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@ Liquid cleaning and softening compositions.

@ Aqueous liquid detergent composition for simul-
taneous cleaning and softening of fabrics, compris-
ing a binary active suspending system, and a long-
chain fatty amine as softening agent, the pH of the
composition being above the isoelectric point of the
amine component. A stable suspending composition
is achieved, delivering good cleaning and softening
performance.
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LIQUID CLEANING AND SOFTENING COMPOSITIONS

The present invention relates to aqueous liquid
detergent compositions of the suspending type, i.e.
compositions in which particles of a different den-
sity can be stably suspended. In pariicular, the
invention relates to aqueous liquid detergent com-
positions of the suspending type which exhibit
good cleaning performance and simultaneously im-
part a softening quality to the fabrics being laun-
dered.

Simultaneous cleaning and softening is desir-
able, as it provides the user with increased conve-
nience in the laundering operation, rendering re-
dundant the after-wash soiftening/rinse cycle and
the separate dosing of special-purpose softening
compositions.

A number of attempts have been made to
formulate fabric-washing detergent compositions
which exhibit the cleaning performance as expect-
ed by the modern user and simultaneously provide
sufficient softening efficacy. In the field of solid
detergent compositions, proposals have been
made {o incorporate cationic fabric softeners in
anionic detergent-based compositions by inclusion
of means which overcome the natural incompatibil-
ity of anionic and cationic detergent actives due to
complexation of these compounds resuiting in a
consequent decrease in detergency and softening
efficacy.

To our knowledge, no proposals have been
made to formulate aqueous liquid compositions
based on structured active systems including a
combination of anionic and cationic detergent ac-
fives.

It has now been found that long-chain faity
amines, which are suitable to impart through-the-
wash softening, can be stably incorporated in aque-
ous liquid detergent compositions of the suspend-
ing type, provided the compositions are formulated
to have a pH value above the isoelectric point of
the fatty amine.

Accordingly, the present invention provides an
aqueous suspending liquid detergent composition
for the cleaning and softening of fabrics which
comprises:

(a) a nonionic detergent-active material
and/or an anionic derivative of a polyalkox-
ylated nonionic detergent-active material;
and

(b) an anionic detergent-active material other
than component (a),
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characterized in that it further comprises:

(c) an eifective amount of a long-chain faity
amine, the pH of said composition being
above the isoelectric point of said amine.

In general the composition also comprises one
or more electrolyies as part of the active system,
thereby providing the structure necessary for the
suspending properties of the composition.

The invention will now be discussed in more
detail.

The nonionic detergent-active material

Suitable nonionic detergent-actives for use in
the present invention may be found in the following
classes: faity acid alkylolamides, alkylene oxide
condensates of alkylphenols or primary and secon-
dary aliphatic alcohols, alkylamines, alkyl mercap-
tans and amine oxides.

The ethylene oxide condensates and mixtures
of ethylene oxide condensates with fatty acid al-
kylolamides are preferred. Particularly suitable
have been found ethylene oxides having a
hydrophilic-lipophilic balance of between 11 and
15, such as C.-C,s alcohols condensed with 6-8
ethylene oxides.

Also anionic derivatives of, in particular, polyal-
koxylated nonionic detergent materiais which have
retained to a large exient a nonionic character, can
be used instead of or in combination with nonionic
detergent-actives. Suitable examples are the sul-
phated, phosphated or carboxylated polyalkoxylat-
ed nonionic detergent-actives, such as the alkyl
and alkylaryl polyethoxy ether sulphates. Suitable
alkyl polyethoxy ether sulphates have about 10 to
about 18 carbon atoms in the alkyl chain and have
an average of 1 to 12, preferably 1 to 6 ethylene
oxide units.

The anionic detergent-active material

A wide range of anionic surfactants can be
used in the compositions of the present invention.

Suitable anionic non-soap surfactants are
water-soluble salts of alkyl benzene sulphonates,
alkyl sulphates, paraffin sulphonates, alpha-olefin
sulphonates, alpha-sulphocarboxylates and their
esters, alkyl glyceryl ether sulphonates, fatty acid
monoglyceride sulphates and sulphonates, 2-
acyloxy-alkane-1-sulphonates, and beta-alkoxy al-
kane sulphonates. Soaps are also suitable anionic
surfactants.
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Especially preferred alkyl benzene sulphonates
have about 9 to about 15 carbon atoms in a linear
or branched alkyl chain, more especially about 11
to about 13 carbon atoms. Suitable alkyl sulphates
have about 10 to about 22 carbon atoms in the
alkyl chain, more especially from about 12 to about
18 carbon atoms.

Suitable paraffin sulphonates are essentially lin-
ear and contain from about 8 to about 24 carbon
atoms, more especially from about 14 to about 18
carbon atoms.

Suitable alpha-olefin sulphonates have about
10 to about 24 carbon atoms, more especially
about 14 to about 16 carbon atoms; alpha-olefin
sulphonates can be made by reaction with sulphur
trioxide, followed by neutralization under conditions
such that any sultones present are hydrolyzed to
the corresponding hydroxy alkane sulphonates.
Suitable alpha-sulphocarboxylates contain from
about 6 to about 20 carbon atoms; included herein
are not only the salts of alpha-sulphonated fatty
acids, but also their esters made from alcohols
containing about 1 o about 14 carbon atoms.

Suitable alkyl glyceryl ether sulphates are
ethers of alcohols having about 10 to about 18
carbon atoms, more especially those derived from
coconut oil and tallow. Suitable alkyl phenol
polyethoxy ether sulphates have about 8 to about
12 carbon atoms in the alkyl chain and an average
of about 1 fo about 6 ethylene oxide units per
molecule. Suitable 2-acyloxy-alkane-1-sulphonates
contain from about 2 to about 9 carbon atoms in
the acyl group and about 9 to about 23 carbon
atoms in the alkane moiety. Suitable beta-alkyloxy
alkane sulphonates contain about 1 to about 3
carbon atoms in the alkyl group and about 8 to
about 20 carbon atoms in the alkane moiety.

The alkyl chains of the foregoing non-socap
anionic surfactants can be derived from naturai
sources such as coconut oil or tallow, or can be
made synthetically, as for example by using the
Ziegler or Oxo processes. Water-solubility can be
achieved by using alkali metal, ammonium, or al-
kanolammonium cations; sodium is preferred. Mix-
tures of anionic surfactants are contemplated by
this invention; a satisfactory mixture contains alkyl
benzene suiphonate having 11-13 carbon atoms in
the alkyl group and alkyl sulphate having 12 to 18
carbon atoms in the alkyi group.

Suitable soaps contain about 8 to about 18
carbon atoms, more especially about 12 to about
18 carbon atoms. Soaps can be made by direct
saponification of natural fats and oils such as coco-
nut oil, tallow and paim oil, or by neutralization of
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free faity acids obtained from either natural or
synthetic sources. The soap cation can be alkali

* metal, ammonium or alkanoiammonium; sodium is

preferred.

The amount of the active detergent material
may vary from 1 to 60%, preferably from 2-40%
and especially preferably from 5-25%; when mix-
tures of e.g. anionics and nonionics are used, the
relative weight ratio varies from 10:1 to 1:10, pref-
erably from 6:1 to 1:6. When a soap is also incor-
porated, the amount thereof is from 1-40% by
weight. )

A particularly preferred active detergent mix-
ture is that of a water-soluble anionic suiphonate or
sulphate detergent and a nonionic detergent in a
weight ratio of from about 6:1 to 1:1, with or without
a soap in a ratio of up to 2:1 with respect to the
nonionic detergent constituent.

The electrolytes

In order to establish the suspending properties
of the compositions according to the present inven-
tion, the inclusion of one or more elecirolytes, in
particular of the salting-out type, is often essential.

It is well known that the extent to which a
nonionic detergent-active or derivative thereof is
salted out by a salting-out electrolyte, resulting in a
certain lowering of the cloud point, is dependent
upon the nature and the amount of saliing-out
electrolyte used. In general, the composition may
contain from 1 to 60% by weight, and preferably
from 3 to 50% by weight, and particularly prefer-
ably from 10 io 35% by weight of the salting-out
electrolytes.

Typical examples of such salting-out electro-
lytes are water-soluble builder salts, such as the
alkali metal ortho-and pyrophosphates, the alkali
metal tripolyphosphates, such as sodium
tripolyphosphate, the alkali metal silicates, alkali
metal borates, alkali metal carbonates, alkali metal
sulphates, alkali metal citrates; alkali metal salts of
nitrilotriacetate; alkali metal salts of carbox-
ymethyloxy succinate. Instead of the alkali metal
salts, the ammonium and ethanol-substituted am-
monium salts can be used.

Depending upon type and level of salting-out
electrolyte used, it may be advantageous to include
also a certain level of a non-salting-out electrolyte.
This can be determined by routine experimenta-
tion, using the general indications below as to level
and type of auxiliary electrolytes.

Typical examples of suitable auxiliary electro-
lytes are alkali metal iodides, aikali metal (per)-
chlorates, alkali metal rhodanides, and alkali metal
nitrates, and alkali metal bromides and alkali metal
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chiorides. The corresponding ammonium and
ethanol-substituted ammonium salts can also be
used. The auxiliary electrolyte is generally used in
the compgsition in an amount of 0.5 to 35% by
weight, preferably 1 {o 30% by weight, and particu-
larly preferably 2 to 25% by weight.

wherein: R, is a C.~Cx alkyl or alkenyl group,
R; is H or a C.-C alkyl or alkenyl group, and
R; is H or a C.-C; alkyl, alkenyl or alkyiaryl group.

Preferably Rz is methyl or ethyl.
Suitable amines include:

monotallowyl amine
ditallowyl amine
dilauryl methylamine
-dimyristyl methylamine
dicetyl methylamine

distearyl methylamine.

Preferred are monotallowyl amine, ditallowyl
amine and ditallowyl methylamine. These are com-
mercially available as Armeen HT, 2HT and M2HT
from Akzo N.V..

Mixtiures of any of these amines may be used.

The compositions should contain from 0.5% to
15% by weight of the amine, preferably from 1% to
10% by weight and most preferably from 2% to
5% by weight.

The pH

It has been found that the pH of the composi-
tion is essential io obtain physically stable formula-
tions, and should be above the isoelectric point of
the amine used. Preferably, the compositional pH
is at least one pH unit above said isoelectric point.

For enzymatic formulations it is of advantage fo
select amines in the lower range of isoelectric
points. Preferably amines having an isoelectric
point in the range of 7 to 8.5 are used in combina-
tion with enzymes.
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The long-chain fatty amine

Long-chain fatty amines suitable for the pur-
pose of the invention are substantially water-insolu-
ble compounds that have the general formula:

The isoelectric point of any given amine can be
determined by measuring the electrophoretic mo-
bility of an aqueous dispersion of the amine under
standard conditions of conceniration and tempera-
ture at a series of pHs, with plotting of the mobil-
ities against pH to determine the pH of zero mobil-
ity.

The isoelectric points of a series of amines are
given in the following table, in which T and Co
represent the mixed alkyl radical derived from hy-
drogenated tallow acid and coconut oil acid, re-
spectively.

T.NH 7.4

T.N 8.2

T.NCH; 8.8
Co.NCH; 9.1
TN(CH;), 10.0
TNH, 10.9

Minor ingredients

The liquid detergent composition of the inven-
tion may further contain any of the adjuncts nor-
mally used in fabric-washing detergent composi-
tions, e.g. sequestering agents such as ethylene
diamine tetraacetate; alkali silicates for adjusting
the pH; soil-suspending and anti-redeposition
agenis such as sodium carboxymethyicellulose,
polyvinylpyrrolidone, eic.; fluorescent agents; per-
fumes, germicides and colourants.

Further, the addition of lather depressors such
as silicones; and enzymes, particularly proteolytic
and amylolytic enzymes; and peroxygen or chlo-
rine bleaches, such as sodium perborate and po-
tassium dichlorocyanurate, including bleach activa-
tors, such as N,N,N',N'-tefraacetylethylenediamine,
may be necessary to formulate a compiete heavy
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duty detergent composition suitable for use in
washing machine operations. These ingredients
can be employed in the liquid detergent composi-
tions of the invention without the danger of undue
decomposition during storage if a proper protective
coating is applied.
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Preferably the composition of the invention has
a viscosity of up to 1.2 Pas, and most preferably
from 0.4 to 1.0 Pas as measured at 20°C and at a
shear rate of 21 seconds™".

The invention will now be further illustrated by
way of examples, percentages in which are by
weight of the total composition uniess otherwise
indicated.

.
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Specifications and properties of ingredients:

Arneen T = primary hardened tallow amine R-I"f,

melting range : 47-55°C

isoelectric pF : 10.% M = 256
Cle = 59%
supplier : AFZ0O Chenie

Armeen 2 HT

secondary dihardened tallow amine R, NH

melting range 60~64°C

iscelectric pH : 7.4 M = 426
C18 = 59%
supplier : AKZO Chemie
Armeen M2HT = tertiary dihardened tallow dimethyl

amine RZNCH3

melting point : 31°C
isoelectric pH : 2.8 M = 510
R H ClG = 312
Cig = 593
-supplier : AKZO Chemie
LAS-acid = linear alkyl benzene sulphonic acid:
99% LAS; 0.05% sulphuric acid;
1.8% non-detergent matter; ex Huls
LLFS-acid = lauryl polyethoxy sulphate (3 EO): ex Shell
Synperonic A7 = ethoxylated nonionic with Ci3-15
and 7 ethylene oxide chains; ex ICI
sTP = HagP30;54:¢ Thermphos MN\J; ex Knapsack
RBorax = Ha28407.10 aqg; pro analysis; ex Merck
Glycerol = C3HgO3 (e6.52), water (13.5%)

6
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TABLE 1
Example M° 1 2 3 4 5 6 7 8
Ingredients
(2)

NalLAS 10.5 14.5 6.5 6.5 5.0 10.0 8.0
NaLFSs 4.0 . .
Synperonic A7 6.0 6.0 2.0 1.5 1.0 4.0 1.
Na2C03
I‘Ia2SO4 l0.0 8-9
STP 20.0 20.0 11.4
Ma citrate 6.5 2.0 20.0
Triethanolamine 4.0 2.0
Glycerol 7.0 7.
Borax 3.5 3.5 3.0
Sodium formate 7.0
fater = ceeemccm——————- balance —-=———=—erm—ee_-
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Example H° pH + amine Stability* Remarks

1 10.0 - +
10.0 4% rM2ur +
e.o - +
8.0 4% I2HT -
2 11.5 - +
11.5 5% ET +
8.0 - +
8.0 5% ET -
3 11.¢C - +
11.0 5% M2UT +
e.o - +

8.0 5% M2HT +/- very thick:

paste

4 9.5 - +
. 2.5 5% 2HT +
7.5 - +
7.5 5% 2HT -
5 11.0 - +
11.0 2% 2°T/2% M2AT +
7.5 - +
7.5 2% 2HT/2% M2HT -
6 9.4 4% 2ET +
5.5 4% 2HT -
7 8.4 6% 2HT +
5.5 5% 2ET -
e 10.5 - +
10.5 3% M2uT +
10.5 6% M2PT +
10.5 6.6% 2ET +

* 4+ = physically stable
- = physically unstable
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Claims

amine, the pH of said composition being above
the isoelectric point of the amine.

2. Composition according to claim 1, which fur-

1. Aqueous suspending liquid detergent composi- 5 ther comprises as component (d) from 1-60% by
tion for the cleaning and softening of fabrics, com- weight of electroltes of the salting-out type.
prising:
3. Composition according to claim 2, which com-
(a) a nonionic detergent-active material and/or an prises from 10-35% by weight of component (d).
anionic derivative of a polyalkoxylated nonionic 10
detergent-active material; and 4. Composition according to claim 2 or 3 which
further comprises as component (e) from 0.5-
(b) an anionic detergent-active material other 35% by weight of electrolytes of the non-salting-
than component (a), out type.
15
characterized in that the composition further 5. Composition according t0 any one of the
comprises: preceding claims, wherein component (c) has the
general formula:
{c) an effective amount of a long-chain fatty
20
Ry
~
Ne— R3
Ry
wherein R; is a C,.-C.s alkyl or alkenyl group, 8. Composition according to any one of the preced-
ing claims, which comprises from 0.5-15% by
R. is H or a C,-Cx alky! or alkenyl group, and 30  weight of component (c).
R: is H or a C.-C; alkyl, alkeny! or alkylary! group. 9. Composition according to any one of the preced-
ing claims, which has a pH at least one pH unit
6. A composition according to claim 5, wherein R; above the isoelectric point of the amine.
is methyl or ethyl. 35 -
10. Composition according to any one of the pre-
7. Composition according to claim 5, wherein the ceding claims, which comprises enzymes, compo-
amine is a monotallowyl amine, a ditallowyl amine nent (c) being selected from the group of amines
or a ditallowyl methyl amine. having an isoelectric point in the pH range of from
40 7 1o 8.5.
45
50
55
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