam plewas
followed in preparing the sample for neutron scatter-
ing. The compositions, by analysiswere:

A. Correspanding to Australian P. 522983 (Example ! H

Sodium C10-14 1{near alkylbenzene sulphonate
Sodium salt of three mole ethaxylate of 3
C12-15 alcohol sulphate

Sedtum tripolyphasphate 15

Sodium carbonate 2.5
Optical brightener (Tinapal LMS) 0.5
Sodium carboxymethyl cellulose 1.0
Watar to 100
B. In Accordance with Eurcpean P. 0038101 =
'

Sedfum C10-14 1fnear alkylbenzene sulphonate 6.4
Potassiun oleate 2.9
Efght aole ethoxylate of (12-18 alcohol 1.8
Coconut dfethanolamide 1.0
Ethylenedfamine tetracetic actd 0.4
Sadium carboxymethy! csllulose 0.05
Sodfumr toluene sulphonate 1.0
Sodfus tripolyphosphate 24.0
Qpeical brightener <0.3
Glycerol 5.1
Sodfum Silicate - L7
Water to 100
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3. Example Test Results Note The Phases separated from the centrifuge test
Theforegoing examples were subjected to various 5 are numbered from the bottom (i.e. the densest layer)
tests, the results of which are tabulated: upwards.
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i, Irasant - narrow
. 2 b
E) Narrew , 3redd
< 2498, 25.14 .
BTN 2 Oiscrate lamellar
structures
ER
t. Presant
", 3 ane
2 narraw
c TS
w1, an agewng time Two i2mellar
sTructures aave serged
i, st 2
Sl Lmellar Faatyres
2. i Scunnie | fiszsus 2uz 2ouraple Jourstia
s Mg saceaearasiga aver (2| o sedimearszian dver .2 Yo sa3imenidiion over 12
ES 142 imd1ane 3763 ITACNERS | 0ning 1% am01anT TiTo. acnTas :C iMCIEnt amo.
j2c 7 ens hoy .
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Examples
7 $ 9{a)
1.
R 1 2 1 2 1 2
. Opaque E}\ ﬁrllf‘ Jpaque %;,}'ﬂ" Jpaque c; ear
N ¢ i g iha
solid/paste Thauid solid/oaste Trquid solid/paste Trauid
iti, - . - - - -
iv, - - - - - -
Ve - - - - - e
vi. - - - M - -
2.
m 1t m
3.
3.04 2.34 4.00
4. - - -
3.
i.
ii.
{ii.
§.
i.
it.
i,
T )
i,
i,
8. Scurable Jaurable nuriole
a S0 sedmentation over [Z| NO s2aimenzation over iZ No szaimencacion over ¢
months it 4mbient tamn, Tonths 3T mbisnt <2m0.

[0NTNS AT 3m01ent temo.
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Examales
3(b) 10(a) 1a(b)
1.
R t 2 \ 2 1 2
1. QOpaque cll'esr On:quz c;‘glr 09:6“ ':‘lle:r
+ thin 1 < shin_ - ) n
saltofpaste  Fo solid/paste Trauid sohidfpaste Tiquid
fii. - - - - - -~
iv, - - - - - -
\ 3 - - - - - - -
vi. - - - - - -
2.
m m 1
i
3.75 3.38 3.00
4,
i.
i, 2
b
<
iii.
i.
i, a
k)
[
1t
7. .-
.
9. tiscous aut sourisle _! dcuriole #1scous St 2curable
Ao s201mentas N CUer ¢ | 10 sddimenciloon over o Yo sed1mencaction over 2
9. TORYAS 3T im0ient tawO.

DORTNS 3T wnrent I

l aonens AT mateat TIMC.
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Sxamples
1 12 L2
1.
R 1 2 i 2 1 2
i1, Gpaque claar Opaque clear Jpaque clear
solid/paste f@;gm solrd/paste f’]‘;{l‘id solid/paste o
ift, - - - - - -
iv, - - - - - -
. - - - = . -
¥i. - - - - - -
2.
m m i
3,
2.48 0.93 -
4. - - +8
5.
i,
il, 2
b
c
ifi.
-
it. Q
b
11,
7. . R
Te
i,
3. Pourable Readily Pourable ‘fiscaus Sut Pcuratle

o seqimencacicn Jver {2
manths at :moient tamo.

No sediment=Tion over 12
Tanths 3T 2epteat 0.

Q0 seq1menTaCiOn over 12
NONLRS 1L imoient leme.
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Exambles b
14 1§ 16
1.
T, 2 } 2 : 2 3
[EN E}‘?sr Oo?cue c“ﬁ?f ‘E:Tque g}l‘ﬁ‘r salid
i ] N 139/0as3 e . aste ¥
solid/pas Tiauid solwd/paste Tiesid sald/oaste Trauid
iit. 92.4%(«/w} 7.5% - - 72 fvol/uol 12 15
w. 1.7% - - 1.3
. 80.7% - - 76.3
Vi, 0.91 ~ -
2.
ut m n
3,
1.3% 2.00 2.37
. . | . -
|
i
3, 3 1
> j
1ii,
5. |
1. !
.. 3 I
)
1, | !
1.
ES i Peeracie :’."s::us tue Jouribie 2curid.e
3. i %0 seatmentatian e~ *2 (Vo sacivenzasion dver 3 ‘o saaimertyticn Jver ¥
1 3% ATSUSAT TEAS. |, IONTIS 3T imorent tamo. agnzas it dmolent w0,

BNSDOCID: <GB__2153839A_|_>
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Examoles
B 7 8 19
1.
T 1 2 1 2 1 2
i, Jpaque clear Opaque clear Ooaque claar
salig/paste thin solid/paste viscaus | soltd/pasta thin
t1auid 1rauig 1iquid
iii. 33.5 . 4.5 20 (vol/vel) 10
iv. 7.3 - - - <9.1%
v. 721 - - - 1a.1%
vi. - - - 0.01
2.
m m m
.
s.1s 6.46 2.20
4, - 1 36
5.
i. Prasent 3 includes sezk
i, nne
Very narrow
57.6 &
1ii. Micetlar + “G" Phase
(ses FIG 2)
6.
i. very broad
ii. Ine
Narrow at 304, 8roac at 263
504
i, Micellar « “¢° hase
V. . e

Yiscous but Pourible

Yiscous dut Fourable

Pourable

Yo segimentation aver [0
sonths at amoisnt famp.

NO sedImencarion Jver 3
@onths 4t 01enC Temo.

Hdo seqimentition uver 3
[aneas 3T ambient Tamc.
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Zxamoles
- 20 2! 22
1.
RE 1 2 ! H 1 2
i, Opaque clear Joaque clear QOrague clear
solidfpasta =i soli¢/naste thin . | salid/aasee thin
liauid lrouts irguid
11, 75 25 78 22 3 2
v, - <at - < 0.1 - 2.4
v. - 74.5 - 19.3 - 79.1
v, - Q.01 - a2 - 7.01
1}
I
2.
" e m
.
2.%0 1,28 2.38
1.
i. Fragant
i, A ans
o ! shara
c 33.4A
= ive. lanellar hydrated satid
(See FI 1) i
3.
i. Prasent
1. 3 one
) snaro |
328
ITEN | lamellar nyarated salid
i,
LS P squracte } ¥3scaus tuT sourable 3quribie
- $7Q Sen sven T Ne ietice 2 A e o :
ED | senzhs <t teep | |donens az i aag Yo sein ver T
!:-xa 3 neasng 12 2 4 3 :13 nonens as 2

BNSDOCID: <GB___2153839A__|_>
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cxamplies
- 23 2¢(a) 24(b)
1.
RS 1 2 1 2 1 2
i, Opaque clear Opaque clear Cpaque clear
thin otin thin
soltd/paste Trquid solid/paste Tiaurd solid/paste Tievid
i, 70 i - - - -
v. - <a.l - < 0.t - ¢ 9.l
v. - 10.4 4 - 82.9
V1, - 0.01 - 0.01 - 0.0}
z m m n
3.
i 0.98 1.87
s
5.
i,
i,
i1,
§.
i.
”".
1ii.
7. ; e
38
i1,
3. 2curaple Re3qily dqurable Paursble
T n ar ! - \ <
3 ;lg ;:g}g:g:ge:dg? e ]2 Na sadimestation aver 2 ﬂ(‘gniggu;gnﬁ;‘.::tagé;uiz

fonchs 2 7 & 379C.

nanehs a4t moient amp.
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TATAS 3¢ imoseal Imd.

™AaINs At mareal M.

Zxarples
. 24(c) 25 26
1.
R ! 2 1 2 1 2
., Gpague clear Cpaque <lear . | Opeque clear
solfd/paste  thrn sol vd/paste thtn . | solid/paste thin
itquid Trauld Viguid
i, - - 60(val/val) 40 - -
. - < 0.1 - < 0.1 - -
v. - 20 - 34.5 - -
v, - 2.0t - 0.0! - -
2 m m m
3,
2.6 2.29 V.33
L,
3.
A oresent - airrow
1i. 2 sre
5 shara
SLLCE
g 3¢.54
iy, Javellar Aviratad solid
(see FIG 3)
5.
A Orasent
n, 2 qne
bl sharo
3 34
fii. iamellsr Wvdrated solie
7. ; . oo
i.
.
. Pqurabie Aaurble Peuranle
2 Yo sazimentaeon ver (I} 10 secimeatation Jver 2 Ho sagimentation Jver §

aonIng AT Imbient temp.
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1
i

- “iempies
- 27 23 29
1.
1, 1 2 1 2 3 1 2
1. Qoacue c_llear Cpaque céga r solic Oo?que crl|$:r
{ 4 3t k) \n a H
salidf/pasie Tl‘t‘x&\'d sol id/pasta AL solid/past: Mg
fit, - - 20(vcl/val] 35 a5 7 %
iy, - - 2.3
V. - - 36.3
Vi, - -
2.
m m "
3. 1.3 §.21 3.45
4, - - -
i,
i,
iii.
&
i.
Vi,
in,
i,

Readily dourbls

Tiscous Sut Jourizl2

‘11s23us Ut Zouribls .

Yo sedimencation ver 2
Ionths 1C 2mptent I2mo.

Mo s2aimentaticn gver ¢
MONCNS AT imDienc temo,

Yo seqimentacicn over 3
AcNTAS 1T amovent C2w0.
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Zxamoles
X EH 2
1.
R 1 2 3 1 2 1 2
11, Dpaque i}l‘ear salid ) Qpaque ciesr - Ja}q:; E,lﬁ:r
35T H
sol1d/paste h;&id solic¢/paste hasia salid/eassa {ha0rd
i, S)(vgl/vet) 20 20 - - 87 13
v, - g.}
v. - 75
vi. a.01
z n 1t m
3.
.Lu 0.33 5.50
4. - - -
5.
1. a
o
<
i,
&.
i.
i, 2
5
<
1,
. . e
1.
q. Yourinia eadily dqurc’e I 14523us cut Jauriaie

"e
¢

‘o saaimentisicn aver 1
ONTH AT Amotent SERG.

Yo sacrmentitica ver 2
l |ANTNS 1C IMOTANT TETO.

| Yo samimentyzion over 12
| Donths 4T fmolanT lamc.
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No §
mgntns a7 ampidnt lemp.

Sxamples
- n po s
A
A ' 2 1 2 1 2
n. Opaque %I'ear Opacue E_l‘cu:y . Qa‘:cua ag:r
2 n C 2 o) coti n
) solfd/paste fhaved solvo/paste Froind sotig/oaste Phanie
i1, 80 20 2 28 - -
v, - - <0.1 - 27 - -
V. - - - 15 - -
Vi, - [X0]] - 2.3 - ~
, 2
. m nr m
kN
2.83 7.0 1.10
4. - - 2
5.
i,
1. 2
> .
L€
iii.
[N
i.
. 2
)
—_—
iii,
1.
i.
ii.
3. Poursole ‘1§scous Suc Pourshie madily dquestle
P aqimearation ver 12 | Yo sedimanzation qver ? Yo sedimeazazion aver &
- J0RTAS AT dmotenT IIMT. wNeas A% 2motentT ama.
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Cxamolas
k1 7 8
.1
T ! 2 1 4 1 2 3
. Qoaque cloudy Opacue c'oudy.  |opaque clear hiscaus
¥1sCous < 415CcIus = samn squta
solig/paste REiT: solio/passe {iscay solia/zases pin u
ni. 75(val/voll 28 38(volsvall 15 - - -
. iv, - 16.7 - 15.9 ~ - -
v. - &5.5 - 33,3 - - -
vi, - 1 - 0.5 - - -
B
2.
: m m no-
i
‘3.
.70 §.36 3.74
a0 0.5 2 9.3 2 0.5 2
o very Sraad with supar-
1. INOUSEA_ TRAK
1i, 2 lone
b | parrow .
¢ {61A
114, aicsllar *G* phas2
(se= F1G 3} .
3.
i. Present
ti. 2 | e
S | sharp,_sherp
< |57, 182
N, micallar chasa » “S°onase
S -
1. FiG 13
i, Lameilar features
ione concentric
structures ©
a ; Yiscaus ut curabie Yiscous Suc Touriois I Jeursdle
3 ; lg seqimeatit-on Sver 31 10 jadimenzacion Sver ¥ ! e s2dimentation aver
b ! mcagzs 2T amolenT TaTS. 1 IGRIAS AT moiens tamg. | =oacss 3c moient tamo.
- ] - - em — - .

BNSDOCCID: <GB___2153839A__ | >
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aonths 3T amotead 18M0.

JORTAS AT Jmprent MO,

- " Cxanoles
- 19 40 41
i )
R 1 2 T 2 1 H 3
ii, QGpaque Clear Upaque clear Losque Joaque
solia/paste viscous solid/pasta viscous  |solte/paste geiled
liquid liguid liguid salid
i, 13 34 17 23 - - -
1. - 12 - 10 - 4.4 -
Y. - &3 - 6l - A -
Vi, - 0.1% - 0.8 | - 0.0
2.
m " - m
3.
1.0 2.a7 3.2
AO - - -
< 0.3 < .3 <J.3
3.
i, Presant very droad
i, 2 ane |
o hroad -
¢ N4
Pii, micellar + *G" phasa
(see FIGS)
§.
i. Present very broad
it. 2 ane
3 sharg
< 28.5A
i, micallar + “G" ohase
7. . T
;. 7163 42 and 3
H- Lamallar and
. Soneravdai Feacurss
3 Pauradle dsursole | 2guripie
3 2o seqimentation Jver 123 YO sadimentacicn Jver 2 40 ¢2gqIMentitian Jver §

;aNTNS 3T IMOIENT T2IMO.
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!_ " Ixamplas o - -
' - 2 12{a) 13(h)
|
1.
I
: i. 1 2 3 1 2 1 2
‘ . Qpague *hin  qoague | Jdaque clear Joacue slear
: salig/spaste 11quid gellea | soltarpaste #1sc3us, { solra/pasze ¥15Caus
B sala 13cu1d tiquid
: i, - - - 8.0 12.3 - -
R iv, . - - - 1.9 - -
4 V. - - - - .2 - -
", - - - - - - -
.
-2 .
nl {334 - mnr
¢
-3,
110 | 9.73 2.27
1
4, K l - -
.
S, 2
2 i
< |
19,
ES
1.
.02 |
) 1
c !
11,
7. -t
it l
1
3. : tiscous cut Joeresia ez 2uT Youridie r ‘isesus tut Pauroie
s - Yo saeimentaticn dver 3 | Yo s2aizentiiion Sver 2
b | noachs 1z arorens tema. RTINS 3T mCieat Tevo.

BNSDOCID: <GB___2153838A__|_>
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- "7 Zxamples
- 43¢} ca 45
1.
RS 1 2 i 2 3 i 2 3
. Opaque SE:gus Do‘;que c}lﬁr ﬂ;&zs Ooaque f:i%g clgag s
i/ past sty $hin 4 te ¥ yiscou
solia/paste Taara  [39119/P3SE2 Tiauiq Nemd) ol termests fighhy Tiguio
iii, 10{vry 30 0
.
v, |
Vi,
2. .
m - i Hi
ER
1.72 1.1e 2.4
i, - . -
3.
i.
it,
AAARS
d.
i.
i,
i,
7 . s
i,
ii.
) |
. Viscaus but Pourable i J1scaus Sut Pcursaie ‘fiscaus byt fouriniz

w

No saaqimencarianm aver 52 }
manths 4t amorent ame.

dg jeqimentasicn dver 2
nonins i€ amorent Iimo

‘o sedwmerstacion aver ¥
wENTNS 2L argient TTE0.
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- 'Ex_mples

16 &7 28(a}
1.
i. 1 2 3 1 2 N 2
", JCpaque cl:sr ,:s!c%ar Joaque :zezr QOoague zrlnr\
) . viscou < ¥1sCous exr
salidmaste ania “qmg solid/paste s salid/pasts fioate
1, 20(v/v) 30 0] 78.2 22
w. 0.!
v. 30
Vi, 0.01
2.
it m m
2.48 n.ao 1.28
“4
A I H
L I
. 2
2
[3
iii. |
5.
tf, 2
k]
<
I,
1.

i
H
feg23us suT Psuridte |

Tisztus Sut Fqurabie

Re24ily Zquradle

I

|
{ Yo s2qimeaz2iicn dver al
ysonths 3T arpient S2R0.

o s2grnensition Jver &
avaLhs AL imDIent IEIMC.

X0 s20imentsiiIn ver 3
30aThs A% 0lent TEmd.
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— - - . -
' Zxamoles
} - 48(b) 48(c) 19
i
I
P i. 1 2 1 2 1 2 J
. i, Opaque g!ﬁ:r Jpaque z_:;ne:r Qreague Clﬁr waxy
' H i < R i te thin i
: solid/oasta Pagid solid/pasta fhania solidfpaste §II0, saiid
1. 30 20 82 1.0 3.9(wsv) 3.4 44.7
w. - & ot - < 4. - 0.1 29.6
V. - 79, - 6.3 - 67.1 0.2
. N 6.1 Za.01 <e.a -
2.
1 1 m
3.
2.3 3.85 5.95
4,
3.
i,
AP
o -
<
i,
i,
i@
2
<
i,
i,
it,
a Pourable Poursale ¢iscous Sut acur:bie
a XQ 5eqimentation aver ‘2§ ‘o jaatmentilion ves (3 o sadimeatysion over i2
o MONTHS 4L :mbrent <emp. TONLHS AL ANDIent Zamp. TONTAS AC amMpI@NT TaWD.

BNSDOCID: <GB___215383%A__|_>
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, ) "TExamotes o o
(sl 30(b} €0(c}
) 1.
i. 1 H 1 2 1 2
: 1. Jpague clear dpaque clear Tpaaue clear
: solid/paste }'{‘;3“ solc/paste ania solia/paste g
R 16 24 77.5 22.5 20 29
. < 0.1 < 2.1 < 0.}
v, 3l 79.7 78%
", < 2.0 < 9.00 < .3
.
2.
H m m m
l2,
- .33 1.3 3.39
1,
5.
i, very saail
@, e ane
2 very narrow
A -
= A
i, Mezilar » “5° pnasa
{*3" predominates; sesFIG7
i. very smil
i, a | %0 N o
~ Narraw 4t 333, adrrow aC 2N
= EEEN
1, "G" dnise « some vicellar
y
. ! . R
‘-. i
N
|
i [ qurabis I fisczus dut couribie

"

TTRENLITISN Jver
SENINS 2T 2A0120T ¥
H

OS2 2mO12IT T2,

"2 § lo secimeataziea Jvar i
.
1

40 S2a1me1TITION cSver 1o
wntns 1C o0tent tamo.
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Yiscous dut Jourabie

[ -._'.-E-—x.a.r;rples om— Tm—— N -
- 51 52 53
1.
T | z 3| 2 3 1 2 3
. Onﬁge clear gllur Onc]\que c‘l"ear c)auc:: cn?q:e ctl‘e:r ;aﬁd
rk 3 salra shin, (isca solt shin, o
Saste ’?l‘lﬁfd h\y{r ags;e {iquid \cu\dlé'G‘ pasze Tiquia
11, 5a{v/v) 39 2 [45(v/v) 12 36 | d6(v/v) 30 3
iv. - 0.2 42 <a.1 3.5
V. - 7 43 82 -
“l, - < 0.0! >1.9 < 0.3! -
a. .
n n m
3.
1.4 4.42 1.92
+ - 0.3 0.3
3.
i. aarrow/srong narrow-weak
11, aone one
broad narrow
7 T
34,24 55.12
iii. micellar + “G" ghase “5* phase ses £15 8
See FI1G 9 -
S.
i. narrox
ii, two }
Marraw A€ 3iA, Aarrew 3t 254
S14
1. micstlar “G pnasa
i e s
ii. Lame|lar ‘eitures
8. iscaus bt 2guratle tiscous dut Jeuranle.

Yo szgimentation aver i2
manchs AT motent temp.

Yo saqinentacticn Jver 3
A0ATNS 1% ATOIINT TIN0.

"o j2atmenTmacion Iver
1ONCIS 4% dM2TENT T2MO.
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Zxamoles
4 55 35
1
KR 1 2 3 1 2 ) 1 2
ii. Opaque clesr waxy ]Joaque clear wax! Qpague Clear
solia/ thin So13¢| 301 1d/ thin oid | sodlar thin
paste 1rquid oast2 licurd paste liquid
i, 4fvv) 19 38 f40(v/v) 27 13 76 24
w, < 9.1 2.9 £3.2 Q.05
v, 1.6 51.5 az.2 -
. < 0.0! -
2
) m m m
3.
.30 r.88 2,43
4. <0.5 -
3.
i
it, 4
)
<
§ii, -
§.
i
i, @
E)
.
7. She e
1,
3. 2eurnle ! Pauriaie ?auradle
E) o seciaensasion sver & ¢ Yo seawmencazion dver J Jo $€0IMRATITIGN Tves
o nonehs 27 amsient sama. | Tcams ag mmvient Saeo. g 0t qacorazary
t
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amhient tewperiture

apARAT emperature

Ixamples
- 57 38 52
Y. .
RS 1 2 ) 2 ' 2
it, Opaque Clear Opague Clear - | Opa 1
sol?di thin salgd/ thin 221?2} Eaf:r
paste 1iquid oaste Liquid paste Jiauid
Tii, 82.5 7.5 64.9 15.1 7.9 23.0
iv, 0,02 0.3 0.4
v. -
Vi,
. 2.
: m m m
*
3.
1.8 2.1 2.9
4.
3.
i. .
ii. &
b
143,
&,
i.
ii, 2
L]
<
iit,
7, R " e
i.
.
3. Pourable Paurable l Pouranle
No sedimentation over | | NO Secimentifion over . N0 Sedimensation over 1
9. manth at laboratary month ac laharatory month at laboritory

anqient temperiturs
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Exanples ) oo
-~ 50 51 52
1. .
T 1 2 1 2 3 1 2 -
i, es aque Clear Qpa Q2aque 4]
g A kTR saiiaf N15cous
paste Viauid oaste liquid oaste | oaste liquid
ifi. 73.0 21.0 S(vtv) 45 <0 95.0 5.0
v, 9.1 0.05 2.2
v.
vi,
2.
m m 11
i
2.2 3.1 5.0
1,
5
c
1,
: .
LETEE | ]
B l
ER R
t.
.
3. Payrable . Il tiscsus fut Pourable I iscous ut 2qurabie
- . No ummnt.\:'nn :ver 1 Ye sealueﬂ'ltwn ver 1 ¢ lo secimentaticn dver
EN l Tt 4t deqrazaFy ; At sdceratery
i m-mt .a-mcg.ur- : 7C seaerature
2153830A_|_>



GB 2153839 A 47

47
AR ey e -~ — . —— - - - .-
' Zaamples
;‘ 63 63 [H]
1. B
R 1 2 1 2 1 2 3
1, Gpaque Clou Opaque Cloud: Opaque Clear  Solid
sgl$d/ v1scgzs sgﬁd/ vgscoxs sal?c/ thin paste/
paste 1tquid Daste liquid  |gaste 1iquid
i, 42.8 §7.2 51.0 49.0 10 {v/v) 4Q S0
v, 21.3 22.5 0.0}
v.
Vi,
2.
m m m
3,
3.25 S.60 0.75
4.
i
fi, a
b
[
iii
6.
i,
i, &
3 |
3 i
iii. !
. | -
| . L
i, ll
i
3S. Pouratle ! Viscaus Out Pourable ! Rezdily Pourable
- Xo sedimentation gver | No sedimentation over Y0 sedimentacion aver .
3 nonth at labgravory manth at laboratary egonth it lahoratory
amhient temperjture ambient {emperature amhient temperature
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Certain of the foregoing examples were tested for
washing performance as follows:—
Series 1

Representative high foaming formulations were

5 each compared with a standard powder formulation
in machine washing tests on two different standard
soiled fabric samples.

Example Cotton Polyester/Cotton Conditions

3 95% 100% ) Temp.  50°%

55 . %0% 76% ) Water 300 ppm calcium
carbonate

18 100% 100% Time 30 mins.,

33 95% 110% Conc. = Equivalent effective
Wash

Pawder 1002 100% Solids

Standard

Series 2
Representative formulations of both high and low
15 foaming types were tested against equal wt. dosage

Theterm “Effective Wash Solids” refers to the sum of
the Active Ingredient and Builder. The powder
10 standardwas used at6gm/t and the Examples

adjusted to give the same % Effective Wash Solidsin atthree temperatures.
the Wash Liquor. .
Cottan Eolyester/Cotton
Example 3 Effective  40°  60°  85%  40° 60°  g5%
Wash Solids
43 (¢) 93 75 100 95 78 8s 50
36 66 85 85 100 80 95 75
50 (c) 93 110 110 95 180 200 200
Powder 150 100 100 100 100 100 100
Standard
Conditions:  Temp 40°, 60° and 85°c+
Water 300 ppm hardness
Time 30 mins.
Conc. & gm/1 (as received)
Series 3

In this series low foaming non-ionic based exam-
ples weretested against the powder standard.

Example < Effective Cotton Polyester/
Wash Solids Cotton
52 70 110% 100% Conditions
53 66 ST 90% Temp. 50°
54 61 1152 120% Water 300 ppm hardness
Time 30 mins
Conc.
powder 6 gm/1

examples llgm/1

20 Standard
Series4
Two low foam non-ionic formulations were tested

on naturally soiled fabric {15 successive washes with
natural soiling)

Temperature 50%¢
Water 300 ppm hardness (wash and rinse)

Conditions:

Wash time 30 mins
Fabric - 65 : 35 white polyester:cotton
Concentration EQUAL YEIGHT 1.e. 6 gn/1
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Results: formed from one or more shells of surfactant.
2. Acomposition according to claim 1 wherein
Example said shells have alamellar structure.
3. Acomposition according to claim 2 wherein
52 = 1003 5td ) gprical whitener efficiancy 35 said sheilsareformedc?f"G" Phase surfactant.
4. ANon-sedimenting, Pourable, fluid, detergent
.3 = 755 5td ) composition containing Active Ingredients and Buil-
der, said composition having a Pay Load of at [east
A 95-100% )  Soil Removal and 25% by weight and comprising: atleast one, pre-
5 = 95-1002 ) Deposition efficiency 40 dominantly aqueous, liquid Separable Phase con-
taining sufficient Electrolyte to provide at least 0.5

Thetwo examples were also compared against the gram ions per litre of said phase, of total alkali metal,
three liquid laundry products which have performed alkaline earth metal orammonium; suspended, solid
bestin ourtests out of all those available commercial- parﬁculate Bu“der; and one ormore other Separab[e
ly in Europe at the date of testing. 45 Phases Interspersed therewith; the Electrolyte being

5 Bothexamplesgave superior washing perform- sufficient to salt out at least a substantial proportion
ance to all three commercial products. ofthe surfactant from said predominantly aqueous
Drawings phase to form a part of said other phase or phases

Figures 1to 11 of the drawings are neutron thereby inhibiting sedimentiation of said Buidler.

scattering spectra illustrative of the different Groups 50 5. ANon-sedimenting, Pourable, fluid, detergent
10 hereinbefore described. All were prepared, using composition comprising: atleast one, predominantly

deuterium oxide based analogs of certainexamples aqueous, liquid Separable Phase containing dis-

of the invention and of the two comparative exam- solved Electrolyte; at least one other Separable Phase

ples, on the Harwell small angle neutron scattering containing Active Ingredients; and atleast one solid

spectrometer at a wavelength of 6.00 Angstrom. Qs 55 Separable Phase comprising suspended Builder; the
15 in reciprocal Angstrom units andis equal to 2TT/d Payload of said composition being above the mini-

where d is the iattice spacing in Angstrom. mum level at which the Formulation is Non-

listhe intensity in neutron counts. sedimenting but below the maximum level at which

The Figures correspond to the following examples: the Formulation is Pourable.

60 6. ANon-sedimenting, Pourable, fluid, detergent
Fig Example composition comprising: atleast one predominantly
! 5a) aqueous Separable Phase containing dissolved Elec-
2 18 trolyte, and substantially saturated with respect to
3 2 each of at least one surfactant, capable of forming a
4 25 65 solid hydrate oran anisotropic liquid crystal phase,
5 39 and at least one Builder; at{east one separable Phase
& 36 containing said surfactant as solid hydrate or liquid
7 30(b) crystal, Interspersed with said predominantly
8 53 aqueous Separable Phase; and atleast one Separable
9 52 70 Phase comprising solid particles of Buildersus-
Lo A (comparative) pended in said composition, s?id part.icles haying a
1 8 (comparative) size below the thrashold at which sedimentation
would occur; said composition containing a crystal

The Figure 12to 18 are electron micrographs growth inhibitor sufficient to maintain the size of said

20 prepared on the Lancaster University low tempera- 75 particles below said threshold, and an agglomeration
ture scanning electron microscope using freeze inhibitor sufficient substantially to preventagglom-
fracture etched samples, as follows: eration of said particles.

7. ANon-sedimenting, Pourable, fluid detergent

Fig Example Magnification composition having a Pay Load of greaterthan 25%
12 5(b) x2,000 80 which, oncentrifuging is separable into a single liquid
13 36 x3,000 layer containing dissolved Electrolyte and a solid
14 S 3] x2,000 layer containing surfactant and Builder.
15 41 %3,0C0 8. Acomposition according to claim 7 wherein the
16 53 x3,000 viscosity of said liquid layeris less than 0.1 Pascal
17 Commercial Product corresponding to 'A* x2,000 85 Seconds.
18 Commercial Product corresponding to '8' 3,000 9. Acomposition according to claim 8 wherein the

viscosity of said liquid layeris less than 0.02 Pascal
Figs 17 and 18 relate to the actual commercial seconds.
products as purchased. 10. A composition according to any one of claims

25 CLAIMS 90 7to9havinga Payload of atleast 35% by weight.

1. ANon-sedimenting, Pourable fluid, built deter- 11. Acomposition according to any of claims 7 to
gent composition comprising atleast one predomi- 10 having ayield point of at least 10 dynes percm?.
nantly aqueous liquid, Separable Phase and one or 12. Acomposition according to any foregoing
more other Separable Phases; atleast one of said claim having a Payload of greaterthan 30% by

30 otherphases comprising spheroids or vessicles 95 weight.
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13. Acomposition accordingto claim 12 havinga
Payload of from 40 to 60%.

14. Acomposition according to any foregoing
claim having a weight ratio of Builder to Active
Ingredient greater than 1:1.

16. Acomposition according to claim 14 having a
weight ratio of Builder to Active Ingredient of from 1.2
:1tod: .

16. Acomposition according to any foregoing
claim wherein the Builder comprises sodium tripoly-
phosphate.

17. Acomposition according to any foregoing
claim wherein the Builder comprises azeolite.

18. Acomposition according to any foregoing
claim wherein the Builder comprises a minor propor-
tion of sodium silicate.

19. Acomposition according to claim 18 contain-
ing from 2 to 10% of sodium silicate as SiO» based on
the weight of the composition.

20. Acomposition accordingto any foregoing
claim containing at least 20% by weight thereof of
Builder.

21. Acomposition accordingto any foregoing
claim containing more than 8% by weight thereof of
Active Ingredient.

22. Acomposition accordingto any foregoing
claim having atleast one, predominantly aqueous,
liquid, Separable Phase containing sufficient dis-
solved Electrolyte to provide from 1.2to 4.5 gmions
of alkali metal or ammonium per litre in said phase.

23. Acomposition according to any foregoing
claim wherein the concentration of surfactantin the

predominantly aqueous liquid phase isless than 2%
by weight thereof.

24, Acomposition according to any foregoing
claim having a pH greater than 8whendissolvedina
wash liquor ata concentration of 0.56% Dry Weight.

25. Acomposition accordingtoclaim 24 having a
pH greater than 10 when dissolved in a washliquor at
a concentration of 0.5% Dry Weight.

26. Acomposition according to any foregoing
claim having sufficient free alkalinity to require 0.4to
12 mls one tenth Normal hydrochloric acid to reduce
the pH of 100 mis of diluted composition at 0.6% Dry
Weightto 8.

27. Acomposition accordingto any foregoing
claim wherein the Active Ingredients comprise at
least a major proportion of a sulphated and/or
sulphonated anionic surfactant.

28. Acomposition according to claim 27 wherein
the Active Ingredients constitute from 15 to 60% of
the Dry Weight of said composition.

29. Acompositionaccording to either of claims 27
and 28 containing from 20 to 80% of Builder based on
the Dry Weight of the compasition.

30. Acomposition accordingto any of claims 27
1o 29, wherein said sulphated and/or on sulphonated
anionic surfactant comprises a C10-14 alkyl benzene
sulphonate, a C10-18alkyl sulphate, a C10-20 alkyl 1
to 10 mole ethyleneoxy sulphate, or mixtures thereof.

31. Acomposition according to any foregoing
claim containing an effective amount of an antirede-
position agent.

32. Acomposition according to claim 31 wherein
the antiredeposition agent is a carboxymethylceilu-

BNSDOCID: <GB___215383%A__|_>
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lose.

33. Acomposition according to claim 32 contain-
ing from 0.5 to 2% by weight of said composition of
alkali metal or ammonium carboxymethyl celiulose.

34. Acompaosition according to any foregoing
claim containing an effective amount of an optical
brightening agent.

35. Acomposition according to any foregoing
claim containing an effective amount of a chemically
and physically compatible oxidizing bleach.

36. Acompositionaccording to any foregoing
claim containing a stabilized suspension of proteoly-
ticand/or amylolytic enzymes.

37. Amethod of laundering which comprises
contacting soiled fabric with an aqueous wash liquor
containing a composition according to any foregoing
claim.

Printed in the United Kingdom for Her Majesty’s Stationery Office, 8818935,
2/85, 18596. Published at the Patent Office, 25 Southampton Buildings,
London WC2A 1AY, from which copies may be obtained.
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