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ABSTRACT

This invention relates to fabric treatment compositions comprising a textile
compatible carrier and water insoluble particles having a layered structure
comprising oxygen atoms and silicon and/or phosphorus atoms and comprising
organic functional groups which are bonded to silicon and/or phosphorus atoms
by direct covalent bonds between the silicon and/or phosphorus atoms and a
carbon atom. The invention further relates to a method of treating fabric
comprising treating the fabric with a fabric treatment composition of the present
invention. The compositions and methods of the present invention are directed
to a system which provides desirable benefits to the fabric. Treatment of a fabric
with the compositions and methods of the present invention provide benefits that
include, but are not limited to, increased anti-wrinkle properties, improved shape,
texture and durability without the stiftness, discoloration and weakening of the

fabric, that often occurs 1n fabrics treated with conventional fabric treatments.
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FABRIC TREATMENT COMPOSITION COMPRISING
ORGANIC-FUNCTIONALIZED WATER INSOLUBLE LAYERED PARTICLES

Technical Field

This invention relates to fabric treatment compositions, to
their use in the treatment of fabric and to a method of

treating fabric with the compositions.

Background.and Prior Art

It 1s known that the physical properties of fabrics can be
modified by certain treatments. For example, fabric- -may be
treated in order to modify its physical properties either in

an industrial pretreatment or during laundering.

Fabrics in general, and cotton in particular, are prone to
the formation of creases before, during and after laundering
and drying. In order to remove such creases from the
fabric, a considerable amount of time and effort must be

spent ironing upon each occasion of laundering and drying.

The terms “crease” and “wrinkle” and related terms, such as
“anti-crease” and “anti-wrinkle”, refer to non-permanent
deformations in the fabric which can be removed by
flattening at elevated temperature and moisture (eqg, by

ironing) and are used synonymously herein.

some of the previous attempts to address the problems of
crease formation with regard to fabrics have been based on

the use of insoluble particulate materials.
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Uus 3,892,681, for example, discloses the use of granular,

substantially water-insoluble starch particles having a

diameter between 1 to 45m in detergent compositions. Such

ey
——

particles are said to impart anti-wrinkling and ease of

ironing benefits in addition to other fabric conditioning

properties.

A detergent composition featuring a substantially water-

insoluble particulate material with a diameter from about 5

to 30 :m i1s described in US 4,051,046. The particulate
material may be a glass, ceramic or polymer-based bead, or a

starch that has been treated with a hydrophobic agent to

- reduce its water solubility. In order to permit ironing,

the particles must have a melting point above 150°C. These

compositions are said to confer a range of fabric benefits,

including anti-wrinkling and ease of ironing.

g

The use of smectite clay as a softening agent is disclosed

in US 3,936,537. 1In this document, the clay 1s combined

with a quaternary ammonium salt, which confers anti-static

benefits, and a dispersion inhibitor consisting of a solid

organic material, in a detergent compatible composition.

Smectite clay is also used in the fabric-softening detergent

compositions disclosed in US 4,062,647. Again the clay 1is

sald to impart improved softening and/or antistatic

characteristics.

A fabric softening detergent composition comprilising a

synthetic non-soap detergent, builder salt and clay 1is

disclosed in GB 1400898. The clay, added for softening
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benefits, 1s a three-layer smectite-type clay with an ion

exchange capacity of at least 50 meq/100g. The combination

of builder salt and clay is described as helping prevent

agglomeration of the clay, thus allowing efficient

deposition of the clay on fabric. In GB 1428061, a similar

fabric softening composition is disclosed with a water-

1nsoluble quaternary ammonium salt present as an anti-static

agent. The smectite-type clay, responsible for imparting

softness benefits, has a particle size below 50 microns and

an ion-exchange capacity of at least 50 meqg/100 grams.

In US 5,443,750, clay, which may be smectite clay, is used

1n conjunction with an enzyme in a detergent composition to

_
—

afford increased softening properties.

EP-A-0 381 487 describes the use of liguid detergent
compositions in which a clay (an aluminosilicate eg,

smectite) 1s treated with a barrier material, selected from

a sliloxane, a polysiloxane, a polyacrylate, dialkyl citrate,
alkoxylated dialkyl citrate, alkoxylated glycerol mono- and

di-stearates, and alkoxylated N-alkyl alkanolamides, prior

to incorporation of the clay into the formulation.

The treatment of a range of water insoluble materials,

including clay, with an organosilicon compound bearing a

quaternary ammonium group is taught in US 4,557,854. The

organosilicon groups are grafted onto the surface of the

clay particles and, therefore, will be bound to the silicon

F

atoms 1n the layers of the clay by way of Si-0 linkages.

The effect of the treatment is described as being to
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riter

increase the cleaning power of conventional organic surface-

active agents.

The treatment of cotton fabrics with cross-linking agents,

such as butane-1,2,3,4-tetracarboxylic acid (BTCA), is known

to impart anti-wrinkle properties. However, such treatments

tend to make the fabric stiff and relatively easy to tear.

The present invention aims to provide a system which is

applicable to the treatment of fabric in order to provide

desirable propertiés in the fabric. Desirable properties

which may be achieved in the fabric as a result of treatment

with a composition according to the invention include, for

example, one or more of the following benefits: anti-

wrinkle, increased softness, better shape, improved texture,

improved colour (including surface colour definition),

better antistatic properties, reduced friction, better

comfort in wear, increased water absorption or increased

water resistance and/or repellence and better durability

(le, resistance to wear, including anti-pilling and anti-

fuzz properties). In a particularly preferred embodiment,

o=

the compositions of the invention are used for reducing the

g
)

extent of creasing of fabric, such as before and/or during

and/or after laundering.

Definition of the Invention

According to the present invention, there is provided a

fabric treatment composition comprising a textile compatible

carrier and water insoluble particles having a layered
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sfructure comprising oxygen atoms and silicon and/or

phosphorus atoms, and comprising organic functional groups
which are bonded to silicon and/or phosphorus atoms in the
layers by direct covalent bonds between the silicon and/or

phosphorus atoms and a carbon atom.

e
—
—

a

In another aspect, the invention provides the use o:

fabric treatment composition comprising a textile compatible

carrier and water insoluble particles having a layered

structure comprising oxygen atoms and silicon and/or

phosphorus atoms, and comprising organic functional groups

which are bonded to silicon and/or phosphorus atoms in the

layers by direct covalent bonds between the silicon and/or

P
—

phosphorus atoms and a carbon atom, 1n the treatment of

fabric.

1)

A further aspect of the invention relates to a method of

treating fabric comprising treating the fabric with a fabric
treatment composition comprising a textile compatible

carrier and water insoluble particles having a layered

structure comprising oxygen atoms and silicon and/or

phosphorus atoms, and comprising organic functional groups

which are bonded to silicon and/or phosphorus atoms in the

layvers by direct covalent bonds between the silicon and/or

phosphorus atoms and a carbon atom.

Detailed.DescriEtion of the Invention

The present invention is based on the application to the

treatment of fabric of water insoluble particles having a




10

15

20

29

30

CA 02428252 2003-05-14

WO 02/46345 PCT/EP01/12580

layered structure comprising oxygen atoms and silicon and/orx

phosphorus atoms, and comprising organic functional groups

which are bonded to silicon and/or phosphorus atoms in the
layers by direct covalent bonds to carbon ie, covalent bonds
between silicon and carbon (Si1-C bonds) or between

phosphorus and carbon (P-C bonds).

The water-insoluble particles

The present invention involves the use of water-insoluble

particles having a layered structure comprising oxygen atoms

and silicon and/or phosphorus atoms, and comprising organic

functional groups which are bonded to silicon and/or

phosphorus atoms in the layers by direct covalent bonds

between the silicon and/or phosphorus atoms and a carbon

atom. The term “water—-insoluble”, as used herein, means

that the particles are soluble in distilled water at a

concentration of less than 0.01g/l, preferably less than
0.001 g/1 at 20°C. Preferably, the particles will be

substantially insoluble but dispersible in water. at 20°C.

The water insoluble particles used in the invention are of a

size such that they are not perceilved as distinct particles

to the touch. Preferably, the particles used in the

invention have an average size of from 0.1 to 100pm. DMore

preferably, the particles used herein have an average size

P

in the range of from about lum to 50um. The size of the

particles refers to their maximum dimension, such as their

diameter when the particles are substantially spherical.
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‘erably involves an

ordered array comprising oxygen atoms and silicon and/or

phosphorus atoms. The layers may also comprise other

metallic and/or non-metallic atoms. Other atoms which may

be present in the layers include, for example, di- and/or

tri—- valent metal atoms,

such as of alkaline earth metals

-
P—

(eg, magnesium or calcium), of transition metals

ed,

copper, nickel and/or zirconium), of Group IIIB of the

periodic table (egq,

Suitable particles may comprise discrete,

aluminium) or of mixtures thereof.

repeating units of

layers or sheets. Layers or sheets are substantially two-

dimensional arrays o:

—

- atoms. Preferably, the repeating unit

consists of a plurality of (eg, two or three) layers, or

sheets, of atoms with a

metallic atom or a mixture of

metallic atoms forming the central layer and a range of non-

metallic atoms bridging and/or
layvers. Also presen:
variety of atomic, iconic or molecular species,

example, polyvalent mete

Suitable examples of

forming the surrounding
- within the repeating unit may be a

including for

1l ions such as sodium and/or calcium

and/or hydroxonium ions.

comprising divalent or trivalent metal ions, or a

layered structures include those

mixture

thereof, 1n the central layer. Preferably, the central

layer comprilses magnesium, nickel or aluminium ions, oOr

mixtures thereof, which are connected vie

and/or hydroxyl groups to the surrounding layer.

. oXygen atoms

Preferably, the surrounding layers comprise a mixture of

silicon atoms and oxygen atoms as well as other cs

tionic

and/or molecular species.
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The 1nterlayer spacing in the particles which are used in

the invention is preferably greater than 10X, more

preferably greater than 12X, as determined by X-ray

crystallography. The interlayer spacing preferably does not

exceed about 100X and, more preferably, it does not exceed

about 50X.

When the central layer comprises divalent i1ons and the outer
layer comprises silicon atoms, with bridging oxygeﬁ atoms

and hydroxyl groups, the layered structure is analogous to

that of talc-like smectite, or phyllosilicate clays.

¢

Smectite clays can broadly be differentiated on the basis of

the number of octahedral metal-oxygen arrangements in the

central layer for a given number of silicon-oxygen atoms in

the outer layer. Those clays featuring primarily divalent

metal 1ons comprise the prototype talc and the members

hectorite, saponite, sauconite and vermiculite. When the

clays feature primarily trivalent metal ions the structures

Change and now coﬁprise the protofype pyrophi1lite,

montmorillonite, nontronite and volchonskoite.

The water insoluble particles comprise one Or more organic

functional groups. The functional groups in each particle

g pr——
p— —

may be-a single type of functional group or a mixture of

different types of functional groups. These organic

.

functional groups can be at least partly responsible for

conferring the desired properties on the fabric, after

treatment with the particles or compositions comprising the

particles.
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The organic functional groups comprise at least one carbon

atom and are directly bound, by a covalent bond from a

carbon atom in the organic functional group to a silicon or

phosphorus atom which forms part of a layer in the water-

insoluble particles. Preferred organic functional groups

include alkyl, alkenyl, alkynyl, aralkyl and aryl groups,

optionally substituted. Optional substituents include, for

example, one or more of the same or different groups

selected from halo, OR’, OCOR', NR?R’, N'RR°R®, COX, NCO, NO,,

SO,R’, SOsH, H,POs, PO(OR’"), and heterocycloalkyl, wherein X
is selected from halo, OR®, OCOR®, OH, H and R*® and R’, R?,
R , R°, R* R>, R° R’, R? R? and R' are independently

selected from C; to Cg alkyl, Cy, to Cg alkenyl and hydrogen.

When the organic functional groups comprise acid. groups,

such as CO;H, SO3H, OH or Hy;PO4, they may be in the form of

the corresponding deprotonated ions (eg, as sodium salts).

The term “halo” means fluoro, chloro, bromo or i1odo.

Suitable halo-substituted. groups include,. for example,

fluorcalkyl, such as perfluoroalkyl.

The term “alkyl” includes C; to C,y (preferably C; to Cia,

more preferably C; —-Cg) branched or unbranched acyclic groups

and, for C; to Cg, cyclic groups. Acyclic alkyl groups may
be substituted in the chain by one or more S or O atoms or
NH groups and/or substituted on the chain by one or more =0

groups. Optionally substituted acyclic alkyl groups

include, for example, optionally substituted methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, n-
pentyl and n-hexyl. Optionally substituted cycloalkyl
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groups include, for example, optionally substituted
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Cycloalkyl groups may be substituted i1n the ring by one or

more S or O atoms or NH groups and/or substituted on the

ring by one or more =0 groups.

The terms “alkenyl” and “alkynyl” are defined similarly to
the term “alkyl” but include, respectively, one or more

carbon-carbon double bonds or carbon-carbon triple bonds.

The term “aryl” includes aromatic, heterocyclic and

carbocyclic ring compounds, which may be single rings or

fused rings. Heterocyclic aryl groups include, for example,

pyridyl, pyvrrolyl, thiophenyl and furanyl. Carbocyclic aryl.
groups 1nclude phenyl and naphthyl.

The term “aralkyl” means alkyl substituted with aryl egq,

benzyl.

- The term “heterocycloalkyl” includes Cz;.to Cg (preferably Cs.

to Cg) cyclic groups containing one or more hetercatoms in

-

the ring. Heteroatoms include one or more of the same or

different groups or atoms selected from O, S, NH and N-

alkyl. Heterocyclic alkyl groups may be substituted in the

ring with, for example, one or more keto (C=0) groups.

Heterocycloalkyl groups therefore include, for example,

epoxide, aziridine, azetidinium, lactones, azalactones and

cyclic anhydrides (eg, succinic anhydride) and mono- and di-

saccharides (eg, a group derived from glucose, fructose or
sucrose). Polysaccharides (including, for example,

dextrins, cyclodextrins, dextrans, cellulose and modified
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1l groups for use in

gurey,

It has been found that, in a preferred embodiment of the

invention, the use of fabric compositions comprising water-

insoluble particles having a layered structure and

comprlsing one oOr more organic

functional groups which are

capable of self cross-linking and/or reacting with the

crease reduction, performance of fabrics,

fibres of the fabric les

ds to i1mproved anti-wrinkle, ie,

without the

disadvantages of conventional cross-linking agents such as

butane-1,2,3,4-tetre

carboxylic acid

(BTCA) .

Hence, fabrics

treated with compositions of the invention comprising water-

insoluble particles as described above have good antiwrinkle

properties but are less stiff, less prone to discolouring

and less susceptible to tearing than

some conventional cross-1linking agents.

functional group 1is

cellulosic and/or proteins

possess hydroxyl groups; proteins possess a range of

functional groups.

groups comprise electrophililic groups which are capable of
reacting with hydroxyl groups

example, cellulosic fibres or proteilinaceous

thiol groups for more specific reaction,

proteinaceous fibres. Suitable examples o:

P

iy

capable of self

forming covalent bonds with the surface of

Preferably, the organic

ceous fibres.

In a preferred embodiment of the invention,

cross-linking and/or of

groups 1nclude: acid anhydrides, epoxides,

isocyanates, azetidinium—-containing groups,

acids, vinyl sulfones, aldehydes, ketones,

o

fabrics treated with

the organic

]

a fibre egq,

ﬁ

Cellulosic fibres

functional

]

P

for reaction with, for

fibres and/or

for example, with

electrophilic

cid Chlorides ’

C

carboxylic

enol esters,
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azlridines, azalactones and mixtures thereof. The epoxide
group is especially preferred. In fabric treated according

to the invention, with these compositions of the invention,

the water-insoluble particles may be cross-linked to each

gt
-

fabric fibres.

5 other and/or bound to the surface of

Preferably, the water insoluble particles are cross-linked

to each other and bound to the fibres. The particles may

act to confer anti-wrinkle benefits through a range of other

physical and/or chemical mechanisms.

10

The water insoluble particles are preferably of a clay

e,

functionalised by the introduction of organic functional

groups during its synthesis. The organic functional groups

e
ha—

may be converted to different organic functional groups by

15 reaction of the clay, after it has been synthesised, wilith an

appropriate reagent, to form another clay which 1s suitable

for use in the present invention. Appropriate reagents and

reaction conditions for the interconversion of functional

- groups are well-known to those skilled in the art.

20 Alternatively, the clay may need no conversion of functional

groups prior to use in the compositions of the invention.

More preferably, the water insoluble functionalised

particles are of the general class of 1norganlc-organic

25 hybrid clays known as an organo({phyllosilicates). Examples
of synthetic methods for forming organo(phyllosilicates), orx
organoclays, are described in J. Mater. Chem., vol. 8,

1998, p 1927-1932, J. Phys. Chem. B. 1997, 101, 531-539, J.

Chem. Soc., Chem. Commun., 1995, 241-242 and J. Mater. Chem.
30 2000, 10, 1457-1463. In these examples, the organic

functionality is introduced into the clay by assembling a
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metal oxide/hydroxide framework in the presence of an

organotrialkoxysilane. The water insoluble particles of the

present invention are preferably produced according to this

method. Therefore, the water—-insoluble particles are

preferably obtainable by the hydrolysis of an

organotrialkoxysilane in the presence of at least one di- or

tri—- valent metal ion 1n an alcoholic solution at a suitable

pH appropriate to the metal ion used. The skilled person is

readlly able to determine a suitable pH for the hydrolysis

o= p—

on the basis of the teaching of the prior art. For example,

for magnesium, the pH is typically greater than 7 and for

aluminium it will typically be in the range of from pH 5-12

(preferably from 5.5 to 6.5).

Other water insoluble functionalised.particles are also -

suitable for use in the present invention. For example,

metal organophosphates (including zirconium (which is

preferred), titanium, hafnium, vanadium (V), magnesium (II),

manganese (II), calcium (II), cadmium (II), lanthanum (III),

samarium (III), cerium (III) and iron (III)) . can be prepared
by a precipitation reaction 1nvolving mixing a solution of
the metal ion and a solution of an organic phosphoric or

phosphinic acid. Crystallisation of the layered structure

results. Synthetic routes of this type are described, for

example, in Acc. Chem. Res., 1992, 25, 420-427, Chem. Mater.
1994, o6, 2227, Acc. Chem. Res., 19278, 11, 163 and Chen.

Rev., 1988, 88, 55. Zirconium organophosphates, and other

metal organophosphates, typically comprise, in each layer, a

plane of metal atoms linked together by phosphonate groups.

The metal atoms are preferably octahedrally coordinated by

oxygen atoms, with the three oxygen atoms of each
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fTerent metal

D

phosphonate tetrahedron bound to three dai:

atoms.

The preferred water-insoluble particles used in the

A=,
—

invention are organoclays and more preferably three-layer

clays consisting of a central metal-containing layer, as in
the analogous talc-like structures, together with bridging
oxygen and hydroxyl groups and silicon atoms in the outer
two layers. Unlike talc, however, the outer silicon atoms

are attached to organic groups as well as oxygen atoms.

Preferably, a high proportion (for example greater than 50%

by number, more preferably greater than 75% by number) of

the Si atoms in any given organoclay particle are covalently

bonded to at least one carbon atom. However, the layered

structure may contain varying amounts of Si atoms that are

not covalently bonded to a carbon atom, and these particles

willl also operate effectively within the scope of the

invention.

The organoclays preferably comprise silicon or phosphorus,

oxygen, metal (eg, magnesium, nickel, zirconium or aluminium

or mixtures thereof) and, optionally, hydrogen atoms, 1n

addition to the organic functional groups and the organic

functional groups in the water insoluble particles.

Preferred particles of the invention may have the general

formula

MxSiS-y016—3y (OH) 4+3y7r
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wherein:
M 1s Mg, Ni, Cu or Al

X 1s 6 when M 1s Mg, Ni or Cu; and 4 when M 1is Al

vy 1s between 0 and 4

In a particularly preferred example of the invention, the

organoclay may be represented by the formula MgsSi1gRgO016(0H) 4,

with a silicon to magnesium ratio of 1.33 and where R is any

—

one of the suitable organic functional groups listed above.

R may, for example, comprise a reactive functional group, as

described hereinbefore, and a divalent linker group such as

a C; to Cig (preferably C; to Cip) branched or unbranched

alkylene group eg, (CHz)n, where n 1s an integer from 1 to 6.

The linker group is bound at one end to the organic

functional group capable of reacting with a cellulosic or

proteinaceous fibre and at the other end to a silicon atom.

Again, the particles are preferably functionalised by virtue

_

" of a direct $i-C covalent bond created during the synthesis

of the whole material, not by synthetic post-modification

(eg, by grafting onto the surface of a preformed clay

particle); this allows far more organic functional groups to

be incorporated at the surface of, and/or within the layers

of, the water-insoluble particle.

Treatment of fabric with the fabric treatment compositions

of the invention comprises any step i1n which the

compositions are applied to fabric.
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Typically, application occurs with the composition in the

include laundering of the

e

fabric.

form of an agueous dispersion Or suspension.

Treatments

The fabric preferably comprises synthetic or non-synthetic

wool or silk) fibres.

for example, cellulosic

P

(eg, cotton)

example, nylons and polyesters.

gr—

If the compositions O:

- the 1nv

fibres or mixtures thereof. Non-synthetic

or protelnaceous (eg,

fibres include,

Synthetic fibres include, for

ention comprise water-

insoluble particles which are capable of self-cross-linking

ity
o

and/or of forming covalent bonds with cellulosic and/or

proteinaceous fibres, fabric treated with the composition of
the invention is pre:

laundering the fabric,

ferably subsequently heated. 1In

this heating may be provided during

the laundering cycle or possibly during tumble or line

drving. Preferably,

however,

 and

ensuriling maximum coveradge of the

et

the heat necessary for

fibre with the water

insoluble particles is provided during ironing.. Typically,

the heating step involves heating the fabric

to a

temperature in the range of from 50 to 150°C, more

preferably from 60 to 100°C.

The invention may also be carried out in non-domestic

environments. For example,

involve the tres

-

tment Oo:

—

fabric

the method of the invention may

(be

"ter 1t has been

fore or a:

made into finished articles such as garments) on an

industrial scale.
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The water insoluble particles having a layered structure

comprising one or more organic functional groups are

preferably present in the fabric treatment composition in an

F

amount of from 0.01% to 50% by welight of the composition;

and

more preferably they are present in an amount of from 0.1%

to 20% by weight of the composition, most preferably 0.1-10%

et

by weight of the composition.

The fabric treatment composition contalns one oOr more

textile compatible carriers.

The nature of the textile compatible carrier will be

dictated to a large extent by the stage at which the

compeosition of the invention is used 1n a laundering

process, the compositions being capable of being used, in

principle, at any stage of the process. For example, where

the compositions are for use as maln wash detergent

compositions, which is preferred, the one or more textile

compatible carriers comprise a detergent active compound.

Where the compositions are for use in the rinsing step of a

laundering process, the one or more textile compatible

carriers may comprise a fabric softening and/oxr conditioning

compound.

The compositions of the invention preferably comprise a

perfume, such as of the type which is conventionally used 1n

fabric care compositions. The compositions may be 1n the

form of packaged articles which are labelled as being for

use 1in a domestic laundering process.
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The textile compatible carrier is a component which can
assist in the interaction of the first component with the
fabric. The carrier can also provide benefits in addition
to those provided by the first component e.g. softening,

cleaning etc.

If the composition of the invention is to be used before, or
after, the laundry process it may be 1in the form of a spray

or foaming product.

The laundering processes of the present invention include
the large scale and small scale (eg domestic) cleaning of
fabrics. Suitable fabrics include fabrics which are in the

form of garments. Preferably, the processes are domestic.

Detergent Active Compounds

If the composition of the present invention is in the form
of a detergent composition, . .the textile-compatible carrier
may be chosen from scap and non-socap anionic, cationic,

nonionic, amphoteric and zwitterionic detergent active

compounds, and mixtures thereof.

Many sultable detergent active compounds are available‘and
are fully described in the literature, for example, 1n
“Surface-Active Agents and Detergents”, Schwartz, Perry
and Berch, Interscience Publishers, Inc., New York,

Vol. I, (1949) and Vol. II, (1958).
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The preferred textile-compatible carriers that can be used

are soaps and synthetic non-socap anionic and nonionic

compounds.

Anionic surfactants are well-known to those skilled in the
art. Examples include alkylbenzene sulphonates,
particularly linear alkylbenzene sulphonates having an alkyl
chain length of Cg-Ci5; primary and secondary alkylsulphates,
particularly Cg-Cis primary alkyl sulphates; alkyl ether

sulphates; olefin sulphonates; alkyl xvylene sulphonates;

dialkyl sulphosuccinates; and fatty acid ester sulphonates.

Sodium salts are generally preferred.

Nonionic surfactants that may be used include the primary

and secondary alcohol ethoxylates, especially the Cg—Cyg

s

aliphatic alcohols ethoxylated with an average of from 1 to

20 moles of ethylene oxide per mole of alcohol, and more

especially the C1p-Cis primary and secondary aliphatic

alcohols ethoxylated with an average of from 1 to 10 moles

of ethylene oxide-per mole of alcohol.  Non-ethoxylated
nonionic surfactants include alkylpolyglycosides, glycerol

monoethers, and polyhydroxyamides (glucamide).

Cationic surfactants that may be used include quaternary

ammonium salts of the general formula RiR,RzRyN* X~ wherein

the R groups are independently hydrocarbyl chains of Cj;-Cy;
length, typically alkyl, hydroxyalkyl or ethoxylated alkyl

groups, and X is a solubilising cation (for example,

compounds in which Ry is a Cg—Cyz alkyl group, preferably a

Cg—Cip or Cji2~-C14 alkyl group, R, is a methyl group, and Rz and

R4, which may be the same or different, are methyl or
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ﬁYdroxyethyl groups); and cationic esters (for example,

choline esters) and pyridinium salts.

P

The total quantity of detergent surfactant in the

composition is suitably from 0.1 to 60 wts e.g. 0.5-55 wt¥,

such as 5-50wt53.

Preferably, the quantity of

1)

present) is 1n the range o:

total composition. More pre:

anionic surfactant (when

surfactant is in the range of

5 to 30% by weight.

i

Preferably, the quantity of

from 1 to 50% by weight of the

"erably, the quantity of anionic

from 3 to 35% by weight, e.g.

nonionilic surfactant when present

is in the range of from 2 to 25% by welight, more preferably

from 5 to 20% by weight.

oxXxldes or betailnes.

Amphoteric surfactants may also be used, for example amine

The compositions may suitably contain from 10 to 70%,

preferably from 15 to 70% by weight, of detergency builder.

Preferably, the quantity of
15 to 50% by weight.

builder is in the range of

P
—

from

The detetgent composition may contain as bullder a

crystalline aluminosilicate, preferably an alkali metal

aluminosilicate, more preferably a sodium aluminosilicate.

The aluminosilicate may generally be incorporated in amounts

of from 10 to 70% by weight

(&

nhydrous basis), preferably
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from 25 to 50%. Aluminosilicates are materials having the

general formula:

0.8-1.5 My0. Al,03. 0.8-6 S10;

where M 1is a monovalent cation, preferably sodium. These

materials contain some bound water and are required to have

a calcium ion exchange capacity of at least 50 mg CaO/g.

The preferred sodium aluminosilicates contain 1.5-3.5 SiO»

units in the formula above. They can be prepared readily by

reaction between sodium silicate and sodium aluminate, as

amply described in the literature.

Fabric Softening and/or Conditioner Compounds

e it

f the composition of the present invention 1s in the form

)

of a fabric conditioner composition, the textile-compatible

carrier will be a fabric softening and/or conditioning

compound (hereilnafter referred to as “fabric softening

compound” ), which may be a cationic or nonionilic compound.

The softening and/or conditioning compounds may be water

insoluble quaternary ammonium compounds. The compounds may

be present in amounts of up to 8% by weight (based on the

total amount of the composition) in which case the

composilitions are considered dilute, or at levels from 8% to

about 50% by weight, in which case the compositions are

considered concentrates.
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Compositions suitable for delivery during the rinse cycle

may also be delivered to the fabric in the tumble dryer if

used in a suitable form. Thus, another product form 1is a

composition (for example, a paste) suitable for coating

5 onto, and delivery from, a substrate e.g. a flexible sheet

or sponge or a suitable dispenser during a tumble dryer

cycle.

Suitable cationic fabric softening compounds are

10 substantially water—-insoluble quaternary ammonium materials

comprising a single alkyl or alkenyl long chain having an

average chain length greater than or equal to Cyy oOor, more

preferably, compounds comprising a polar head group and two

alkyl or alkenyl chains having an average chain length

15 greater than or equal to Ciy. .Preferably the fabric

softening compounds have two long chain alkyl or alkenyl

chains each having an average chain length greater than or

F

equal to Cig. Most preferably at least 50% of the long chain

- alkyl or alkenyl groups have a chain length of C,g or above.

20 It 1s preferred if the long chain alkyl or alkenyl groups of

the fabric softening compound are predomlinantly linear.

Quaternary ammonium compounds having two long-chain

aliphatic groups, for example, distearyldimethyl ammonium

25 chloride and di (hardened tallow alkyl) dimethyl ammonium

chloride, are widely used 1n commercially availilable rinse

conditioner compositions. Other examples of these cationic

compounds are to be found in “Surface-Active Agents and

Detergents”, Volumes I and II, by Schwartz, Perry and Berch.
30 Any of the conventional types of such compounds may be used

in the compositions of the present invention.
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The fabric softening compounds are preferably compounds that

provide excellent softening, and are characterised by a

chain melting LP to Lo transition temperature greater than

25°C, preferably greater than 35°C, most preferably greater

than 45°C. This LB to La transition can be measured by DSC

P

as defined in “Handbook of Lipid Bilayers”, D Marsh, CRC

Press, Boca Raton, Florida, 1990 (pages 137 and 337).

Substantially water-insoluble fabric softening compounds are

defined as fabric softening compounds having a solubility of

less than 1 x 107° wt % in demineralised water at 20°C.

Preferably the fabric softening compounds have a solubllity

P

of less than 1 x 107* wt%, more preferably less than 1 x 107°

to 1 x 107° wt%.

Especially preferred are cationic fabric softening compounds

that are water-insoluble quaternary ammonium materials

having two Ciz-22 alkyl or alkenyl groups connected to the

molecule via at least one ester link, preferably two ester

"links. An especially preferred ester~linked quaternary

ammonium material can be represented by the formula I71:

Ria

Riam—  NY _____  R3;~T-Rpa (II)

(CHy) p"T“RZa
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wherein each Rj; group i1s independently selected from Ci-4

alkyl or hydroxyalkyl groups or Cy-4 alkenyl groups; each Ry,
group is independently selected from Cg-z5 alkyl or alkenyl

groups; and wherein R3; 1s a linear or branched alkylene

5 group of 1 to 5 carbon atoms, T 1is

0 0
| f

-0—-C- oXr -C~-0-;

10

15 and p 1is 0 or is an integer from 1 to °5.

Di(tallowoxvloxyethyl) dimethyl ammonium chloride and/or its

hardened tallow analogue is especlally preferred of the

compounds of formula (II).
20
A second preferred type of quaternary ammonium material can
be represented by the formula (III):
25 OOCRZa
(Ria) sN"= (CHz) py—— CH (IIT)
30
wherein R;;, p and Ry are as defined above.
35 It is advantageous if the quaternary ammonium material 1s

biologically biodegradable.
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Preferred materials of this class such as 1,2-bis{(hardened

tallowoyloxy)-3-trimethylammonium propane chloride and their

methods of preparation are, for example, described in

US 4 137 180 (Lever Brothers Co). Preferably these

materials comprise small amounts of the corresponding

monoester as described in US 4 137 180, for example,

1-hardened tallowoyloxy-Z-hydroxy-3-trimethylammonium

propane chloride.

Other useful cationic softening agents are alkyl pyridinium

salts and substituted imidazoline species. Also useful are

primary, secondary and tertiary amines and the condensation

P

products of fatty acids with alkylpolyamines.

The compositions may alternatively or additionally contain

water—-soluble cationic fabric softeners, as described in

GB 2 039 556B (Unilever).

The compositions may alternatively or additionally contain

the polyol polyester (eg, sucrose polyester) compounds

described in WO 98/16538.

The compositions may comprise a cationic fabric softening

compound and an oil, for example as disclosed in EP-A-

0829531,

The compositions may alternatively or additionally contain

nonionic fabric softening agents such as lanolin and

derivatives thereof.

Lecithins are also suitable softening compounds.
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Nonionic softeners include LP phase forming sugar esters (as

described in M Hato et al Langmuir 12, 1659, 1666, (1996))

and related materials such as glycerol monostearate or
sorbitan esters. Often these materials are used in

conjunction with cationic materials to assist deposition

(see, for example, GB 2 202 244). Silicones are used 1in a

similar way as a co-softener with a cationic softener in

rinse treatments (see, for example, GB 1 549 180).

The compositions may also suitably contain a nonionic

stabilising agent. Suitable nonionic stabilising agents are

linear Cg to Cjz alcohols alkoxylated with 10 to 20 moles of

alkylene oxide, Ci9 to Cyp alcohols, or mixtures thereof.

Advantageously the nonionic stabilising agent 1s a linear Cg

to Cyr alcohol alkoxylated with 10 to 20 moles of alkylene

oxide. Preferably, the level of nonionic stabiliser 1is

within the range from 0.1 to 10% by weight, more preferably

from 0.5 to 5% by weight, most preferably from 1 to 4% by

welight. The mole ratio of the quaternary ammonium compound

and/or other cationic softening agent to the nonionic

stabilising agent is suitably within the range from 40:1 to

about 1:1, preferably within the range from 18:1 to about
3:1.

The composition can also contain fatty acids, for example Cg

to Cyy alkyl or alkenyl monocarboxylic acids or polymers

thereof. Preferably saturated fatty acids are used, 1n

particular, hardened tallow Cjg to C;g fatty acids.

Preferably the fatty acid is non-saponified, more preferably

the fatty acid is free, for example oleic acid, lauric acid
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or tallow fatty acid. The level of fatty acid material is

preferably more than 0.1% by weight, more preferably more

than 0.2% by weight. Concentrated compositions may comprise

from 0.5 to 20% by weight of fatty acid, more preferably 1%

5 to 10% by weight. The welght ratio of guaternary ammonilum

material or other cationic softening agent to fatty acid

material 1s preferably from 10:1 to 1:10.

The fabric conditioning compositions may include silicones,

10 such as predominately linear polydialkylsiloxanes, e.dg.

polydimethylsiloxanes or aminosilicones contalning amine-

functionalised side chains; soil release polymers such as

block copolymers of polyethylene oxide and terephthalate;

amphoteric surfactants; smectite type inorganic clays;

15 zwitterionic gquaternary ammonium compounds; and nonionic

surfactants.

D]

The fabric conditioning compositions may be in the form o:

emulsions or emulsion precursors thereof

20

Other optional ingredients include emulsifiers, electrolytes

(for example, sodium chloride or calcium chloride)

preferably in the range from 0.01 to 5% by weight, pH

buffering agents, and perfumes (preferably from 0.1 to 5% by

25  weight).

)

Further QEtional Ingredients

30 Further optional ingredients in the compositions of the

invention include non-agueous solvents, perfume carriers,
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fluorescers, colourants, hydrotropes, antifoaming agents,

cnzymes, optlical brightening

antiredeposition agents,

agents, opacifiers, dye transfer inhibitors, anti-shrinking

agents, anti-wrinkle agents, anti-spotting agents,

germicides, fungicides, anti-oxidants, UV absorbers

(sunscreens), heavy metal sequestrants, chlorine scavengers,

dye fixatives, anti-corrosion agents, drape 1mparting
agents, antistatic agents, 1roning aids, bleach systems and

soil release agents. This 1list i1s not intended to be

exhaustive.

The compositions of the invention may also include an agent
which produces a pearlescent appearance, e.g. an organilc

pearlising compound such as ethylene glycol distearate, or

inorganic pearlising pigments such as microfine mica or

titanium dioxide (Ti0;) coated mica.

An anti-settling agent may be included in the compositions

of the invention. The anti-settling agent, which reduces

the tendency of solid particles to separate out from the

gr—

remainder of a liquid composition, i1is preferably used in an

amount of from 0.5 to 5% by weight of the composition.

Organophilic guaternised ammonium-—clay compounds and fumed

.

silicas are examples of suitable anti-settling agents.

A further optional ingredient in the compositions of the

invention is a flocculating agent which may act as a

delivery aid to enhance deposition of the active ingredients

fabric.

(such as the water insoluble particles) onto

F
p—

FFlocculating agents may be present in the compositions of

 ad

the invention in amounts of up to 10% by welght, based on
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the weight of the organoclay. Suiltable flocculating agents

include polymers, for example long chain polymers and
copolymers comprising repeating units derived from monomers
such as ethylene oxide, acrylamide, acrylic acid,
dimethylaminoethyl methacrylate, vinyl alcohol, vinyl

oy

pyrrolidone, ethylene imine and mixtures thereof. Gums such

as guar gum, optionally modified, are also suitable for use

as flocculating agents.

Other possible delivery aids for the water insoluble

particles include, for example, the water-soluble or water-
dispersible rebuild agents (eg, cellulose monoacetate)

described in WO 00/18860.

Fabric Treatment Products

]
B

The composition of the invention may be in the form of a

ligquid, solid (e.g. powder or tablet), a gel or paste,

spray, stick or a foam or mousse. Examples. including a

soaking product, a rinse treatment (e.g. conditioner or

finisher) or a mainwash product. The composition may also

be applied to a substrate e.g. a flexible sheet or used in
a dispenser which can be used in the wash cycle, rinse cycle

or during the dryer cycle.

The compositions may include adjunct components lmparting

other beneficial properties to the products e.g. lubricants,
such as silicones, anti-wrinkling agents,such as lithium

salts, and perfume ingredients, such as cyclodextrins and

fragrances.
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The invention will now be described by way of example only

and with reference to the following non-limiting examples.

In the examples and throughout this specification all

percentages are percentages by weight unless indicated

otherwise.

Exa.mgles

Examples 1 to 4
Synthesis of organophyllosilicate: MggSigRgO;6(OH)4 Si/Mg =

1.33

Example 1
R = 3—glxcidxlongrog—1-xl

Magnesium chloride hexachlorohydrate, MgCl,.06H,O0 (8.3 mmol)

was charged to a reaction vessel and dissolved in ethanol

F

(50ml) under fast stirring. Upon dissolution of the

magnesium salt, glycidylpropyltrimethoxysilane (11.1 mmol)

was added to the reaction mixture. Sodium hydroxide

solution (200ml, 0.05M, 10 mmol) was added immediately after

F

addition of glycidylpropyltrimethoxysilane. The resultant

reaction mixture was stirred at room temperature for 24

hours. The solid product of the reaction was washed 1in

water by centrifugation and retained as slurry in water

(approx. 10% by welght of solid).

Example 2
R = (3-succinicanhydride)prop-1l-yl
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This organoclay was synthesised according to the method of

Example 1, using (1-

(succinicanhydride)propyl) trimethoxysilane in place of

glycidylpropyltrimethoxysilane.
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Example 3
R = 3-aminoEroE~1—zl

This organoclay was synthesised according to the method of

Example 1, using (l-aminopropyl)trimethoxysilane 1n place of

glycidylpropyltrimethoxysilane.

ExamBle 4
R = prop—-3-en—-1l-yl

This organoclay was synthesised according to the method of

Example 1, using l-propenyltrimethoxysilane i1n place of

glycidylpropyltrimethoxysilane.

Examgle 5

Demonstrating improved cCcrease recovery

EoBlin treated with a funtionalised organoclay

performance of cotton

Method of measuring crease recoverzzgerformance

The method described here to monitor the ability of a fabric

to recover from an induced crease 1s used within the textile

industry. Before any treatment was applied the warp
direction on the fabric to be used was marked. Having done
this, the fabric was saturated by padding on a solution of -
the organoclay (0.1 to 2% by weight of the fabric) under

pressure. Excess dispersion was removed. The fabric was

tumble dried and ironed flat. The ironed fabric was left to

condition at 65% relative humidity (r.h.) and 20°C for 24

hours prior to testing.
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The fabric was then ready for testing. All testing was done

in a test room at 65% r.h. and 20°C using tweezers to handle

the fabrics at all times, in order to prevent extraneous

F
Py

fecting the results. Six rectangular samples,

grease from a:

each with an area of 50 mm by 25 mm, were cut from the

treated fabric, using a template, and cut such that the long

edge was parallel to the warp direction. The sample was

then folded in half crossways, so that each sample was a

square with an area of 25 mm square.

-

The sample was then placed on the lower plate of a loading

device such that the crease was under the weight and the

f.

ends were in line with the edge of the lower plate. The

weight was then lowered down gently, not bumped, and settled

using a wiggling motion. After leaving for one minute, the

weight was removed and the sample transferred to from the

-

loading device to a tester (protractor) using a pair of

tweezers. The fabric was positioned and fixed such that one

end touched the back-stop and the free end hung vertically.

After leaving the fabric in a vertical position for 1
minute, the crease recovery angle (CRA) was measured by

taking a reading from the circular scale at the index line,

whereby one red line was observed, not two.

The four functionalised organoclays of Examples 1 to 4 were

used in the set of experiments conducted with cotton poplin

-

(see Table 1). 1In each case, an agqueous slurry of the

functionalised organoclay, as obtained directly from its

synthesis in Examples 1 to 4, was diluted with water to an

appropriate weight percent of organoclay and applied

directly to the cotton fabric by pad application.
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Following the method of measuring crease recovery

)

performance described above, 1t was found that deposits of

0.1-2.0% by weight of cotton poplin of the fuctionalised

organoclay considerably improved the crease recovery

F

performance of the cotton poplin. This was observed to be.

particularly the case when the functional group was capable

of covalently attaching the organoclay to the cellulosic

fibres.

gl

The crease recovery performance of cotton poplin treated

with 2% by weight of cotton fabric of functionalised clays

is given in Table 1. Cotton poplin which had been treated

with functionalised organoclays was compared with two
standards: (a) cotton poplin that had been treated with a
“background” basic aqueous ethanoliec solution (Comparative

r~
o

Example 1); (b) cotton poplin treated with 2% by weight of

cotton fabric of an unfunctionalised smectite-type clay

(Comparative Example 2). All experiments were carried out -

according to the general method of measuring crease recovery

performance.

The data in Table 1 clearly shows that when cotton poplin is

treated with a functionalised organoclay, capable of forming

covalent bonds with cellulosic fibres, the crease recovery

performance of the cotton fabric is considerably improved,

compared with untreated cotton poplin and cotton poplin

which had been treated with an unfunctionalised clay.
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Table 1
Crease Recovery Angle (CRA) Data for treatment of Cotton

PoElin Fabric

10

15

20

E':'kaxi;pl; rxi TAv;rage "CRA (&égr:es).“
1 - %0
2 8 4
3 78

] | 71
Comparafive E%aﬁplé 1 67
Comparative Example 2 | 71

In all of these examples, the lower the crease recovery

angle,

vertical plane of the cotton

is the creasing 1ie,

composlition.

ExamEle 6

the greater the deviation of

i

the crease

from The

fabric and the more extensive

less successful i1s the antiwrinkle

Crease assessment following tumble drying

The following method was used:

° Enough cotton sheeting ballast to make the dry load

weight 1lkg was obtained.

Ballast was wetted in a

(Miele®)

and the drum drailined.

BEuropean washing machine
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For each treatment, five replicates (40 x 40 cm square)

O

T

-
=

W

r

r-

f resinated cotton poplin were used.

reatments were pad applied (0.5% and 2% on weight of
fabric).

hilst still wet from padding, the fabric squares were

andomly distributed throughout the drum of the washing

machine céntaining the ballast load.

T

C

T

e

R

R

he load (samples + ballast) was subjected to the spin

ycle of the machine.

he whole load was dried on normal setting until the

p—

nd of the cool down cycle (approx. 30 minutes).

eplicates were separated from the ballast and imaged.

eplicates were panelled.

30 comparisons were made against the untreated control

samples in total. The following table shows treatment (row)

score against treatment (column) showing the number of

=

preferences, out of 30, for treated over untreated samples.

For example, Epoxyclay (0.5%) v. Untreated = 29 v.l.

*The

i - ‘Score Versus Gat#ééted
“Epoxyclay* (0.5%) 29
_Epoxyclay” (25) | 30 ]

M
8
ed

Epoxyclay was the composition of Example 1.
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ExamBle 7

The following is an example of a main wash detergent

composition according to the invention.

Weight 3%
Na—-LAS , 6
Nonionics I
Na-sillcate 5
Na tripolyphosphate 23
Na-sulphate ' 10
Na—-carbonate 8;
Product of Example 1 . 10 (as active organoclay)
Water 10

Make up to 100% with additional additives, eg fluorescers,

bleach systems, enzymes, perfume etc.

ExamEle 8

The following is an example of a concentrated detergent

composition according to the i1nvention.

nocla

Weight %
Na-LAS 10
Nonionics 7EO + 3EO 6
Zeollite A4 35
Soda ash 7
Product of Example 1 7 (as active orge
Water 6

Make up to 100% with minor additives
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ExamEle 9

The following is an example of a liquid detergent

composition according to the invention.

Weight %
Na-LAS + nonionics 20
Na-ciltrate 5
Product of Example 1 5
Water 6

Other additives: water, perfume, enzymes

.Examgle 10

The following is an example of a fabric conditioner

composition according to the invention.

Weights
HEQ# 5
Product of Example 1 1
Coco alcochol 20EC 0.2
Natrasol ™** 0.05
Minor ingredients: perfume, stabilisers <5
Deionized water QS to 100%

*dl (hardened tallowoyloxy) trimethylammonium propane

chloride

**hydrophobically modified hydroxyethyl cellulose
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ExamEle 11

The following is another example of a rinse conditioner

composition according to the invention.

Welight%
HEQ 5
Product of Example 1 1
Coco 20EOQO 0.2
Natrasol 0.05
Minor i1ngredients: perfume, stabilisers <5
Deionized water | | QS to 100%
Example 12

The following is another example of a rinse conditioner

composition according to the invention.

Weight%
HEQ 11
Product of Example 1 . 0.5
Coco 20EO 0.9
Tallow fatty acid 0.9
Minor ingredients: perfume, stabilisers <5

Deionized water 0S to 100%
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Example 13

The following 1s another example of a rinse conditioner

composition according to the invention.

Weight%
HEQ 12
Product of Example 1 0.5
Coco 20EO0 0.8
Sucrose polyester 4
Minor ingredients: perfume, stabilisers <5
Deionized water | 0S to 100%

Examgle 14

The following 1s another example of a rinse conditioner

composition according to the invention.

Welight%
Accosoft™ 460HC* | 10
Product of Example 1 1
Arquad'™ 2HT** 9
Minor ingredients: perfume, stabilisers,
thinning agent <5
Deionized water 0S to 100%

* fabric softener (ex Stepan)

** di(hardened tallow alkyl) dimethyl ammonium chloride

The following Examples 15 and 16 illustrate the conversion

of orxganic functional groups of the day to different organic
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functional groups to form another clay suitable for use in
the invention. Examples 15 and 16 introduce the
electrophilic groups, acid anhydride and azetidinium groups

respectively.

ExamEle 15

Trimellitic-anhydride functionalised clay

The previously prepared l-aminopropyl modified clay of

Example 4 (5g) was added to anhydrous THF (50ml) and stirred
at room temperature under nitrogen for 18 hours.

Trimellitic anhydride chloride (1.5g) and potassium

carbonate (lg) were then added and the solution was stirred

for a further 18 hours. The clay and potassium salt were

then filtered off and washed with water (200ml) and finally

THE (50ml). The clay was then dried under wvacuum at 40°C

for 8 hours to gived an off-white material (5.1g).

Example 16

Azetidinium-functinalised clay

The previously prepared l-aminopropyl modifed clay of

Example 4 (5g) was added to anhydrous THF (50ml) and stirred

at room temperature under nitrogen for 18 hours.

Epichlorohydrin (l-chloro-2, 3-epoxypropane; lg) was then

introduced and the reaction stirred for a further 18 hours

at room temperature and under nitrogen. The clay was then

filtered off, washed with THF (100ml)and dried under vacuum

at 40°C for 8 hours to give a white material (4.9qg).
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Examgle 177

)

5 An organoclay was synthesised according to the method of

Example 1 using diethoxyphosphoryl ethyl triethoxysilane in

i

place of glycidylpropyltrimethoxysilane.
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CLAIMS

1. Fabric treatment composition comprising a textile compatible carrier
and water insoluble particles having a layered structure comprising
S oxygen atoms and silicon and/or phosphorus atoms, and comprising
organic functional groups which are bonded to silicon and/or
phosphorus atoms in the layers by direct covalent bonds between the

silicon and/or phosphorus atoms and a carbon atom.

2. Composition as claimed in Claim 1, wherein the organic functional
10 groups comprise groups which self-cross link and/or form covalent

bonds to cellulosic and/or proteinaceous fibres.

3. A composition as claimed 1n Claim 1 or Claim 2, wherein the one or

more organic functional groups comprise electrophilic groups.

4. A composition as claimed in Claim 1 or Claim 2, wherein the one or
15 more organic functional groups comprise thiol groups.
. A composition as claimed in any one of Claims 1 to 3, wherein the one

or more organic functional groups are selected from the group
consisting of: acid an hydrides, epoxides, acid chlorides, 1socyanates,
azetidinilum-containing groups, carboxylic acids, vinyl sultones,

20 aldehydes, ketones, enol esters, aziridines, azalactones and mixtures

thereof.
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1)

6. A composition as claimed 1n any.one of Claims 1 to 5,

wherein the water insoluble particles comprise layers

which further comprise atoms selected from magnesium,

aluminium, nickel, zirconium and mixtures thereof.

5
7. A composition as claimed in any one of Claims 1 to ©
wherein the water insoluble particles are of a clay in
which the organic functional groups have been introduced
during formation of the clay.
10

8. A composition as claimed in any one of Claims 1 to 7

wherein the water insoluble particles are of an

[ve =Y

organophyllosilicate.

15 9. A composition as claimed in any one of Claims 1 to 8

which is a main wash detergent composition and wherein

the textile compatible carrier comprises a detergent

active compound.

20  10. A composition as claimed in any one of Claims 1 to 8

which is a fabric conditioner comprlsing one or more

fabric softening or conditioning agents.

11. A composition as claimed in any one of Claims 1 to 8,

25 comprising one or more further components selected from

builders and enzymes.

12. A composition as claimed in any one of Claims 1 to 11,

'S -2

comprising from 0.01% to 50% by weight of the water

30 insoluble particles.
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13. A composition as claimed in any one of Claims 1 to 11,

comprising from 0.1% to 20% by weight of the water

insoluble particles.

5 14. Use of water insoluble particles having a layered

structure comprising oxygen atoms and silicon and/or

phosphorus atoms, and comprising organic functional

groups which are bonded to silicon and/or phosphorus

atoms in the layers by direct covalent bonds between the

10 silicon and/or phosphorus atoms and a carbon atom in the

)

treatment of fabric.

15. Use as claimed in Claim 14, wherein the treatment 1is

part of a domestic laundering process.

15
16. Method of treating fabric comprising treating the fabric
with water insoluble particles having a layered
structure comprising oxygen atoms and silicon and/or
phosphorus atoms, and comprising organic functional
20 groups which are bonded to silicon and/or phosphorus

atoms in the layers by direct covalent bonds between the

silicon and/or phosphorus atoms and a carbon atom.

17. Method as claimed in Claim 16 which comprises the step

25 of heating the treated fabric.
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