2176405 DI SHWASHER DETERGENT COMPQOSI TI ONS The present invention relates to

aut omati c di shwashi ng detergent. conpositions having thixotropic 5

properjies, inproved chem cal and physical stability, and which are readily

di spersible in the washing nediumto provide effective cleaning of

di shware, gl assware, china and the |Iike. Commercially avail abl

houfehol d- machi ne 10 di shwasher detergents provided in pomderfflo?@ -
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char'acteri zed as roplc past products sb
pr| marily obj ectalsinmiand h%al—llfﬁey are insufficiently viscous to remal n

"anchored" in the dicoaRer ciP1dflytRrailable household-machine
10 dishwasher detergents provided in powder form have

several disadvantages, e.g. non-uniform composition;
costly operations necessary in their manufacture;
tendency to cake in storage at high humidities,
resulting in the formation of lumps which are difficult
15 to disperse; dustiness, a source of particular
irritation to users who suffer allergies; and tendency
to cake in the dishwasher machine dispenser. Ligquid
forms of such compositions, moreover, generally cannot
be used in automatic dishwashers due to high foam
20 levels, unacceptably low viscosities and exceedingly
high alkalinity.
Recent research and development activity has
focussed on the gel or "thixotropic" form of such 19
W, compositions, e.g. scouring cleansers and automatic-~
" 25 dishwasher products characterized as thixotropic
pastes. Dishwasher products so provided aré primarily
objectionable in that they are irisuff:!.ciently viscous
to remain "“anchored" in the dispen-ser-cup'.of the
dishwasher, and morevoer vyield spotty residues on
30 dishware, glassware, ‘china and the like. Ideally,
thixotropic cleansing compositions should be highly
viscous in a quiescent state, Bingham plastic in
nature, and have reiatively high yield values. when



dﬁshmasher, and norevoer yield spotty residues on 30 dishware, glassware,

china and the like. Ideally, thixotropic cleansing conpositions should be
hisghl ysvi scous in a qui escent state, Binghamplastic in nature, and have
relatively high yield values. when 2 subjected to shear stresses,

howgver, such as being shaken in a contai nér or squeezed through an
ori.te, they should quickly fluidize and, upon cessation of the applied

shear stress, uickly revert to the hi viscosity/Binghampl asti¢ _state.
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ADD, ontain 1) sodiumtripol yphosphat e

(NaTPP) to soft e®t orP &¥ hafas Ce ne&'ales‘ anﬁ’?ﬁeen&l‘g}lﬁg aR®@ of®
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The provision of automatic-dishwasher compositions

in gel form having the aforedescribed properties has

— thus far proven problematical, particularly as regards

compositions for use in home dishwasher machines. For

effective use, it is generally recommended that the

automatic dishwashing detergent, hereinafter also

designated ADD, contain (1) sodium tripolyphosphate

(NaTPP) to soften or tie up hard-water minerals and to

- emulsify and/or peptize soil; (2) sodium silicate to

supply the alkalinity necessary for effective

-detergency and to provide protection for fine china

glaze and pattern; (3) sodium-carbdnate, generally

considered to be optional, to enhance alkalinity; (4) a

N chlorine-releasing agent to aid in the elimination of

o o soil specks which lead to water sthting; and (5)

defoamer/surfactant to reduce foam, thereby enhancing

machine efficiency and supplying requisite detergency.

See, for example, SDA Detergents " in Depth,

"Formulations Aspects of Machine Dishwashing”, Thomas

Oberle (1974). Cleansers approximating to the afore-

. described compositions are mostly liquids or powders.

Combining such ingredients in a gel form effective for

_home-machine use has proved difficult. Generally, such

compositions omit hypochlorite bleach, since it tends

to react with other chemically active ingredients,



gl aze and pattern; (3) sodium carbonate generally considered to be
enhance al kalinity; (4) a chlorine-releasing agent to aid in

optional, to
the el i m nat

i on of soil specks which lead to water spotting; and (5)

def oanmer/surfactant to reduce foam thereby enhanci ng.machine efficiency
g requisite detergency. See3 for exanple, SDA Detergents

and supplyin
in Depth, "
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pochlorite bleach, since 1t ten react with other

phosphat es apd.p o) 5:2aSORkL ;2 and suds
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Cl-(hypochlorite) bleach but no organic surfactant or
foam depressant. The product is described, moreover,
as a detergent slurry with no apparent thixotropic
properties. ' '

U.S. Patent No. 3,985,668 describes abrasive
scouring cleaners of ‘gel-like consistenéy containing

(1) suspending agent, preferably the Smectite and

attapulgite types of c¢lay; (2) abrasive, e.g. silica
sand or perlite; and (3) filler comprising light
density powdered polymers, - expanded perlite and the
like, which has a bouyancy'and'thus stabilizing effect
on the composition in addition to serving as a bulking
agent, thereby replacing water otherwise available for
undesired supernatant layer formation due to leaking
and phase destabilization.' The foregoing are the

"essential ingredients. 'Optional-ingrédients'include

" hypochlorite bleach, bleach stable surfactant and

buffer, e.g.”silicates,~carbonates; and monophosphates.

"Builders, such as NaTPP, can be included as further
‘optional ingredients to supply or supplement building

30

function not ‘provided by the buffer, the amount of such

builder not exceeding 5% of the total composition,

according to the patent. ‘Maintenance of the desired
(greater than) pH 10 levels is achieved by the

o

i



f oam depressant. The product is described, noreover, as a detergent
slurry with no apparent thixotropic properties. U S. Patent No. 3,985, 668
daescri bes abrasive scouring cleaners of gel-like consistency containing (1)
suspendi ng agent, preferably the Smectite and attapulgite types of clay;
(2) abrasive, e.g. silica sand or perlite; @nd (3) filler conprising |ight
dendiAfy powdered polyners, expanded perlite and the 20 |ike, which has a
bouytancy and thus stabilizing effect on the conposition in addition to

serving as a bulgqiflgeg Sti1 éf@ée@o,ﬁgahaglt@ vat g1 ot hgaw $8 ayaigabtg for
undesi red super nat ant ayer ormation d | eaki ng, and phase
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Palmolive, liquid ADD compositions are disclosed which

~ have properties desirably characterizing thixotropic,

A, 10 gel-type structure and which include each of the

various ingredients necessary for effective detergency

with an automtic dishwasher. The normally gel-like

-agueous éutbmatic dishwasher detergent composition

having thixotropic properties includes the following
ingredients, on a weight basis: ‘

15
(a) 5 to 35% alkali metal tripolyphosphate;
(b) 2.5 to 20% sodium silicate;
(c). 0 to 9% alkali metal carbonate;
20 (@) 0.1 to 5% chlorine bleach stable, water
dispersible organic detergent active material;
_ (e) 0 to 5% chlorine bleach stable foam
~/ depressant;
(f) chlorine bleach cémpound in an amount to
5~ Provide about 0.2 to 4% of avéilable chlorine; and
' (g) thixotropic thickener in an amount sufficient
- to providé_.the composition. with thixotropy index of
‘about 2.5 to 10.
' ADD compositions so formulated are low-foaming;
30 are readily soluble in the washing medium and most

effective at pH values best conduétive to improved
- -cleaning performance, viz, pH 10.5-13.5. The
compositions are normally of gel consistency, i.e. a



m ni m ze deconposition of chlorine bleach and undesired interacti on between
surfactant and bl each. When present, NaTPP is |imted to 5% as stated.
Foam killer is not disclosed. In U K Patent Applications GB 2,116, 199A ande
GB 2, 140, 450A, both of which are assigned to Col gate- Pal nolive, |iquid ADD
conposi tions are disclosed which have pgoperties desirably characterizing
ihixotropic, 10 gel -type structure and whi ch include each of the variouss{.

I ngredi ents necessary for effective detergency with an autontic di shwashet.

| Ehe_ nor rrﬁ!-lyhﬂgh_-lly keigeuweds apaymé am igegjwmal lﬁher mhatefgacai_t BQURag tion
avi ng thi xofropic properti.es includes the follow ng ingredients, on a

wel ght basi sPLRapag BLSBHLE SRR HEERE (3 PPolyPHbopRAPELYTLY 288 aR) 200
sodium silicpleld(waluest.o Weaxdvkdinghe) ah defldoridtec;siar forcéd)lis 0.1 to
5% chl ori ne all e, . wat disp ' or. | C rgen | ve
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avai | abl e chbpeigezedndutohtili MaldHRishdil Ckengeri Budh @ERWAL 1B, ci ent
to provide the conposition with thlxo%%ﬁﬂ |ggex of about 2.5 to 1d. ADD
conposi ti onstBE  SPRRCHIFiRe 3w TG é; guigdized  APY SBREALY in the

washi ng nedi @9spedsedst When the. shear force is discontinued, the
' _ fluid composition quickly reverts to a high viscosity,
10 Bingham plastic state closely approximating its prior L}
consistency.

While these previously disclosed  liquid ADD
formulations are not subject or subject to a lesser
degree to one or more of the above described

15 deficiencies, it has been found that in actual
practice, still further improvements in physiéal
stability are requiréd to increase the shelf-like of
the product and thereby enchance consumer acceptance.

Accordingly, it is an object of the invention to

20 provide liquid ADD compositions having thixotropic
properties with improved physical stability and
rheological properties;-' .

It is also an obejct of the invention to provide

- thixotropic ligquid ADD compositions having reduced

25 levels of thixotropic thickener without adversely
effecting the generally high viscosities at low shear
-rates and lower viscosities at high shear rates which
are characteristic of the desired thixotropic
properties. _

30 These and other objects of the invention which

- will become more readily understood from the following
detailed description of the invention and: preferred
embodiments thereof are achieved by incorporating in a



effective at pH val ues best conductive to | nproved cl eaning performance,
viz, pH 10.5-13.5. The conpositions are normally of gel

consi stency, i.e. a 5 highly viscous, opaque jelly-like material having

Bi ngham pl astic character and-thus relativelg high yield val ues.
Accordingly, a definite shear force is necessary to initiate or increase
f1 ow, “duch as would 5 obtain within the agitated dispenser cup of

an energi zed aut onbirmall 3pwagdr~likederaguehwondintomatide dbsheasisher |

qui ckl'y fluidizedsap Ly di f . ' ;
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subject to a Iesser_degree to one or nore of the above dESCFI%ed 15
deficiencies3. ithixgtropienadeBlimd - that in actual practice, stil
further inprovenents iAcpby@ivadly} alin idyeabaoflUabp@dto, | BAeCaSeebbat
shel f-1ike of the.groduc and therq&¥ enchance c mer cge&}ance.
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and thixotropig properties which include, on a weight

. 10. Dbasis: - _
- (a) 5 to 35% alkali metal (e.g tri)polyphosphate;
(b) 2.5 to 20% sodium silicate; '
(c) O to 9% alkali metal carbonate; .
_ (d) 0.1 to 5% chlorine bleach stable, water
15, dispersible organic detergent active maﬁerial;
() 0 to 5% chlorine bleach stable foam
depressant; , . |
(f) chlorine bleach compound in an amount to
provide about 0.2 to 4% of available chlorine;
20. (g) thixotropic thickener in an amount sufficient

to provide the composition with a thixotropy index .of

~about 2.0 to 10;
(h) 0 to 3% sodium hydroxide; .
(i) a polyvalent metal salt of a Cg to Cy, fatty
' 25. aecid in an amount effective to increase the physical
#7°  gtability of the composition; and
% - () Dbalance water.
_  In.another aspéct the invention provides a method
for cleaning dishware in an automatic dishwashing
30.  machine with an aqueous' wash/bath containing an
effective amount of the ligquid automatic dishwasher
deterent (LADD) composition as described above.
“According to this aspect of the invention, the LADD



rheol ogi cal properties. It is also an obejct of the invention to provide *
t hi xotropic liquid ADD conpositions having reduced 25 |l evels of thixotropic
t lgi ckener wi thout adversely effecting the generally high viscosities at | oy
shear rates and | ower viscosities at high shear rates which are

characteristic of the desired thixotroplc properties. 30 These and.
Yot her objects of the invention which w |l becone nore readily under st ood/:
fromthe follown detalled escripti.on of the in entlon referred -
embodi nents ¢ tign GRM efed #Wco?%‘b‘?eacfi Pn tﬁ‘e ‘g‘??ﬂa Fy
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haV|rm)t§nxotr prc properties which include, on a weig sis:. (a) 5
to 35% al kalthe®etP (e. UEH ) A& yPosfRR e; wahero. 5PF9Y20%%93E| JrRi I i cate;

dishwashing machine.
Generally, ADD effectiveness is directly related
to (a) available chlorine levels; (b) alkalinity; (c)
solubility in washing medium; and (d) foam inhibition. -
10 "It is preferred herein that the pH of the ADD -/
" composition be at least about 9.5, more preferably from
about 10.5 to 13.5 and most preferably at least about
11.5. At relatively lower pH values, the ADD product
is too viscous, i.e. solid-like, and thus not readily
13 fluidized under the shear-force levels created within
the dispenéer cup under normal machine operating
conditions. In essence, the composition loses much, if
not all, of its thixotropic character. Addition of
NaOH is thus often needed to increase the pH to within
20 the above ranges, and to increase flowability
properties. The presence of carbonate is also often
needed herein, since ‘it acts as a buffer helping to ;;)
maintain the desired pH level., Excess carbonate is to |
be avoided, however, since it may cause the formation
of needle-like crystals of carbonate, thereby impairing
the stability, thixotrophy and/or detergency of the ADD
product. Caustic soda (NaOH) serves the further
function of neutralizing the phosphoric or phosphonic
"acid ester foam depressant when present. About 0.5 to
3wt%s of NaOH and ébout 2 to 9wt% of sodium carbonate in
the composition are present. About 0.5 to 3wt% of NaOH

and about 2 to 9wt% of sodium carbonate in the
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(c) O0to 9% alkali nmetal carbonate; (d) 0.1 to 5%chlorine bleach stable,
wat er 15. dispersible organic detergent active material; (e) 0O to 5%

chl orine bleach stable foam depressant; (f) chlorine bleach conpound in
an anount to provide about 0.2 to 4% of available chlorine; 20. (9)

t hi xotropic thickener in an anmount sufficie® to provide the conposition
mﬁrﬁta t hi xotropy i ndex of about 2.0 to 10; (h) 0 to 3% sodi um hydr oxi de;
(i) ~a polyvalent netal salt of a [err] to Eerr] fai%g 25. acid in an
anount effectivecraprsitdene are pivpdicedl 3dsbpnphy sheudgnpbei mafed and

(i) balance vatghat! BuEF2ciehtaSARGL iy M HOPHriRAELP by 1T hrsor
cl eani ng di shware in ag&auto t.i c di shwashing 30. nmachine wth an aqueous

wash/ bath = cont aPRAn§OddNMe *anmount of the |iquid automatic
di shwasher deterent (TABDNaIRHOShDloyedsidettie bashpdoieiofcinr di ntardde

boured | nto ghe BEsHEThoBCS of SPhE AR ETES T A AN MERRT ndOmedh A0 AR,
will, - should preferably be free of heavy metal which tends to
decompose: or inactivate the preferred sodium
'hypochlorite and other chlorine bleach compounds. The
NaTPP may have an average degree of hydration of less
than about 1 or more than about 5 e.g. 0 to 2.7% by
weight or at least 16.5% of water, including the stable
hexahydrate with a degree of hydration of 6
corresponding to about 18% by weight of water or more.
Actually, humidificatién to an average of about 0.3 to
15 1%.wat§r ;s highly effective, serving it is thought to
form seeds of the stable hexahydrate which expedites
hydration and solubilization of the remaining NaTPP
particles. On average, the NaTPP contains about 5 to
 15% by weight water, corresponding to an average degree
of hydration of about 1 to 5. If only the hexahydrate
is used, the detergeht product is liquid and has little

_ if any thixotropic character. If only the anhydrous
"~/ NaTPP is used, the product is too thick and therefore
| unsuitable. Effective compositions are obtained;: for

20

example, when using a 0.5:1 to 2:1 weight: - ratig of

23 anhydrous to hexahydrated NaTPP, values of, about: 1:1
being particﬁlarly preferred.

Foam inhibition 'is 4important to increase

- dishwasher machine efficiency and minimize

ljd. destabilizing effects which might occur due to the

presence of excess foam within the washer during use.
Foam may be sufficiently reduced by suitable selection
of the type and/or amount of detergent active material,



within just a few seconds, -pronptly thicken to i-ts normal 'gel-1ike state to

remain securely within the dispensing cup until

shear forces are again

3gplied t her et o, such as by the water spray from the dishwashing

chi ne.

General ly,

ADD effectiveness is directly related to (a) avail able

chlorine levels; (b) alkalinity; (c) 109olubility in washing medium and:
(d) foan1|nh|b|t|on It is preferred herein that the pH of the -4DD
conp05|t|on be at |east about 9.5, nore preferabléhfron1about 10.5 to 13.5°
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desired pH | e a t [
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Caustic
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available for example from BASF--Wyandotte (PCUK-PAE),

"and especially the alkyl acid phosphate esters of the
- formula

HO-P-OR
| ]

OR

available for example from Hooker (SAP) and Knapsack

'(LPKn—158), in which one or both R groups in ‘each type
. of ester may represent independently' a C12 20 alkyl

group. Mixtures of the two types, or any other
chlorine bleach stable types, or mixtures of mono- and
di-esters of the same type, may be employed Espec1ally

preferred is a mixture of mono- and di- -C16-18 alkyl

acid ' phosphate - esters such as monostearyl/dlstearyl

Hacid phosphates 1.2/1 (Knapsack). When employed,

proportions of 0.1 .to 5wts, preferably' about 0.1 to

it may

“



function of neutralizing the phosphoric or phosphonic acid ester foam
depressant when present. About 0.5 to 30 3wt % of NaCOH and about 2 to 9wt %
oé sodium carbonate in the conposition are present. About 0.5 to 3wt % of
NaOH and about 2 to 9wt % of sodium carbonate in the 8
conposition are typical although it shoul'd kg noted that sufficient
alkalinity may be provided by the NaTPP and sodiumsilicate. The NaTPP
enpl oyed in the conmposition in a range 5 of about 8 to 35wt % preferably

about 20 to 30wt g0, 59 d g efe@aab! Hebe ddPenOf fHearneebamp¥y o bends to
- deconpose or inactiyat thﬁ preferred sqdiu gy ochlorite and ot her
chlorine bl each E¥RpHGEAdstheThEL ?PFagéy Rav rgeata e tddg somponent

hydration-of l'esgd)has gbamt dépeessant t(eIingeherialdye rangd i £2ckloanoult)

wei ght or at |east.16..5%pf, water, jncluding t ghl,e hexaghydr at ith a
degree of hydrati?ghjroft% ﬁb}rgggo ﬁe%e%ég’la?go%gﬂg%iﬁ \Ag?g t')‘df wg}t\greror
nmore. Actualby, @efipdimrsatwhiich omay dver agedof indbude 0 £ort cetdmpieerthies

hi ghly effectiveﬁnagﬁvgggiegﬁégfthought to formseeds of the stable
1

hexahydr at e whi ch expedites ation and sol ubilization of the renaining
NaTPP _ Although any chlorine bleach compound may be

employed in the compositions of the invention, such as

dichloro-isocyanurate, dichloro-dimethyl hydantoin, or

k/ 10, chlorinated TSP, alkali meta, e.g. potassium, lithium,

o magnesium and especially sodium, hypochlorite is

preferred. The composition should contain sufficient

‘chlorine bleach compound to provide about 0.2 to 4.0%

" by weight of available chlorine, as determined for

' 15. example by acidification of 100 parts of the

- composition with excess hydrochloric acid. A solution

containing about 0.2 to 4.0% by weight of sodium

hypochlorite provides roughly the same percentage of

available chlorine. About 0.8 to 1.6% by weight of

: 20,Iavailab1e chlorine 1is especially preferred. for

- example, sodium hypochlorite (NaOCl) solution of 11 to
- 13% available chlorine in amounts of about 3 to 20%,
preferably about 7 to 12%, can be advantageously used.

The sodium silicate, which provides alkalinity and

25. protection of hard surfaces such as fine china glaze

and pattern, is emplbyed in an amount ranging from

about 2.5 to 20wt%, preferably about 5 to 15wt%, in the

" ‘composition. ' The sodium silicate is generally added in

the form bf an aqueous solution, preferably having an

30. Nay0:8i0, ratio of about 1:2.2 to 1:2.8. At this

point, it should be mentioned that most of the other

components of this composition, especially NaOH, sodium

hypochlorite, foam depressant and thixotropic



particles. On average, the NaTPP contains about 5 to 15% by wei ght water,
corresponding to an average degree of hydration of about 1 to 5. |If only

~ the hexahydrate is used, the detergent product is liquid and has little if
ny*.t hi xotropi ¢ character. If only the anhydrous NaTPP is used, the
product is too thick and therefore unsui &bl e. Ef fective conp05|t|ons are
dbtalned for 25 exanple, when using a 0.5:1 to 2:1 weight ratio of - N
anhydrous to hexahydrated NaTPP, val ues of, about 1:1 being particularly
preferred. Fothiicklern®t; omdes adsortafiteno addedasin ditdlerafhem nef hiane
efficiency an 3 [ c ur due to
the presence g¥g%§%gé§§¥og §§E%B 5héga%gsﬁ Eﬁfﬁﬁh Eggggaggﬁgﬁﬁy
sufficiently reducBeteygentt Antel el @éttieéi'ﬂaéf usrfy p@e&'l@éﬂorm’a%urhe of

detergent acts¥gny@t §hl dlhe V\%rgséﬁ'@e MBIEN JHAYF RIS BiTedch COBRYRAB11yThe
degree of foamis also sone dependent aon th hardness of the wash wat er

in the naghlnhYRﬁEPéB§1§E|F&549QKUﬁ§ e IsT oTPRF 159 nthesengtrp
whi ch has a weher cxjdedcnandfdere , mayniziel bride0yi phogphiihgleskiae degree

o oAm IO Db Ghe SRCLE 0L atBOSEL B M ALELEAERT LT MENIR

effective artypem dhkgl| first mentloned anionics being most

preferred. They are used in amounts ranging from about

10 0.1 to 5% preferably about'O.S to 2.0%, more preferably gj

- about 0.3 to 0.8%. Particularly preferred surfactants '
‘herein are the linear or branched alkali metal mono-
and/or di-{(Cg_q4) alkyl diphenyl oxide mono and/or
disulphates, commercially available for example as
DOWFAX (Registered Trade Mark ) 3B-2.and'DOWFAx 24-1.

In general, the paraffin sulphonates tend to impair, if

15

not destroy thixotropy, having been found to unduly
increase viséosity causing sevére. shearing force
problems. In addition, the surfactant should be
20 compatible with the other ingredients of the
composition. Other suitable surfactants include the
primary alkylsulphonates, alkylsulphonates,
alkylarylsulphonates and sec - alkylsulphates. N
-Examples are sodium Ci0-18 alkylsulphates such as
25 sodium dodecylsulphate and sodium tallow alcohol-
sulphate; sodium Cq45_4g alkanesulphonates such as
sodium hexadecyl-l1-sulphonate and sodium C,, 44
alkylbenzenesulphonates such as sodium dodecyl-
benzenesulphonates. The corresponding potassium salts
30 may also be employed. ) '
: As other suitable surfactants or detergents, the
amine oxide surfactants are typically of the structure
R2R1NO, in which each R represents a lower alkyl group,



phosphonic acid esters of the formula 10 0 HO- P-R OR avail abl e for exanple
from BASF- - Wandotte (PCUK-PAE), and especially the al kyl acid phosphate
esters of the formula 0 20 = - HO P-OR OR avail abl e
for exanpl e from Hooker (SAP) and Knapsack (LPKn-158), in which one or both
R groups in each type 25 of ester nmay repregent independently a Cl12-20

al kyhsgr oup. M xtures . of the two types, or any other chlorine bleach
stabl e types, or mxtures of nono- and di-esters of the sane type, nay be
enpl oyed. Especi afby piredtancsl metaydi,xt and &' noepresedtdi -LClbdfBgaldhain30
aci d phosphate es such . i ar, I gt yh,ac) S 1
(Knapsack) .- V_\Vie%&(i;a%l o‘%aaﬁ rwgpkgf{‘goﬁgéjnp g; %%’t%ZSV%%%Q%?eg}ra&gﬁy Eﬁ%ﬁt
0.1to 1o~o,5w@m§ta9ﬁef@a#iﬂﬁykssamristﬁlum?aimﬁﬁxﬁt¢nncesyﬂymn9yg-
the weight ratio ehgeghar Qﬁ”taﬁcéhiﬁecgﬁﬁﬁ'&e,”ta(Qbrk@s{)&ﬁ&iﬂ&prs%ﬁﬂta(rﬁ')

ener al | rangi ng from_about
? y g gPhOSPhine oxide 32R1P0 or sulphoxide RR]

employed. Betaine surfactants are typically of the
structure R,R'N-R"CO0O™, in which each R represents a
lower alkylene group having from 1 to 5 carbon atoms.

so can be

Specific examples of these surfactants are lauryl-
dimethylamine oxide, myristyldimethylamine oxide, the
~corresponding phosphine oxides and sulphoxides, and the
corresponding betaines including dodecyldimethyl-
ammonium acetate, tetra-decyldiethylammonium
pentanoate, hexadecyldimethylammonium hexanoate and the
~like. For biodegradability, the alkyl groups in these
13 surfactants should be linear, and such compounds are
preferred. c _

Surfactants of the foregoing type, all well known
in the art, are described, for example, in U.S. Patents
3,985,668 and 4,271,030, |
20 Thixotropic thickehers,.i.e, thickeners or
suspending agents which provide an aqueous medium with
(N _ thixotropic properties, are known in the art and may be

+ ..organic or inorganié water soluble, water-dispersible

%z .- .- ©or colloid-forming, and monomeric or polymeric, and
- should of courée be stable in these compositions, e.gq.
stable to high alkalinity and chlorine bleach
compounds, such as sodium - hypochlorite. Those
especially preferred generally comprise the_inorganié,
'colloid-forming clays of smectite and/or attapulgite
30 types. These materials were generally used in amounts
-of about 1.5 to 10, preferably 2 to 5wt%, to confer the

desired thixotropic properties and Bingham plastic



»

10:1 to 1:1 and preferably about 4:1 to 1:1. O her 5. defoanmers which

may be used include for exanple the known silicones. Although any chlorine
- bl each conmpound may be enpl oyed in the conpositions of the invention, such,

tas-<dichl oro-isocyanurate, dichloro-dinethyl hydantoin, or 10. chlorinated
TSP, alkali neta, e.g. potassium I|ithium nagnesium and especially sodium
shypochlorite  is preferred. The conpo%?tlon shoul d contain suff|C|enthJ
‘chl orine bl each conpound to provide about 0.2 to 4.0% by weight of

avai |l abl e chlorlneg Ebngeter ngwﬁﬁg%ﬁée g E%r-bﬁié%i&géaciébﬂn

100 parts 8si t10n XCEesS rochl oric aci solutlon
cont ai ni ng doxmulatzions 00H%hs akorementicng uﬁBh?pbtﬁbbi?&eapdoGBdes

roughly the 531 pesgent age. ol s2\aid bt b8l Ydvintagdbodt b {fipd. 6% by

wei ght of 2 orine 1s especially pr erre for exanple,
sodi um hypodiemrulatioePs theprssest inventing Jthat bhe dapdrefe in

anount s Of Ao Br d i 20 Yropeditdesd anabcnﬂngmatm iai%st(i%n BRaggd¥gatrageously

used. The sodium siljca rovides al k pro t|on of
hard surfacdm s oRETiRRa chi - Endl BYeseRed of: bhn ¥oLvenfRny LatkAL,
amount rangisgly rfatepoacid. stabidGwexs pfidﬂerbﬁgelatmmuﬁtsooﬁ%h% |n t he

commos! 1 on en 5 S0 ST LgBkesls OPRE" Y Aedabi S ¥ g

aqueous sol u |on avi ng an BP0 absu 1 2.2
to 1:2.8. monQarsicpoq:mh d-faoningbelawst iddhckhe meqbst:eoandﬁerot her

10 attapulgite types in the range of from about 0.1 to 3%, “/
- preferably 0.2 to 2.5%, especially 0.5 to ‘2.2%, are
generally sufficient to achieve the desired thixotropic
properties and Bingham plastic character when used in
combination with the physical stabilizer.
Smectite clays include montmorillonite
(bentonite), hectorite, saponite, and the like.
Materials of this type are available under trade name

15

such as Thixogel (Registered Trade Mark) No. 1 and
Gelwhite (Registered Trade Mark) GP;, H, etc from
20 Georgia Kaolin Company (both being montmorillonites).
Attapulgite clays include the materials commercially
available under the trade name Attagel (Registered
Trade Mark), i.e. Attagel 40, Attagel 50 and Attagel
150 from Engelhard Minerals and Chemicals Corporation.
25 Mixtures of smectite ‘and attapulgite types in weight
- ratios of 4:1 to 1:5 are also useful herein,.
Thickening or suspending’agents of the foregoing types
are well known in the art, being described, for
example, in U.S. patent No. 3,985,668 referred to
30 above. Abrasives or polishing agents should be
‘avoided.- ' _
The amount of water contained in these
compositions should ‘of course be neither so high as to



conponents of this conposition; especially NaOH, sodium hypochlorite, foam
depressant and thi xotropic 11 thickener, are also often added in the
foemof a prelimnary prepared aqueous dispersion or solution. Detergent
active material useful herein nust be stable in the presence of chlorine
bl each, especially 5 hypochlorite bleach, and preferably conprise those of
t he”8ggani ¢ ani oni c, am ne oxi de, phosphine oxide, sul phoxide or betaine
wat er di spersible surfactant types the first mentioned ani onics bei ng nost
preferred.  They aredusedundudiyouknw viaagehyyf ead ddokdityl, tewosyso low
preferably about Q¢b g, 2. 06 aWRE PiREYFP! YhaBaU! W1 cbeiG B%ana  1ow

Particularly preferred surfactants, herein are t i near or branched al kal
metal nono- and/ of HoMaERibikyy dibkeAFFoREPRBRE EiEr iR aithex c§ase
comerci al ly avai babhg GamieMaRd®e s doSsEEIFAX. ( Regtht amedntr ade rdaide 1y

3B-2 and DOWAX 2A-1. ln.general, e paraffi.n sul phonat,es tend tq . npair,
i f not destrog thé?%ﬁfgﬂ9g%h§Viﬁ§u% &Y FERTE S %HPF'#ﬁnggégaﬁﬁﬁg Ty
causi ng severe sheasitagckqor cgeprobléys.ranginqddromorgbouthe 4Surtact7dntts,
shoul d be 20 conpat. 1,0 OlglRel ol BGLAL EN 0 | 1y

O her suitable su??ggkgﬁpg&iﬁ%?ﬁ&e%?heoprina%i aﬁﬁflgﬁkgﬁb%gggg? 1% pe
al kyl sul phonat es, preferably deionized or softened. :

So far, the description of the ADD product, except
as otherwise noted, conforms to the compositions as
‘disclosed in ‘the aforementioned UK Patent Applications
'GB 2,116,199A and GB 2,140450A.

The ADD products of these prior disclosures

o . 10

exhibit improved rheological properties as evaluated by
45 testing product viscosity as a function of shear rate.
.~ The compositions exhibited higher viscosity at a low
shear rate and lower viscosity at a. high shear rate,
the data indicating efficient fluidization and
gellation well within the shear rates extant.within the
20 dishwasher machine. In practical terms, this megnt
: improved pouring and processing characteristics as well
as less leaking in the machine dispenser-cup, compared
Ky/ o to prior liquid or gel ADD products. For applied shear
rates corresponding to 3 to 30 rpm, viscosities

25 (Brookfield) correspondingly ranged from about 15,000

. to 30,000 cps to about 3000-5000 cps, as measured at

room . température by means of a LVT Brookfield
viscometer after 3 minutes using a No. 4 spindle. A
. shear rate of 7.4 sec™! corresponds to a spindle rpm of
30 abogt 3. : An.approximate ten-fold increase in shear
~rate produces a six- to seven-fold reduction in
viscosity. With prior ADD gels, the corresponding

~reduction in viscosity was. only about two-fold.



al kyl aryl sul phonates and sec - al kyl sul phates. Exanpl es-are sodi um Cl10 18
al kyl sul phates such as 25 sodi um dodecyl sul phaté and sodiumtall ow

al cohol - sul phate; sodi um C10-18 al kanesul phonat es such as sodi um '
'hexadecyl 1-sul phonat e and sodi um C al kyl benzenesul phonates such as sodi um
“dodecyl - benzenesul phonates. The corregpondi ng potassiumsalts 30 nmay al so
«be enpl oyed. As other suitable surfactants or detergents, the am ne oxi Qg
ssurfactants are typically of the structure RZR NO, in which each R

ebresent s SIpEASveR: AL SHED combisleLohgy ReC I Bttt for
mgt ance a I%E?F?W‘ aﬁy??%??lg Bg g?l ©8 YcéP?Ptg?§9§ 27H§t ER&-of TR anine
oxi dg a Cf)ré@lﬁp@iﬁlﬂtﬂ@nsurdﬁ?m BBBSQheaésoxpﬂﬁofe][ﬂr%vﬁtxt%ﬂ pIttMIsd[e [e]rr]
can be enpl o t I C (0] Struc re |err
o bt ch bachir b, IRl ORI B0RRHE BN Yohlr! Ihedf ) Fhtss Ll Lo,
at ons. %eménd e:damslieg;xi)flcaaé:é.ysugta@ttaen sexterntaudn - diemmshylofni ne

o L St ELREh YA 27hBEeAKdC 1 (o0 EE000MERAS P RARRINARRY! oS and
sul phoxi des, "and e corresgsepétiﬁw etalnes 1 ncludin o] thyl -

ammoni um acel@eEeasst r ARdet amohids property of ‘the "ADD

products of the prior invention is summarized in terms

of a thixotropic index (TI) which is the ratio of the

10 apparent viscosity at 3 rpm to the'apparent viscosity ;)
at 30 rpm. The prior compositions have a TI of from
2.5 to 10. The ADD compositions tested exhibited
substantial and quick return to prior quiescent state

consistency when the shear force was discontinued.

15 The present invention is based upon the discovery
'~ that the physical stability, i.e. resistance to phase
separation settling, etc, of these prior ligquid aqueous
ADD compositions can be significantly improved, without
adversely affecting, and in some cases, advantageously
20 affecting, their rheological properties, by adding to
the composition a small but effective amount of a

polyvalent metal salt of a long chain fatty acid. _

As an example of the improvement in rheological A
properties it has been found that the viscosities at

'25 low shear rates, e.g. at a spindle rpm of about 3,

apparent viscosities may often be inc¢reased from two-

- to three-fold with the incorporation of as little as

0.2% or less of the fatty acid metal salt stabilizer.

At the same time, the physical stability may be

30 improved to such an extent that even after six weeks or

longer, over temperature ranges extending from near

freezing to 40°C and more, the compositions containing

the metal salt stabilizers do not undergo any visible



¥
pent anoat e hexadecyl di met hyl amoni um hexanoate and the |ike. For
bi odegr.adability, the alkyl groups in these surfactants should be |inear,
and such conpounds are preferred. Surfactants of the foregoi ng type, al
well known in the art, are described, for exanple, in U S Patents
3,985,668 and 4, 271, 030 Thi xot ropi ¢ thickenerg, i.e. .thickeners or
suspéﬁdlng agents mhlch provi de an aqueous nedi um w th thixotropic
properties, are known in the art and may be organic or i norgani c water
sol ubl e, wat er - di st Weparratadw oi d-form ng, and nononeric or polyneric,
and 25 shoul d of - cour sgnhe SiLLILO g,
hi gh al kal i nity-and Ch|§%lé¥€¥) %ﬁ‘fQ@%ﬁ éBEBQ EE %ie af%ﬁ? é% féé&y
hypochl ori te. Hrddds émemgalﬂzgonpﬂéx d:cr &P g@fé:rqn Iéytqmﬁmrarsia especially
| norgani ¢, collo mgrf%?a XC| 3 usg 2 B Alg Al Ut ditd a&tﬂ&&ﬁéar@é ‘the

These naterlals e gener in ampunts of about’

preferably 25t0 5WakboR kel of hdheesFREROXYL x GEPYRI OfHr Bb%rtfla&!'rYarﬁFld-
Bi ngham pl astic The3 £hpslaet £ radﬁbalas:&ﬂrw Baphirated o Qﬁ%ﬂﬁ&ted

formul ati ons of the afore ntloned 119 d 2..140, 450
one of the advant ”ﬁ %rancheaé] G‘Dhntturés '% fa

S

acids may be used, such as those dervied from natural
sources, such as tallow fatty acid, coco fatty acid,
U '10. soya fatty acid, etec.

- ‘Thus, examples of the fatty acids from which the
polyvalent metal salt stabilizers can be formed
include, for example, decanoic acid, dodecanoic acidgd,
palmitic acid, myristic acid, stearic acid, oleic acid,

15. e€icosanoic aéid, tallow fatty acid, coco fatty acid,
soya fatty acid, mixtures of these acids, etc. Stearic
acid, in view of both commercial availability and
results, is preferred.

The preferred polyvalent metals are aluminium and

20. 2ine, although other polyvalent metals, especially

those of Groups IIA, IIIA, IVA, VA, VA, VIIA, IIB,
IIIB, IVB, VB and VIII of the Periodic Table of the
Elements can also be used. Specific examples of such
other polyvalent metals include Mg, Ca, Ti, Zr, V, Nb,
25, Mn, Fe, Co, Ni, Cd, Sn, Sb, Bi, etc. Preferably, the

 méta1 salts are used in their higher oxidation states.

Many of these metal salts are commercially

available.,  For example, the aluminium salts are

available in the triacid form, e.g. aluminium stearate
;30, as aluminium tristearate, al{(cy4H35C00) . ' The
monoacid salts, e.g. aluminium monostearate,



formul ations of the present invention that the .desired 5 thixotropic
properties and Bingham plastic character can be obtained in the-presence
of the polyvalent nmetal salt fatty acid stabilizers with | esser anobunts of s
t-he thi xotropic thickeners. For exanple, anpunts of the inorganic '
dolloid-forming clays of the snmectite and/or 10 attapulgite types.in the

. range of fromabout 0.1 to 3% preferably 0.2 to 2.5% especially 0.5 &6

' 2.2% are generally sufficient to achieve the desired thixotropic
properties Ah{OBI) gnqqﬂ &S0 c amdr ai:taend/\healused e g6 o @ Ivextdindramni t h the

physi cal Stagklteéﬁ%te W?Cit(ldl_ﬁ (Cﬁﬁ/a@f"d’% rm{r;‘gyfégl B 5ol l&nt onite),

hectorite, sa ype are aval abl e

under tradethaﬁﬁ 9€bWh%3mHﬂQnyQlTF@%ﬁs?%?éﬂ°#¢a§é Nﬁrﬁ?nN@
Gelwhite (Regi s ﬁ[éaQEsF/aréQg GPal, waeﬁCVBueﬁbae @orgsa kadin
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Trade Mdrk) thbse _méﬂ:hagel ed@. m,ageﬂtlfﬁ(va’iruhoﬁst a:@el+2].50 Jﬂ-rdna g hard -~
M neral s and. %m§%| os%hgér g:q{faadf%kig% %éxﬁﬂéeeh%aigﬁ%t #“%I%aai%‘d £ dt apulgite

types in weP§R 4l SO
Thi ckeni ng thesuspdrats bds agefit stbe t hé f ¥Ad@aithg mebs ar e and | tlhﬂ)vm in

the art, Egg%d{éfagbe&f iwe wwﬁentn nkée?aleaterﬁe Nes el 985, 668

referred to Abrasives or polishin gents shoul d be _
avoi ded. predominant amounts. For example, "at least 30%, W,

preferably at least 50%, especially preferably from 80
to 100% of the total metal salt be in the highest
possible oxidation state, i.e. each of the possible
valence sites is occupied by a fatty acid residue.
-The metal salts, as mentioned 'above, are generally
15 commercially available but can be easily produced by,
for example, sapqnification of a fatty acid, e.g.
animal fat, stearic acid, etc, or the corresponding
fatty acid ester, followed by treatment with an
s hydroxide or oxide of the polyvalent metal, for
20 example, in the case of the aluminium salt, with alum,
alumina, etc. . _

Aluminium stearate, i.e. aluminium tristearate, /
and zinc stearate, i.e. zinc distearate, are the
preferred polyvalent fatty acid salt stabilizers.

The amount of the fatty acid salt stabilizers to

achieve the desired enhancement of physical stability

25

will depend on such factors as the nature of the fatty

acid salt, the nature énd amount of the thixotropic

agent, detergent active compound, inorganic salts,
30 especially TPP, other ADD ingredients, as well as the
anticipated storage and shipping conditions.

Generally, however, amounts of the polyvalent



The anount. of water ‘contained’ in these conpositions should of course
be neither -so high as to 14 produce unduly | ow viscosity and fluidity,
nok so low as to produce wunduly high viscosity and low flowability,

t hi xotropi c properties in either case being dimnished or destroyed. Such
anount is readily determ ned by routine experigrentation in any particular 5
| nstamce, generally ranging fromabout 45 to 75wt % preferably about 55 to
65Wm % The water should al so be preferably deionized or softened. So far,
the description ofmatel ADEXhy odedtd, saddepstalol bz indicagentsndnedthe ondnges

to the conpositio gpt orﬁgg?g
Appl i catlgﬁs GB Zr?l?rcgg}%&?@ 2, 1%4@%A f%ﬁgr%cﬁg& i %s%o
prior disclosured & besPrriadd¥d RIRERTRP LA £5PBp&hquts Qsoévaﬁcan efitby

testing product Vigkfaside €Bea ﬁdﬂ?jlttQEmOfst%\lma.ri gat&dTHBséﬁEEOSdﬁlﬁﬁése
exhi bi ted hlgher VISCOSIEQ%EH. a | ow she rate 2{ Iome€¥V|scoskty at
a

hi gh shear raPe, t3RPAEALIITHJRRAR R r{’ﬁeﬂf URIRG, At FRRSBARE g &t a}l’?'ﬁ]ﬁ
well within the shen aafeelmdstdd Wiehperatear28 ak shweshesqubcédn€or an

o et o Lo Sy TSR biGadse, P ocessi ng
In one form of the invention the composition
contains from 0.1 to 0.2% of the physical stabilizer
(i) and from 0.5 to 2% by weight of an inorganic,
colloid~forming clay as the thixotropié thickener (g}.
In another form of the invention the composition
contains 0.3 to 0.4% of (i) and about 0.25% of (g).
According to one preferred method of making these
15. compositions, one should dissolve or disperse first all
the inorganic salts, i.e. carbonate (when employed),
silicate and tripolyphosphate, in the aqueous medium.
Thickening agent is added last. The foam depressor
(vhen employed) is preliminarily provided as an aqueous
20. dispersion, as is the thickening agent. The foam
depressant dispersion, caustic soda (when employed) and
inorganic salts are first mixed at elevated
— : temperatures in aqueous solution (deionized water) and
thereafter cooled, using agitation throughout. Bleach,
25. surfactant, fatty acid salt, stabilizer and thickener
dispersion at room temperature are thereafter added to
the cooled (25-359C) solution. Excluding the chlorine
bleach compound, total salt concentration (NaTPP,
sodium silicate and carbonate) is generally about 20 to
30. 50wt%, preferably about 30 to 40wt% in the composition.
' Other conventional ingredients may be included in
these compositions in small amounts generally less than
about 3wt% such as perfume, hydrotropic agents such as



as less leaking in the machi ne di spenser-cup, conpared to prior liquid or
gel ADD products. For applied shear rates corresponding to 3 to 30 rpm
viscosities 25 (Brookfield) correspondi ngly ranged from about 15,000 to .
380,000 cps to about 3000-5000 cps., as neasured at room tenperature by
yreans of a LVT Brookfield visconetgé after 3 mnutes using a No. 4 ..
spi ndl e. A shear rate of 7.4 [err] coPPesponds to a spindle rpmof abauf
3. An approximate ten-fold increase in shear 30 rate produces a six- to
seven-fold geductiQn. in yiscositiy.- j rior el th r.espondi ng
reductioniFP?is%BgﬁP? ﬂég%%ﬁﬁéyab&ﬁa4€%?fohf¢¥gh€5 ?eogggghﬁtr1such
conposi ti onsulphenates ) apresesyatiyesak dyegtufifatand r pronastenepdabout
2500- 2700 Cpyg TQ? COgPPShEi @88reE HBEngSELAREIE toPbhbrinkehiliearht hus

exhi bi t thres%o ,?fU|d|zatLons t |owef shear rates and o;@iignlflcantly

greater ext@empogRd angd nBigh s i%ﬁal(ﬂqﬂﬁ%&s i Rfs Ver sus

iﬂcr ergent al c&gﬁ{,ggﬁgs)in VEspesiblly tgfgﬁeﬁ@efbx-oéolmw m:@(j_llj_f;s of -
e prior inventjon s sum ed in_terns of .a_thixotropic i ndex

mhicﬁ is th ?a?$g°5+n?ﬁ%gqgﬁkﬁﬁSgFgﬁP19F c8§9t9°2¥sgapﬁﬁpfﬁ e appar ent

viscosity ' '



at 30 rpm The prior conpositions have a TI of from2.5 to 10. The ADD
conpositions tested exhibited substantial- and quick return to prior
quisescent state consistency when the shear force was discontinued. The
present invention is based upon the discovery 15 that the physical
stability, i.e. resistance to phase separati dd settling, etc, of these
prlordfqu|d aqueous ADD conp03|t|ons can be significantly |nproved

t hout ad I ffect dvant
Affecting,  thel ) RRBSRBBREAPAEPoRiHILaP By EaRa: E TR THE ShpoBiePsng
smal | but effectigeeamuahdofbhueol yimtsat - M0, saldy obea énpdogled nfoatty
acid. As an exampyg; ghailg LEPHGYENERG Aol BREL g%&ag properties it has .

been found that the visco I'es at at a spindle rpm
of about 3, 25 apparenThel§G§§ﬂﬂ|é&ﬂnﬁpmﬁQQ#ttnn$n@fe§bea finyention age

three-fol d with tPSaHEEQV@JﬂHﬁH oinascddvi&hﬁaﬁﬁeP %"&Orwa Cﬁ?&f dtllg?lefsatty

acid metal sa$t stabilizer. same tine ph yS| st ab
may be 30 inprovef Pﬁrsd%:‘ff;%hf?réx’tléﬁflsﬂ-llr&t aRthn thet e}ilﬁﬁx Reeks - éPtPB‘ﬁdié-tc

over tenperature gasgeswasheid) NOpfsONARREr wit?EZ aNgsha tadiYé awltérﬁgentt he
conposi ti-ons contgl ni nqléehxe rreliﬁatl sal tq%te%tﬁ'sl [ %,%r% dgatgt ggg%rg_nln
vi sible !

effective amount of the composition.

W 10 The invention may be put into practice in various
ways and a number of specific embodiments will be
described to illustrate the invention with reference to
the accompanying examples.

All amounts and proportions referred to herein are
by weight of the composition unless otherwise

15
indicated,

Examples 1.1 to 1.11

In order to demohstrate the effect of the metal
salt stabilizer 1liquid ADD formulations are prepared
with varying amounts of stabilizer and thixotropic

20

o/ thickener. Initially the following -ingredients are
mixed in a Guisti mixer at 50-60°C:

25 : E L'i _
Deionized water 41.104+y-x
Caustic soda solution : _ |
(50% NaOH) 1.00

30 . - Sodium carbonate, |

anhydrous 5.00



16 phase separation. The preferred fatty acids .are the aliphatic fatty
acids having from 10 to 20 carbon atons, and especially preferably from 12

~to 18 carbon atons, inclusive of the 5. carbon atom of the carboxyl groug
‘ of*the fatty acid. The aliphatic radical my be saturated or unsaturated
“and may be straight or branched. M xtages of fatty acids may be used, ..

-such as those dervied fromnatural sources, such as tallow fatty acid, &&co
'\fatty acid, 10. soya fatty acid, etc. Thus, exanples of the fatty acids -
fromwhich the p@qﬂ&ﬂmﬂﬁiﬂﬁﬂ&ﬂe;ﬁﬂl ssablllzers can be forned include, for.
exanpl e, decanoi (soamtiord@ﬁemgms:sﬂré d, palmtic acid, nyristic acid,
stearic acid, ol aatiacick 1_1:52.4 ei cosanoi c. acid,15ar4ow fatty aci.d, coco
fatty acid, soya fatty acid, m xtures of these acids, etc. Stearic acid, in-
view of both comfadiival Qﬂhﬂﬂsuhstaqtkﬁkiyesults is preferred. The
preferred poIyvamahYﬂﬂguﬂfieﬁfani&nnlun1and 20. zinc, although other-
pol yval gnt net al £Seeiadily (33 + meds®ired oups 1A _I11A VA, VA VA
VIIA 108, 1118, (ThegmplwsaM M 11 of the Peri ctB<®%able of the E ements
can al so be used. EBFCIfIC exa (fs of such ot her pol yval ent netals
i ncl ude My, Ca, Heodi y Cd, Sn, Sh, Bi; etc.
Preferably, the $5HﬂrQQ§ 9% rQ?%%%d in thelr ﬁ%}ﬁg oxi dation states. Many

of these netal salts are comrercially

The mixture is coocled at 25-30°C and agitation \)

10
maintained throughout, and the following ingredients at
room temperature are added thereto:
Sodium hypéchlorite
. solution (11% available
15 chlorine) : 9.00
Monostearylphosphate '0.16
DOWFAX 3B-2 (45% Na
monodecyl/didecyl diphenyl
oxide disulphonate- -aqueous
solution) ' 0.80
20
Al tristearate or Zn
distreate : X
: ' o
Gel White H 2.00-y
25 The monostearyl phosphate foam dépressant and
Dowfax 3B2 detergent active compound are added to the
mixture just before the aluminium tristearate or zinc
distearate stabilizer or right before the Gel White H
thickener.
30 Each of the reuslting liquid ADD formulations as

shown in Table I ae measured for density, CDR
{(Capillary Drainage Rate), apparent viscosity at 3 and



avai |l abl e. For exanple, the-alumnium salts are available in the
triacid form e.g. alumniumstearate 30. as alumnium tristearate,

[ewr] . The nmonoacid salts, e.g. alum nium nonost ear at e, 17

Al (OH) 2( C17H35C00) and dIaCId salts, e.g. alumniumdistearate,-

Al (OH) (C17H35C00) 2, and mi xtures of two or thnee of the nono-, di- and
tri-&cid salts can be used for those netals, e.g. Al, with valences of +3
and mi xtures of the nono- and di-acid salts can be used for those nmet al s,
e.g. Zn, with val 8dcepmyf afld ghysicaipsstabiliétyed phase tﬂepdratids)ofort he

w2 val ent metals gpdoabs bhiAgHS,  SHipplley ¢deryal o pUELALS. ardndiddre

tetraacids of the + used 1 n predom nant anobunt
For exanple, at fhkayn SOMFahéepFeferably at | east 50% especially

preferably from80 to ﬁQQ&théthE&tebpaﬁtahfﬁHtTgslenﬂﬂEhél&bqabwing
possi bl e oxi dation st each the possible valence sites is

occupi ed by asfat?9nE§PﬁlPB§|GEE r?ﬁghﬁétal salts, as nentioned above, are
generally 15 connerCIahéylﬁdarbOBAEibutoﬁaD ke aasbhyamauéu¢adabyw5ﬁ0br

cxanml . $aPO 11§50 RN o8y | hite 36, donkelndl Phells oF GBIACPET
an hydroxi de or oindenﬂbn&kﬁpolyﬂhl@nﬂﬁnﬁhlsﬂaarate or of 0.1% Zinc
stearate in a 2% Gel White H containing formula leads
\,/ ' 10 to a simultaneous increase of Fhe physical_stability
and of the apparent viscosity (Table I, runs 1
(control), 2, 3, 6.and 9. '
The incorporation of 0.1% Al stearate in a 1% Gel
White H containing formula, of 0.2% Al stearate in a
;5 0.5% Gel White H containing formula, and of 0.3 or 0.4%
- Al stearate in a 0.25% Gel White H containing formula
leads to an .increase of the physical stability without
any drastic viscosity increase (Table II, runs 1
(control), 4, 7, 10 and 11). | |
. For . the combination of 0.1% Al stearate and 0.5%
Gel White H (Run 8) the apparent viscosity values
remain acceptable but no significant improvement in

-/ K phy$ical stability is obtained.

20

25

30 -



20 exanple, in the case of the alumniumsalt, with alum alumna, etc.
Al um nium stearate, i.e. alumniumtristearate, and zinc stearate, i €,
zinc distearate, are the preferreggpolyvalent fatty acid salt stabilizer$.
‘25 The amount of the fatty acid salt stabilizers to achieve the !
“desired efﬂfmm ofphystTar—sgapr Tty Wi depend on sjich Tactorsjas_
(t he natufe 'of the fattfy acid salt, the natuje and anountf of the i
t hi xotropi e ent, detfergent actiye conpound, {inorganic sajts, 30 “a
especi al y P, uotrin@r ADDsi ngr edi ént s as wel | as tdie anti ipgt ed stofagel-
and shi ppi nq cond| 1 ohs. Ceneral | Yy, however, @nounts of the pol yval enf _
18 netal jfatty |lacE sl t stabrTTzZ{ng agents Tr(r tie—Tamge o 0.02
to 1% pjeferahFytfTom ab®ut 0.06{to 0.8% especially preflerably fronjabout
0.08 to P.4% pEpTE Telthadl ong tefm siaki'lity}andgaksence jof ghase 5.
separ at i pnz=upop_sBanding or durinf traifBport ht beth | ow gnd gkvated
terrperaturgsaa' Eweﬂr pqui red for p cofmeercial]y dCqeptabl g product. |h one
form of f he sen oen%__n t hesconposi | i onZé&@nt ai ng fr8Mo0.1 td 0.2%of thp
physi cal sgagi Fz& 1p. (i) and fron@di5 to P% by @i ght |of grﬁinorganic
col 'oi d-Jf owig,gclay hs the fhixorropjosthickenery (ug) ' o '
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In another form of the invention the conposition contains 0.3 to 0.4% of
According to one preferred nethod of maki ng

(i) and about 0.25% of (g).

t hése 15. conpositions, one shoul d di ssol v&3 or di sperse first all the
I nor gani c salt §, e ——CTarbomate—{twher—erpoyed)—silicate and
tripgl yphosphatje, ,in the aqueous medi umj Thi ckeni hg agent|is added |ast.
The f.@am depre%c&%vﬁ@mgnpl oye,gl) is prlelinmnari]jy provigded as an aqueoug
20. dispersion| FgigehEtihickening agent.t The feam depressa '
di sper si on, Caug,.t_p.g_g.g.da Coallenenpl ayed) and | noriganic salts are ffirst
m xed at el.evat ed tenhaef:htures I n aqueoys sol uti on (deionj zed watler) and
thereafter cooled, uSl"mj;ikgltation t hroyghout. BlleagR, 25 surfaatant,
fatty acid salf{, statl and dhi ckendr dfSper sl orbat rjoonft engger atSre
are thereafter{added [to °t he coolee@ [err]_sol ution. Excluding the lchlorine
bl each corrpounzl, Stotla saltl concentratifon (NaTHP, sodiymsilicgte and
. . [ K 2] . A
carbonate) is valil gt Zégo 30. |50t % prjef erabl yy about 30 to 40wt
in the conposi i W Gehef~cgnvert ronal iingredi entis may bg i ngl udgd i 1t hes
conpositions ih §® [l sanpunts ggn®ral lylless thad about Jwt% such as
perfume, hydrofr & [ggent s sucla, g§s 18a the dodium Henzene, t ol ueng
xyl'ene and chnEheg 0T Phandt esd preseryatives, dyestuffdq and pignents ang
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the like, all of course being stable to chlorine bl each.conpound and high »
alkalinity (properties of all the 5 45gonponents). Especially preferred
or colouring are the chlorinated phthal ocyani nes and pol ysul phi des of :
%9 al uni nosi i cate which provi de, respectively, pleasing green and bl ue i
tints. Ti 2 may be enployed for whitening or neutralizing off-shades.

-~

The liquid are 5 readily enployed in
kiown nmanngr for washi ng kitchen utensils and the like in &
automatic dish washer, Dl e det ergent di spenser, in an~
aqueous wa<h§§h toqptg Eunt of the conmposition. 10
The i nvent foneay He—ptt : e I n-vagious ways and a nunber of
speci fic efbod mgnt s, W 1| be descrin ustrate the invention with
reference {o the |g&¢npanyi ng exanplles. Al anmounts and proportions
referred t¢ hereln.age:by Wejgght tshe f¢onposition wunless otherw se
i ndi cat ed. [Exanpl|¢8a]l.1 tlo 1.2¥In ordeg®o {lenonstrate the effect of the
metal 20 sal t5st guErTzer IlquTGLADD for'Eu.Lat ons are prepared
sE|e2s| 3% g5
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wi th varying anmounts- of -stabilizer. and thixotropic thickener. = Initially
the followng ingredients are mxed in a Guisti mxer at [err] 25 Deionized

wat er 41. 10+y-x Caustic soda solution (50% NaOH)

1.00 30 Sodi um car bonat e, anhydr ous 5.00 20
Sodi uth silicate, 47.5%solution of [err] rat of 1:2.4

15. 74480d|un1TPP (substantially anhydrous I.e. 0-5% especially 3%

moi sture) 5 (Ther nphos  NW 12. 00 Sodi um TPP
(hexahydrate) ( Ther nphggeNshesaraple 1 12.00 10 The m xture is

cool ed at 25-300C and agitation mai ntai ned throughout, and the follow ng
ingredients at roomtenperature are added thereto: Sodi um hypochlorite
solution (11% avail abl ¢1}. 5No. 1 €hlléernehper (Whatman (Registered GRade

: Mark)) having a 6.4 cm circle traced thereon is laid on
5. - a flat glass plate, 10°cm x 10 cm. A plastic tube, 6.4
cm long, 3.4 cm diameter, is placed in a standing
position, centered on the circle. The tube is filled
'with the sample liguid ADD compositions (after standing
for one day). The time needed for the solvent to seep .
" 10. out of the tube and reach the traced circle is
measured. Time is measured on three sides of the
circle and averaged. Faster times means that the gel
is not successfully retaining the solvent (water) which
can then leak into the filter paper. Times greater
15. than 5 minutes are considered good. Times between 4 and
5 minutes are considered unstable but acceptable.
(2) Measured with spindle 4 after 3 minutes on 24
hour old samples.
(3) In height.
20. ‘{4) In weight.
(5) At 4°C, room temperature (RT=20%2°C), 35°C
and 43°C in glass bottle.
-\vf (6) Liquid separation measured after 6 weeks and
3000 Kms in a private car (in weight in a plastic
25. bottle). : '
Examples 2.1 to 2.4
Using the same composition and preparation method

as in Example Series 1 except that in place of Gel

30. White H as the thixotropic thickener, 2% of Attagel 50
(an attapulgite clay) or 0.4% of Bentone (Registered
Trade Mark) EW (a specially processed Hectorite clay)
was used with '




Monost ear yl phosphat e 0.16 DOWAX 3B-2 (45% Na nonodecyl / di decyl

di phenyl oxi de di sul phonat e- aqueous 20 sol ution)
. 0.80 Al tristearate or Zn distreate x Gel Wite H
- 2f00-y 25 The nonostearyl phosphate foam depressant and Dowfax 3B2 .

dét ergent active conpound are added to the mixture just before the

aluminiumtristearate or zinc distearat@6stabilizer or right before the Gel

Vhite H thickener. 30 Each of the reuslting |iquid ADD formul ati onSk
a

h i | f ensity.. CDR,(Capj | Dx ai Rat‘,.-
o5 S0 L0 JoHR 1o pooaRnals] Yndlinli Yep D) (O | by bR nge Pt 0
separ at i on) bnisteadahg.and Theeaagqqqanng véstosihdéesesand s physiadado shown
N Table | ELawiuie: faha yepar fdakrlabheol the fohhW R Rer cQuc! uSi ons

. 2% na 1.5%or ina

are reached: The [ncorggratlon 0 0,Al Stearate I 1% Ge
Wi te H cont@PAFRELEEr FOFaEA3™RAR 8STLRE (Incofber eisuAdtst arel@hawmst earat e

or of 0.1% Zincrable I1I.

> From the results shown in Table II it can be seen

that small amounts of aluminium stearate are equally
effective in increasing the physical stability of
attapulgite clay and hectorite clay based liguid
thixotropic automatic dishwasher detergent ;)
compositions. : '

10



. T
stearate in a 2% CGel VWite H contai'ning fornmula | eads 10 to a sinultaneous
i ncrease of the physical stability gpd of the apparent viscosity

(Table 4, runs 1 (control), 2, 3, 6.and 9. The_.incorporation of 0.1% Al

stearate in a 1% Ggl Wiite H containing formula. of 0.2% Al, stearate in a
15 .0, 5% Cel ite{H epntphining flormula, @nd of 0.3 or 0.4% Al stearate in
a 0.25% Gl Wite gdntia ning fofmula | eads to anjincreasel of the physical
stability witHout ang firaptic visicosity fifpcreaset(ffable Ilyfruns 1
(control), 4, {7, 1(¢ %fd 1f1). For.| the conbination bf 0.1% stearate and
0.5% 20 Cel Wige £RIN B) the gpparent yiscosity]values ‘__Qerrai n accept abl e
but no signifijcant | d §fovemerd |in phy8 gal stability isbtained. 25 30
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24 [err] 25 Notes to Table I (1) No. 1 filter paper (Whatnman t

(Regi stered Trade Mark)) having a 6.4 cmcircle traced thereon is laid on 5

a flat glass plate, 10 cmx 10 cm A plastic tube, 6.4 cmlong, 3.4 cm

. diameter, is placed in a standing position, centered on the circle. The *
tube is filled with the sanple liquid ADD conpositions (after standing for

one day). The tine needed for the sol v28t to seep 10. out of the tube %{P

veach the traced circle is neasured. Tine is nmeasured on three sides
the circle and averaged. Faster tinmes nmeans that the gel is not
successfully ret »Pwater) which can then leak into the

~filter paper. Times greater 15. than 5 mnutes are considered good.

Ti mes between 4 d, 5 m nutes are, consj dered unpstabl e byt aﬁce ptable. (2)
Measured with spiTift® 9¥3MRET LTI &% 8R0%R Shatotroppanig RleRiniym |
hei ght. 20. and ziné4baﬂﬁ$ﬁ®1§bluding_A1203, ZnSO4 and Aly(SO4);

5 and the monovalent metal fatty acid salts do not
provide improved physical stability to the liquid
thixotropic ADD compositions. Using the same

. formulation as in Run 6 of Examples Series 1 0.1% of
each of+Al,03, 2nSOy4, Al5(S04)3 and sodium stearaté was

10 used in place of 0.1% aluminium stearate. The results «
of the measurements of apparent viscosity and physical
stability are shown in Table III.



s -
(5) At 40C, roomtenperature [err]r 350C and [err] in glass bottle. (6)
Li qui d separation neasured after 6 weeks and 8000 Kns in a private car (in

Exanples 2.1 to 2.4 Using the sane

wei §ht in-a plastic 25. bottle).
cofnposition and preparation nmethod as in Exanple Series 1 except that in
place;of Gel 30 Wiite H gs the thxotroprctjrckemer 2% of—At{raget—56
(an a:t-"téapul gitle clay) or 0J4% of Bentone (Regifstered Trpde Mark) [EW (a
special l'y prodesged Hectorilte clay),jwas used vwith 26} 2 and 4) [or w thout
(control rung 1558d B ¢im ni um tyji st ear at e. The parent v{scosities
and physical dqtafi®ift re_neas®rle din the|same hanner as‘'desgribed * or
Exanple Serieg 1. The ¢esults are sijown in TalQle I1. 5 fFromthe fesults
shown in Tabl ¢ Il it{Z@nbe seen t84t snall. agounts of fal um niun]stearate
are equal |y eflfectivie. i ficr easi ng |t he physiqal stgbilfity of, at}apul gite
clay and hectg¢rite 5% baked liquid thixdrogic ggtonmati c ¥di spwashe
det ergent conmpos®t i das. § ¢ 2 g
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27 [err] 28 Exanpl es 3.1°to 3.6 Thi examl e series shows that inorganic

al um nium and zinc salts, including err] and [err] and the nonoval ent
metal fatty acid salts do not provide inproved physical stability to the
“l'iquid thifotropic ADD ]conpositions. Using the sane fornmulation as #
in Run 6 o agpl gs Serjes 1 0.1%of each of [err] and sodium stearate was
A0 wused i e @81y al um niym ptearate. The results of the Ty
measur enents @feapbaremt lviscosity aphd physical stability are shown in %-f.: :
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30 . 31 Exanple 4 The follomﬁng gel-like thixotropic liquid ADD is
prepared follow ng the sane general procedures as in 5 Exanpl e Series 1:

| ngs edi ent Amount (A 1.) w % Sodium sili.cate (47.5%
sol''n [err]=1:2.4) 7.48 10 Monost ear yl
phosphat e 0 16 Domﬁax 3B-2

0. 37 Ter nphos NW 3% 0 Ther nphos N hexa

12.0 15 Alum niumtristearate 0.1 Sodi um

Car bonat e, anhydrous 4.9 Caustic soda salution (38% NaCH)

3.0 20 Phar magel %%‘%Fﬁ%f% (My/Al Silicate clay)

1.25 Sodlun1hypochlor|te solutlon (11%

1.0 VWater ~ The follow1ng el- liﬁéaﬁﬁfxgéroplc liquid ADD is

pH = 12.5 to 12. 9 M nor apoun ume, colour, etc can also be
prepared fo ow1ng the same general procedures as in

5 Example Series 1:

Ingredient Amount (A.I.) wt %

Sodium silicate (47.5% sol'n
_ Nazo:sioz=l:2.4) o 7.48
o 10 Monostearyl phosphate 0.16
Dowfax 3B-2 0.37
Thermphos NW 12.0
Thermphos N hexa 12.0
15 Aluminium tristearate 0.1
Sodium Carbonate, anhYdrous 4.9
‘Caustic soda solution
(38% NaOH) 3.0
20 Pharmagel Ex Uroclay
(Mg/Al Silicate clay) 1.25
o Sodium hypochlorite solution :
A% (11%) 1.0
Water balance
25 PH = 12.5 to 12.9

Minor amounts of perfume, colour, etc can also be

added to formulation.
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added to faormul ation. 30 CLAI M5 1. An . aqueous ¢ hi xotropic automatic

di shwasher conposition including a polyvalent netal salt of a @G to C22
fatty acid in an anount effective to increase the physica ity of the

conposi tion. 5. 2. An aqueous thlxotroplc washer
xconposi tion corrprl si ng approxi mately by wei gh mmm !lmw&;ﬂgl kal i et aI
pol yphospat e; (b)) 2.51to 20@6SOmI§RSIIICateC 96a|kah
nmet al carbonate; 15. (d) 0.1to 5@6chlor|ne bl each stabl e,

di spersi bl e &rqin:c detergent active material; (e) 0 to 5% chlorlne
bl each sta am depressant; 20. (f) chlorine bl each conpound in an.
anount to provide about 0.2 to 4% of avail able-chlorine; (Q) thixotropic

t hi ckener i an u Ci %ﬁ: tion
Wth a th|xgtropgﬁ?ngg¥§g$agbogpk' rﬁﬂic ?hgcﬁgﬂ§bgof&2%3' droxide;
composition including a polyva ent metal salt of a

to C,, fatty acid in an amount effective to increase

the physical stability of the composition.

5.
2, An agqueous thixotropic automatic dishwasher
composition comprising approximately by weight:
(a) 5 to 35% alkali metal polyphospate;
10. ' . '
(b) 2.5 to 20% sodium silicate;
(c) O to 9% alkali metal carbonate;
15. (d) 0.1 to 5% chlorine bleach stabie, water-~
dispersible organic detergent active material;
(e) 0 to 5% chlorine bleach stable foam
depressant; s N '
20. '

(f) chlorine bleach compound in an amount to /
provide about 0.2 to 4%.of a&hilable chlorine;
(g) thixotropic thickener in“an amount sufficient
25. to provide the composition with a thixotropy index
of about 2 to 10;

(h) 0 to 3% of sodium hydroxide;

30.



3d. .33 (i) a polyvalent netal salt of a C8 to C22 fatty acid as a
physical stabilizer in an anount effective to |ncrease t

stability of the conposition; and 5. (j) balance wate (of0)

as claimed in Caim2 wherein the physical stabilizer ( B\ g“k
metal ‘salt of . an aliphatic fatty acid havjng from8 A““ Watams
4. - K conposition as claimed in aim?2 or 3 wherein the Gci'd has from 12

to ¥& carbon atoms. 15. 5. A conp05|t|on as claimed in Claim2, 3 or 4,

wherein the pol yval ent tal is t ed fro any on
LA ITIA TUA VA wiiR [repdLEy gﬁeﬁﬁs BT F ) R Aot e§zad 288y o
of the Elenents. 20. 6GacidA as;m:a)smhy)alaslcl artamd.ltfmany bme at Gmoupt?2

to 5, wherein the pO' yg@%g&h@@t 2o '§1aéfé§§éedcﬂé OBh{lick?: stabP ity obb.

W, Fe, Co, N,
the comp051tion, and

5. _
{(3) balance water.

3. A composition as claimed in Claim 2 wherein the
physical stabilizer (i) is a polyvalent metal salt of
; '10. an aliphatic fatty acid having from 8 to 22 carbon
atoms. | '

4. A composition as claimed in Claim 2 or 3, wherein
the acid has ftom 12 to 18 carbon atoms.
15, _ _
5. A composition as claimed in Claim 2, 3 or 4,
wherein the polyvalent metal is a metal selected from
any one of Groups IIA, IIIA, IVA, VA, VIIA, IIB, IIIB,
IVB, VB and VIII of the Periodic Table of the Elements.
20. | . }
6. A composition as claimed in any one of Claims 2 to
. 5, wherein the polyvalent métal is selected from Mg,
~ ca, Ti, zr, Vv, Nb, Mn, Fe, Co, Ni, €d, Sn, Sb, Bi, Al
and Zn. |
- 254 o _ _
' 7. A composition as claimed in any one of claims 2 to
6, wherein the physical stabilizer (i) is the aluminium
salt or zinc salt of the fatty_acid.'

'30. 8. A coméosition as claimed in any one of Claims 2 to
7, wherein the physical stabilizer (i) is aluminium
tristearate. '



7. A conposition as clained in any one of clains 2 te 6, wherein the
physical stabilizer (i) is the alumniumsalt or zinc salt of the fatty

acid. :30. 8. A conposition as clained in any—eﬁe—e¥—€¥a+ﬂs—2—%o 7

wherein the physical stabilizer (i) is alumni rlstearate

3 A
gonposi tion as claimed in any one of O ains 2 Eﬂﬂi Hﬂtmu phy5|cal
stabilizer (i) 1is zinc distearate. 534 s clai med’;n

any one of Clains 2 to 9, wherein the phy5|cal stablllzer (|) S presenrhﬁn
an anmount of from0.02 to 1% 11. A conposition as clained in any one of
Cainms 2 to d). Alcompestioh hespbyainad Shahhyioﬂé 6f) Claimsegenb in an
anmount of fropmO0.06 to., 0.8% 12.. A 03| N | ai an e of
Clainms 2 to 11, W%eﬁfe?jf‘f’tﬁ%ﬁ?)hy%]%gﬁg abP elrfj(s?§ Fg?esgé]'ﬁt %/?18%

anount of fradbsQedBat®.0.4% 13. A conposition as clalned i n any one of
Clains 2 to 12, wherein the. thixotropic thickener (g) 1is an

I norgani c, coll oid- forn1%g clay. 20, 14 onposition as clained in C aim
13, wh8rein the A a5oMRO m.ﬂ%m?é éna§n1raﬁnat pEpGlaime 21 k9, a

9, wherein the physical stabilizer (i) is present in an’
amount of from 0.02 to 1%.

11. A composition as claimed in any one of Claims 2 to
10. 10, wherein the physical stabilizer (i) is present in ‘\)
an amount of from 0.06 to 0.8%.

12. A composition as claimed in any one of Claims 2 to .
| 11, wherein the physical stabilizer (i) is present in
15. an amount of from 0.08 to 0.4%.

13. A composition as claimed in any one of Claims 2 to
12, wherein the thixotropic thickener (g) is an
inorganic, colloid-forming clay. '

20.
14. A composition as claimed in Claim 13, wherein the
clay is a montmorillonite clay, an attapulgite clay, a
hectorjite clay or a smectite clay. ' '

25. i5. A:composition as claimed in any one of Claims 2 to
14, wherein the amount of the thickener (g) is in the
range of from 0.1 to 3%.

16. A composition as claimed in any one of Claims 2 to
30. 15, wherein the amount of the thickener (g) is in the
range of from 0.5 to 2.2%. |



hectorite clay or a smectite clay. 25. 1-5. A-conposition as clained in
any one of Claims 2 to 14, wherein the anount of the thickener (g) 1s in
tike range of fromO0.1 to 3% 16. A conposition as clal

Clains 2 to 30. 15, wherein the anmount of the thicke G“B"m ”ﬂ[ﬁ“@
range' of from0.5 to 2.2% 35 17. Aco ition as* o alne

7" Awaich contains fromO0.1 to 0.2% of thengﬁisical stabilizer (i) and from
0.5*to0 2% by wei ght of an i norganic, colloid-formng clay as the

t hi xotropic thlchgner “g’i%ﬁt%°ﬁhcggpq§igi Rg2S;4 nCléiQE 5n c 1

whi ch contai ns fron10 h S|ca stabllizer 4nd a
0.25% of an i norgmnﬁam |5rqu Orerhi n'gocloay?%aspﬁ hbhehphmsmm stﬂl@kbxmr

(g). 10. 19. A CQ@PSéﬁaor‘f@émea'S”ﬁ?o' Bsalby Oﬁélefhtd GE My .{Qol’%’adﬂ:

whi ch the chlorine bleach conpound I s .sodi.um hypochlorite.

conposi tion as clealiaid %W%(?]tﬁ Gsaltrﬁe 2”1’6“-1 -OR} &P%@?ﬂ%%s(% .

| east abouts O | wt % of the foam depressant (e). 21. A conposition as cl ai ned
in any one of d g™ %\tgompos_ition as claimed in Claim 7, which
contains from 0.3 to 0.4% of the physical stabilizer

(i) and about 0.25% of an inorganic colloid-forming

clay as the thixotropic thickener (g).

19. A composition as claimed in any one of Claims 2 to
18, in which the chlorine bleach compound (£f) is sodium
hypochlorite.

15. 20. A composition as claimed in any one of Claims 2 to
19, which contains at least about 0.1wt% of the foam
depressant (e).

21. A composition as claimed in any one of Claims 2 to

20. 20, wherein the foam depressant is an alkyl acid

| phosphate ester or an alkyl phosphonic acid ester

o containing one or two Cq5_2g alkyl groups, or a mixture
\/ thereof.

25. 22. A composition as claiméd in any one of Claims 2 to
21, having a pH of 10.5 to 13.5.

23. A composition as herein described with reference
to any one of Examples 1.2 to 1.11, 2.2, 2.4 and 3.2 to
©30. 3.6.

24, A composition as claimed in any preceding claim,
wherein the polyphosphate is a tripolyphosphate.



20. 20, wherein the foam depressant 1is an al kyl aecid phosphate ester
or an al kyl phosphonic acid ester containing one or two [err] alkyl groups,
or a mxture thereof. 25. 22. A conpositiomas clrainmed in any one of

Claims 2 to 21, having a pH of 10.5 to 13.5. n as herein
~described with reference to any one of Fgarrp ﬁ‘“”ﬂ“]“ﬂmy “E 2, 2. 4 and\._:.

32 to 30. 3.6. 24. A conposition as c ncany preceding cl ai
wherei n the pol yphosphate is a tripol yphosphate. 36 25. A methad for "“"*
cl eaning soiled dishware in an automati c di shwashi ng machi ne, whi ch net hod

conprises contacting the soiled dishware in an_ automatic -di shwashi ng
machi ne in agdaquBolretinefb£PTr hFleaningpepeided hdishwane efecanve

amount of thgueenRest! dashaastidgathéiney WhAcH méEhd® Etohmprides

' contacting the soiled dishware in an automatic
dishwashing machine in an aqueo'us washbath having

5. dispersed therein an effective amount of the
composition as claimed in any one of Claims 1 to 24.
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