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A particulate high bulk density detergent composition is provided having improved dissolution characteristics and comprising a
surfactant system including one or more anionic and/or nonionic surfactants, at least one detergency builder and a dissolution aid. The
dissolution aid is present in an amount from 0.01 to 2 % by weight as calculated on the composition and comprises a nonionic surfactant
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RGENT COMPOSITION AND PROCESS FOR PRODUCT R

The present invention relates to a detergent composition
suitable for use in fabric washing applications. The
invention is of especial applicability to particulate
detergent compositions, containing no, or low levels of,
phosphate builder and to compositions of high bulk density.

The invention also relates to a process for producing this

composition.

In recent yvears there has been a trend to reduce Or eliminate
phosphaté builders in particulate detergent compositions.

The replacement of sodium tripolyphosphate as a builder in
detergent powders by a crystalline aluminosilicate (zeolite),
has led to a number of difficulties with the structure and
physical properties of powders. One such problem that has
been encountered, is the tendency of zeolite-buililt powders toO
dispense less well in automatic washing machines than do
their phosphate-built counter-parts; a higher proportion of
the powder dosed into the washing machine 1is left in the

dispenser, in the washing process leading to product wastage

and clogging. The problem is especially marked at low water

inlet temperatures.

The tendency towards poor dispensing has been exacerbated by
the recent trend in the detergent industry towards higher
bulk density powders. Detergent powders of high bulk
densities from 600 to 1100 kg/m’, preferably from 700 to 1100
kg/m?, are attractive to the customer. Because the capillary
diameter of the high bulk density powder is smaller than in
low bulk density powders, the water penetration into the
particle is slower. As a conseguence, when the powder 1s
wetted by water flowing through the dispenser the detergent
particles may stick together resulting 1n considerable

residues of wetted and adhering powder left behind 1n the
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drawer. Similar problems may be encountered when applving a
detergent dosing device as described in EP-A-253,419, for in-

drum dosing of high density detergent powder.

5 Detergent powders typically comprise anionic and/or nonionic
surfactants. Nonionic surfactants are particularly effective
in removing hydrophobic soils such as hydrocarbon oills,
complex fats and other long-chain unsaturated and saturated
glyvcerides. However, when detergent powders containing

10 nonionic surfactants come into contact with agueous

solutions, the nonionic surfactant may form a viscous phase
which may impede dissolution. Nonionic surfactants having a
low degree of ethoxylation, generally employed because of
their oily soil detergency, are especially problematlc 1in

15 this respect.

It has now surprisingly been found that the problem of poor
dissolution and/or dispersion in the wash liguor of such a
powder can be overcome by incorporating in the powder a

20 relatively small amount of an alkoxylated aliphatic alcohol

containing at least 25 alkylene oxide groups.

Accordingly, the present invention provides a particulate
detergent composition having a bulk density of at least 600
25 g/l comprising a surfactant system, at least one detergency
builder and a dissolution aid wherein the dissolution aid 1s
present in an amount of 0.01 to 2% by weight as calculated on
the composition and comprises a nonionic material which 1s an

alkoxylated, aliphatic alcohol containing at least 25

30 alkylene oxide groups.

The invention also provides a process for the production of a
particulate detergent composition having a bulk density of at
least 600 g/l comprising a surfactant system, at least one

35 detergency builder and a dissolution aid wherein the
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dlssolution aid is present in an amount of from 0,01 to 2% by
welight as calculated on the composition and comprises a
nonionic material which is an alkoxylated aliphatic alcohol
contalining at least 25 alkylene oxide groups, which process
comprises mixing the dissolution aid with the surfactant

system and builder sequentially or simultaneously.

The i1nvention further provides the use of an alkoxylated
aliphatic alcohol containing at least 25 alkylene oxide
groups, as a dissolution aid in a particulate detergent

composition having a bulk density of at least 600 g/1l.

Suiltably a granular detergent composition according to the
invention has a bulk density from 600 to 1100 kg/m’,
preferably from 700 to 1100 kg/m’. Various postdosed
ingredients, such as sodium carbonate, bleach material and
foam depressing agent, may be added to the composition as
desired. The composition may be prepared by spray-drying
optionally followed by mixing or by dry-mixing/agglomeration.
For obtaining high bulk densities, the coﬁposition 1S

preferably prepared by dry-mixing/agglomeration.

As essential ingredients, the composition contains surfactant
system, builder material and a dissolution aid. It 1is
preferred that the dissolution aid is present in the
composition of the invention as a separate granular
component. Preferably the dissolution aid is substantially
pure alkoxylated aliphatic alcohol containing at least 25

alkylene oxide groups.

The detergent compositions of the invention are characterised
by a dissolution aid comprising a nonionic material which is
an alkoxylated aliphatic alcochol containing at least 25
alkylene oxide groups., preferably at least 50 alkylene oxide

groups, more preferably at least 80 alkylene oxide groups.
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Preferably at least 50%, more preferably at least 80% and
especially substantially all of the alkylene oxide groups are
ethyvlene oxide. The dissolution aid is suitably present at a

level of from 0.01 to 2% by weight, preferably from 0.05 to

0.5% by weight based on the composition.

The surfactant system present in the detergent composition of

the invention suitably contains alkoxylated nonionic

surfactants having an average degree of alkoxylation of at
most 11. Suitable nonionic surfactants include condensation

products of ethylene oxide with an aliphatic alcohol having

from 8 to 15 carbon atoms and an average degree of

ethoxylation from 2 to 10.

A preferred surfactant system comprises a mixture o0f two Cy_ s
nonionic surfactants having an average degree of ethoxylation
respectively of 2 to 5, preferably 2.5 to 4 and 6.5 to 10,
preferably 6.5 to 8 which, suitably, are present in a weight
ratio of 1 to 25:5. In order to obtain particularly
beneficial dissolution properties it 1is especially preferred
that the proportion of nonionic surfactant having a branched
aliphatic alcohol is in the range from 10 to 60% by weight

for example about 55% by weight based on the total amount of

nonionic surfactant in the composition.

Nonionic detergent-active compounds and the dissolution aid
together are suitably present in the compositions of the

invention in a total amount of from 2 to 50% by weight,

preferably from 5 to 30% by weight.

In addition to the nonionic surfactants mentioned above,
other detergent-active materials may pbe present 1in the
compositions of the invention. These additional detergent-

active materials may be anionic (socap or non-soap), cationic,

'},
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zwitterionic, amphoteric surfactants, or any combination of

these surfactants.

Anionic detergent-active compounds may be present in an
amount of from 0 to 40% by weight, preferably from 0O to 20%
by weight. It is preferred that the ratio of nonionic
surfactant and dissolution aid to anionic surfactant 1is

within the range of 1:2 to 9:1.

Synthetic anionic surfactants are well known to those skilled
in the art. Examples include alkylbenzene sulphonates,
particularly sodium linear alkylbenzene sulphonates having an
alkyl chain length of Cyz,-C,s; primary and secondary alkyl
sulphates, particularly sodium C,,-C,; primary alkyl

sulphates, olefin sulphonates; alkane sulphonates; dialkyl

sulphosuccinate; and fatty acid ester sulphonates.

It may also be desirable to include one or more soaps ot
fatty acids. These are preferably sodium soaps derived from

naturally occurring fatty acids, for example the fatty acids

from coconut ©il, beef tallow, sunflower or hardened rapeseed

o1il.

The total amount of surfactant in the compositions of the
invention is suitably from 5 to 50% by weight. Of particular
interest are high-performance compositions containing
relatively high levels of surfactant, preferably from 10 to

50% by weight and more preferably from 15 to 50% by welight.

Especially preferred compositions according to the invention
include surfactant systems consisting especilially of nonionic
surfactant as described above in combination with linear
alkylbenzene sulphonate (LAS) or primary alcohol sulphate
(PAS) or both.
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surfactant systems of especial interest consist essentially

of
(1) from 40 to 100% by weight of ethoxylated nonionic

surfactant, and
(ii) from O to 60% by weight of linear alkylbenzene

sulphonate or primary Cyz-C,; alcohol sulphate.

The detergent powders of the invention contain one Or more
detergency builders, suitably in an amount from 5 to 80% by
weight, preferably from 20 to 60% by weight. The invention
is especially applicable to compositions containing alkali
metal aluminosilicates as builders. Alkali metal (preferably
sodium) aluminosilicates may generally be incorporated in an
amount from 5 to 60% by weight (anhydrous basis) of the
composition, preferably from 25 to 55% by weight, and

suitably, in a heavy duty detergent composition, from 25 to

46% by weight.

The alkali metal aluminosilicate may be either crystalline or

amorphous or mixtures thereof, having the general formula:

008_1.5 Nazo. A1203. 0.8_6 Si02

These materials contain some bound water and are reqguired to
have a calcium ion exchange capacity of at least 50 mg CalO/g.

The preferred sodium aluminosilicates contain 1.5-3.5 S1i0,

units (in the formula above).

Suitable crystalline sodium aluminosilicates i1on-exchange

detergency builders are described, for example, in
GB 1,429,143 (Procter & Gamble). The preferred sodium

aluminosilicates of this type are the well-known commercially

available zeolite A and X, and mixtures thereotf.
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The zeolite may be the commercially available zeolite 4A now
widely used in laundry detergent powders. Alternatively, the
zeolite builder incorporated in the compositions of the
invention is maximum aluminium zeolite P (zeolite MAP) as

5 described and claimed in EP-A-384,070 (Unilever). Zeolite
MAP is defined as an alkali metal aluminosilicate oI the
zeolite P type having a silicon to aluminium ratio not
exceeding 1.33, preferably within the range of from 0.50 to
1.33, and more preferably within the range of from 0.90 to

10 1.20.

The calcium binding capacity of zeolite MAP 1s generally at

least 150 mg Cao per g of anhydrous material.

Other builders may also be included in the detergent

15 compositions of the invention if necessary or desired.

Inorganic builders that may be present include sodium
carbonate, if desired in combination with a crystallisation
seed for calcium carbonate, as disclosed in GB 1,437,950
20 (Unilever) .
Organic builders that may be present include polycarboxylate
polymers such as polyacrylates, acrylic/malelc copolymers,
and acrylic phosphonates; monomeric polycarboxylates such as
citrates, gluconates, oxydisuccinates, glycerol mono-, di-
25 and trisuccinates, carboxymethyloxysuccinates, hydroxy-
ethyliminodiacetates, alkyl- and alkenyl-malonates and
succinates; and sulphonated fatty acid salts. This list is
not intended to be exhaustive.
Builders, both inorganic and organic, are preferably present

30 in alkali metal salt, especially sodium salt, form.

Especially preferred supplementary builders are
polycarboxylate polymers, more especially polyacrylates and
acrvlic/maleic copolymers, suitably used in amounts of from

35 0.5 to 15% by weight, especially from 1 to 10% by weight; and
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monomeric polyvcarboxylates, more especially citric acid and

its salts, suitably used in amounts of from 3 to 20% Dby

weight, more preferably from 5 to 15% by welght.

The compositions according to the invention may contain

alkali metal, preferably sodium, carbonate, to increase

detergency and to ease processing. Sodium carbonate may
generally be present in amounts ranging from 1 to 60%by

weight, preferably from 2 to 40% by weight, and most

preferably from 2 to 13% by weight. However, compositions

fFree of alkali metal carbonate are also within the scope of

the invention.

Preferred compositions of the invention preferably do not
contain more than 5% by weight of inorganic phosphate

builders, and are desirably substantially free of phosphate

buillders.

Fully formulated laundry detergent compositions according to
the present invention may additionally contain any sultable
ingredients normally employed in detergent compositions, for
example, inorganic salts such as sodium silicate or sodium
sulphate; organic salts such as sodium citrate; anti-
redeposition aids such as cellulose derivatives and acrylate
or acrvlate/maleate polymers; fluorescers; bleaches, bleach
precursors and bleach stabilizers; proteolytic and lipolytic

enzymes; dyves; coloured speckles; perfumes; foam controllers;

fabric softening compounds.

The particulate detergent compositions of the invention may

in principle be prepared by any of the available tower

(spravy-drying), non-tower (granulation) or combination

processes.
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Of especial interest are compositions of high bulk density -
at least 600 g/l, preferably at least 700 g/l and most
preferably at least 800 g/l - which may be prepared by

processes involving granulation and/or densification in a

high-speed mixer/granulator.

One suitable method comprises spray-drying a slurry of
compatible heat-insensitive ingredients, including the
zeolite MAP, any other builders, and at least part of the
detergent-active compounds; densifying the resulting base
powder in a mixer/granulator; and then sprayving on or post-
dosing those ingredients unsuitable for processing via the

slurry (for example bleaches and enzymes) .

In another method, the spray-drying step can be omitted
altogether, a high bulk density base powder being prepared
directly from its constituent raw materials, by mixing and
granulating in a high speed mixer/granulator, and then post-
dosing bleach and other ingredients as 1in the spray-

drving/post-tower densification route.

The high-speed mixer/granulator, also kﬁown as a high-speed
mixer/densifier, may be a batch machine such as the Fukae
(Trade Mark)FS, or a continuous machine such as the Lodige
(Trade Mark) Recycler CB30.

Processes using high-speed mixer/granulators are disclosed,
for example, in EP-A-340,013, EP-A-367,339, EP-A-390,251 and

EP-A-420,317 (Unilever).

The dissolution aid may be included in the base powder but 1s
preferably admixed with the finished base powder.

Nonionic surfactants having a lower degree of alkoxylation,
particularly those containing on average less than 11

ethylene oxide groups, may be included in the base powder,

post added, or both.
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As mentioned above, detergent compositions according to the

present invention have been found to show improved

dissolution properties when employed in a washing process 1in

a washing machine. Additional benefits associated with the
5 invention were found to be reduced redeposition

characteristics during the washing cycle and improved

bleeding behaviour upon storage.

EXAMPLE

10
The following non-limiting Examples illustrate the ilnvention.

Examples identified by numbers are in accordance with the
invention, those identified by letter are comparative. Parts
and percentages are by weight unless otherwise stated.

15

ampleg 1-C omparative xample A

A particulate detergent composition having a bulk density of
830 kg/m® was prepared by spray-drying an agueous slurry to
20 form a base powder (including nonionic surfactants as
specified), densifying the base powder in a continuous Lodige
high-speed mixer/granulator, spraying-on further nonionic

surfactants as specified, and then admixing the remaining

ingredients.
25

The general formulation, in weight percent, 1is shown 1n

Table 1.
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; Zeolite 4A %
e r—
s

(containing 3 and 7 EO groups),

P powder ex Degussa:

15.00 |

e

Ssynperonic A7 (containing

1:1 mixture of Synperionic
ex ICI

percentage

the water of hydration being

BASE .

10 Enzyme granules
15 wherein:
* nonionic ethoxylated alcohol,
7 EO groups), ex ICI
20 * x nonionic ethoxylated alcohol,
A3 and A7
1: Wessalith (Trade Mark)
is for anhyvdrous material,
25 included in the figure for total moisture.
2 Sokalan (Trade Mark) CP>, exX
3: Fluorescer,

30

sodium carboxymethylcellulose,

salts, etc.
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4 : Tetraacetylethylenediamine, as 83%wt granules.
S Ethylenediaminetetramethylenephosphonic acid, calcium

salt: Dequest (Trade Mark) 2047 ex Monsanto (343wt active).

6 : Antifoam granules in accordance with EP-B-266,863

(Unilever).

To the thus prepared particulate detergent composition
varying -minor- amounts of several types of ethoxylated
alcohol containing at least 25 ethylene oxide (EO) groups,
were postdosed, as specified in Table 2. Suiltable

commercially available nonionic materials containing at least

25 EO groups include the LUTENSOL AT [Trade Mark] seriles ex

BASF and the BRIJ [Trade Mark] series ex ICI.
As can be seen, the type of the postdosed nonionic materials

is indicated in this Table by number of EO-groups present

therein.
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15 ‘ i ' ' o
The delivery characteristics of the thus obtained powders
were tested using a model system which simulates the delivery
of a powder in an automatic washing machine.

20
For this test a cylindrical vessel having a diameter of 4 cm
and a height of 7 cm, made of 600 micron pore size stainless
steel mesh, and having a top closure made of teflon and a
bottom closure made of the above type of mesh, was used. In

25 this top closure, a 30 cm metal rod was 1inserted to act as a

handle, and this handle was attached in an agitator arm
positioned above 1 litre water present 1in a container and

having a temperature of 20 C. By means of this agitator

apparatus the cylindrical vessel held at 45 degrees, could be

30 rotated through a circle with a 10 cm radius during 2
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seconds. Subsequently the vessel could be allowed to rest

during 2 seconds before the next rotation-rest cycle started.

A 50 grams powder sample was introduced 1n the cylindrical

vessel. This vessel was then closed and attached to the
agitator arm which was subsequently moved down to a position
wherein the top of the cylindrical vessel was JjJust below the
water surface. After a ten second delay, the rotation was

started, and the apparatus then allowed to operate for 15

rotation-rest cycles.
Subseguently, the cylindrical vessel and handle were removed

fErom the water and the vessel was detached. Surface water
was carefully poured off, and any powder residues transferred
to a preweighed container. The container was then dried at
100°C for 24 hours, and the weight of dried residue as a
percentage of the initial powder weight calculated.

The results are shown i1in Table 3.
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15

T+ can be seen from Table 3 that the largest reduction of the
powder residue as compared to the residue found in example A,
could be obtained when applying a detergent powder

20 composition comprising a minor amount of postdosed

ethoxylated alcohol containing 80 ethylene oxide groups.
cxamples 10,11, Comparative Example B

25 A particulate detergent composition was prepared 1n a very
similar way and having almost the same formulation as in the
above-mentioned Example A, the only difference being that in
the present Examples the sprayed-on nonionic surfactant

material fully consists of Synpericnilc A3 {(containing 3 EO

30 roups) ex ICI.

(8
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To this detergent powder, varying amounts of ethoxylated

alcohol containing 80 EO groups were postdosed.

The delivery characteristics of the thus obtained powders
were tested using the above-described model system and

testing process. The results obtained are shown in Table 4.

TABLE 4

Postdosed high EO nonionic material

15

20

25

30

Tt can be seen that the dissolution properties of the
detergent powder of Example B are inferior as compared to the
powder cf Example A, and that also in this case an
improvement of the delivery characteristics could be obtained
by post-dosing minor quantities of ethoxylated alcohol

containing 80 EO groups.

Comparative Examplegs C,D

To the detergent powder of Example A, varyiling -minor- amounts

of polvethyvlene glycol having a molecular weight of 4000 (PEG
4000) were postdosed.

The delivery characteristics of the thus obtained powders
were tested using the above-described model system and

testing process. The results obtalined are shown i1n Table 5.
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10
It can be seen that no improvement of the delivery
characteristics of the detergent powder of Example A could be
obtained by post-dosing the above-indicated minor amounts of
PEG 4000.

15
ample 12 and Comparative Example E

A detergent composition having a bulk density of about 900
g/l was prepared by a mixing/granulation process to produce a
20 base powder to which further components were post-dosed into

the base powder as listed below.
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® About 55% branched.

P Ethoxylated tallow alcochol having an average degree of

= 00

1

Co
\O

A\ -
-

ethoxylilation of 80.

The nonionic materials (*) were mixed and then spraved onto
an adjunct comprising PAS, carbonate and part of the zeolite,
and sodium carboxymethyl cellulose and stearic acid in a
Lodige CB30 "Recycler" mixer. The stearic acid was
neutralised by addition of base. The mixture was then
layered with the remaining zeolite and passed to a Lodige
KM300 "Ploughshare" mixer and then a fluid bed as described

in EP-A-~-367 339 (Unilever) to produce the base powder.

The followling components were then admixed to the base powder

(63.88 parts).
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10 © tetraacetyl ethylene diamine
d as described in EP 458 397 (Unilever)

B .o . . .ttt e . . cee - . e oee . ce s, e o . .. Bt . . . e . = .- e s e

¢ seqguestrant

A comparative composition E was prepared by the same process
15 and to the same composition as Example 12 save that the
Tallow 80EO in the base was replaced by 0.20 parts SYNPERONIC

A3.

The delivery characterisatics of the two powders were tested
20 using the model system described in Examples 1 to 9. The

results are shown in Table 6.

TARLE 6
12 45

These results demonstrate that compositions containing a

30 dissolution aid have significantly superior delivery




10

15

20

25

30

‘) 94/16052 PCT/EP93/03624

2103317
~ 21 -

characteristics when compared to a similar composition which

does not contain a dissolution aid.

The detergencies of the powders of Examples A,D (comparative)
and 7 (according to the invention) were compared by means of
a washing machine test. The machine used was a Siemens
Siwamat (Trade Mark) Plus 3700 front-loading automatic

washer.

3 kg soiled loads containing white cotton interlock test
cloth monitors (which monitors have been pre-washed) were
washed at 40°C using the half load main wash programme. The
powder samples (104 g dose) predissolved in 250 ml water were
introduced wvia the machine's dispenser. Detergency results
(reflectance loss after 10 washes at 460 nm of the test cloth

monitors) were as follows:

Composition Reflectance loss

of after 10 washes

These results demonstrate the additional benefit associated

with the invention, of reduced redeposition.

Bleeding
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The bleeding characteristics of the powders of Examples A,D
(comparative) and 7 (according to the invention) were
compared. To that end, Standard VC2 cardboard packs (having
a volume of 1.5 litre) were filled up to 80% of their total
volume with samples of the above mentioned respective
powders. Subseqgquently the filled cardboard packs were stored
at a temperature of 37°C and a relative humidity of 70%, for
two months. The part of the total cardboard interior surface
which was stained and had obtained a darker colour due toO
nonionic migration (bleeding) during this two months storage

period, was recorded as a percentage, as 1s shown below:

: Composition stained part of cardboard

prack interior surface (in %)

EET S
T T
R K

It can be derived from these results that a further benefit

associated with the invention, is significantly improved

(i.e. reduced) bleeding behaviour of detergent compositions

according to the invention.
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Claims:

1. A particulate detergent composition having a bulk density of at
least 600g/l and comprising a surfactant system including one or more
anionic and/or nonionic surfactants, at least one detergency builder and
a dissolution aid wherein the dissolution aid is present in an amount from
0.05 to 1% by weight as calculated on the composition and comprises a
nonionic material which is alkoxylated aliphatic alcohol containing at
least 25 alkylene oxide groups.

2. A composition according to claim 1 in which at least 50% of the

alkylene oxide groups in the nonionic material are ethylene oxide groups.

3. A detergent composition according to any preceding claim,
wherein the alkoxylated aliphatic alcohol contains at least 50 ethylene
oxide groups.

4. A detergent composition according to any preceding claim,
wherein the surfactant system comprises two nonionic surfactants which
are condensation products of ethylene oxide with a Cg-Cq5 aliphatic
alcohol having respectively an average degree of ethoxylation of 2 to &

and of 6.5 to 10.

S. A detergent composition according to any preceding claim,
wherein the surfactant system consists essentially of (i) from 40 to 100%
by weight of the surfactant system of ethoxylated nonionic surfactant,
and (ii) from 0 to 60% by weight of linear alkylbenzene sulphonate of
primary Cg—C1g alcohol sulphate.

6. A detergent composition according to any preceding claim in the
surfactant system is present in an amount from 10 to 50% by weight of
the composition.
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7. A detergent composition according to any preceding claim,

which is essentially free of phosphates.

8. A process for the production of particulate detergent
composition having a bulk density of at least 600g/l comprising a
surfactant system, at least one detergency builder and a dissolution aid
wherein the dissolution aid is present in an amount of from 0.01 to 2% by
weight as calculated on the composition and comprises a nonionic
material which is an alkoxylated aliphatic alcohol containing at least 25
alkylene oxide groups, which process comprises mixing the dissolution
aid with the surfactant system and builder sequentially or simultaneously.

9. Use of an alkoxylated aliphatic alcohol containing at ieast 25
alkylene oxide groups, as a dissolution aid in a particulate detergent

composition having a bulk density of at least 600g/1.
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