1. "LI QU D LAUNDRY DETERGENT COVPOSI TI ON CONTAI NI NG POLYPHOSPHAT; AIE) 5%@5
present invention relates to a liquid | aundry detergent conp03|t

nonaqueous heavy duty | aundry detergent conpositions are well known in the
art. For 5 i nstance, conpositions of that type may conprise a |liquid
noni oni ¢ surfactant in which are dispersed particles of a builder, such as

a pol yphosphat e buil der, as shown for instance in U S. Patents Nos.

4,316, 812; 3,630,929; 4,264,466, and British Patents 10. Nos. 1,205,7£&;
and 1, 270,040. It is known that such suspenﬁions can be stabilized agaifist
settling by adding an inorganic insoluble thickening agent or dispersant of
very high surface area such as finely divided silica of 15. extrenely

fine particle size (e.g. "giqBThOQNUNDAY BEFERENE €ORPEEIEYER as sold
under the nane Aer05|l) or thecwﬁmylﬁmgﬁﬂgomgﬁg@@p@yggnnorgan|c carrier
material s as disclosed in at ent : y 1T ncludi ng vari ous
clays, such as 20. attapulgite, as disclosed in U S. Patent 4, 264, 466.
Ginding to very fine particle sizes also increases the stability. W have
observed that the staBhei pyesknthd rsieygeion ane hatyedetonar dageddby i ncl uding . .

therein an 25. la@ﬁaﬁycdeﬁgéghﬁtp@$ﬁﬂH§ f@ﬁpound having an acidic - PCH

group. According to ft resent invention a ui d nonagueous or
substantial ly nonaqueBBS“h@aO?né&PFQQﬁﬂhﬁ%ﬂikﬂ%#beh%u@ Ep¥odptesAedtnpri ses

a compositions are well known in the art. For
5 instance, compositions of that type may comprise a
liquid nonionic surfactant in which are dispersed
particles of a builder, such as a polyphoSphate
builder, as shown for instance in U.S. Patents Nos.
4,316,812; 3,630,929; 4,264 +466, and British Patents
10. Nos. 1,205,711 and 1,270,040.

It is known that such suspensions can be
stabilized against settling by adding an inorganic
insoluble thickening agent or dispersant of very
high surface area such_as finely divided silica of

15. extremely fine particle size (e.g. of 5-100 milli-
microns diameter such aé sold under the name
Aerosil) or the qther highly-voluminous inorganic
carrier materials as disclosed in U.S. Patent N
3,630,929, or by ihcluding various clays, such as a

20. attapulgite, as disclosed in U.S. Patent 4,264,466,
Grinding to very fine particle sizes also increases
the stability.

We have observed that the stability of the
suspension may be increased by inéluﬁing therein an

25, acidic organic phosphorus compound having an acidic
- POH group. According to the present invention a
liquid nonaqueous or substantially ‘nonaqueous heavy
duty laundry detergent composition comprises a
suspension of an alkali metal f%

P

?
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§uspenslon of an al kali netal 30. . la. polyphosphate builder salt in a

| i quid nonionie surfactant, the said conposition containing an organic
phosphorus conpound having an acidic -POH group which conpound is present
in an anount 5. effective to raise the yield value of the said conposition.
The organi ¢ phosphorus compound may be, for instance, a partial ester of
phosphoric acid and an al cohol such as an al kanol which has a lipophilic
chargcter, having, for instance, nore 10. than 5 carbon atoms, e.g. 8 to 20

carbon 2. atons. It is found that as a result of the inclusion of quite
smal | amounts of the acidic organi c phosphorus conpound the suspension
becones significantly nore stable against settling on 5. st andi ng but

remai ns pour abl e. EE S, .as sgo bel,ow, _incl usion _af Lgf aci.di ¢, phosphorus
conpound i ncr eases? gpyPéPBa Srﬁéliﬁefhéagﬁsdénei&&ﬂ“ﬁ nﬁﬁﬂfﬁg§£s its
plastic viscosity. shrfactbskietbed shid rheposd tibn kontaidiinglas- 10.
phorus conpound MYr6EAYL! phBspiB2(8" BBRpBINA" ndving a8 U RN HA! Pond
bet ween the -POH porfion i

group which compound is present in an amount

5. effective to raise the yield value of the said

composition. The organic phosphorus compound may

be, for instance, a partial ester of phosphoric acid

and an alcohol such as an alkanol which has a
Lo lipophilic character, having, for instance, more

10. than 5 carbon atoms, e.g. 8 to 20 carbon



of the nol ecule and the surfaces of the inorganic pol yphosphate buil der so
that these surfaces take on an organic character and becone nore conpati bl e
with 15. the nonionic surfactant. The invention is particularly suitable
for use with suspensions inwhich the particle size of the pol yphosphate
buil der is reduced to bel ow-about 10 m crons. 20. The suspensi ons of
t he pol yphosphat € buil der, such as sodiumtripol yphosphate ("TPP") in the
noni oni ¢ surfactant are found to behave, rgeologi- cally, substantially.
according to the Casson equation: 25. ° [ERR] [err] is the
shear rate, 6 is the shear stress,[err] is the yield stress (or yield
value) and [err] is the 30. 3. infinite shear rate plastic viscosity
(which can be neasured by determ ning the slope of the graph of the square
root of the sheélt%sr-esslyt(dss,oﬁ‘%ﬂ‘?ﬂat atsasyeragpdht eofobheof the shear

rate). The yl el dnzlusidni®f guitte Nemd I NARGRE s SbE C6Re DL PR ¥hi ch no flow

occurs (i.e. it _correspo 0 the |nterce t the ordipate, at zero shear
rate, of the gr&ﬁﬁaﬁﬂﬁf gﬁﬁﬁ’ ) c?Tp?% ca%?d?“ﬁP?nﬁlePlP%FPBﬁsof

stability. The pligniifdcargdosiniore sstabbasagxinét 18etthengl onability once
the yield %ﬂlues@@ﬁd%ﬂa1butgremains pourable. Thus, as shown
below, inclusion of the acidic phosphorus compound
increases the yield value of the suspension, but
decreases its plastic viscosity.

It is believed that the use of the acidic phos- w

10.. phorus compound may result in the formation of a
high energy'physical bond between the -POH portion
of the molecule and the surfaces of the inorganic
polyphosphate builder so that these surfaces take on
an organic character and become more compatible with

15. the nonionic surfactant.

The invention is particularly suitable for use
with suspensions in which the particle size of the
polyphosphate builder is reduced to below about 10
microns.

20. The suspensions of the polyphosphate builder,
such as sodium tripolyphosphate ("TPP") in the
nonionic surfactant are found to behave, rheologi-
cally, substantially accordlng to the Casson
equation:

60.5 = 6°0.5 + .- > (50 5)

'ﬁ is the shear rate, é is the shear stress,
the yield stress (or yield value) and 7Lﬁ¢> is the

25.
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bvercone. It is preferred that the yield value (neasured at [err]) be at

| east about 2 Pascals and (for pourability and di spensability) not above
about 8 15. Pascals, such as about 3 to 7 Pascals, nore prefer- ably about
4 Pascal s. For studying this rheol ogi cal behaviour, one should use a
uniform well defined shear rate visconeter (with either coaxial cylinders
or cone- 20. plate geonetry) such as a Rheongtrics rheoneter. The
suquﬁiions are preferably prepared by grinding a mxture of nonionic
surfaCtant, particles of pol yphosphate builder salt and the acidic organic
phosphorus conmpound in a mll which will break down 25. the buil der
particles to dianeters b%lom/about 3ns. The byil der salt wl

0 m,cr I
general |y be suppl FEE*REESuERSRE, §8i:ep8|lf’is &5 VaEcAshY dsucEaR dons
di anmeter, such as measuzed by deBemwmining. thie ddopecdf tthe Rubdpicrofsal t nay
be prem xed with 30yt el rgani.e .p or, qund Q. 4.
sprayi ng the acidi ghgog gggg kglogpg?sg}eo?% i ssgﬁég%%nﬁa\fatoggd%ﬁt\?yati | e
organi c solvent, oMBe tRe BAupger rogtt Pf bhei shegri waitiegd .i t The prieflat r ed

that the propgy- SvaltkORsOtheOhidinia SHedr! Sthasy W 19MP W e b at

| east about 40@65”@? asoabogg ?9?%.tQ%tc%Q%ezogh%sp%2}I%Jes R ercept at ot

with each ot her an§‘8Fe°fit P the intercept at
the ordinate, at zero shear rate, of the graph |
mentioned above). It is accordingly a criterion of
'stability. The plastic viscosity is a measure of

), 10. the flowability once the yield value has been
overcome. '

It is preferred that the yield value (measured
at 25°C) be at least about 2 Pascals and (for
pourability and dispensability) not above about 8

15. Pascals, such as about 3 to 7 Pascals, more prefer-
ably about 4 Pascals.

For studying this fheological behaviour, one
should use a uniform, well defined shear rate
viscometer (with either coaxial cylinders or cone-

20. plate geometry) such as a Rheometrics rheometer.

The suspensions are preferably prepared by
grinding a mixture of nonionic surfactant, particles
of polyphosphate builder salt and the acidic organic
phosphorus.: compound in a mill which will break down

25, the builder particles to diameters below about 10
microns. The builder salt will generally be
supplied as much larger particles of above about 40
microns diameter, such as 100, 200 or 400 microns.
If desired, the builder salt may be premixed with

30. the acidic organic phosphorus compound {(e.g. by



substantially shielded fromone another by.the nonionic surfactant |iquid.
M1ls which enploy 10. grinding balls (ball mlls) or simlar nmebile
grinding elenents have given good results. Thus, one nmay use a | aboratory
batch attritor having 8 mmdi aneter steatite grinding balls. For |arger
scal e work a continuously operating mll in which there 15. are 1 mmor 1.5
mm di ameter grinding balls working.in a very small gap between a stator and
a rotor operating at a relatively high spegd (e.g. a CoBall mll) may bg)?

enpl oyed; when using such a mll it is desirable to pass the blend of ™%
noni oni ¢ surfactant 20. and solids first through a mll which does not
effect such fine grinding (e.g. a colloid mll) to reduce the particle size

o i naing Lo an S begarts crgtdid Bbhesial, (aTgbyrsly Br dl daid "

continuous bal |l ¥#|Wateneor nvehatbhenaygbeigusoilrentpr aoticcdhien vari ous
ways and a nunbesupfgéepesaity.enbodiments will be described to illustrate

the invention with refergnce to the agconpanying exanpl es. 30. 5.
EXAMPLES 1 to 4 Exanpt®Fin9 sI51RQHpRdr tEohScRERSPEreA AbaLqb6uPTIRRr duty

buil't 1iquig.dettek@gendt cevpbdi ihgredsenteppectify bhonghndelgli @i C
least about 40% such as about 50%) that the solid
particles are in contact with_eééh.other_and are not
substantiéliy shielded from oné anoﬁher by the
nonibnic_éurfactant liquid. Mills_which.employ »
10. grinding balls (ball mills) or similar mobile
grinding elements have given good fesuits. Thus,
one may use a 1aborétory batch attritor having 8 mm
.diametér steatite grinding balls.  For_lar§er scale
work a continuously operatingfﬁili in which there
15. are 1 mm or 1.5 mm diamete;'grihding balls working
in a very small gap between a stator and a rotor
operating aﬁ a relatively high_speed (e;g. a CoBall
mill) may be employed: when using such a.ﬁill it is
desixable to pass the blend of nonionic surfactant
.20, and solidslfirst through a mill which does not
'efféct éuchifine grinding (e.g. a colloid mill) to —
:educe'the particle size to less than 100 microns b
(e.g. to about 40 microns), prior to the step of
grindihg to an average particle diameter below 10
25. micrdns in the éohtinuoﬁs ball mill.
The invention may'be_pﬁt into pradtice in
various ways and a number of specific embodiménts
will be described to illustrate the invention with
refetence_to the accompanying examples.
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5. surfactant and sodiumtri pol yphoesphate ("TPP") with other ingredients
with and without an acidic organi c phosphorus conpound, as descri bed bel ow
,n Table 1, and then grinding the blend in an attritor mll (to reduce the
particle size of the suspended 10. ingredients to |less than 10 mcrons).
~The grinding conditions are identical in each case grinding for 1/2 hour in
an attritor mll containing 8 mmdi aneter steatite grinding balls, nanely
in a;Weneroto WI.S attritor, charged with 3,5 Kg of the 15. nixture.
TABLE“T'Exaane 1 2 3 4 | ngredients
Parts Proportion of acidic organic 20. phosphorus conpound (% 0
0.1 0.2 0.3 Yield stress (Pascal s) 0.3 1.6 3.2 5.6 Plastic

vi scosity (Pascal seconds) : E PLES 1 tol4l 1.0 1.0 0.9 The
apparent viscosity at any shear rate cgﬁﬂmyﬁgi—Tzﬁtvlated, usi ng the
Casson equation and t heExamgpdeonshisp 2asempari sgns eFampBleequal s shear stress
di vided by shear rate. Xhﬁo%ﬁhﬂb%u@rﬁéahﬁrEﬁ&;?&QHQQ(I¥6ﬁ¥d“héﬁb

e T a2 LB ea o B SIS el B D il CT8 lkanol
5. surfactant and sodium tripolyphosphate ("TPP") with

other ingredients with and without an acidic organic

phosphorus compound, as described below in Table 1,

and then grinding the blend in an attritor mill (to

reduce the particle size of the suspended

b 10. ingredients to less than 10 microns). The grinding

conditions are identical in each case. grinding for
1/2 hour in an attritor mill containing 8 mm
diameter steatite grinding balls, hamely in a
Wieneroto W-1.S attritor, charged with 2.5 Kg of the

15. mixture. |

TABLE 1

Example 1 2 3 4
Ingredients Parts
Proportion of acidic organic

20. phosphorus compound (%) -0 0.1 0.2 0.3
Yield stress (Pascals) 0.3 1.6 3.2 5.6

kz' Plastic viscosity (Pascal

' seconds) 1.1 1.0 1.0 0.9

The apparent viscosity at any shear rate can be
25. calculated, using the Casson equation and the
relationship:apparent viscosity equals shear stress
divided by shear rate.
The acidic organic phosphorus compound in
these Examples is a partial ester of phosphoric acid
30. and a Cjg to C;3 alkanol (Empiphos (Registered
Trade Mark) 5632 Marchon; it




I s made up of about 35% nonoester and 65%di ester. The conpositions contain
the following ingredients in the proportions specified. 35% nonronic
surfactant conprising a m xture of 5. equal parts of: (a) a relatively
wat er sol ubl e nonionic surfactant which forns a gel when m xed with water
at [err] specifically a [err] to [err] al kanol which has been al koxyl at ed
to introduce 10 et hyl ene oxide and 10. 5 propyl ene oxide units per al kanol
unit and (b) a | ess water-sol ubl e noni oni césurfactant specifically a Cl3;to
C15 al kanol which has been al koxyl ated to introduce 4 ethyl ene oxi de antf 7
propyl ene oxi de units per- al kanol unit. 15. 12% of the reaction
product prepared by m xing 100 g of succinic anhydride with 522 g of the
noni oni ¢ sur f actimtmadevmp asf Dabaab| 3§RegoabesedrTaade bR K e23ef .(t he

product of ethoxylatign, o ?ﬂgéggti'ngggog#ggngkyeggéigp rroduct has about 7

et hyl eneoxi de units per 20. Tol ecul € _aﬁ 189+ pyridine
(whi ch acts as aypgredientgainobheaprpporthens) sphedfied.at 60C for 2

hours; cooling and fi3g§eridgidRisCouy e c Jaeini L.al
(infrared apal ysis indicates thzt subs?gﬂéﬁglFéﬂg?Fgghg ?rgg&%gé%bf§|s 25.
of the surfactaffI4RLPIRER (¥ to forman acidic half ester in which the OH

group of the nonioni ¢(sur factendtivelperatest 8oifibed wWohhopse car boxyl
group of the sw%Q#QC'an dr,i d 31.5% TPP,in, t he tgégulation of Exanpl e
e t

1; 30. 31.4%in THe TOrHT altHi of SEREnDI 4°1; WhSn39d £Rd; Hith water
_ at 25°C specifically a C;3 to Cj5 alkanol which has

been alkoxylated to introduce 10 ethylene oxide and
10. 5 propylene oxide units per alkanol unit and
(b) a less water-soluble nonionic surfactant
specifically a Cj3 to C;5 alkanol which has been
alkoxylated to introduce 4 ethylene oxide and 7
propylene oxide units per alkanol unit.

15. 128 of the reaction product prepared by mixing
100 g of succinic anhydride with 522 g of the nonionic
surfactant known as Dobanol (Registered Trade Mark) 25~7 (the
product of ethoxylation of a Cj5 to C;s5 alkanol,
which product has about 7 ethyleneoxide units per

20. molecule of alkanol) and 0.1 g of pyridine (which
acts as an esterification catalyst here); heating at
60°C for 2 hours. cooling and filtering to remove ;J
unreacted succinic material.(infrared analysis
indicateé_that substantially all the free hydroxyls

25. of the surfactant have reacted to form an acidic
half ester in which the OH group of the nonionic
surfactant has been esterified with one carboxyl
group of the succinic anhydride).

31.5% TPP in the formulation of Example 1;
30. 31,4% in the formulation of Example 2; 31.3% in the



7. formulation of - Exanple 3 and .31.2%in the fornul ati on of Exanple 4. 9%
sodi um per borate nonohydrate, [err] 4.5%tetraacetyl ethyl enediamne; this
is an 5. activator for the sodium perborate, 4% of a copolyner of about
equal nole anmounts of nethacrylic acid and mal ei ¢ anhydride, conpletely
neutralized to formthe sodiumsalt thereof (Sokalan CP5); this serves to

i nhibit incrustation (as from 10. formation of dical cium phosphate). 1%

di et'hyl ene di ani ne pent anet hyl ene phosphonic7acid sodiumsalt; this is a
sequestering agent having a high stability cordstant for conplexation. 1%
proteolytic enzyne slurry (in nonionic 15. surfactant (Esperase). 1% m x of
Na car boxynet hyl cel | ul ose and hydr oxynet hyl cel | ul ose (an antiredeposition
agent) (Relatin DNI4050A. 0. 5% perfune. 20. 0. 5% optical brightener.
The TPP pref er abl y EPEmpda&drp QfhPxaspd emdt énda3lodd dmithe a snal | anount

of TPP hexa- hydragermalgtion afomEXampieh4t.hat the chemi cally bound water
content is about 3% mhbghsggnres$%% S 2%5 to a%@%@’ ne Sﬁggfqr ent asodi um
tri pol yphosphat e nol ecule). (o1l ﬁ§? emﬁﬂﬁ dﬂﬁv 3 Qﬂﬁhydrous
TPP with a |inmted anpbu#t 58f tediraacetlyd ephydened iagmines Hdwdzhyice atre sl ows
down the rapicg. activator for the sodium perborate,

4% of a copolymer of about equal mole amounts
of methacrylic acid and maleic anhydride, completely
neutralized to form the sodium salt thereof (Sokalan'
) CP5); this serves to inhibit incrustation (as from

10. formation of dicalcium phosphate).

1% diethylene diamine pentamethylene phosphonic
acid sodium salt; this is a sequestering agent
having a high stability constant for complexation.

1% proteolytic enzyme slurry (in nonionic

15. surfactant (Esperase).

1% mix of Na carboxymethylcellulose and
hydroxymethylcellulose (an antiredeposition agent)
(Relatin DM 4050).

0.5% perfume.

- 20, 0.5% optical brightener,

The TPP preferably is largely anhydrous
material containing a small amount of TPP hexa-
hydrate (e.g. an amount such that the chemically
bound water content is about 3%, which corresponds

25. to about one Hy0 per pentasodium tripolyphosphate
molecule). Such TPP may be produced by treating
anhydrous TPP with a limited amount of water. The
presence of the hexahydrate slows down the rapid
rate of solution of the TPP in the wash bath and

30. inhibits caking. One suitable grade of TPP is sold



rate of solution of the TPP in the wash bath and 30. inhibits caking. One
sui tabl e grade of TPP is sold under the nanme Thernphos NW the particle
size of this TPP as supplied is in the nei ghbourhood of 400 mcrons, its
phase | content is about 60% The m xture dispenses readily with cold water
5. in the automatic washing nachine. Its specific gravity is about 1.25 and
It gives excellent washi ng when used at a dosage of about 100 grans per .
wash | oad (as conpared with 170 grans per wash |oad for the usual heavy; ,
duty laundry detergent powders) in 10. con¥ent i onal Eur opean hone | aundiy
machi nes (which enploy about 20 litres of water for the washing bath). The
partial esters of phosphoric acid are known to act as foam suppressants and
are nmentioned for 15. that purpose in U S. Patent 4,264,466 (Colum 33,

| i nes 34-45). Thawdesmdds tans TiernphosxiWp| thar parhbekbeesizef ofhe

| ow-f oam ng typ&hi é%thc vent | I Dt YRRCA

Eur opean, e.g. %eglﬁﬁt%%t%l&a I n %sﬁ?n%ﬂ%:%ﬁlx\ﬁgg?h#ﬁg‘édzg.f é>8< I bit
little foam eve®iG¥aife diemhass iﬂﬁ9$kﬁ¥¥a}seéheﬁtoﬁobhosphoric acid and

thus do not require ame WP BSSeiEes Theadfi¢i ¢1iPRJBBLE RAPsPhOr US
conpound be ,selected from,a wd yarlq%%hpf materials, 1n, 25 addition
to the partTal && (ﬁ“ﬁﬂﬂiﬁﬂﬁﬂ”??h&ﬁ?l%. Wkanof &8 ndReFrdfida above.
Thus, one nay ewwlaoyity is about 1.25 and it gives excellent washing

when used at a dosage of about 100 grams per wash

load (as compared with 170 grams per wash load for

the usual heavy duty laundry detergent powders) in ' s

10. conventional European home laundry machines (which
émploy about 20 litres of water for the.washing
bath). '

The partial esters of phosphoric acid are known
to act as foam suppressants and'are mentioned for

15. that purpose in U.S. Patent 4,264,466 (Column 33,
lines 34-45). The compositions of this Example are,

- however, of the low-foaming type; when used to wash
conventional wash loads in typical European, e.g.
German, front-loading washing machines. They

20. exhibit little foam even in the absence of the
partial ester of phosphoric acid and thus do not
require any foam suppressant.

The acidic organic phosphorus compound may be
selected from a wide variety of materials, in

25, addition to the partial esters of phosphoric aéid
and alkanols mentioned above. Thus, one may employ
a partial ester of phosphoric or phosphorous acid
with a mono or polyhydric alcohol such as hexylene
glycol, ethylene glycol, di- or tri-ethylene glycol

30. or higher polyethylene glycol, polypropylene glycol,

S

*



2 partial ester of phosphoric or. phoesphorous acid with a mono or pol yhydric
al cohol such as hexyl ene glycol, ethylene glycol, di- or tri-ethylene

gl ycol 30. or higher polyethylene glycol, polypropylene gl ycol , 9.

gl ycerol, sorbitol, or nono- or di-glycerides of fatty acids, in which one,
two or nore of the alcoholic OH groups of the nol ecul e may be esteri- fied
with the phosphorous acid. The al cohol nmay be 5. a nonionic surfactant
suchxaihan et hoxyl at ed or et hoxyl at ed- propoxyl at ed hi gher al kanol, hi gher
al kyl enol, or higher alkyl anide. The -POR-group need not be bonded to
the organic portion of the nolecule through an ester |linkage; instead it
may be 10. directly bonded to carbon (as in a phosphonic acid, such as a
pol ystyrene in which sone of the aromatic rings carry phosphonic acid or
phosphi nic acid grglpseroi,asoabliybphosrhmono-aord disgllycaes igre@\df or

| auryl phosphoni c aghg% oL ggg bgncgﬂqgﬁt Qetoth% %5mo rhgn Lhrough ot her
I nterveni ng |inkages Luchta I nkages t rod h aton%5
Preferably, the caﬁbéﬁhﬁﬁé§pﬁar9§oapénpé ﬁb@u@qlﬁcuﬁ@ ovayaiiec gst@ddhor ous

compound is at |eagied: Watﬁuﬁﬁea§h5s notBud aélal. el Acohd1l mayHeg the

sui tabl e 20. Egnpoundgnare t he g age est er surfaﬁéppts descrlbed and
listed in Kir FrePORERBYE| BB BRECRYMPCAF RBcRIDOFSYates @TEdi ti on,
Vol . 22 (1983) Pagethdk@latedbpropoxylated higher alkanol, hlgher
alkyl phenol, or higher alkyl amide. The -POH group
need not be bonded to the organic portion of the
N\, molecule through an ester linkage; instead it may be
. 10. directly bonded to carbon (as in a phosphonic acid,
such as a polystyrene in which some of the aromatic
rings carry phosphonic acid or phosphinic acid
groups; or an alkylphosphonic acid, such as propyl
or laurylphosphonic acid) or may be connected to the
15, carbon through other intervening linkages (such as
linkages through O, S or N atoms). Preferably, the
carbon:phosphorus atomic ratio in the organic
phosphorous compound is at least 3:1, such as 5:1,
10:1, 20:1, 30:1 or 40:1. Among the suitable
20. compounds are the phosphate ester surfactants
described and listed in Kirk-Othmer "Encyclopedia of
Chemical Technology", 3rd Edition, Vol. 22 (1983)
Pages 359 to 361. |
The particular partial alkyl ester of

o

25. phosphoric acid and the Cjg to Cjg alkanol,
described in the foregoing Examples, is a soliad
which generally swells, but does not dissolve in the
nonionic surfactant. It is supplied as a powder.
In a preferred method, used in the Examples, the TPP
30. is added last (after the other solid ingredients have



The particular partial alkyl ester of 25. phosphoric acid and the Cl6 to
C18 al kanol, described in the foregoing Exanples, is a solid which
generally swells, but does not dissolve in the nonionic surfactant. It is
supplied as a powder. In a preferred nethod, used in the Exanples, the TPP
30. is added last (after the other solid ingredients have 10. been added
to the liquid blend of nonionic surfactant and reaction product of succinic
anhydri de and noni oni ¢ surfactant) and thﬁ powder of partial alkyl ester jof
phosphoric acid is added just 5. before the TPP. Acidic organic phosphors
conmpounds sol uble in the noni-onic surfactant may al so be enployed. As is
wel | known, the nonionic surfactants are characterised by the presence of

an organi c hydr o) oup, and, rgani ¢ hydrophilic group and are
typically pr odu%ef%f$¥%$c%%§:§h%a**%‘ﬁl‘gnbgﬁgg gnPénéPPbﬁat ic or alkyl
gron?tlclPydropthiaaﬂnntnﬁnﬂvwe&ctidqlpnodm«tdef(bydéﬂﬁhcl|c in naturg)

ractically any 3;%% carho LOXY, cam do
or amino group wt a free rogen attacﬁé%é€gn?neg%$t§§8e 3ﬁ§b8f

condensed with &Rk Qﬁt%ﬁt?ﬁthPiﬁbghyGracldlmﬁ ‘pddddctushker eof ,
pol yet hyl eng gl )tféZﬂoré Q:HéDF'IFPI&. N E Sy ngmog ok@ggth of the
hydr ophi lic 20. ﬂ) xyet |.ene, ch |n can be,rea adj usted to

le 1n the nonionic surfactant may

also be employed
As:is'well'known, the nonionic surfactants are
_ charecterised by thelpresence of an organic hydro- \
10. phobic group and an organic hydrophilic group and
are typlcally produced by the condensatlon of an
organic allphatlc or alkyl aromat1c hydrophobic
compound with ethylene ox1de (hydrophlllc in
nature). Pract1cally any hydrophoblc compound
15. having a carboxy, hydroxy, amldo or amino group with
a free hydrogen . attached to the nitrogen can be
condensed with ethylene ox1de or with the polyhydra-
tion product thereof, polyethylene glycol, to form a
nonionic detergent. The length_of the hydrophilic
20. or polyoxyethylene chain can be readily adjusted to
achieve the deeired balance_between the hydrophobic
~and hydrophilic groups. Typical suitable nonionic
surfactants are those disclosed in U.S. Patents
4,316,812 and 3,630,929, as well as those described
25. and listed in the discussion of nonionic surfactants
in Kirk-Othmer "Encyclopedia of Chemical.Technology“,
'3rd Edition, Vol. 22 (1983), Pages 360 to 379.
Nonionic surfactants often tend to form gels
with 11n1ted amounts of cold water; this can some-
30. times 1nterfere with the complete dispensing of the



achi eve the desired bal ance between.the hydrophobi ¢ and hydrophilic groups.
Typi cal suitable nonionic surfactants are those disclosed in U S. Patents
4,316,812 and 3,630,929, as well as those described 25. and listed in the
di scussi on of nonionic surfactants in Kirk-Ct hmer "Encycl opedi a of Chem cal
Technol ogy", 3rd Edition, Vol. 22 (1983), Pages 360 to 379. Nonionic
surfactants often tend to formgels with limted anounts of cold water;

this Can some- 30. tines interfere with thejgonplete dispensing of the
conp6§*t|on fromthe usual dispenser found I n conventional automatic hone

| aundry machi nes used in Europe. To |ower the gelllng tenperature, and thus
pronote easier dispensing, there may be included in 5. the conposition a

carboxylic acid ant ent pref e e agent .of this type
i s a conpound havif %m§8%5#6§§y Fgmnﬁﬁg §8P8ﬁ §aSPéRF F@gpgué“of a
noni oni ¢ surfactanconeegtlanhhlauEGmatxofhemeclaundaylda0h1nbheMSed in

di carboxylic acid gR, gﬁéch igoxy?ngthgr ?E%EBgtggggggh%g&% sgr agﬁﬁmg has

been esterified mnt e car r ou nﬁter
preferably in sol up¥emot# ﬂ%ﬁieﬁlélsaPﬂaéFamtth¢ﬁe péyyphospnéPéGHUHMder

salt is prefegabl yea éémpaékaibnnstalarﬁsxgl1Blaae'iaKLnft&l-agllmhg5phate

pyro- phosphate (e, t etrasodi r ophosphat e) xa- _met aphosphate. It
is preferred that Ték% %fﬁg?ﬁpgﬂ Kﬁ?d? uggFBFnP%NFkﬁﬁrégpﬁfHﬁmﬁ or
nor e compound having a carboxylic moiety joined to the

residue of a nonionic surfactant, e.g. a half ester
of succinic acid or other dicarboxylic acid in which

10. the OH group of the nonionic surfactant has been

esterified with one carboxyl group of the acid.
This material is preferably in solution in nonionic
sur factant.

The polyphosphate builder salt is preferably an

15. alkali metal (e.g. Na or K) tripolyphosphate, pyro-

phosphate (e.g. tetrasodium pyrophosphate) or hexa-
metaphosphate. It is preferred that these be

largely in anhydrous form. Mixtures of two or more
different polyphosphates may be used. The polyphos-~

20. phate may also be used in admixture with one or more

_ other water-soluble detergent builders.

N\ Among other suitable builders are inorganic and
organic builder salts such as the phosphates,
carbonates, silicates, phosphonates, polyhydroxy-

25, sulphonates, polycarboxylates and the like. Typical
suitable builders are those disclosed in U.S.
Patents 4,316,812; 4,264,466; and 3,630,929,
Since, as indicated in the Examples, the compo-
sitions of the present invention may be used at
30. relatively low dosages, it is desirable to supplement



di fferent pol yphosphates nmay be used. The pol yphos- 20. phate may al so be
used in adm xture with one or nore other water-sol uble detergent buil ders.
Anong ot her suitable builders are inorganic and organic builder salts such .
as the phosphates, carbonates, silicates, phosphonates, polyhydroxy- 25.

sul phonat es, pol ycarboxyl ates and the |ike. Typical suitable builders are
those disclosed in U. S. Patents 4, 316, 812; 4, 264, 466; and 3, 630, 929. Si nce,

as indicated in the Exanples, the conpo- ibtlons of the present |nvent|gg
may be used at 30. relatively | ow dosages; I't is desirable to suppl enent—
12. any phosphate or phosphate-form ng buil der (such as sodi um

tripol yphosphate) with an auxiliary builder such as a polyneric carboxylic

aci d having high cal ci um_bi ndi ng cap aCIté in agount in the range, 5. for
i nstance, of abd®RY PRISERRLY[OF nehesrPaterierming bualder (s @ i on

whi ch coul d ot hesod fHen u&mcspﬁhbgpﬁ@eamtw@anoanaaukamhltbl udalgeum

~ ph h S h | Th
Eoﬁ;gs?:?on gfefera Iaé%ﬂ%?*%%egggSé?ﬁ??ﬁ%ﬁlﬁl8§&ﬂ|H§Véﬁgn%lgﬁhls may beea

per oxygen conpomcmrbasdmgad:kpacmpt ainpambuonat én paecaahgegt e or
e nyar o o813 R EAaRL St BR8B! €6ty Be5pAe BpBOIECatS,
to inhibit "incrustation whlch could otherw1se be
caused by formation of an insoluble calcium
phosphate. Such auxiliary builders are well known
'in the art. o : o\

10. The composition preferably comprises a
peroxygen bleaching agent. This may be a peroxygen
compound, such as an alkali metal perborate,
percarbonate or perphosphate; a particularly
suitable material is sodium perborate monohydrate.

15. The peroxygen compound is preferably used in
admixture with an activator therefor. Suitable
activators are those disclosed in U.S. Patent
4,264,466 or in column 1 of U.S. Patent 4,430,244.
Polyacylated compounds are preferred activators;

20. among these, compounds such as tetraacetyl'éthylene
diamine ("TAED") and glucose pentaacetate are
particularly preferred. '

.The activator usually interacts with the
peroxygen compound to form a peroxyacid bleaching
. 25.'agen£ in the wash water. It is preferred'to include
a sequestering agent of high complexing power to
inhibit any undesired reaction between such peroxy-
acid and hydrogen peroxide in the wash solution in
the presence of metal ions. Such a sequestering
30. agent is an organic compound which is able to form



adm xture with an.activator therefor. Suitable activators are those
disclosed in U-'S. Patent 4,264,466 or in columm 1 of U S. Patent 4,430, 244.
Pol yacyl ated conpounds are preferred activators; 20. anong these, conpounds
such as tetraacetyl ethylene diamne ("TAED') and gl ucose pentaacetate are
particularly preferred. The activator usually interacts with the peroxygen
conpound to form a peroxyacid bl eaching 25. agent in the wash water. It is
preferfed to include a sequestering agent of high conpl exi ng power to

i nhi brt -any undesired reaction between such }geroxy- aci-d and hydrogen
peroxide in the wash solution in the presence of netal ions. Such a
sequestering 30. agent is an organic conpound which is able to form 13.
a.conplex with Cu2+ ions, such that the stability constant (pK) of the

conpl exation 1S equabohpiai GAeH Su2NaBnd, Fudliiar ithd'Utinizdp 1oni C
strength of 0.1 nole/litre, pK.being_conventionally 5. efined y “t he
formula: pK=-1og KCRREFEDE Kgﬁﬁegéngh@h€q&@£%ﬁQ&QQHniﬁnﬁﬂQﬁﬁ.tOHRE, for
exanpl e, the pK vabueatker thanplexati @5°af, AP0 Mald N and EDTA at
Sequest ering agent SeFSABEHe 0RO EnBCASAMdRERa BX $F tha AGEA S ik d
(NTA); ethyl eSe di dafasedebyasbet foravild :( BEFAL g KeWinpiren® tnepomdsent
pentaacetic acid (PREPAYuidiBLI¥NCRBnstant. Thus, for example, the pK
values for complexation of copper ion with NTA and
| EDTA at the stated conditions are 12.7 and 18.8,
(v respectively. Suitable sequestering agents include -
10, the sodium salts of nitrilotriacetic acid (NTA);
ethylene diamine tetraacetic acid (EDTA); diethylene
triamine pentaacetic acid (DETPA); diethylene
triamine pentamethylene phosphonic acid (DTPMP); and
ethylene diamine tetramethylene phosphonic acid
15. (EDITEMPA).
Other ingredients which may be included in the
composition include enzymes (e.g. proteases,
amylases or lipases or mixtures thereof), optical
brighteners, antiredeposition agents, and colourants
20. (e.g. pigments or dyes).
Y, The composition may also contain an inorganic
insoluble thickening agent or dispersant of very
high surface area such as finely divided silica of
extremely fine particle size (e.g. of 5-100 milli-

25, microns diameter such as sold under the name (Aerosil
(Registered Trade Mark)) or the other highly voluminous inorganic
carrier materials disclosed in U.S. Patent
3,630,929, in proportions of 0.1-10%, e.g. 1 to 5%.

For best results it is preferable, however, that

30. compositions containing peroxygen compound and



triam ne pentanet hyl ene phosphonic acid (DTPMP); and . ethyl ene di am ne

t et ranet hyl ene phosphonic acid 15. (EDI TEMPA). O her ingredients which may
ve included in the conposition include enzynes (e.g. proteases, anylases or :
| i.pases or m xtures thereof), optical brighteners, antiredeposition agents,
and colourants 20. (e.g. pignments or dyes). The conposition may al so

contain an inorgdnic insoluble thickening agent or dispersant of very high
surface area such as finely divided silici4of extrenely fine particle s[Jp.
(e.g. of 5-100 mlli- 25. mcrons dianeter“such as sold under the name *~
(Aerosil (Registered Trade Mark)) or the other highly volum nous inorganic
carrier materials disclosed in U S. Patent 3,630,929, in proportions of
0.1-10% e.g. 1 to 5% For best results it is preferable, however, that 30.
conposi tions com@thVatPhetbayeEATdohpoanhssantially free of such

S acti vat or ther@éx@ééuﬁkfs%&b&éﬁ%@héi‘ éieecai;esuclitca%%% % FH¥hoR, ot her
£ |

silicates; it hgg been found, for anc th lica a silicatés
promote the und ??eﬂ“%@%ﬁﬁ%bs???ﬁnsb 1Fﬁeaﬁér5}}&€P&eslRerotédGME on, the
use of these watmdems:oémbaecompogaamnrratethal peeayaeadent xef her pr obl ens

D the systam NesdPLIG oM. Skl CBr %bnglal dap ke EbHpTskY ARG oo v

in the prac |ce esent Thvent ron-and 3 er abl y
substantially frmﬁxqﬁlals can present other problems in the system.

No volum1nous silica or chain structure type clay is

needed in the practice of the present invention and

the'composition is preferably substantially free of o/
10. such materials. . _

While in the preferred compositions the average
part1cle size of the solids has been reduced to less:
than about 10 microns (e.g. typically only about
5-10% of the solids content has a particle size

15. above 10 microns), the invention may also be applied
to compositions which have not_beeh so finely
ground. It will be understood that finer grinding
increases the stability of the compositidn against
settlinglon standing; according to Stokes law the

20. smaller the particle size the lower the rate of
sedimentation. By raising the yield value obtained
with a given degree of grinding, the use of the

~acidic phosphorus compound can make it possible to
increase the stability of compositions in which the

25. average particle diameter is say 15, 20, or 25
microns,_as by using increased amounts of the acidic
phosphorus compound to attain the desired yield
value of at least about 2 Pascals.

In the compositions of the invention, typical

30. proportions of the ingredients are as follows:



“10. such materials. Wiile in the preferred conpositions the average
particle size of the solids has been reduced to | ess than about 10 m crons
{e-g. typically only about 5-10% of the solids content has a particle size
15. above 10 microns), the invention nmay al so be applied to conpositions
whi ch have not been so finely ground. It will be understood that finer
grinding increases'the stability of the conposition against settling on
stanq“pg according to Stokes | aw the 20. sq&LLer the particle size the

| ower—=the rate of sedinentation. By raising yield value obtained with a
gi ven degree of grinding, the use of the acidic phosphorus conpound can
make it possible to increase the stability of conpositions in which the 25.
aver age particle dianeter is say 15, 20, or 25 microns, as by using

i ncreased anounts of th§“§é’ie@|d@dpl$@§yﬂw dwidsier tvo.fdtltralﬁha heardessi r ed

yield value of at bgasboakouo 2oPE983! Sudh) dQFYP UL, Uy t{élﬁ: 25
I nvention, typical roportions of the ingredients are as f

15. Suspended deteFﬁeﬁPQbU|lder wi thin the range of about 10 to 60% such
as 20 to 50% e.qg. abouLla_ﬁltiOph@%e Idogpird siimes aodguiics iU Ry C
surfactant 5. g (aggaggpbbggghgi% '%iggﬁﬁ@é%auqyﬁéxfif%”é%fﬁﬂ'é' nhi bi tor)

within the range o
inhibitor) w1th1n the range of about 30 to 70%, such

as about 40 to 60%; this phase may also include a
diluent such as a glycol, e.g. polyethylene glycol

U (e.g. "PEG (Registered Trade liark) 400") or hexylene glycol.‘

10. Carboxylic acid antigelling agent, in an amount
to supply in the range of about 0.5 to 10 parts
(e.g. about 1 to 6 parts, such as about 2 to 5
parts) of -COOH (M.W.45) pef 100 parts of the blend
of such compound and the nonionic surfactant;

15. typically the amount of this anti-gelling agent is
in the range of about 0.01 to 1 part per part of
nonionic surfactant, such as about 0.05 to 0.6 part,
e.g. about 0.2 to 0.5 part;

Peroxygen compound (such as sodium perborate

20. monohydfate) in the range of about 2 to 15%, such as
about 4 to 10%;

Activator, in the range of about 1 to 8%, such
as about 3 to 6%;
Sequestering agent of high complexing power, in

25. the range of about 0.25 to 3%, such as about 0.5 to
2%;

Acidic organic -POH compound, in the range of
0.01 to 5%, such as about 0.05 to 2%, e.g. about 0.1
to 1%.
30. In this application all proportions are by



as about 40 to 60% this phase may al so include a diluent suech as a glycol,
e.g.* pol yethyl ene glycol (e.g. "PEG (Registered Trade Mark) 400%) or

shexyl ene gl ycol. 10. Carboxylic acid antigelling agent, in an anount
to supply in the range of about 0.5 to 10 parts (e.g. about 1 to 6 parts,
stich as about 2 to 5 parts) of -COOH (M W45) per 100 parts of the ‘bl end of
such conmpound and the nonionic surfactant; 15. typically the amount of this
anti-gelling agent is in the range of about 0.01 to 1 part per part of =7
noni oni ¢ surfactant, such as about 0.05 t@9_0.6 part, e.g. about 0.2 to B5
part; Peroxygen conpound (such as sodi um ggrbor ate 20. .nonohydrate) in the
range of about 2 to 15% such as about 4 to 10% Activator, in the range of
about 1 to 8% such as about 3 to 6% Sequestering agent of high conpl exing
power, in 25. the range of about 0.25 to 3% such as about 0.5 to 2%

Aci di ¢ organi c -H38RonpRLeSS ehhereisanisdarabedl t dnsS%hesBaamgd esbout
0.05 to 2% e g.atémspnérc(prddeudl is used! Anibss 8RRbigateon al!
proportions are by,. _.J16. welght unless otherwi se indicated. In the

Exanpl es at orrsph]eli/?’cc?)treegs-ure i s used unl ess otherw se indicat ed.

5.



17. CLAIMS 1. A liquid nonaqueous or substantially nonaqueous heavy duty
laundry detergent conposition conprising a suspension of an alkali netal
Jpol-yphosphate builder salt in a liquid nonionic 5. surfactant, the said
conposition containing an organi ¢ phosphorus conpound having an acidic -POH
group which conpound is present in an anount effective to raise the yield
val ue of the said conposition. 10. 2. A conposition as clained in daim1l
in mﬂlph the said conposition is substantially non- aqueous and has a yield
val ue™i'n the range of about 2 to 8. 15. 3. A conposition as clainmed in
Caiml or daim2 in which the said conpositfon is of the | ow foam ng
type even in the absence of the said organi c phosphous conmpound. 20. 4. A
conposition as clained in any one of Clains 1 to 3 in which the said

pol yphosphate salt is sodiumtripol yphospha€eAI®S, 5. A
conposition as clained in any one of Clains 1 to 4 in which the particle
size of the said suspended builder salt is |less than about 10 m crons.

1. A liquid nonagqueous or substantially
nonagueous heavy duty laundry detergent composition
comprising a suspension of an alkali metal
polyphosphate builder salt in a liquid nonionic

5. surfactant, the said composition containing an

W, organic phosphorus compound having an acidic -POH
group which compound is present in an amount
effective to raise the yield value of the said
composition.

10.

2. A composition as claimed in Claim 1 in
which the said composition is substantially non-
aqueous and has a yield value in the range of about
2 to 8.

15.

3. A composition as claimed in Claim 1 or
Claim 2 in which the said composition is of the low-
foaming Eype even in the absence of the said organic
phosph04§ compound.

20.

4., A composition as claimed in any one of
Claims 1 to 3 in which the said polyphosphate salt
is sodium tripolyphosphate.

25. 5. A composition as claimed in any one of
Claims 1 to 4 in which the particle size of the said
suspended builder salt is less than about 10 microns.

30. |
I\

Y g



30. . 18. 6. A conposition as clainmed in any one of Clains 1 to 5 in which
t he tarbon to phosphorus atomic ratio in the said phosphorus comrpound is at
{east about 3:1. 5. 7. A conposition as clained in any one of Clains 1 to 6
in which the said organi c phosphorus conmpound is a partial ester of an

al kanol and phosphoric acid. 10. 8. A conposition as clainmed in daim?7 in
which the said al’kanol is a higher alkanol. 9. A conposition as clained in
any one of 15. Cains 1 to 8 which has begg prepared by grinding the sagg
suspension until the particle size of the sdid suspended builder salt is

| ess than about 10 microns. 20. 10. A conposition as clainmed in any
one of Clains 1 to 9 in which the said conposition is substantially
nonaqueous and contalas erOXégen bl each. _25. A conmposition as
claimed in Caim 10 ifi-whPcROBREEiLign 880 £}gdmes) é&bﬁ’ﬂowﬁﬂq €5 sodi um
perborate and anckaimgalotot Beiaf @hich2¢nhd éﬁﬁh@%lkbo@ﬁﬁ%gﬂdyﬁgﬂj' n daim

11 1n 30. which {he, 58 gaggglggtgﬁel%a&gtr%acekyfﬂj1 é%%%bund is at
' least about 3:1.

5.
7. A composition as claimed in any one of
Claims 1 to 6 in which the said organic phosphorus
compound is a partial ester of an alkanol and
phosphoric acid. , _ U/
10. '

8. A composition as claimed in Claim 7 in
which the said alkanol is a higher alkanol.

9. A composition as claimed in any one of
15. Claims 1 to 8 which has been prepared by grinding
the said suspension until the particle size of the
said suspended builder salt is less than about 10

microns.

20. 10. A composition as claimed in any one of
Claims 1 to 9 in which the said composition is

substantially nonaqueous and contains a peroxygen
bleach.
25, ll. A composition as claimed in Claim 10 in

which the said peroxygen bleach comprises sodium
perborate and an activator therefor.

12. A composition as claimed in Claim 11 in
30. which the said activator is tetraacetylethylene-
diamine.

* €. L M §
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Ei am ne. 19. 13. A conposition as clained in any one of Clains 1 to 12
ubstantially free of silica or silicate thickening agent. 5. 14. A
?onposition as clainmed in any one of Clains 1 to 13 substantially free of
chain structure type clay. 15. A conposition as claimed in any one of 10.
Clains 1 to 14 which contains a carboxylic acid anti-gelling agent. 16. A
conposition as clairnmed in Caim1l substantially as specifically described
herekg;wﬁth 15. reference to Exanple 2, 3 orlé.

13. A composition as claimed in any one of
Claims 1 to 12 substantially free of silica or
silicate thickening agent.

5. l4. A composition as claimed in any one of
Claims 1 to 13 substantially free of chain structure
type clay.

Y 15. A composition as claimed in any one of
10. Claims 1 to 14 which contains a carboxylic acid

anti-gelling agent.

16. A composition as claimed in Claim 1
substantially as specifically described herein with
15. reference to Example 2, 3 or 4.
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