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(54) PROCESS FOR MAKING DETERGENT COMPOSITIONS

(71) We, UNILEVER LIMITED, a company organised under the laws of
Great Britain, of Unilever House, Blackfrairs, Londen E.C.4, England, do hereby declare
the invention for which we pray that a patent may be granted to us and the method
by which it is to be performed, to be particularly described in and by the following
statement:—— . 5

The invention relates to improvements in a spray-drying process and to detergent
powder produced by such a process.

Our British patent application Serial No. 1,474,688 and corresponding patent
applications filed in cther countries describe an improvement in the manufacture of
detergent powders containing relatively high levels of nonionic surfactants by spray- 10
drying in which an amino- or substituted amino containing compound is incorporated
into the slurry to inhibit autoxidation. Examples of amino- or substituted amino-
containing compounds disclosed in that series of applications are alkanolamines such
as etholamine, long chain alkanolamides such as coconut monoethanolamides, proteins,
amides such as acetamide and urea and simple amines such as hexamine. 15

We have now discovered that compounds which contain a positive nitrogen atom
such as quaternary ammonium salts, amine oxides and betaines also inhibit autoxidation
of nonionic surfactants during spray-drying. In some cases the degree of inhibition
is markedly greater than that obtained using the amino- and substituted amino, com-
pounds. 20

Accordingly the present invention provides a process for preparing a spray-dried
fabric-washing detergent powder substantially free from water-soluble calcium and
magnesium salts comprising spray-drying a crutcher slurry containing from 4 to 20%,
by weight (based on the spray-dried powder) of a nonionic surfactant and 10 to 60%

(based on the spray-dried powder) of a detergency builder, provided that when the 25
builder consists solely of a phosphate salt, then it consists of anhydrous sodium tripoly-
phosphate containing at least 15%, by weight of phase 1 material, or sodium tripoly-
phosphate which has been prehydrated, wherein the slurry is sprayed in the presence
of from } to 6% (based on the spray-dried powder) of a compound containing a
positively charged nitrogen atom. 30

The positive nitrogen compounds will normally be incorporated in the crutcher
slurry either in solution or in suspension but may also be injected into a high pressure
line carrying pressurised slurry to the spraying nozzles of a spray-drying tower.

If nonionic surfactant is being supplied to the spray-drying tower in that way,
then the positive nitrogen compound can be dissolved in the surfactant and injected 35
at the same time.

As stated above from } to 6%, preferably from % to 49, and most preferably
from 1 to 3% of the positive nitrogen compound will be used in the process, the
percentages being based on the weight of the sprayed dried powder.

The amount of nonionic surfactant present in the slurry will be sufficient to pro- 40
vide from 4 to 20% by weight in the spray-dried powder. When all of the nonionic
surfactant required m the spray-dried powder is incorporated into the slurry, then
that will contain 12 to 20%, by weight (based on the spray-dried powder) of nonionic
surfactant. When part of the required nonionic surfactant is incorporated by another
method, such as by spraying on to the spray-dried powder, or by using a preformed " 45
adjunct, then the slurry will contain 4 to 12%, of nonionic surfactant based on the
spray-dried powder.
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As indicated above, the main types of positive nitrogen compounds are quaternary
ammonium and heterocyclic salts, amine oxide and betaines.

The quaternary ammonium salts will be formed from anions which are compatible
with the usual components of detergent compositions and which are biologically and
environmentally acceptable. Thus they will normally be sulphates, chlorides, or
bromides, although other anions such as acetates, formates, methosulphates, ethosul-
phates and phosphates are not excluded. '

The quaternary ammeonium salts will have cations of the general formula

llls

+
R—N-—R?

L

in which R, R? and R? and R® are the same or different straight or branched chain
alkyl, alicyclic, alkaryl or aralkyl groups. Two or more of the group may be joined
together so that the nitrogen atom is contained in an aliphatic or aromatic herero-
cyclic ring for example a pyridmium or imidazolinium ring.

Also the groups may contain ethylenic, oxyethylenic, amide and ester linkages,
carbonyl groups and hydroxyl groups.

Specific examples of such compounds are:— -

Cg—C,, alkyl trimethyl ammonium chlorides and bromides eg tallow, cetyl
and stearyl trimethyl ammonium chlorides and bromides.

Cy—C,. alkyl pyridinium chlorides and bromides eg lauryl and cetyl pyridinium
chlorides and bromides.

N—(2-stearoyloxy-2-hydroxyethy1)trimethyl ammonium chloride.

N,N-di(stearoyloxyethyl) -N-methyl-N-ethyl ammonium ethosulphate.

di(Cy2—C,s) alkyl dimethyl ammonium chlorides and bromides eg distearyl di-

‘methyl ammonium chlorides and bromides and dicoco dimethyl ammonium chioride

and bromides.

N,N-di (laurylamidomenthyl)-N-N-dihydroxyethyl ammonium bromide.
5 c:l;(Z—stearoyloxyethyl)dimethyl ammonium chloride tallow trimethyl ammonium

romide.
_ Stearoyldimethylbenzyl ammonium chloride.

Quaternary ammonium salt cations containing more than one quaternary nitrogen
atom are also suitable for use in this invention. Examples of these are diquaternary
ammonium salts of the general formula

v
R—N—(X),—N—R
R R:

in which R, R and R? are as defined above, X is a linking group, preferably an
alkylene, ethyleneoxy or propyleneoxy linking group, and n is from 1 to 10.
Amine oxides have the general formula

RR*R*N - 0

where R, R* and R? are as defined above. Preferably one of R, R* and R? is a Cyp2z
alkyl or alkenyl group and R* and R? are C,—C, alkyl groups or C, or C; hydroxy
alkyl groups. Specific amine oxides which may be mentioned are dimethyl hardened
tallow amine oxide and dimethyl cocoamine oxide. Compounds with hetero cyclic or
phenyl groups in the structure which may be mentioned are dimethyl C,—C,s alkyl
benzyl amine oxide and N-alkyl morpholine N-oxide.

Betaines are the third class of compounds containing a positive mitrogen atom
which are suitable for use in this invention. Betaines which are suitable
for use in detergent compositions generally contain carboxylic or sulphonic
acid bhead groups together with a C—C,,, preferably C,,—C,s alkyl group.
Specific betaines containing the sulphonic acid group (sulphobetaines) are C,;—C,s)
alkyl di (C,—C,) alkyl aminio (C,—C;) alkyl or hydroxy alkyl sulphonates, eg N-
hexadecyl-N-N-dimethyl ammonio propane sulphonate and the corresponding hydroxy
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propane compound, gamma and delta-pyridino (C,,—C,;) alkane sulphonate and
gamma and delta-pyridino (C;,—C,;) alkane sulphonates, and gamma and delta-tri
(C,—C., alkyl ammonio (C,,—C,s) alkane sulphonates.

The carboxybetaines which are similar in structure to the sulphobetaines mentioned
above except that they contain carboxylic acid groups instead of sulphonic acids may
also be used. An example of such a compound is a (C,,—Cys) alkyl di (C,—C,)
alkyl ammonio (C,—C,) alkane carboxylate such as tallowalkyl dimethyl ammeonio
propionate.

Instead of C,,—C,; alkyl groups, C,,—C,, hydroxyalkyl groups which can contain
amide, ester linkages, or ethyleneoxy linkages, may be used. Instead of C,—C, alkyl

- groups, C,—C, hydroxyalkyl groups may be used.

Also, imidazolinium salts can be used. An example of such a salt, which we have

found effective is produced by Rewo Chemie GmbH under the name Steinquat M5040.
This is believed to have a structural formula

R + /CHZCH}
E'—“\CH . N/H [Etsou]
\) 27772 Neo.re

where R and R* are C, to C,; alky! groups.

The problem which this invention sets out to solve is concerned with spray-drying
a slurry containing a relatively high level of a nonionic surfactant. Indeed the slurry
should be substantially free of anionic surfactants since we have discovered that even
a minor amount of anionic surfactant can adversely affect the high level of detergency
which nonionic surfactants can provide. Nevertheless it may be necessary or desirable
to incorporate a soap into the slurry in order to facilitate spray-drying to a powder
having a sufficiently low bulk density. Additionally alkyl phosphate may be incorporated
into the slurry or mjected directly into the tower via a high pressure line together
with a proportion of the nonionic in order to control the lather produced by the finished
powder. Therefore the general statement that anionic surfactant should not be present
is qualified by the rider that soap and alkyl phosphate are permitted, but they are not
relied on to performe a surfactant effect.

The invention is particularly applicable to the spray-drying of powders containing

nonionic surfactants of the alkoxylated phenol and alkoxylated alcohol type although -

other nonionic surfactants which gives powders suscep
exhibit the improvement.

The phenols which are used as the hydrophobic portion of the nonionic are pre-
ferably alkylphenols in which the alkyl group contains 6—12 carbon atoms.

The alcohols used can be primary or secondary alcohols containing straight or
branched carbon chains. The number of carbon atoms will generally be from 7 to 24,
preferably from 8 to 18 and most preferably from 11 to 16. These alcohols may be the
so-called synthetic alcohols made by the well known Ziegler or Oxo processes, or the
so-called “ natural alcohols .

The alkoxylation reaction will be carried out by conventional means, generally
using ethylene oxide or propylene oxide or both. The degree of ethoxylation can vary
widely both from one hydrophobe to the other and even when using a single hydro-
phobe. Thus ethylene oxide chains containing as few as 1 and more than 20 ethylene
oxide units are quite often found in nonionic surfactants and will be applicable here.

The choice of carbon chain length of the hydrophobe and the chain length of
the hydrophobic alkoxy chain is largely determined by the detergent properties required
of the molecule. The relationship between the chain length of the hydrophobic part
of the molecule and that of the hydrophilic part can be expressed numerically as the
hydrophilic-lipophilic balance (HLB). A rough and ready way of determining the HLB
of alcohol ethoxylate is to use the expression

tible to autoxidation will also

HILB+ Wt percentage of ethylene oxide
5

Nonionic surfactants which are suitable for use in heavy duty fabric washing
powders generally have an HLB in the range 9 to 16, although HLBs outside this
range are not excluded. )

An additional factor in the choice of nonionic surfactant is that alcohols contain-
ing both short carbon and short ethoxylate chain lengths are relatively low boiling
and can volatilise under the conditions prevailing in a spray-drying tower.
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Preferred alcohol ethoxylates for use in this invention are derived from the follow-
ing series.

& Tergitols (Trade Mark) which are a series of ethoxylates of secondary alcohols
sold by the Union Carbide Corporation, especiaily Tergitol 15—S8—7, 15—-S—9,
15—8—12 and 15—S—15 which are ethoxylates of a mixture of Cl1—15 alcchols
and Tergitols 45—8—7, 45—8—9, 45—8--12 and 45--S—15 which are ethoxylates
of a mixture of C14 and C15 alcohols, the degree of ethoxylation being shown by the
postscript.

Ethoxylates of primary alcohols made by the Oxo process and containing about
20%, of alpha branched material sold by Shell Chemicals Ltd and Shell Chemicals
Inc as Dobanols and Neodols (registered Trade Marks) respectively, especially Dobanol
and Neodol 25—7, 25—9, 25—12 and 25—15 which are ethoxylates of a mixture of
Cy;—C,; alcohols and Dobanol 45—7, 45—9, 25—12 and 25—15 which are ethoxy-
lates of a mixture of C,,,, alcohols.

Ukanils (Trade Mark) which area series of ethoxylates of Oxo alcohols containing
about 25%, of alpha methyl branched and about 109, of ethyl branched material
and Acropols (Trade Mark) manufactured by Ugine Kuhlman et Cie, especially
Acropol 35—7, 359, 35—11 and 35—15 which are derived from a mixture of
C,3—C,; alcohols.

Synperonics (Trade Mark), a series of ethoxylates of alcohols containing 45—55%,
of alkyl branching, mostly methyl branching, sold by Imperial Chemical Industries
Limited, especially those based on a C,; ;; mixture of alcohols and ethoxylated to 7,
9, 11 and 15 units of ethylene oxide.

Ethoxylates of primary Ziegler alcohols Alfols (Trade Mark) derived bv oxida-
tive polymerisation of ethylene, manufactured by Conoco-Condea, especially Alfol
12/14—7, 12/14—9, 12/14—12, 12/14—15 and Alfol 14/12—7, 14/12—9,
14/12—12, 14/12—15 which are ethoxylates of mixtures of C,, and C,, alcohols.

Lastly, ethoxylates of primary Oxo alcohols about 509 branched, mainly «
methyl sometimes called Lials (Trade Mark) produced from olefins manufactured by
Liquichimica.

The required HLB can be achieved not only by selecting the carbon chain length
of the hydrophobe and the length of the ethyleneoxy chain in a single or substantially
single material (because of the nature of their process of production, all nonionic sur-
factants which are spoken of as if they were single substances are in fact mixtures).
It can also be achieved by deliberately taking two “substances ” of widely differing
HLBs and mixing them. It is also possible to obtain the required HLB by “ stripping
some chain lengths from a nonionic surfactant mixture as described in US patent
No. 3,682,849,

Conventional ingredients in conventional amounts can be incorporated into the
slurry which is spray-dried in accordance with the invention. However we have dis-
covered that it is desirable to exclude from the composition water-soluble calcium
and magnesium salts, since these appear to detract from the detergency and rinsability
of the product.

Thus it was suggested earlier that soap could be incorporated to help to reduce
the bulk density of the powder. The term “ soaps ” is intended to include alkali metal
salts such as the sodium and potassium salts as well as ammonium and alkanolaminium
salts of fatty acids containing from 8 to 26 carbon atoms, preferably 10 to 22 carbon
atoms. The most usual soaps for industrial use are the sodium and potassium salts
of tallow and coconut fatty acids and mixtures thereof, and these and hardened rape-
seed oil soaps are preferred in this invention. Soap may be present in an amount of
up to 3%, by weight of the spray-dried powder.

In addition the slurry can and normally will contain detergency builders in an
amount up to 75%, by weight of the spray-dried powder, preferably 10—60%, and
most preferably 30—60%,. Any of the builders which have been suggested in the
art may be used, for example the water soluble salts of ortho-, pyro- and tripolyphos-
phates, carbonates, bicarbonates and silicates, especially the sodium salts. However,
when the detergency builder which is selected is a phosphate salt alone, that is when
no non-phosphate detergency builder is used, we have found it desirable to use sodium
tripolyphosphate rich in the phase 1 form, or alternatively to use material which has
been pre-hydrated to a maximum of 4%, by weight. Preferably, the degree of pre-
hydration will be at least 1%, by weight, more preferably at least 2%,. In this way
a spray-dried powder having satisfactory flow characteristics can be obtained consis-
tently. The combination of sodium tripolyphosphate with alkaline sodium silicate,
that is sodium silicate having an Na,0:Si0, ratio in the range 1:1.6 to 1:2.0 has
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been found especially useful, although combinations with silicates having different
Na,0:Si0, ratios are not excluded.

The builders which have been suggested in responses to pressure to reduce the
phosphorus content of detergents are also suitable for use with the process of this
invention. For example the salts, especially sodium salts of ethylene diamine tetra-
acetinc acid, nitrilotriacetic acid, oxydissucinic acid, citric acid, oxydiacetic acid,
alkenyl succinic acid, polyacrylic acid, hydrofuran tetracarboxylc acid, alkylaryl suc-
cinic and malonic acids, dipicelinic acid, alkane disulphonic acid, sulphosuccinic acid,
and alkylphthalic acid are all suitable Other builder materials which can be used
include oxidised polysaccharides, especially oxidised starch carboxymethyloxysuccinates
and their hydrates and analogues, sulphonated fatty acid salts, aluminisilicates and
“ seed ” builders such as the carbonate/calcite combination.

Other components of detergent compositions can be added to the slurry or post-
dosed intoc the spray-dried base powder according to their known suitability for under-
going a spray-drying process.

Examples of such components are oxidising bleaches such as sodium perborate
and percarbonate optionally with bleach precursors such as tetra acetyl ethylene diamine,
and tetra acetyl glycoluril, suds suppressors such as silicone oils, alkyl phosphates and
microcrystalline waves, soil suspending agents such as sodium carboxymethyl cellulose,
cellulgse ethers and copolymers of maleic anhydride with ethylene or methyl vinyl
ether, enzymes such as those solid under the trade names * Alcalase ”, * Esterase ”
and “ SP72 ” by Novo Industries A/S, Denmark, and flucrescers.

These conventional and optional components of the detergent compositions can be
present together in an amount of from 15 to 50%, by weight of the finished composi-
tion when an oxidising bleach is present or at substantially lower levels in the absence
of each bleach.

The following example illustrates the effect of positive nitrogen-containing com-

pounds in inhibiting autoxidation of detergent compositions containing relatively high
levels of nonionic surfactants.

EXAMPLE 1.

In this example, the time taken for a sample of detergent powder to autoxidise
at a given temperature was measured by a modification of the method of P. C. Bowes
and A. Cameron described in J. Appl. Chem. and Biotechnol, 1971. This method in-
volves suspending cubic open-topped baskets of 10cm side containing the powder in
an oven set to the temperature required. The powder has a thermocouple embedded in
it, close to the centre of the cube connected to a chart recorder. When autoxidation
sets in a rapid rise in temperature occurs.

Slurries were made up and spray-dried to produce a powder having the follow-
ing formulations

% by weight

A B C D E F

Nonionic Surfactant ! 14.0 >
Sodium Soap ? 1.0 >
Sodium Tripolyphosphate 46.0 >
Alkaline sodium silicate 7.0 —
Sodium sulphate 13.0 >
Sodium carboxymethyl cellulose 1.0 —
Coconut monoethanolamide - 20 - - - -

Arquad 2C3 - - 20 - -
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% by weight

Arquad 2HT* - = - 20

Steinquat M5040 5 - - -

Sapamine OC*® . ' - - - - - 2.0

Minors and Moisture balance to 100

(1) The nonionic surfactant was “ Synperonic 7% which has been described eaﬂicr.
(2) The sodium soap was  Pristerine 4916 (registered Trade Mark) available from

Prices Chemicals Ltd., Bromborough, Wirral, Merseyside, England.

(3) & (4) Arquad 2C and 2HT (registered Trade Marks) are manufactured by

Armour-Hess Ltd, Arquad 2C is dicoco dimethyl ammonium chloride and Arquad
2HT is di(hardened tallow) dimethylammonium chloride. .

(5) Steinquat M5040 (registered Trade Mark) is a compound of the formula

. Et
RU < CH,OH,, . NHOOR. [Etsoq,-]

where R are C,_,, alkyl groups manufactured by Rewo Chemie GmbH.

(6) Sapamine OC (registered Trade Mark) is a compound of the general formula

+
RCONHCHzNHMez.[CHaCRf] manufactured by Ciba-Geigy Ltd.

The time to autoxidation of the four powders was measured as described with
the following results

Powder Time to autoxidation (hrs)
z_}‘\
3

}at 150° C
> 48

143
F 123

A
B
C ' > 48
D
E

.

This demonstrates the superiod inhibition of autoxidation which can be obtained
by spray-drying detergent containing relatively high levels of nonionic surfactants in the
presence of compounds containing a positive nitrogen atom.

EXAMPLE 2.
The following test was performed to determine qualitatively, the extent to which

‘a given compound containing a positively charged nitrogen atom inhibits autoxidation

of nonionic surfactants.

A 10 gm sample of the nonionic surfactant and 0.3 gms of the compound under
test was placed in a 100 ml beaker which was heated to 40° C and maintained at this
temperature by means of a thermostatically controlled oven. At intervals of time an
aliquot of the contents of the beaker was removed. The hydroperoxide and peroxide
content of the aliquot was determined by titration with iodide/sodium thiosulphate
in a conventional manner. A second aliquot was reacted with excess sodium hydroxide
solution which was back titrated with acid, also in a known manner, to obtain a measure
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of the saponification value of the sample. (It should be explained that esters are also
formed during the autoxidation process.) These two measurements give a good indica-
tion of the extent to which a given compound inhibits autoxidation. The results

obtained were as follows:—

In all the following tables, “ P » refers to the hydroperoxide and peroxide content
in milliequivalents of oxygen per kg of sample and “ S refers to the saponification
values in milligrams of potassium hydroxide per gram of sample.

Table 1.

Nonionic Surfactant: Alfol 14/12 8EO, a mixture of C,, and C,, primary
Ziegler alcohols, ethoxylated to an average of 8 moles of ethylene oxide per mole of

alcohol.

Time (days)

6 15 22 35
N + Compound (3%) P S P S P S P S
Arquad 2HT 5 3 8 4 15 6 18 9
Ethoquad C25 10 3 15 5 13 7 25 11
Arquad 2C 8 2 13 4 13 8 20 8
Nil 40 4 78 11 | 153 19 | 315 31
Table 2.

Nonionic Surfactant: Lial 125 8EO, a 509, primary Oxo alcohol having an average
carbon chain length of 12 carbon atoms ethoxylated with an average of 8 moles of

ethylene oxide per mole of alcohol.

Time (days)

4 13 12 12 25 32 38 38

N + Compound P S P S P S P S
Arquad 2HT <2 3.2 | <2 1.0 2 1.0 6 -
Dimethylammonium chloride | <2 | 10.9 | <2 — <2 8.6 4 -
Cetyltrimethy lammonium .
bromide ’ <2 531 <2 - <2 1.1 3 —
Tetramethylammonium
bromide <2 20 <21 - <2 1.4 4 -
Nil 5 8.8 | 33 - 91 | 20.4 |182 -
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Table 3.
Tergitol 15—5—9, a mixture of secondary alcohols having carbon chain lengths

in the C,; to C,, region, ethoxylated with an average of 9 moles of ethylene oxide
per mole of alcohol.

Time (days)

5 12 14 27 34 . 40

N + Compound N P S P S P

Arquad 2HT 20 5 15.8 13 57 29.7
Ethoquad C25 13 20 22.7 90 118 43.4
Arquad 2C 8 5 12.2 8 29 23.6

Nil : 50 100 23.2 168 302 58.0

In the above tables, Ethoquad C25 (registered Trade Mark of Armour-Hess
Chemicals Limited) is an ethoxylated quaternary ammonium chloride. The other com-

pounds used were supplied as substantially pure substances by British Drug Houses
Lid.

EXAMPLE 3.
A spray-dried detergent powder having the composition of formulation A of
Example 1 was sprayed with 29, by weight of the substances shown in the following

table. The resultant sprayed powder was then tested in accordance with the procedure
set out in Example 1 with the following results.

Substance sprayed (2%,) Time to autoxidation (hrs)
Arquad 18/507 24

}at 150° C
Pyridinium thiosulphobetaine® 24

(7) Arquad 18/50 (registered Trade Mark) is a dialkyl dimethyl ammoninm chloride
produced by Armour-Hess Ltd.
(8) This compound has the formula

Again, the results of this model experiment demonstrate the effectiveness of com-
pounds containing a positively-charged nitrogen atom in reducing the tendency of

detergent powders containing a relatively large amount of nonionic surfactant to autoxi-
dise.

WHAT WE CLAIM IS:—

1. A process for preparing a spray-dried fabric-washing detergent powder substan-
tially free from water-soluble calcium and magnesium salts comprising spray-drying
a crutcher slurry containing from 4 to 20% by weight (based on the spray-dried
powder) of a nonionic surfactant and 10 to 60%, (based on the spray-dried powder)
of a detergency builder, provided that when the builder consists solely of a phosphate
salt, then it consists of anhydrous sodium tripolyphosphate containing at least 159,
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by weight of phase 1 material, or sodium tripolyphosphate which has been prehydrated,
wherein the slurry is sprayed in the presence of from } to 6%, (based on the spray-
dried powder) of a compound containing a positively charged nitrogen atom.

2. A process according to claim 1 wherein the nonionic surfactant is present
in the slurry in an amount of from 4 to 129, by weight of the spray-dried powder.

3. A process according to claim 1 wherein the nonionic surfactant is present in
the slurry in an amount of from 12 to 209, by weight of the spray-dried powder.

4. A process according to any one of the preceding claims wherein the compound
containing a positively charged nitrogen atom is present in the slurry in an amount
of from 4 to 3%, by weight of the spray-dried powder.

5. A process according on any one of the preceding claims wherein the compound
containing a positively charged nitrogen atom is a quaternary ammonium compound.

6. A process according to claim 5 wherein the quaternary ammonium compound
is a dicoco-dimethyl-ammonium chloride or bromide, a di(hardened tallow) dimethyl
ammonium chloride or bromide or a mixture of such compounds.

7. A process according to any one of the preceding claims wherein the compound
containing a positive nitrogen atom is an imidazolinium salt.

8. A process according to any one of the preceding claims wherein the nonionic
surfactant comprises a Cg to C, Ziegler or Oxo alcohol ethoxylated with from 5
to 20 moles per mole of alcohol, of ethylene oxide.

9. A process according to any one of the preceding claims wherein the compound
containing a positive nitrogen atom is injected into a high pressure line carrying
pressurised slurry to the spraying nozzles of a spray-drying tower.

10. A process for preparing a spray-dried fabric washing powder comprising a
nonionic surfactant and a compound containing a positive nitrogen atom substantially
as hereinbefore described in any one of the Examples.

11. A spray-dried fabric washing powder prepared by a process according to
any one of the preceding claims.

P. G. MOLE,
Agent for the Applicants.

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WIC2A. 1AY, from
which coples may be obtained.
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