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@ Detergent compositions and process for their production.

Particulate fabric washing detergent compositions are
made with mixed phosphate detergency builders which com-
prise at least 5% of discrete particles of a water-soluble alkali
metal polymer phosphate and at least 2% of an alkali metal
orthophosphate in the ratio of 10:1 to 1:5 parts by weight, the
total amount of these phosphates being from 10% to 40% of
the composition and not more than 10% of other phosphate
builders being present. The compositions are conveniently
made by spray-drying a base powder and then admixing the
polymer phosphate in discrete particle form with the base
powder.
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DETERGENT COMPOSITIONS

The present invention relates to powdered detergent
compositions which are adapted for fabric washing, and which
contain synthetic detergent active compounds together with
mixed phosphate detergency builders. The invention concerns
in particular the production of detergent compositions which
contain levels of the mixed phosphate detergency builders
which can be lower than ﬁonventional phosphate builder levels,
but which still retain good detergency'properties.

According to the prégeﬁt invention, a particulate
detergent composition based on mixed phosphate defcrgency
builders comprises a synthetic anion%c, nonionic, amphoteric
or zwitterionic detergent compound of mixture thercof,
alkali metal orthophosphate, and discrete particles of alkali:

metal or ammonium polymer phosphate.
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The invention includes a process for the preparation of
the detergent composition, which comprises forming a
detergent base powder containing some or all of the detergent

active compound or compounds and optionally some of the alkalij

=

5 ‘ﬁetal srthophosphate, and admixing an alkali metal or ammonium
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polymer phosphate in discrete particulate form with the base
powder. Preferably the base powder is prepared by spray
drying in the normal way using conventional equipment and
process conditions. However, other conventional teqhniques
may be used for preparing the base powder containing some or
all of the detergent active compound or compounds and of the
alkali metal orthophoéphate. Other heat-sensitive
ingredients may be admixed with the base powder together with
or separately from the alkali metal or ammonium

polymer phosphate, for example oxygen bleach compounds such
as sodium perborate.

In UK patent No.. 1,530,799 we described powdered fabric
washing detergent compositions which essentially contain
mixed alkali metal tripolyphosphate and alkali metal ortho-
phosphate detergency builders in the ratio of from 10:1 to
1:5 parts by weight. These compositions were found to have
surprisingly good detergency properties though containing
lower levels of the phosphate detergency builders-than in
conventional sodium tripolyphosphate-based detergent
compesitions. This development enabled either a reduction

in mznufacturing cost because the difference in phosphate

BAD ORIGINAL
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content could be made up with a cheaper filler, or an

_improvement in overall detergency by adding extra bleach or

other additive instead. Additionally, this development
facilitated the achievement of decreased phosphorus levels

in detergent products to meet present or expected legislation.

———

P%oducts of the type described in our aforementioned
patent have already met with appreciable commercial’ success,
especially as economy brands. However, one potential problem
which has been found with the detergent compositions based on
mixed alkali metal fripolyphosphate and orthophosphate builders,

is the level of inorganic deposits which are sometimes found

bn washed fabrics and to a lesser extent surfaces in washing

PR

machines,especially heater eleménts. The present

invention is directed to decreasing the level of such deposits
whilst refaining benefits of good detergency building properties.
Whilst not wishing to be bound by theory, it appears
that the partial or complete replacement of the sodium tri-
polyphosphate in the detergent compositions of our aforement-
ioned patent by the alkali metal or ammonium
polymer phgsphate gives less inorganib deposition on the
washed fabrics, because the polymer phosphate has a
decreased tendency to degrade to alkali metal pyrophosphate
during the washing process. Also, adding some and
preferably all or at least a major part of the polymer
phosphate to the detergent composition iR discrete particulats
form, as distinct from including thé polymer phosphate in =z
spray dried base powder, avoids the degradation of the

polymer phosphate during spray drying which would form more
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alkali metal pyrophosphate. We have found that the presence
in the detergent composition of such alkali metal pyrophos-
phate contributes particularly to inorganic deposits on the
washing machines. By avoiding or substantially decreasing
the initial presence of alkali metal pyrophosphate, and ' E
taking steps to hinder its formation during the washing
process itself,. it appears possible now to control inorganic
deposition on fép:ics and washing machine surfaces better
thaﬁ hitherto, and yet still achieve good detergency building
at relatively low phosphate levels.

The alkali metal polymer phosphate used in the‘composi~
tions of the invention is preferably sodium polymer phosphate.

but if desired the potassium or ammonium salts can be used.

[

For convenience the term alkali metal polymer phosphate is use
below- and in the claims to include the sodiuvm,potassium and
émmoniﬁﬂxsalts- The alkali metal polymer phosphatves are general
represented as having the formula }120_(1\1:903)11, where M is
sodium, potassium or ammonium and n is an integer which is at
least 4.and up to about 100 or more, preferably from about &

to about 50. In the case of the preferred sodiwum polvmer

i

phosphaies, these figures correspond to a P205 content of =
least about 60.4% by weight up to a theoretical maximum of

about 69.6%, preferably about 63% to about 69% P,0. by weizht
of the polymer phosphates. To be effective the polyvmer

phosphates must .of course be water-soluble. It should ke

appreciated that the chemical structures of

the polymer phosphates are not precisely defined, BAD ORIGINAL

and some degree of ring formation or branching may ©t:
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present in the otherwise normally linear polymer structure,
especiafly with the shorter polymer chain lengths. The
polymer phosphates are sometimes also known as glassy phos-
phates or Graham's salt.

It is preferred that all or at least a major part of
the alkali metal polymer phosphate should be admixed with
the detergent base powder, ie postdosed, to obtain the most
benefit of lower alkali metal pyrophosphate content in
the product. However, some alkali metal polymer
phosphate can be includéd in the base powder if desired, and
this can help to improve the powder properties, particularly
when relatively low alkali mefal orthophosphate levels are
used. The alkali:metal po;ymer‘phosphate which is postdosed
should, of course, have a sﬁitable particulate form for post-
dosing, that is to say it should have an appropriate particle
size range and powder density for uniform mixing with the
base powder, so as to avoid undue segregation in the
finished product.

The alkali metal orthophosphate used is either potassium
or preferably sodium orthophosphate, as the latter is cheaper
and more readily available. Normally the tri-alkali metal
salts are used, but orthophosphoric acid or the di- or mono-
alkali metal salts, eg disodium hydrogen orthophosphate or
monosodium dihydrogen orthophosphate could be used if desired
in the production of the compositions. In the latter event
other more alkaline salts should also be present to maintain

a high pH in the end product, ie with full neutralisation to
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the trialkali metal orthophosphate salts. The use of a
mixture of the monosodium dihydrogen and disodium hydrogen
orthophosphates in the ratio of 1:3 to 2:3, especially about
1:2, is particularly advantageous, as such a mixture (known '
as kiln-feed) is made in the production of sodium tripoly-
phosphate and is readily available. It is preferred to
have all the alkali metal orthophosphate present in the
detergent base powder, eg by inclusion in an aqueous

detergent slurry and then spray dried, but part of the

" orthophosphate can be postdosed if desired, either separately

or together with the alkali metal polyﬁer phoéphateﬂ

The alkali metal ortﬁophosphate can be used in the form
of the anhydrous or hydrated salts, but in the former case it
is preferred to promote hydgétisn during processing, eg by
adding the anhydrous orthophosphate to a detergent slurry and
spray drying to form the base powder. The alkali metal
polymer phosphates do not form hydrated salts as such, and
are normally used in anhydrous form, but they are hygroscopic
and tend to absorb atmospheric moisture.  The amounts of the
salts used are expressed in anhydrous form.

The total amounts of the essential alkali metal
polymer phosphate and alkali metal ortﬁophosphate, and any
other phosphates which may be present in the detergent
compositions, are cﬁosen according to the overall detergency
builder level which is desired in the detergent compositions
or according to the maximum permitted phosphorus coﬁtent.

Normally the total phosphate builder level, which is
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ievsdly derived solely from alkali metal polymer
“hesohate and alkéli metal orthophosphate, is between about
WA ed about 40%, by weight of the composition, preferably with
sn amount of at least about 5% znd at least about 2% up to about
2075 each of the alkali metal polymer phosphéte end orthophosphate.
respectiveiy. Preferably the amounts of the alkali
nelymer ‘phosphate and alkali metal orthophosphate afe
czach from about 5% to about 15%, especially about 5% to 10%,
by weight of the composition. The total amount'ofvalkalirmetal
polymer phosphate. and alkali metai’orthopbosphaﬁe is |
preferably from about 10% to about 25%, especially about 15%
to about 20%, by weight of the composition.

It 1s preferred to have amounts of the alkali metal
polymex phosphate and the aikaii metal orthophosphate generally
within the ratio of from about 3:1 to about 1:3, especially
about 2:1 to about 1:2, parts by weight, respectively.

These ratios of polymer phosphate to orthophosphate are
particularly suitable for detergent compositions used at
relatively high product concentrations, ie 0.3% to 0.8% by
welght, as is common practice in Europe, especially in front-
loading automatic washing machines, and where moderate

levels of phosphates are allowed in the products, ie
equivalent to about 3% to 7% P.

It is preferable that the only phosphate detergency

'

uxiders used to make the compositions of the invention

!
n

should he the alkali metal polymer phosphate an

BAD ORIGINAL
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alkali metal orthophosbhaie. In particular, it is desirable
to add no alkali metal, ie sodium or potassiwmn, pyrophos-
phates to the compositions as they tend to increaée inorganic
deposition as mentioned above. It is also preferred not to
have any alkali metal tripolyphosphafz>present because of the
relative ease with which it hydrolyses to foxrm the alkali |
metal pyrophosphate. However, some alkali metal tripoly-
phosphate may be present 1f desired either in the base
powder or postdosed thereto, for example because of its
beneficial effect on the base powder properties or because
of its relative cheapness. But for optimum detergency in relation
fo total phdsphaté'qutent; it is preferred to have mot more than
about 10% by ﬁéight éf éfher alkali metal phosphate builders, and
especially not ﬁore thanrabpﬁt 5% of tfipolyphgsphate present
in the detergent composition.

Some tripolyphosphate and- pyrophosphate are also generally
found as impurities at low levels in other commercial alkali metal

phosphates, and some: tripolyphosphate and pyrophqsphate may be

formed by hydrolysis of any polymer phosphate during processing,

especially if some of it is présent in the slurry rather than being
all postdosed. Hence, total absence of alkali metal tripoly-
phosphate and pyrophosphate is generally unattainablé‘in the
detergent compositions. It is particularly preferred to

have not more than about 2.5% of alkali metal pyrophosphate
present in the compositions, as at higher levels the amounts

of inorganic deposits on the washing machine parts become

significantly more noticeable.
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The detergent compositions of the invention necessarily
znclude from about 2.5% to about 50%, preferably about 5% to about
30%, and especially about 10% to about 25%, by weight of a
synthetic anionic, nonionic, amphoteric or zwitterionic
detergent compound or mixture thereof. Many suitable
detergent compéunds are commercially available and are fuliy

described in the literature, for example in "Surface Active

"Agents and Detergents", Volumes I and II, by Schwartz, Perry

& Berch.

The preferféé detérgent cdmpounds which can be used are
synthetic anionic and nonionic compounds. The former are
usually water—soluble alkali metal salts of organic sulphates
and sulphonates having alkyl radicals containing from about 8
to about 22 carbon atoms, the term alkyl being used to include
the alkyl portion of higher acyl radicals. Examples of
suitable synthetic anionic detergent compounds are sodium and
potassium alkyl sulphates, especially those obtained by
sulphating higher (08—018) alcohols producedrfor example from
Co0)
benzene sulphonates, particularly sodium linear secondary
alkyl (010"615) benzene sulphonates; sodium alkyl glyceryl
ether sulphates, especially those ethefs of the higher
alcohols derived .from tallow or coconut o0il and synthetic

alcohols derived from petroleum; sodium coconut oil fatty
monoglyceride sulphates and sulphonates; sodium and
potassium salts of sulphuric acid esters of higher (C4-C.g)
fatty alcohol-alkylene oxide, particularly ethylene oxide,
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reaction products; +the reaction products of fatty acids
such as coconut fatty acids esterified with isethionic acid
and neutralised with sodium hydroxide; sodium and ﬁotassium
salts of fatty acid amides of methyl taurine; alkane mono-
sulphonates such as those derived by reacting alpha-olefins
(CS"CZO) with sodium bisulphite and fhose derived by '
reacting paraffins with 802 and Cl2 and then hydrolysing
with a base to produce a random sulphonate; énd olefin |
sulphonates, which term is used to describe the material
made by reacting olefins, particularly C, ,.-C alpha~olefins,

10 720

with SO, and then neutralising and hydfolysing the reaction

3
product. The preferred anionic detergent compounds are
sodium (Cii~015) alkyl benzene sulphonates and sodium
(016_018) alkyl sulphates. _

Suitable nonionic detergent compounds which may be used
include in particular the reaction products of compounds
having a hydrophobic group and a reactive hydrogen atom, for
example aliphatic alcohols, acids, amides or alkyl phenols
with alkylene oxides, especially ethylene oxide either alone
or with propylene oxide. Specific nonionic detergent
compounds are alkyl (CG—sz) phenol-ethylene oxide
condensates, generally 5 to 25 EO, ie 5 10 25 units of
ethylene oxide per molecule, the condensation products of
aliphatic (08—018) primary or secondary linear or branched
alcohols with ethylene oxide, generally 6 to 30 EQO, :.0r with both
ethylene and propylene oxide, and products made by

condensation of ethylene oxide with the reaction

products of propylene oxide and ethylenediamine.
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Other so-called nonionic detergent compounds include long
chain tertiary amine oxides, long chain tertiary phosphine
oxides and dialkyl sulphoxides. |

Mixtures of detergent compounds, for example mixed
anionic or mixed anionic and nonionié?zompounds may be used
in the detergent compositions, particularly in the "latter
case to provide controlled low sudsing properties. VTh;s is
beneficial for compositions intended for use in suds-int o%g r-
ant automatic washing machines. We have also found that thé'
use of some nonionic detergent compounds in the compositions
decreases the tendency of insoluble phosphate salts té
deposit on the washed fabrics, especially when used in
admixture with some soaps as described below.

Amounts ofraﬁphoteric or zﬁitterionic detergent compounds
can also be used in the compositions of the invention but
this is not normally desired due to their relaﬁively high
cost. If any amphoteric or zwititerionic detergent compounds
are used it is generally in small amounts in compositions
based on the much more commonly used synthetic anionic and/or
nonionic detergent compounds. For example, mixtures of
amine oxides and ethoxylated nonionic detergent compounds can
be used.

Soaps may also be present ih the detergent compositions
of the invention, but not as the sole detergent compounds.
The soaps are particularly useful at low levels in binary and

~ternary mixtures, together with nonionic or mixed synthetic

anionic and nonionic detergent compounds, which have low

BAD ORIGINAL
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sudsing properties. The. soaps which are qsed are the
sodium, or less dcsirabiy potassium, salts of Ci0-024 fatty
acids. It is particularly preferred that the soaps should
be based mainly on the longer chain fatty acids within this
range, that is with at least half of the soaps having a
carbon chain length of 16 or over. This is most convenient-
ly accomplished by using soaps from natural sources such as
tallow, palm o0il or rapeseed o0il, which can be hardened if
desired, with lesser amounts of other shorter chain soaps,
prepared from nut oils such as coconut oil or palm kernel
oil. The amount of such soaps can be varied between about
0.5% and about 25% by weight, with lower amounts of about
0.5% to about 5% being generally sufficiemt for lather
control. Amounts of soap between about 2% and about 20%,
especially between about 5% and about 15%, can advantageously
be used to give a beneficial effect on detergency.

Apart from the essential detergent compounds and
detergency builders, the detergent compositions of the
invention can contain any of the conventional additives in
the amounts in which such materials are normally employed in
fabric washing detergent compositions. Examples of these
additives include lather boosters such as alkanolamides,
particularly the monoethanolamides derived from palm kermnel
fatty acids and coconut fatty acids, lather depressants such
as alkyl phosphates, waxes and silicones, antiredeposition
agents such as sodium carboxywmethylcellulose and polyvinyl

pyrrolidone optionally copolymerised with vinyl acetate,

BAD ORISINAL
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oxygen-releasing bleaching agents such as sodium perborate
and sodium percarbonate, per-acid bleach precursors,
chlorine-releasing bleaching agents such as trichloroisocyan-
uric acid and alkali metal salts of dichloroisocyanuric acid;
fabric softening agents, inorganic salts such as sodium
sulphate, sodium carbonate and magnesium silicate, and,
usually present in very minor amounts, fluorescent agents,

perfumes, enzymes such as proteases and amylases, germicides

and colourants.

It is particularly beneficial to include in the detergent

compositions an amount of sodium perborate, preferably between

Vaboutjd% and about 40%,  for example about 15% to about 30%,

by weight. It has been found that the bleaching action of
sodium perborate is boosted‘undér the highly alkaline
conditions which also give optimum detergency building action
for the alkali metal orthophosphate. Thus, it becomes
possible to achieve improved bleaching properties by using
the same levels of sodium perborate as normal; or decreased
levels of sodium perborate can be used to give equal
bleaching properties to those of conventional products with
higher 1éve1s of perborate and sodium tripolyphosphate as
the sole detergency builder. The latter option can also be
used to further decrease the raw materials costs of the
compositions, if a cheap filler is used in place of.part of -
the sodium perborate.

It is desirable to include one or more antideposition

agents in the detergent compositions of the invention, to

@
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decrease the tendency to form inorganic deposits on washed
fabrics. It appears that the effective antideposition
agents are materials which stabilise insoluble calcium
orthophosphate particles and thereby inhibit their
deposition onto the fabrics. The most effective antidepo-
sition agents are anionic polyelectrolytes, especially '
polymeric aliphatic pérboxylates. The amount of any such
antideposition agent can be from ahout 0.01% to about 10% of
the compositions, but is normally from about 0.1% to about
5% by weight, preferably from about 0.2% to about 2% by
weight of the co?bositions.

Specific préferred antideposition agents are thé alkali
metal or ammonium, preferably the sodium, sa1t€ of homo-~: and
co-polymers of acryiic acid 6r ;ubstituted acrylic acids,
such as sodiuwm polyacrylate, the sodium salt of copolymeth-
acrylamide/acrylic acid and sodium poly-alpha-hydroxyacrylate,
salts of copolymers of maleic anhydride with ethylene,acrylic acid,
vinylmethylether or styrene, especially 1:1 copolﬁmers, and
optionally with partial esterification of the carboxyl
groups. Such copolymers preferably have relatively low
molecular weights, eg in the range of about 1,000 to 50,000.
Other antideposition agents include the sodium salts of poly-
maleic acid, polyitaconic acid and polyaspartic acid,r
phosphate esters of ethoxylated aliphatic alcohols, poly-
ethylene glycol phosphate esters, and certain organic phosphonic
acids or salts thereof such as sodiﬁﬁ ethane-1-hydroxy~1,1-diphos—-

phonate, sodium ethylenediamine tetramethylene phosphonate and
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sodium-2-phosphonobutane tricarboxylate. Mixtures of organic

acids or substituted acrylic acids or their salts with protective

colloids such as gelatin may also be used. The most preferred

antideposition agent are sodium polyacrylates having a MW of about
10,000 to 50,000, for example about 20,000 to 30,000. ' ’

Detergent compositions which are based on mixed phOSPhate

builders and incorporate an alkali metal orthophosphate and

alkali metal polymer phosphate together with an antideposition
agent are described in our copending UK patent application %9071/78
of even date.

It is also possible to include in the detergent compositions
of the invention minor amounts, preferably not more than about
20% by weight, of other nmon-phosphate detergency builders, which
may be either so-called precipitant builders, ionrexchange or
sequestrant builders. This ig oé‘particular benefit where it
is desired to increasé detergency whilst using particularly low
levels of the essential alkalil metal polymer phosphate and alkali
metal orthophosphate builders, so as to achieve especially low
phosphorus contents in the detergent compositions. Examples of
such.other detergency builders;are'amine carboxylates such as sodium
nitrilotriacetate, sodium carbonate, sodium aluminosilicate ion-
exchange materials such as zeolites A and X, sodium citrate and
soap, which can function as a detergency'builder, as discussed above.
However, such other builder materials are not essential and it is a
particular benefit of using the mixed alkali metal polymer phosphate
and orthophosphate that satisfactory detergency propertiesvcan be
achieved at lower total phosphate 1evgls than hitherto comsidered

necessary without other detergency builders.
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It is generally also desirable to include in the compo-
sitions. an amount of an alkali metal silicate, particularly
sodium ortho-, meta- or preferably neutral or alkaline
silicate. The presence of such alkali metal silicates at
levels of at least about 1%, and preferably from about 5% to
about 15%, by weight of the compositions, is advantageous in
decreasing the corrosion of metal parts in washing machines,
besides giving processing benefits and generally improved

powder properties. The more highly alkaline ortho- and meta-

.silicates would normally only be used at lower amounts within

this range, in admixture with the mneutral or alkaline
silicates.

The compositions of the invention are required to be
alkaline, but not too stronéiy.élkaline as this could result
in fabric damage and also be hazardous for domestic usage.
In practice the compositions should give a pH of from 9 to 11
in use in aqueous wash solution. It is preferred in
particular for domestic products to have a minimum pH of at
least 9.25 and especially a pH of 9.5ror over, as lower pHs
tend to be less effective for optimum detergéncy building,
and a maximum pH of 40.5, as more highly alkaline products
can be hazardous if misused. The pH is measureé at the
lowest normal usage concentration of 0.1% w/v of the product
in water of 12°H (Ca), (French permanent hardness, calcium
only) at 50°C so that a satisfactory degree of alkalinity

” .
can be assured in use at all normal product concentrations.
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. The pH of the detergent compositions in use is
cénffbilcd by the amount of alkali metal orthophosphate and
any other alkaline salts such as alkali metal silicate,
sodium perborate and sodium carbonate present. The

presence of such other alkaline salts, especially the

-alkali metal silicates, is particularly beneficial, because

the alkalinity of the alkali metal orthophosphate is
diminished in hard water due to precipitation of the calcium
salt. In addition the alkali metal polymer phosphate is
more stable and resistant to hydrolysis under highly alkaline
conditions. The other ingredients in the alkaline detergent
compositions of the invention should of course bé chosen for
alkaline stability, especially the pH sensitive materials
such as enzymes.

The detergent compositions of the invention are in
particulate form after admixture of the spray dried base
powder and the alkali metal polymer phosphate.

However, if desired the detergent compositions may be
compressed or compacted into tablets or blocks, or otherwise
tréated for example by granulation, prior to packaging and
sale. Because of the hygroscopic nature of the alkali

metal polymer phosphates, it may be desirable to use

moisture impermeable packaging for the detergent compositions,
for example in plastic or fabric sachets containing pre-
measured doses for washing machine usage.

The invention is illustrated bf'tho following Examples
in which parts and percentages are by weight except where

otherwise indicated.
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Examples 1 to 9

A series of detergent powders were prepared by firstly

spray drying a detergent base powder to the following

formulation:

Ingredient % (based on final product)

Sodium alkyl benzene 9
sulphonate

Nonionic detergen.t-compound1 i

Sodium orthophosphate 8

Sodium silicate i0
(Na,0:510,, 1:2)

Magnesium silicate 0.5

Sodium sulphate 27.2

Water and minor additives 9.3

~ 65.0

1 .
014-015 alcohol - 18 EO condensate.

Amounts of additives as specified in the Table below were

then added to this base powder to make the formulations as

follows:
%
Ingredient Ex: 1 2 3 4 5 6 1 8 9
Base powder 65 Y
Sodium polyger 10 - -'10 - - 10 - -
phosphate
Sodium polyger -10 - -~ 140 - - 40 -
phosphate
Sodium polymer - ~-10 - ~ 140 -~ - 10
phosphate’ P -
Sodium polya.cryla,te5 - - - 2 2 2 414 1 1
Sodium sulphate 2 2 2 - - - 1 1 1

(continued over)
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(continued)
%
Ingredient Ex: 1 2 3 4 5 6 7 8 8
Sodium perborate 20 >
Nonionic detergent 2 —>
Enzyme and perfume 0.4 >
Lather controller6 0.6 >
2 Polymer chain length 6-8.
3 Polymer chain length 15-20 (plus 0.36% NaOH for pH
control).
4 Polymer chain length 25-30 (plus 0.72% NaOH for pH
control).
5 Yersicol E7. (MW 27,000)
6

Alkyl phosphate.

These detergent compositions were evaluated for washing
performance, including especially inorganic deposition on
fabrics. The tests were accomplished in laundrometer
machines using a product concentration of 8 g/l in water of
40° French hardness at 95°C. The levels of deposition on
the fabrics were determined after 10 repeat wash cycles
using standard fabrics as indicated.

% inorganic deposition

Fabric . Ex: 14 2 3 4 5 6 1 8 9
Cotton poplin 0.6 0.5 0.7 0.2 0.2 0.2 0.3 0.1 0.2
Polyester/cotton 0.5 1.0 1.0 0.2 0.2 0.2 0.2 0.2 0.2

blend (50:50)

Unsized cotton 1.8 2,0 2.1 0.6 0.3 0.2 0.8 0.3 0.3
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These results are good in comparison with other reduced
phosphate builder products, and show éspecially;the benefit
of using polyacrylate in cdnjunotion.with the orfho—

phosphate polymer phosphate builder mixture. A comparative

product with 12% sodium tripolyphosphate instead of the polymer

phosphate and with no polyacrylate gave 1.8%, 2.9% and 6.0%
deposition on the same fabrics, respectively, under the same
test conditions.

Example 10

A detergent composition was prepared to the following
formulation by dry mixing the ingredients to which the
particulate sodium polymer phosphate was added :

Ingredient » %
Sodium alkyl benzene sulphonate 6
Nonionicrdetergent compounds (mixed 4

alcohol-12 and ‘18 EO)

Sodium polymer phosphate (chain 6
length 18)
Sodium orthophosphate ' 6
Sodium silicate 12
Sodium carboxymethyl cellulose 1
Sodium polyacrylate (MW %0,000) 2
Sodium sulphate 3%
Sodium perborate 22
Water + minor additives to 100

The composition was tested for detergency and inorganic
deposition on washed fabrics (ash). Considering the low

phosphate builder level the detergency properties were good,

and the ash levels were particularly low, being 0.5% on <ottorn

poplin fabric amnd 1.5% on Krefeld cotton after 10 wash cycles.

9
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The tests were, conducted at a product concentration of 8g/L in
an Atlas launderometer at 9500 in 250GH water. By way of
comparison, the ash levels for a similar sodium tripolyphosphate-
sodium'érthophosphate built formulation were 2.0% and 5.7%
respectively, under the same conditions.

Examples 11-14

Four detergent compositions were made to the formulation

below:
Ingredient - %
Sodium alkylbenzene sulphonate 7

Nonionic detergent compounds (12-18E0) 5
Sodium orthophosphate 6.0

Sodium polymer phosPhateq (chain

length 18) 10.0
Sodium silicate : 12.0
Sodium sulphate 28.0
Antideposition agent *2 2.0
Sodium perborateq 22
Water and minor additives to 100

1Added in particulate form to the dry-mixed base powder
2In Example 11 - Sodium polyacrylate (MW27000)
u 12 - Ethylene diamine tetra methylene phosphonic acid
nq3
n 15

These compositions were evaluated for detergency and

Polyhydroxy acrylic acid

Polymaleic acid (MW 1400)

inorganic fabric deposition, and found to be good in both
respect. The average figures for the latter on different cotton
types after 10 .wash cycles were only 0.3%, 0.65%, 0.75% and 1.3%%,

respectively, under the same conditions as for Example 10.
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Similar results were s1lso achieved whel GO, eThnfng;

1-hydroxy-T, 1-diphosphonate and other molecular weight poly-—

acrylates were used as antideposition agents in the formulationz.

BAD ORIGINAL
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1. A.barticulate alkaline detergent
composition comprising from about 2.5% to about
50% by weighf of a synthetic anionic, nonionic,
amphoteric or zwitterionic detergent compound or
mixture thereof and mixed phosphate detergency
builders, characterised by incorporating at least
about 5% by weight of discrete particles of water-
soluble alkali metal polymer phosphate having the
formula M’QO—(MPOB)n wherein M is alkali metal and
n is an ;pteger of at least 4, and at least about
2% by weight of an alkali metal orthophosphate in
the ratio of 10:1 to 1:5 parts by weight, the total
amount of the alkli metal polymer phosphate and
alkali metal orthophosphate being from about 10%

to about 40% by weight of the composition and not
more than about 10% of other alkali metal phosphate
builders being in the composition.

2. A detergent composition according to
claim 1, characterised that the alkali metal polymer

phosphate 1s in sodium salt form.

3. A detergent composition according to

claim 1 or claim 2, characterised that in the formula
of the alkali metal polymer phosphate g_is from about
6 to about 50. |
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4. A detergent composition according to any
of the preceding claims, characterised that the
amount of alkali metal polymer phosphate is from

about 5% to about 15% by weight of the composition.

5. A detergent composition according to any

of the preceding claims, characterised that the alkali
metal orthophosphate is trisodium orthophosphate,
disodium monohydrogen orthophosphate, monosodium -

dihydrogen orthophosphate or a mixture thereof.

6. A Qetergent cémpbsition according to any

of the preceding claims, characterised that the amount
of alkali metal orthophosphate is from about 5% to
about 15% by weight of the composition.

7. A detergent composition according to any
of the preceding claims, characterised that the total
amount of the alkali metal polymer phosphate and

of the alkali metal orthophosphate is from about

10% to about 25% by weight of the composition.

8. A detergent composition according to any
of the preceding claims, characterised that the ratio
by weight of alkall metal polymer phosphate to alkali

metal orthophzsphate is from about 3:1 to about 1:3.

8
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9. A detergent composition accbrding to any
of the preceding claims, characterised by incorpor-
ating not more than about 5% by weight of alkali
metal tripolyphosphate.

10. A detergent composition according to any
of the preceding claims, characterised by incorpor-
ating not more than about 2.5% by weight of alkali
metal pyrophosphate.

M. A detergent composition according to any

of the preceding claims, characterised by comprising

" from about 0.1% to 10% by weight of an anti-deposition

agent which is an anionic polyelectrolyte.

12. A detergent composition according to
claim 11, characterised that the anti-deposition

agent is a polymeric aliphatic carboxylate.

1%. A detergent composition according to
claim 11, characterised that the antiﬁ-deposition

agent is an organic phosphonic acid or a salt thereof.

14, A detergent composit%dn according to
claim 12, characterised that the polymeric aliphatic

carboxylate is sodium polyacrylate. .

vk
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15. A detergent composition according any
of claims 11 to 14, characterised that the amount
of the anti-deposition agent is from about 0.1% -

to about 5% by weight of the composition.

16. A detergent composition according to any
of the preceding claims, characterised by the presence

of from about 0.5% to about 25% by weight of soap.

17. A detergent composition according to any
of the preceding claims, characterised by the presence
of from about 10% to about 40% by weight of sodium

perborate or percarbonate.

.18. A process for the preparation of a detergent
composition according to any of the preceding claims
characterised by forming.a detergent base powder
containing some or all of the detergent active com-
pound or compounds and optionally some of the alkali
metal orthophosphate and admixing the alkali-metal
polymer phésphate in discrete particle form with

the base powder.

19. A process according t6 claim 18, character-

ised that the base powder is made by spray-— ing.
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