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1 ’ ' 2185037 DI SHWASHER DETERGENT COMPCSI TI ONS The present
I nvention relates to thixotropic aqueous suspensions wth inproved physi cal
steabi l ity 5 Mdre specifically the invention relates to the use of |ong
chain fALty acids as thixotropic agents for horming stable gel-Ii gkggL{)S?
suspensions suitable for use as |liquid automati c di shwasher deter
conpositions. 10 The present invention specifically relates to

aut omat i ¢ -di shwashi ng detergBmBHwaggERibbqngenawiggmpbsxunugic properti es,
i nproved chem cal and physical stability, i ncreased apparent viscosity,
and which are readily dispersible in the washing mediumto 15 provide

ef fective cl eaning of @hehvpreseglitasinment ot naalatese tokd&hiooheopid |y
avai | abl e househo [ Hyase er o} r{fQrm
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di sperse; dustln . ylar, irritatiqon to u
SutTer ol erar oo, Farming,aEARIS, ge1clke 1adia Busplnedons: stidaing tor

di spenser.  Li quigef oram of igudd coapesind bie, disiovash@encdaltergentot
be used in automatic diﬁgﬁashers due to high foamlevels, wunacceptably |ow
viscosities and eXOEB{P ﬁnﬁlgh alkalinity. 30 Recent research and
devel opnent aqbi vi ty hTbef opuesentoninengdloror spekibfdicably” rfedrattes $uch
S L 00, & Ty EORHELR0 &l SRUAEHI ' ‘aaKbogRie® cohBBEAY IS’ RUVALY

characterlzed as tHIXOt
Y thixotroplc properties, improved chemical and physical

.stablllty,.and increased apparent v15c051ty, and which
are readily dispersible in the washind medium to

15 bprovide effective cleaning of dishware, glassware,
china and the like.

-Commercially available household-machine
dishwasher detergents provided in powder form have
several disadvantages, e.g. non-uniform composition;

20 costly operations necessary'in their manufacture;
tendency to cake in storage at high humidities,
resulting in the formation_of lumps which are difficult

" to disperse; dustiness, a source of particular
irritation to users who suffer allergies; and tendency
_ &é' 25 to cake in the dishwasher -machine dispenser. Liquid
- forms of such compositions, moreover, generally cannot
be used in automatic dishwashers due to high foam
levels, unacceptably.lbw viscosities' and éxcgedingly
high alkalinity. '

30 "~ Recent research and'development activity has
focussed on the gel or "thixotropic" form of such
compositions, e.g. .scouring cleansers and automatic-
dishwasher products characterized as thixotropic



2 pastes. Di shwasher products so provided are primarily objéctionable in
that they are insufficiently viscous to remain "anchored" in the dispenser
cup of the dishwasher, and noreover yield spotty residues on 5 dishware, «.
gl assware, china and the |iKke. I deal |y, thixotropic cleansing A
conpositions should be highly viscous i'n a quiescent state, Bi ngham
plastic in nature, and have relatively high yield values.  Wen subjected
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15 significant evidence of phase separation or  leaking

after long .standing. L _

The provision of automatic-dishwasher compos:.tions
in gel form having the aforedescribed properties has
thus far proven problematical, particularly as regards

20 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

55 emulsify and/or peptize seil; (2) sodium silicate to o
supply  the alkalinity necessary for effective
detergency and to provide protection for fine china
glaze and pattern; (3) sodium Carbgnate,- generally
eonsidered to be optional, to enhance alkalinity; (4) a

30 Chlorine-releasing agent to aid.in the elimination of
soil specks which lead to water spotting; and (5)
defoamer/surfactant to reduce foam, thereby enhancing

" machine efficiency and supplying requisite detergency.



3 See, for exanple, SDA Detergents in Depth, "Formul ati ons Aspects
of Machi ne D shwashi ng", Thomas Oberle (1974). Cl eansers approximating to
t he af or:&éy descri bed conp05|t|ons are nostly liquids or powders. 5
Combi ni ng-such ingredients in a gel formeffective for home-machi ne use has
proved difficult. Generally, such conpositions onmt hypochlorite bleach,
since it tends to react with other chemically active ingredients,
particularly surfSseant forheesiampliegr adSdd thetedgentpendinng Depth,

Lhi Xotr opi ¢ agent vyl aAlIdi) AbSeSLEeG WEaRthe DIBHGashi Syt Pallnas
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i ncluding silicat gesdtivudaésnp @é'ﬂti)@x'zy abesmteﬁa B Hﬁaé ChisY wda‘rs.
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e.g. silica sand perli conpri si ng densjty
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bul ki ng 30, agent . SHorSbbnoh! SEhadaMStera PASLIASE DA SohehuHESId o
vt suspending agent, e.g. CMC, synthetic clays or the
-like; inorganic salts including silicates, phosphates

15 and poly-phosphates; a small amount of surfactant and a

suds depressor. Bleach is not disclosed. U.S. Patent

No. 4,147,650 is somewhat similar, optionally including

Cl-(hypochlorite) bleach. but no organic surfactant or

foam depressant. ~ The product is described, moreover,

20 28 a detergent slurry with no apparent thixotropic

properties. _ : : :

U.S. Patent No. 3,985,668 describes abrasive

scouring cleaners of gel-like consistency containing

(1) suspending ageht, preferably the Smectite and

A 25 attapulgite types of clay;. (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

30 agent, thereby replacing water otherwise available for

undesired supernatant layer formation due to leaking

and phase destabilization. The foregoing are the

eésential_ingredients. . Optional ingredients include



1 and:phase destabilization. The foregoing are the essential ingredients.

Opt i onal

Bui | der s,

I ngredi ents include 4 hypochlorite bleach, bleach stable
surfactant and buffer, e.g. silicates, carbonates, and nonophosphates.
such as NaTPP, can be includedgas further optional

supply or supplenent building 5 function not provided by the buffer,
anount of such builder not exceeding 5% of the total "~conposition,

accolrdl nlg t0 hppopdikitite NMila@sengncplehchhesdgbdileedsigEaaiteint hapy pH
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present, NaTPP 1s limlted to 5% as stated. Foam killer

is not disclosed. P

~ In U.K, Patent Applications GB 2,116,1992A and GB
2,140)450A,‘both.of“whichmare'aSSigned to Colgate-
Palmolive, liquid ADD compositions are disclosed which
have'properties“desirébly*chafadterizing thixotropic,
gel-type structure and which. include each of the

.various ingredients necessary fOr?effective'detergency ’

with an automatic dishwasher. The normally gel-like
agueous automatic dishwasher detergent ' composition
having thixotropic- properties includes the following
ingredieﬁts,'on a weight basis: ' '

(a) 5 to 35% alkali metal trlpolyphosphate,;
(b)- 2.5 to 20% sodium silicate; B
(c) O to 9% alkali metal carbonate;’

(d) 0.1 to 5% chlorine bleach stable, water

'dispersible organicedetergenttactivetmateriel;

(e) 0 to 5% chlorine bleach stable foam’
* depressant; (O

(£) chlorine bleach ‘compound in an amount to

. provide about 0.2 to 4% of available chlorine; and

|ngredrents to

e various ingredi. nts nece ary faq ffective
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deptessant; (f) -chlorine bleach compound in an anbunt to provide about O. 2

to 4% of available chlorine; and 5 (g) thixotropic thickener in an
anount stificient to provide the conposition with thixotropy index of about
2.5 to, 197 (h) sodi um hydroxi de, as necessarysto adjust pH 5 ADD

corrp05|t|ons so formul ated are lowfoamng; are readily soluble in the
washi ng medi um and nost effective at pH val ues best conducive to inproved
cleaning "performance, {(gki Zhixotrapis-tisidkener e awrpuvint (msfféi@'.ent

normal Iy of gel consi $keRddie thé- c%rr%sﬂ:‘ﬂ%‘ mzﬂ;ﬁc -mwl gJﬁ e elééfke

mat eri al havi ng Bi ngham pl astic character an us rela
val ues. Accordi ng?‘%Put'a it tW&hear force is necessary to initiate or

increase flow, such as (wul dssdiim ydidiidd Neafordcd sk ey ap@r&@jugﬂppmf an
15 energi zed aut omati c vvasher nder such. co cﬂ?tetegl ?03| [ion
is quickly flwdized a SPF‘F Elig‘g&f‘&d@ &‘Péﬁm{ eQF Qaming;
di sconti nued, the dztali deadriﬂqm sodnbdie ckhth/siashtngaxdudﬁuml aadsinost

Bi ngham plastic Stéf(ﬁa&%?i%' 7@"?@‘”&5%%29 Béétpdoq{d@i&g“séét § g%-tov%@

Pat ent - 4,511, 487 descrribes a oam ng er gent
paste for di shwasIﬂa’k%an1nWhePpé:tf@ﬂreaincﬁlpxotVprc (ﬂl‘barilmgB-abénﬁ -has aﬂ‘he

viscosity of at éaﬁl;osf@if Safk hdrmalds %of dgkgr r@d}gqégetr{bya rotatiopal

vi sconmeter at a s [ spee of 5 revolutions pér _m_nute. conposi tion

i s based on a mxtl'{ﬂ‘%h@)i’ fYheeQugiryi AREINRIr 1844 Ysddi ken F?étt%‘i’r?%ath@"jéi*ﬁ
active chlorine capegndmapdastic character and thus relatively high

: yield values. Accordingly, a definite shear force is
et necessary to initiate or increase flow, such as would
obtain within the agitated dispenser cup of an
. 15 energized automatic dishwasher. Under'éuch-conditions,
the composition is quickly fluidized and easily

dispersed. When the shear force is discontinued, the

fluid composition quickly reverts to a high viscosity,

Bingham plastic state'closely approximating its prior

20 consistency. :

' U.S. Patent 4,511,487 dated April 16, 1985
describes a low-~foaming detergent paste for
dishwashers. The patented thixotropic cleaning agent
has a viscosity of at least 30 Pa.s at 20°C as

ﬁg‘ 25 determined with a rotational viscometer at a spindle
speed of 5 revolutions per minute. The composition is
based on a mixture of finely divided hydrated sodium
metasilicate, an active chlorine compound and a
thickening agent which is a foliated silicate of the
30 hectorite type. Small amounts of nonionic tensides and
alkali metal carbonates and/or hydroxides may be used.
The formation of organoclays'by-the interaction of
clays (such as bentonite and hectorite) with organic



t hi ckeni ng agent which is a foliated silicate of the 30 hectorite type.
Smal | anounts of nonionic tensides and al kali metal carbonates and/or

hydr oxi des nay be used. The formation of organoCIays by the interacti-on of ,
cl,ays (such as bentonite and hectorite) g th organic 6 conpounds-a#ch as
guat er nary annDnlun1saIts has al so been described [WS. Mirdis, JACCS,

Vol. 61, No. 2, p. 382 (1984)]. Wile these previously dlsclosed I|qU|d
ADD 5 'fonnmempqmndareunbtaaﬂguaﬂexnagmbémmoniumasaéeemfhﬁgraéSOto one
or more of bé%iﬁ a8heyepedeIW. shehiielis] YA, voll efiasmobegn plound .
that in actu ractlce stil urt | nprovenent s i h pﬂy5|caP
stability are3$%q ?%ﬁ 10 |ncrease t he shelf-llfe of 10 -the product and

t hereby enchance cwhsleer thesept @mlé@swr 89pendsun BriigehdPaappt
Appl i cation 9, Seri

86146 95 t he physi.ca stab lity of clay
Ot himot rFESH oS | SR APE oS P by AR G LREPEES of
smal | armuntsdegarreexam)l ®nér or 15noakoud £0. 6% t akidv ey desghtibell a

pol yval ent I | o c

stearate. %ék%ﬁgeéxo el%étlg% 0 ad afb%t%{yckener alrﬁb?att aC|§£Hsalt
stabilizer msacbém, f Rl 1t ofuptbeirdeimarpsﬁeau@tg |5omg Rhwsicadbility,
such an absenge.f l?@ypgﬁéeré?ﬂﬁfé&'ﬁa iﬁér@ﬁ&éoéﬁeuBhb?flilfﬁeg% and

| onger, the addition_of cla% o these fornul ations has several drawbacks. -

For exanp{e, WerPIRIREt 23y theERBNCPECRABCE BERSHMCRJAFCRBRADF  rhe
various ingredi entBnathrt heopending. &mismepateﬁesamm&atm toLi ng
Formulation ofcfpgos OB RO IUEE Ha€ P enk® Y bt NEeSBR1EEY o
clay based thixotropic liquid. formulations is improved &J
by addition thereto of small amounts, for example, from
about-0.02% to 1%_bygweight,~of a polyvalent metal salt
of a long chain fatty acid, such.as-aluminiuﬁ stearate.
| While the ccmbinationlof clay thickener and fatty

acid salt stabilizer has been found to provide

15

.-satisfactory long.term-stabilityﬁ_such an absence of
20 phase separation for periods ﬁp to 12 weeks and longer,
the addition of clay to these formulations has several
drawbacks., _ : :
For example, when using clay thickeners the order
of addition of the various ingredients and the control
25 of the process conditions during formulation of the \;i
compositions is critical to obtain the desired
‘thixotropic properties and low foam characteristics.
In addition,'.the _clay thickeners are  expensive
_materials and can contribute significantly to the final
30 -product cost.to the consumer. _In.some:Cases-the clay
thickeners may actually interfere with overall cleaning
. performance. |



t hi xotropi c properties and | ow foam characteristics. In addition, t he
clay thickeners are expensive materials and can contribute significantly
ta the fiynal 30 product cost to the consunmer. |In some cases the clay
thi ckenears may actually interfere with overall cleaning perfornmance. 7
The present - invention ainms to provide stable thixotropic aqueous
suspensi ons which avoid the use of clay thickeners. The present invention
also ains to provide liquid ADD conpositions; having thixotropic
properties wth inproved physical stability and rheol ogi cal properties.
The present invention further ains-to provide thixotropic liquid ADD

cgrrpos' It I onfs;ha;/l ng rﬁmd ké}é@z&hoﬁﬁkiféi@iéﬂpld?irﬁé'ﬂt (t"éﬁnﬁi:oWde'é)Ehtable
adversely e eC|n a | VI SCOS | shear r
Bt ovet vl beosi EhEREARY Tanedtd sdsoope Laps ahih: a¥baf e, vpe |
desired thi xotropk:(lagre;pﬁ.rcuqemrsl\/bre broadly, it is an obj ect of the
present |nvent|0n to p

t t C ¢on; '
conposi tionsg 1 esp r%ﬂﬁ |quf§%%ﬁ¥§%§t$%§§ ggﬁgshgr éEte nE gas%es
or gels, by ncor AdDat lcnglppﬁittlienasl ahaviog atqbéagtrgpipengrweatm—aorthh

amount ‘of a fat ty yaei el ;%éﬂs%ggg gtgéﬂnigutg} hn e SHdd 1l all e opinended

particles and phase se&gra th e present I nventi on an

aqueous gel -1i ke 20. n$9s PrPdec Hybxotaepic
water, at |east ongqh ﬂarmbe&n shegé:eéi Hamﬁgtbedwwneoenslsilﬁlaxatmpic
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03 to abouroD. 5vp9¢ositlﬂés ay Mgheami:atéaaarﬂthiweﬁ&iscosﬁm.eaah biglofshear
th|§Ken|ng agent %8@ whidﬁ n%QOchSEacteristh: of the desired thixotropic
' properties.

More broadly, it is an 'object' Of the present invention to
provide stable agueous thixotropic non-clay based compositions,
15. especially liquid automatic dishwasher detergent pastes or gels,
by incorporating in the clay-free aqueous suspension a minor
amount of a fatty acid effective to inhibit the settlxmg of the

suspended particles and phase separation.
According to the present invention an aqueous gel-like
20.  thixotropic liguid cleaning composition comprises water, at least
'~ one ingredient selected from the group consisting of organic
detergent, chlorine bleach, detergent builder, sequestering agent,
fbam:uﬂﬁlﬁtors,a&n351ve pmﬂﬂcles‘aminﬂxtures'Umaxxi, and from
about 0.03. to about 0.5 per cent by weight of the total
25. compos:.tion of a thickening agent which is a mono- or
'polycarboxylic acid having fram 8 to 22 carbon atoms, or the
' dﬁmzs:m:trﬁmxS'ﬂmueof,cm'au@ﬂi.mazﬂ.s&us thereof, the said
composition being free or substantially free of thickeners which

are:ﬂay'ﬂﬁxbtmxﬂc'ﬂﬁckamms
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30.



pol ycar boxylic acid having from8 to 22 carbon atonms, or the diners or
trimers thereof, or alkali nmetal salts thereof, the said conposition being
free or substantlally free of thickeners which are clay: thixotropic

t hi ckeners. 30. 8 In accordance with this particular aspect, theJ
present invention provides a normally gel-Iike agueous autonatlc-dishmasher
det ergent conposition having thixotropic properties which includes, on a
wei ght basis: 5 (a) 5 to 35%alBali netal polyphosphate e.qg.

tripol yphosphate; (b) 2.5 to 40% sodiumsilicate; (c) 0 to 9% al kali netal
carbonate; (d) 0.1 to 5%chlorine bleach stable,water 10. dispersible
organi c detergent BBt pgsandancel witd this. s%rcﬂﬂ@;lam Bls@estt st fblee f oam

depressant; o] C rwmén u L o] out 0.2
to 4% of avaéiesgathf&%?lgﬁg%a rb 0.03 toqao S(V?gbf'ﬁg?t |é]c' gﬁ?é \qu‘éoag

bl %ggél whi ch
is a l.ong chagykFomgtic ﬁ%ﬁ%sla%# ddew)gee SomDRSikaeny qi)
bal ance wat erpropietiesi shixhipasliudes) dnearveif;heeaaenssubstantlal Iy free of
t hi ckeners whi ch hi ner Al so rel ated
to thisSspecific g%’pegtéa/tahg %&%9@?01 @%ﬁimw’ﬁ%t hod for cleaning
di shware in eeqautuipeldyphaspbategshi ng machi ne wi.t h an aqueous wash bath

containing an eff f%i ﬁh':led ‘automati ¢ di shwasher detergent
(LADD) conpositi oﬁgésﬁdse?cgr) g% %‘?/%ﬂ cco(dl ng to.this aspect of the

i nvention, the 25{(c) LAD® SnpHailii matad seanbenakasdi | y poured into the
di spensi ng cup of (aheoaptﬂy’rgglmgfﬁm/\@mdpgsm@ @gzd Wi I I, within jUSt a

few 10. dispersible organic detergent active naterial, ) _
(e) O to 5% chlorine bleach stable foam depressant; o
(£) chlorine bleach compound in an amount to prov:.de about '
0.2 to 4% of available chlorine, . : :
_ : (g)003t005%ofathickeningagentwhichisalongchain
15. fatty acid; . : :
(h) OtoS%sodimnhydroxide ad
(i) - balance water, the said composition being free or
substantially free of thickeners which are clay thixotropic
20. - Also related to th:.s specific aspect the mvention prov1des
a method for cleaning dishware in an automatic dishwashing machine
.mthanaquecuswashbathcontainmganeffectivea:muntofthe
~ liquid - automatic ~dishwasher detergent (LADD) compos:.tion as \A
described above, According to this aspect of the invention, the )
25. LADD ccmposition can ‘be readily poured into the dispensing cup of
the autamatic dishwastﬁng mchine and will, w1thin Just a few
seconds, pranptly ‘thicken to its nomal gel-like or pasty state to
remain securely within the dispensing cup until shear forces are
“again applied thereto, such as. by the water spray from the

30. dishwashing machine




seconds, pronptly'thicken to its normal gel-like or pasty state to remain
securely within the dispensing cup until shear forces are again applied

t heret o, ~such as by the water spray fromthe 30. di shwashi ng nachi ne.

9 The preferred long chain fatty acids are the higher aliphatic fatty
monocar boxylic acids having from8 to 22 carbon atons, nore preferably
having from 10 to 20 carbon atons, and especially preferably froml1l2 to 18
carbon atons, inclusive of the carbon atom of the 5 car boxyl group of
the fatty acid Pol ycar boxyl i c acids can al so be used. The aliphatic
radi cal may be saturated or unsaturated_and nm Pbe séralght oy _branched,

Straight chain saturated?atPyeierded Lopfie REXt FRLd®r ang ¢ he
aci ds may be used, hiqhbrlﬁliphatlbhﬁ&etS}eEnb\neéafr:mmyﬂ.dbuadldsolha@ﬁ.&g Forom
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Thus, exanpl es of 2Rechxbon adiats whandh espelbdally pwreferahly ckeomrr $2i ko
place of clay or pebyRRfiynd @E&ﬁ&eriddﬂé&% 59rtﬁéa@&zgwonde§€&9'8 a%gx@-

| auri ¢ acid, dodecanoic acid ristic acl stearl c aci

oleic acid, g cosaﬁérboawdgrpm of thet ﬁaﬁ@wdaceéeo Pelygazboxy liey acidst v

acid and nixfures ghnt hg38020h4&lS uddy addi trmﬁ ana It Srd@icdl WdyEbe
of these acids can also be used. St earl C m xed att aC| di‘ﬁg Rg:
t

coco fatty acid, aPBtHTA%Rd LT WHRFHERRE Féngé mé‘é{rb Fﬁl
of the nonocar boxybranthetly aciSisaipttt f chdihersdtutdisedi Saeayt yagidd hare

oot sy .ot PSRBT Acr SLARORER B TR SO A L Sty v he
the™ef ners. Ol‘lotl‘l ness thosgoldarisied cét%xyaituraéu @urces, such as tallow
- fatty acid, coco fatty acid, soya fatty acid, etc., or
from synthetic sources available from industrial
‘manufacturing processes. _ '
_ Thus,'examples of the fatty acids which can be
15. used as thicl_:eners in place of clay or polymeric
thickeners include, for example, decanoic acid, lauric acid,
dodecanoic acid, palmitic acid, myristic acid, stearic acid, oleic
acid, eicosanoic acid, tallow fatty acid, coco fatty acid, soya
fatty acid and mixtures of these acids. In addition, the dimers
90, ©r trimers of these acids can also be used. Stearic acid and
mixed fatty acids, e.g. coco fatty acid, are preferred.

. Within the ranges of carbon chain lengths of the
‘monocarboxylic fatty acids specified herein the viscosity of the
product tends to decrease as the number of carbon atoms in the.

25. monocarboxylic fatty acid decreases. No systematic trends are
observed for the dimers or trimers or polybasic carboxylic acids.

The amount of the fatty acid thickener to achieve the desired

values of thixotropy and physical stability will depend on such
factors as the nature of the fatty acid, detergent active

30. Ccompound, inorganic salts,



. The.amount of the fatty acid thickener to achieve the deSired val ues of

t hi xotropy and physical stability wll depend on such factors as the nature
of the fatty acid, detergent active 30. conpound, inorganic salts, 10 .,
especially TPP, other LADD ingredients, -well as the anticipated s{orage

and shipping conditions. Generally, howeveér, anounts of the fatty acid
t hi xotropic agent in the range of fromabout 0.03 to 0.5% preferably from

about 0.03 terp@c@.al@?F)Q@Pe}' Io\th@rzefﬁmblyn&f@a&é&@gt Bs03ei® 8s08HUe
provi de the Ionghﬁgrn1s and _absence Qie separation upon

standi ng or d&® P?EﬁépﬁF?ré epanf FgﬁPBﬁageFQV &d°P&mperatures as * are
required for "a GeﬁmmamkyJyh@weuﬁnptamdmwtsdwﬂitK@nehdﬂ , abA@D

ef fecti veness t a) I chI | (b)

al kalinity; f%? gg#ﬁéi% |n Wg%h?ﬁélﬁéﬁ gg ? (ﬁﬁ% ﬁh&% £

is prefegred0.bdy elpreﬁemblxt h&ropHadloutt hQs. 0_3\Dboc<ﬂ’qiﬂs.l t espebe.aaﬂ.yl east
about 9.5, bleyobe aégi f ARy at
| east about ﬁF%EéféSi?eFao;nvce%ﬂ&fPV\ugré%H%\?al ues, th ugt ?lfajs t oo
viscous, i.e. teom| (ﬁﬁﬁhéé-i%daﬂﬁusamn‘r’%amfl yphaaeduwmnt neon

shear - force |§‘E§h§1ﬁ§eé§?e‘ad@iﬁq Nt2&nshoPt daEPHBIY 16w PaHadR) eHALER

machi ne operatln Itions n essence, osition |oses ch, if
ot i, ot beBbERakATOR A% nATRT FeTULEEh { EOF of NSGRRSEFEALIgt: en
"needed to?gnggeeeptabkepbbbduutthln the -above ranges, andI to f|tncrease
ovebi119 25 praggikoot 1Rt NEFREafr TR RAT SBREL, .,
pH IeveI Excbes(edr@maﬂkabketchlorlne levels; (b) alkalinity; (c) \J
' ' solubility in washlng medium; and (d) foam inhibition. _
It is preferred herein that the pH of the LADD
15 composition be at Ieaét*aboutis,s;fﬁdre prefefebly from
about 10.5 to 13.5 and most preferably at least about
11.5. At relatively lower pH values, the LADD product
is too viscous, i.e. solid-like, ‘and thus not readily
fluidized under the shear-forde levels created within
20 the ‘dispenser cup under’ normal'“meehine5 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
the above ranges, and to increase flowablllty N
25 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
30 the stability, thikotrophy"and/oi“”éetergency of the
LADD product, as well as impairing the dispensibility
of the product from, for eXampie,'squeeze'tube“bdttles.
" Caustic soda (NaOH) serves the further function of



be avoi ded, however, since it may cause the formation of needle-Ilike
crystals of carbonate, thereby inpairing 30 the stability, thixotrophy
and/ or destergency of the LADD product, as well as inmpairing the :

di spensitorrl ity of the product from for exanpl®e, squeeze tube bottles.
Caustic soda (NaOH) serves the further function of neutralizing the

phosphoric or phosphonic acid ester foam depressant resent. About
0.5 to 3wt % of Na R 92%{“8 RRIFRAOLIR Of c%l’?‘?f’oé}ﬁ%l? n3CHE (PTEFT
conposition are tyﬁnaml depnésbangh wHenshpblédeh’e.notBHohhatO Suf Ebcidents of

al kalinity may be e PP Cc PP may
be enployed in the m%% |R"t I o%la-{ "rrhad%ngggogg%o"{ géf% %%E n the
preferably about ZADD SOWP%Sla-nQHSMdtwpeberlabl plisbogbe b hb@u)ldnebql
10 which .tends to

W%uffh?&i%l eaﬂ}ﬁé‘ﬁﬁ@} GhdF b Pt dPlded by %he

‘hypochlorite Snd ot her - chlorine conpounds. The NaTPP nH
anhydrous or hydr a5EP iand FAHPN el kieate. hexahydrate with a degree of

hydration of 6 corresporyd Natep ah@ytbAS&’m Yoyedghh (tfhel&.AD’mt@dSmﬁchiT@:[@n
Actually, in view of the stabr% g %%3 ﬁgﬁl drate,_th pre ﬁ é
wat er of hydrationth 2 HFYR9S oF f RPP & 7t Hrsefﬁﬁ??b]ﬁ{ seRds
of the stabl e hexa&omi®l e andi cshexpddiprefelrathlyt ilve imées@ﬂbhleraxrgtrmrtaﬂ
detergent prociot R hoceBds) th, Gbollbtsb D CIAINEIJAke! e kedetien
character. Conver ss0§ i uinf Mmchdmyeroaad\lavm¢s wehdonireprbdesch
TRy, in SOME CaseSporfjfoddd ! i C'!Eh%”‘ka’l‘ﬂ’te"ﬂ@r%e Uihy&BDLE - oS IAREELEN ) Y
preferred LADD conpos] tions are obtal ned exanpl € en using a O.
&—'1 wei ght ratiln@tuding the stable hexahydrate with a degree of
hydration of 6 corresponding to about 18% by weight of
15 water or more. Actually, in view of the stability of
the hexahydrate, the presence of some water of
hydration is highly effective, serving it is thought to
form seeds of the stable hexahydrate which expedites
hydration and solubilization of the remaining 'NaTPP
20 particles., If only the hexahydrate is used, the
detergent product may be too liquid and may have little
if any thixotropic character. Conversely, if only the
anhydrous NaTPP is used, the product may, in some
‘cases, be too thick and, therefore, unsuitable.
Especially preferred LADD compositions are obtained,
for example, when using a 0.5:1 to 2:1 weight ratio of
-anhydrous to hexahydrated NaTPP, values of about 1:1
~ being particularly pref__erred. |
. Foam inhibitien_is important to increase:

b 25

dishwasher machine efficiency and minimize
destabilizing effects which might occur due to the
presence of excess foam within the washer during use.
Feam may be sufficiently'reduCed by suitable selection

- 30



~ anhydrous to hexahydrated NaTPP, values of about 1 :1 being particularly
preferred. Foam inhibition is inportant to increase 30 dishwasher
machine efficiency and mnimze destabilizing effects which m ght occur -«
due to the presence of excess foamw thigythe washer during use. Foarw/may

be sufficiently reduced by suitable selection 12 of the type and/or
amount of detergent active material, the nain foam producing conponent. The
degree of foaptithel 8gpeoardliek dmeandeat'aatebgehardeeaseOEathelwash wat er
in the nachiag?mhergb U|ta%, adj-ust ment t @ﬁop rtions gf

whi ch has a wat®r "85t &RERG P é%?ﬂﬂb afRen ??lbro Qi AGIFRE § FP@E degree
of foam i nhibstadao somewha&rﬂeFEnﬂgngemm%ﬁHe/hnmﬂnessdofothecMadh a
chlorine bl eag a o r b ar IarIy
effective are ? &k Pﬁ Fh%oﬁgkhgﬁ oﬁ?gggéydSgéfgggéo?h?HStPen% 8 HO P-R -
15 OR avagl abpeopertészaﬁpeﬁ Na@ BrBECh\hagdat wetepcenfmeﬁnga@éfes@ecu ally

the al kyl aCIﬂayh%paatfnesaféﬁa&n eti%@ f&égq&edZan@rP@Ro% £Bam
avai l abl e for Iﬁoo er AP%: Knapsacklé CPKn-158), _in Whl ch
one or bothfiﬁﬁég&$ﬁ9PEac is generally preferred to
include a chlorine bleach stable foam depressant - or
inhibitor. Partlcularly effective are the alkyl
phosphonic ac1d esters of the formula

10
o - ."_.
" o/
HO-P-R
15
OR
available for example'ffom BASF--Wyandotte (PCUK-PAE),
and especially the alkyl acid phosphate esters of the
20 formula
0]
1
- . HO-P-OR _ N
25 : | | A
. : 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 Cia-20 alkyl |
'30 group.: Mixtures of the two types, or'any other
o chlorine bleach stable types, or mixtures of mono- and
di-esters of the same type, may be employed. Especially

preferred is a mixture of mono- and di-Cy6_1g alkyl



of ester. may represent independently a [err] alkyl 30 group. M xt ures of
the two types, or any other chlorine bleach stable types, or m xtures of
meno- arrd di -esters of the sane type, may be enpl oyed. Especially preferred
Is a mXxture of nono- and di-[err] alKkyl aci d phosphate esters such
as nonostearyl/distearyl acid phosphates 1.2/ T (Knapsack). When enpl oyed,
proportions of 0.01 to 5 wt% preferably 0.1 to Sw% preferably about 0.1

to 0.5wt % of foa r t o] [
rati o of detergen?kggflggagghggﬁenggfzfgp §#%%npﬁ%p?gg§§ﬂ§§%%) {iﬁiﬁ%ﬁéyﬁ

rangi ng from abouR<cts 1PhesPha e ﬂr /e}aﬂl apRRckd .1 t §hen emplpyed,
def oaners whi ch mpedppritiesns g weleof Otoesarmise, tdﬂ@ef@ﬁm i bieores. sﬁ&

Al t hough hi bl each I t

ot e eant on. reShe eIy ARPE DL CTh . VS8 bPah et
hydant oi n, or ghl dhenacempi8Pit abkal is netypicely. pdeaswiedght i tftuin of
magnesi um and espeghalloeniodd v@yegﬁ?hﬁéhﬁ;ﬁe&ﬂ PEGT E&éﬁddeﬁgﬂé%ant (e)

conposi tion shoul contaln su |C|en each conpou rovi de

about 0.2 to 4. 0vaeperaldn remabng Ifaame akouws iths1 &0 detleranchargfinrably
exanpl e by aci di f iz¢ghitora of £801RaNtS @Ehéfed%QEHﬁéb%' %ﬂfm{ hm&Y¥CR®'S used

hydr ochl ori c aci d. A solutlon 20 cqntain about 0 4. 0% by wei ght of
sodi um hypochl or i fREHAS aﬁﬁ*ﬁ\ﬁ 3’&3 S%{Eﬁﬂ %“éﬁﬁe' per cent age of
avai | abl e chl 3“ ne. Abm]ltlﬂoﬂgho dnp%chl el gét mIeauhl | edmhpoahdormae ikse
especially pr

25 from about fO(larlr e lfg’%rﬁit %‘fg%%/a‘l’ S’ﬁ%‘l?%{%h%/‘ggfﬂ‘t%b%e&%}g&%% SO&'E‘E)E{)”&\?OI o]
O%prreferably aliduthlbroe-istdyanurate, dichloro-dimethyl hydantoin, or
chlorinated TSP, alkali metal, e.g. potassium, lithium,
magnesium and especially sodium, hypochlorite is
45 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
example by acidification of 100 parts of the
composition with excess hydrochloric acid. A solution
20 containing about 0.2 to 4.0% by weight of sodium
“hypochlorite contains or ;provides roughly the same
percentage.of available chlorine. About 0.8 to 1.6% by
weight of available chlorine is especially preferred.
For example, sodium hypochlorite (NaOCl) solution of
%g: 25 from about 11 to about 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
protection of hard surfaces such as fine china glaze
30 and pattern, is employéd in an amount ranging from
about 2.5 to 40wts, preferably about 10 to 35wt%, in
the composition. At the higher levels specified herein
for example at levels greater than about 10 wt% the



can .be advant ageously used. The sodiumsilicate, which provides alkalinity
and protection of hard surfaces such as fine china glaze 30 and pattern,

is enployed in an anmount ranging fromabout 2.5 to 40w % preferably about .,
10 to 35wm % in the conposition. At the higher |evels specified hereign for
exanple at |evels greater than about 10 wds t he - 14 silicate also

provi des increased ant i spotti-ng action. The sodiumsilicate i's generally

of ‘about 1: 2. Facps P BIbIREY | PhenRUERET Aot RGN0 EE Lﬁtein? ;
of this conpodhs cﬁpd-‘e-ypeéﬁ-&w?tﬁams wmmp@@ﬂewnne'@hﬂ fcuam of '
depressant Myl 56uBBuaddsst ut dile fﬁf?f?f:%ﬁﬂyaqw{-?g JoAPNIONe L6,

sol ution. Detergenf active materla use erein nmust
presence of cff ioh o3t Tedreite® 1)F Mo@ﬂ%ﬁ’ﬁ’@i’lﬁeabhz ‘laﬂd Me#bse of

t he organ apforiha ctlidie dofighen i (5P NEHEs oisos St oMpxésise&1a DB} ai ne

wat er dis ersbp surf cta:}yta/& aJ e prr}ée{red the first. nentioped

ani oni cs bein e‘%ﬁ?&’"ﬁ? QR FLRTEFTRARE s FAARHRL T r om

about 0.1 to %padﬁaﬂabiy dthvait f@13n t 0f2. D% agieEcusuldirspepstbar red _

surfact ants hey I‘% the li.near or branched al kali netal. nmono- and/or
ipheny

-([err]) al ky oxi de nmono and/or disul phates, comrercially
aval | abl e for exar’rﬂeetezmﬁﬁdi DapEAXe( mafierialkdusefud Nmnzei)n 3Bustarile DONFAX

2A- 1. O¥taidle if hehaabafefgéhwlcpboemsf;ﬁenwaaehrmaéé ec{alty
destroy tﬂ&otropy, ‘havi ng._heéen found, to undul y I ncrease vij SCOSI Ly, causi ng

severe sheari ﬁ@ﬂ%ﬁl’@@ titshdmach, and jdhesePt the %{HQI&‘? aniembet d be

amine oxide, phosphine oxide,- sulphox:.de or betaine U
water.dlspers1b1e surfactant types are preferred, the
first mentioned anionics being most preferred. They
15 are used in amounts ranging from about 0.1 to 5%
preferably about 0.3 to 2.0%. Particularly preferred
surfactants herein are the linear or ‘branched alkali
metal mono- and/or dié(ca_14)'élkyl.diphenYI'oxide mono
‘and/or disulphates, commercially available for example
20 @S DOWFAX (Registered Trade Mark ) 3B-2 and DOWFAX 2A-
1. In general, the paraffin sulphonates tend to
impair, if not destroy thixotropy, having been found to
unduly increase viscosity causing - severe shearing force
problems. In addition, the surfactant should be -
25 compatible with the other ingredients of the oo
composition. Other suitable surfactants include the
primary alkylsulphates, alkylsﬁlphOnates,
alkylarYlsulphatés*and sec - alkyléulphaﬁes. Examples
include sodium  Cyq_qg alkylsulphates such as sodium
30 dodecylsulphate and sodium tallow élcoho1sulphate;_
- sodium Cy5_4g alkanesulphonatés such' as sodium
'hexadecyl-1-sulphonate and sodlwnic12_18
alkylbenzenesulphonates such as sodium dodecyl-



4
25 conpatible with the other ingredients of the conposition. O her
suitabl e surfactants include the primary al kyl sul phates, al kylsu
| phonat eg, al kyl aryl sul phates and sec - al kyl sul phates. Exanpl es include
sodi um-hgfr] al kyl sul phat es such as ‘sodi um 3@5dodecyl sul phate and sodi um
tal |l ow al cohol sul phate; sodium[err] al kanesul phonates such as sodi um
hexadecyl - 1- sul phonate and sodium [err] al kyl benzenesul phonates such as
sodi um dodecyl - bengepesudphonrbesnat cBhe Thsresperdpoadprgassiussisahts
sal'ts may al so bepgagpphaxedperemplibgeasui t abl e surfactants or detergents,
t he am ne oxide surfac an&g}are t gicaily of thg sgructur LerrL, I n which
each R represents a | ofter SHI&H i#VEEP ¢ oPUrferiARE S hyfetergepEs | the
represents ? Ion?amhabnoﬂﬂqd sﬁrﬂﬁbﬁﬁn&mgaféFﬁyﬁibalZ? ofr e ?Mﬁﬁttdﬂﬂ
i nstance a | aury st oyl 1t 0 t rQup.. lLnst : an_am._ne
oxi de, a corrébpoﬁa?%gb§u¥9a¥§gﬁglf%cghéééﬁpﬁes%fﬁ ea[égﬁfggg#%ﬁﬁﬂﬂﬁqqﬂé
RR1SO can be enpl pad.imktance methydtanasdaRe tygpraséntsf a hkosyr whaime

[err] - [err], inawhiph Si‘gﬁéﬁlﬁﬁﬁ r%foﬁ 'BOV\E’% 2k L0608 QLMY 2o
from1l to 5 carbon at'ons” Spécitic_.eXanples of these surfactants_are
|l auryl - 15 di net hingtaReeod dkaury} i syrdsi¥iny RAATEWK| 08, cefyl group.

gorrespondi nlg Shoiﬂgitgﬁdof%ﬂeén ﬁ&ﬁliﬁ_é' Rxddelesa aberbBpoaaingspidiadttant
ot ra- decyl di diony PHARAT VRS pertiimaRan ek aBEcyi t REPRSASBR| R HEABnEE o
and the 20 like. employsdgr Bétaineysurifactiytsgamegstypicladldsy of the
surfactants shoul%t %c%h %akbRg%P-5%9QKﬁPqPQH?q$hféﬁ gégﬁeﬁr%%presents_a
o lower alkylene group having from 1 to 5'carbon atoms.
' Specific exampies of these surfactants are lauryl-
15 dimethylamine oxide, myristyldimethylamine oxide, the
corresponding phosphine oxides and sulphoxides, and the
corresponding betaines including dodecyldimethyl-
ammonium acetate, tetra-decyldiethylammonium
pentanocate, hexadecyldimethylammonium hexanocate and the
like. For biodegradability, the alkyl groups in these
surfactants should be linear, and such compounds are

20

preferred. _ .

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. _
" The amount of water contained in ¢these
compositions should of . course be neither so high as to
| produce unduly low viscosity and fluidity, nor so low
as to produce unduly high viscosity and low
flowability, thixotropic prdperties in either case
being diminished or destroyed. Such amount is readily
determined by routine experimentation in any particular

30

instance, generally: ranging from about 25 to 75wts,



Surfactants of the foregoing type, all well known in the art, are

descri bed, for exanple, 'in U S. Patents 25 3,985,668 and 4, 271, 030. The
anount of water contained in these conpositions should of course be neither .
so. high as to produce unduly |ow viscosigg and fluidity, nor so lowag to
produce unduly high viscosity and |l ow 30 flowability, thixotropic '
properties in either case being dimnished or destroyed. Such anount. is
readi | y det erprefdraplyoabont 8%ptoi ABwtati oFhenwaterpahbudd alsondieance,
general ly rangj P21 =Ta] ") A 0., £5W% 16 preferably about 55 to
65w %  The ag¥§?e§%§§¥dagFégggéhp?%fg%g%F?e €i oni zed or -softened. O her
conventional i ngre@tBarsceayepd ionalydagradients manpbei tncAvded dmal |

anounts generghbye! 88fipb828i6ns 2HO0YhaIM Ymdusks2FeRRrhU TSy 1RWE Yaepi C
agents such as  th i um benzene, _tol ue ene an cunene

sul phonat®s, %Pﬁggragggv§§F 'fE%tH??gu%ﬁd7ggﬁﬁ€§¥ép§ﬁdaﬂﬁ€tﬁiﬁ&ﬁhaﬂs'of

course being thebl sofdunh| beimeeié pactalugnend andldhgh ahdal camene

ol ouri g ar S henehEen, pEY AR an EESEM B 1 e BRI P RPR R 0pna

al um nosi | i catkewhika, padli df; couspecbriagy stpbdasitog chlesinendlglach tints.

Lory ooy, b, SUROIRA, Rl MicherkRatinlel (hicpg el shecks Bie |t

washi hg dj §heSOMBORERtR) s cheBsRaiAYLY aRuef AET ek £t aplevtbhtdt @ edi sh

washer, provigrd Vo atddblpd thalcgami ndss PRA& Epol ys Rl pRtiEd U prash
bath containi ng an 20 F1LSEL Wh AT UBLootabl® SRS LAY, pleasing -

' green and blue=-tints, - TiO, may be employed for e

whitening or neutralizing off-shades. -

15 The liquid ADD compositions of this invention are
readily employed@ in known manner for washing dishes,
other kitchen utensils and the 1like:'in an .autgmatié
dish washer, provided with a suitable detergent

- dispenser, in an agqueous wash bath containing an

20 effective amount of the-composition5 '

- -While the invention has been particularly
described in connection with its application to liquid'
automatic dishwasher detergents it will be readily

" understood by one of ordinary skill in the art that the
benefits of thixotropy and;thsical stability which are ~;;
obtained by the addition of the fatty: acid may apply
equally well to replacement of clay or polymeric

25

~ thickeners in other clay or polYmeric~based thixotropic
suspensions, "such as the S¢ourihg-paste formulations
described in the 'aforementioned U.Sg'Patent'3,985,668
dental pastes, and the like. o :

30

_ The invention may be put into practice in various
ways and a number of specific embodiments will be



Wiile the invention has been particularly described in connection with
its application to liquid automati ¢ di shwasher detergents it wll be
readlly “@nderstood by one of ordinary skill in the art that the 25 benefits
of thlx@rfopy and physical stability which af¢ obt ai ned by the addition of
the fatty acid nmay apply equally well to replacenent of clay or polyneric

t hi ckeners in other clay or polyneric based thixotropic suspensions, such

as the scouring pas:;erinéautatwnﬁseeatéeﬁﬁél badehBibhewathr egeatbapedtd. S.
Pat ent 3, 985, 668 nt al past es and the.like. The invention may be put into

practice in variot8Sva§E %ﬂﬁn§iﬂ%nﬁﬁ?mB}e§pe0|flc embodi nents- wi Il be 17
described to illustratallhamounbatand prbporéienencefenreﬂetacheupanyang

exanples. Al a t s an lpgopg)gtl% E)e(}dlgogerghrlléaélgt (t;(yﬁﬂ?rg'msgf

t he conposition unfess otherwi se 5 anpl es I'n order
to denonstratg théndicakedef the fatty 10 acid thickener, liquid ADD
formul ati ons are prepared with varying anounts of fatty acid t hi xotropic

t hi ckener (Exanmples 1.1, 1.2 and 1.3) as shown in Table 1 For conpari son,
a simlar conposition (Exanple 1.4) corresponding to the conposition of
Exanpl e 1 of GB 1Bxampldf, #50Atosipdepared according to the procedure

di scl osed in the said f%a%%h r'%gazéeégnstrate the effect of the fatty
10 acid thickener; liguid aDD formulations are prepared

with varying amounts of fatty acid thixotropic

thickener (Examples'1.1, 1.2 and 1.3) as shown in Table

- 1 For comparison, a similar c§mposition (Example 1.4)
corresponding to the composition of Example 1 of GB
15 2,140,450A is prepared according to the procedure
disclosed in the said example.
20
b 25 .

30



18 TABLE 1 Exanpl e 1.1 1.2 1.3 1.4

Conponent \Wat er _ 32.99 32,96 32.94 41.92 5
Stearic Acid 0. 03 - 0.06 0. 08 - Cay (Gl Wijte
GP) - - 3.00 Sodium Silicate (47.5% *“&b.00

25.:00 25. 00 13.73 solutlon of [err]:[€r] ratio of . 1:2.4) 10 Sodi um
tri pol yphosphat e 12.00 12.00 12.00 12.00 (substantlally anhydr ous
i.e. about 3% rmoisture) Sodiumtripoly £o%£hﬁte 12.00 - 12.00 12. 00
12. 00 hexahydrate 15 Sodi um Car bonat ee==—=—=~— _ 7.00 7. 00 7. 00
7.00 (Soda AstBxaugslieim Hypochlorite (13961 7.611.2 7.611.3 7.611.4 7.61

avai | able chl c&d HEE gﬂgfactant (Dowf ax 3B-2; - 0.80  0.80 0. 80 0. 80

20 45% Na i -decyl . di.phenyl oxi de di sul phonat e- aqueous sol ution
Antifoam ng ad@feq Knap- 0.16 ~ 0.16 32.9216 32.9616 33.94sack! +¥&n 158,

m xture ofg Mot chcﬁearyl ([err]) apkys est@rgeof - p@ogghorlc aci d,
nole ratio about Caustlc Soda Sol ution - 2. 40 2.40

1
2. 40 (50% NaO$*a®H ek @) aeen) -o0.01 0,01 ‘0.01 3.8001
Sodium Silicate (47 5% 25.00 25.00_ 25.00 13.73

solution of- Nazo 8102
ratio of 1:2.4)
10 Sodium tripolyphosphate 12.00 12,00 ~12.00 12.00
: (substantlally anhydrous - S '

i.e. about 3% moisture) o S C;_
Sodium tripolyphosphate 12.00 12.00 12.00 12.00
hexahydrate ' I
15 Sodium Carbonate ~ 7.00  7.00  7.00  7.00
(Soda Ash) ' S o

Sodium Hypochlorite (13% 7.61 7.61 7.61 7.61
available chlorine) | |
Surfactant (Dowfax 3B-2, 0.80 0.80 0.80 0.80
20 45% Na mono- and di-decyl |
diphenyloxide
disulphonate-~ aqueous
solution _
Antifoaming agent (Knap- 0.16 0.16  0.16 0.16 -
25 sack LPKn 158, mixture ' | _ o
" of mono- and di-stearyl | '
(C16-C1g) alkyl esters
of phosphoric acid, mole
ratio about 1:1.3
30 Caustic Soda Solution 2.40 2.40  2.40 2.40
(50% NaOH) : o ' |
Color (Graphltol Green) 0.01 0.01 0.01 0.01
100.00 100.00 100.00 100.00




100.00 100.00 100.00 100.00 19 A sanple of each of the formulations
of Exanples 1.2 and 2.3 and the conparative clay based fornulation (Exanple
1+4) is=subjected to the shear stress nmeasurement using the Haake RV-3
machi ne\as described bel ow to determ ne thixotropic index and yield point.
The results are shown in the attached figure (described in nore detai

bel ow) where curve 1 is based on the sanple of Exanple 1.4, curve 2 is
based on the sanple of Exanple 1.2 and curvel® is based on the sanple of

10. Exanple 1.3. The value of yield point - the maxi mum val ue of shear
stress, S, is shown in _Table 2 her roperties_are sho i.n Tahl e 2

i ncl udi ng the appar ent Avisanptq of neagBa Qf dheynt aﬂzuf%wnm 9ts Fxame
a Brookfield HADTtuiscaret2r3 dhd uhen@oﬁxpﬂﬁatév&pldldlye haised) ﬂdr‘md][ae&:lrdd

density, ‘capillar ran a th d trif t Capi ||

dra?lna)g;e, raltola ( i I f%ea‘g ?3 St IﬁB n & rlrﬁé}g 3rlﬁ%ﬁfs g:tgea

by the follow ng mmedtthmsﬂnQ/\h&heaﬂia(a%glmtd eglafhive Rsr I@eScmthafd
20. h d

Prot g ass prat o, degou £\ LRaEhEhe CLhIGErpRACTL oy Salla! 345000 jlale,

is placed in a st Zh@ ¥eswidia iage Mﬂéd‘dﬁh% ttaghad, fi‘H’ﬂsrec Jiskesarihed ed

with the sanple | ll(iU'rﬁ’oP@Dd%QEHQS'EémwiaivhéE:eStél{WégﬁG.rs Ob£sE@Y bn -Ef}ﬁ-:
time needed for the s Ive eeg %re out of _the tube%c‘gnd reached t
1 $5uF

traced circle is BEVEn % hire PRFeL OBt e §3% ee
and averaged. Fasiofr E:'tampléreamt lagid tdwereel 31 dsndasad cmssthel pample g

greater ¢ hantanou iR Ee¥ or e Wd" g Mot il 5 end; Byt
30.™ neasur ement NQLWd@foysfqﬁlaatlﬁtg'etﬂ% sanpdis shown dradfaldst 3.2, |eft

Other properties are also shown in Table 2,

including the apparent viscosity, n, measured on. a 24

hour old sample using a Brookfield HADT viscometer,

15. using a No. 4 spindle at 20 rpm (T=22°9:+1°C); density,

capillary drainage rate, stability and centrifugation.

Capillary drainage rate (CDR) is a measure of

stability. CDR measurements are made by the following

procedure: No. 1 Whatman (Registered Trade Mark) filter paper

20. having a 6.4cm diameter circle treaced thereon is laid on a flat

glass plate, 10cm x 10cm. A plastic_'tube, 6.4cm long, 3.4cm

diameter, is placed in a standing position, centred on the circle,

The tube is filled with the 'sample liquid ADD composition (after

standing for one day). The time needed for the solvent to seep

25, out of the tube and reaché® the traced circle is measured. Time

~ is measured on three sides of the circle and averaged. Faster:

~ times mean that the gel is not successfully retaining the solvent

(water) which can then leak into the filter paper. Times greater

. than about 7 minutes (all samples) are acceptable. The stability

30,  Mmeasurement is made by placing the sample in a glass bottle, left

at roaom temperatufe, and cbserving the % separation at the



-at room tenperature, and observing the % separation at the °~ 20 end of 4

weeks. The centrifugation test is also a neasure of stability. @ ass -
centrifuge tubes are filled with equal volunes of each sanple and are spun #
vertically, i.e. in a plane parallel tot ground, in a Sorwall "t
centrlfuge for 25 mnutes at 500r pm 1e volume of clear liquid i$ then

nmeasured. The results are reported as the ratio of the height of clear
liquid to tot aénchebshu GfesRED! © TRY t £Bhited AUgdPoni tRstlOishal@y £! ear

|1:5qwd t ot al helag ure %u%d X ‘JPA%L oglelrzxg1 1_igrss éenrclikg_?tf%g reatgresstaa]l:oél |2ty
1.3 1.4 Emﬂﬂgdymithcequal volames of]éad%OsamﬁQeGG&d de 26Pun

5,100 Yield Pgj 2 720 3

dynes/[err] na§§§i°31%¥ﬂ i.e. in i §%a§é péf%h}éi t%.%ﬁ? ég%&ﬁ537l%DR
(mnutes) 5 a Sorwall centgifuge, 1fpn 25 minﬂﬂ@%ﬁ%@lﬁﬂﬁyp@4 weBke <1.0
0.0 0.0 yolume: <9fRcIeﬁrzi;quféePérEﬁéﬂnmgﬁghEbEUQat K results?l O

0.0 0.0 he dat a Table 2 clearl hows .t he superior phase
separation st &He R%PQﬁtQ‘%ea%t"ébﬁ i £a%te PhHEhe) wgh%r%l alearnsliguidnpar ed

to the clay basptdtdinHeidin of Nesfple amit lie asp! oo, W [&, the

thi xotropy characteristics I ndi cated by t _ graphlca representatlons
inthe figure (to be described bel ow)
10 height clear liquid

total height liquld x 100

Lower numbers indicate greater stability, :
15 c o TABLE 2
Example ' 1.1 1.2 1.3 1.4
Property - _ :
‘Viscosity, cps 11,460 10,660 11,2600 5,100
Yield Point, - 372 - 720 392
20 dynes/cm? o o | o
Density, g/ml - '1.35  1.36  1.34 1.37
CDR (minutes) - - 8.5 10.0 7.0
Stability (4 weeks <1.0 0.0 0.0 5.0
R.T.) o - |
25 % separation . . - A

Centrifugation <1.0 0.0 0.0 5.0

The data in Table 2 clearly shows the superior

' phase separation stability of the stearic acid based

30 formulations as compared to the clay based formulation.
These results, coupled with the thixotropy

characteristics indicated by the graphical

- representations in the figure (to'befdeSCribed below)



21 further denonstrate the superiority of the formul ations according to the
present invention with respect to dishwasher cup | eakage. Exanple 2 Each of
the forﬁulatlons of Exanples 1.1 to 1.4 5. are tested to conpare cl eaning
per f or farce (buil d-up of spots and filnms on glassware) using a Kennore
(Regi stered Trade Mark) di shwasher using tap water tenperature at [err]
([err]) and 120ppm hardness. The test procedgfe is described in ASTM

D3566- 79, 10. except that only four cleaning cycles are used. The
filmng and spotting are eval uated according to the follow ng scales: Film
Rati ng Scal e .,15. Iurtﬂarﬂdemunsﬁnaﬁeyﬁhdisupékioriﬁyrdﬂm;héigﬁﬁmuiﬁxxuﬁmg
apparent 3. Not i I | e | d s e

significant fil m @%&}‘é TEO Qﬁ% %on%é%xéggg}lw%ﬂg& v}ll%ﬁr m]?l‘gg %F&h to
excessi ve bui|d-u@lﬁhwaanﬁn|qnnx1eakaq§5e of excessive fi|n1$p0t Rating .

Scale 25. A Befixamdi® SPots B. Very few spots apparent C. Di stinct
D. Si gni fi cant CUVEF%?E‘apprOX|nately 50% 30. The results are shown in
Tabl e 3. ach of the formulations of Examples 1.1 to 1.4
5. are tested to compare cleaning performance (build-up of
spots and films on glassware) using a Kenmore
(Registered Trade Mark) dishwasher using tap water

temperature at 130°F (54°C) and 120ppm hardness.
. The test procedure is described in ASTM D3566-79,
&J’ © 10. except that only four cleaning cycles are used. The
filming and spotting are evaluated according to the

following scales: |

coem—

Film Rating4§cale
15. R
1. Best, no apparent'film
2. Filming slight, becoming apparent
3. Noticeable film, increasing
4. Continued increase of significant film
20. 5, Filming becoming excessive
' 6. Filming high, excessive build-up
_ 7. Continued increase of excessive film
R . . i} _
Spot Rating Scale

A. Best - no spots
B. Very few spots apparent
C. Distinct ' | “
' D. Slgnificant coverage approxlmately 50%
30.  The results are shown in Table 3. | |



22 TABLE 3 Exanpl e Per f ormance Rating Spo Filﬁ11.1

t
B 1,2 1.2 BC : 1,2 1.3
BC 2,3 1.4 - C 2,3 Example 3 10

Similar results to those described above,gre obtained if the stearic%atid
I s ‘replaced by isostearic acid, nyristic acid, palmtic acid, lauric acid,
Enphol di ner acid, Enphol trinmer acid or Enphol 1052 pol ybasic acid. 15
In addition to the superior physical shghgisty, thixotropy and cl eani ng
performance, the conpositions of thé present invention have the
addi tional significant advantage of not requiring.any particular order of
addi tion of tBsamedpective ingrediPerformafide Ratioly t he ingredients can be
added in any order or sinultaneougl y,.to a single&.,3qt, mxer, etc., and
stirred wuntil a wuniform honnggﬁéghs ﬁixturggﬂ%% obt ai ned. M xing can
be done ats rodmiltenperature or at ePevated tenperatre. It is not
necessary to gprem x 25 -any of thg'hpgredients_OH't use different shear
m xi ng conditions. The invention wll now be described in greater detail by
way of referehed to the above des®rSed specific Zefodi nents thereof and
with the aid gf 4the 30 follow ng drawing in which,the: FIGURE is a graphic
represent atiopg of thixotropic index of two different” fornul ati ons according
to the presenéiﬁﬂﬂiﬁkéon-and a clay thickened |iquid automatic

10 Similar results to those described above. are

- obtained if the stéariq acid_is repiacéd by isostearic
acid, myristic acid,-pa;mitic acid, lauxigﬁqgid, Emphol \‘J

dimer acid, Emphol trimer acid or Emphol 1052 polybasic
acid. I
15 -—In addition to the superior éhfsical " Stability,
thixotropy .and cleaning performance, the compositions
of the present invention have the additional
significant advantage of not requiring any particular
order of addition of the,respeétive ingfedients. All
20 of the ingredients can be'-add¢d  in _any order or
simultaneously to a single pot, mixer, etc., and
stirred until a unifprm, hdmogeneous mixture is
obtained. Mixing can be dpﬁe at iobm_pemperatﬁre or at
elevated temperature. It is. not ﬁéééssary to premix o
25 any of the ingredients or to use different shear mixing \\}
conditions. _ S .
The invention will now be described in greater
~ detail by way of reference to. the above described
specific embodiments thereof and w@th the aid of the
30 following drawing in which the: o .
FIGURE is a;graphic_;epreseptatidn.of tﬁixotropic
index of tWo'diffétgnt1formulations according to the
présent invention and a clay thickéned,iiquid'automatic

-k



23 di shwasher detergent conposition as disclosed in GB 2,140, 450A. The LADD
products of the prior disclosures in the aforenentioned GB 2,116, 199A, GB
2, 140, 450A and British 5 Application No. 8614609 exhibit inproved

rheol ogi.eal properties as evaluated by testigg product viscosity of shear
rate.  The conpositions exhibited higher viscosity at a | ow shear rate
and | ower viscosity at a high shear rate, the data indicating
efficient 10 fl dikshwasher adetpsident ocompbitiohi nas hdisalasedt da e@Bant
wi thin the standaédlms‘{ywher machine. |In practical terns, this neans

i mproved pouring @hd ptocessing characteristics as wel |l as Iess | eaking in
t he machi ne di spenser -E®, LaBRprFeduesspeforthe P disclemirespin the

pr oductts (B a}(ﬂf:@feméﬁ)@iéﬁéh Gmezm16919§A90¢?e§pm%w?0§8a%%t@r§9191m
Vi scosities I 00, corr pon I om abou
30, 000cps to ZbodtP S‘ gﬁﬂgéﬁa &*50W§W3@atﬁ?@°£@ghﬁ%{%s

of an LVT Br ookflpai-@berﬁb@mmaerewélmté’dmy ﬂem:liﬂg psodgct wWbhscdsibyndfe.

A shear rate of 7. é?%gg] SR espongs t ch{nz)%' o,;gm%%ﬁ,?mle?c? hjgg]?ef-d

approxi mate ten- % I ncredase in shear uces
reduction in viscoksegsityhat canpowi sheas @'fateuuan;dr ilowerntiacamifty ozieda

nvention 25 thusy KNI Bhbal” eahal 4 ©hid diggatd Ona flakay Shearcidies

and of si gnlflcandL reater extent' in terns i ncremental i ncreases. in
shear rate veteustlwidizakion aad gatiation, S’Gé§| @ithinnthe Shear i Fakes he

LADD products of é¥gafti GfitHYRNEhE $6afda¥rd idedhivashiemdBhigle. In
t hi xotropi c i ndex TI }'F_Wm ch_is the ratio of the g?“parent Vi scosit rpm

gpgt 30r pm oFrﬁSg'lst'l 0] ’r%vé‘ea?“ﬁ ‘ﬁ%‘ﬁ?‘i %o‘if)lngTh%n ADD
co sitions sho@mbee@smg cshhsaeberdstdcd @s ckell as less leaking in

the machine dispenser-cup, compared to prior liquid or
15 gel ADD . products. For applied shear rates
corresponding to 3 to 30rpm, viscosities (Brookfield)
correspondingly ranged from about 10,000 to 30,000cps
to about -3000-7000cps, as measured at room -temperature
by means of an LVT Brookfield viscometer after 3
20 minutes using a No. 4 spindle. A shear rate of-7.4

sec'1

corresponds to a spindle rpm of about 3. An
approximate ' ten~-fold increase in shear rate produces
about a 3- to 9-fold reduction in viscosity. The
compositions of our prior above-mentioned invention
- : 25 thus exhibit threshold fluidizations —at lower shear

rates and of significantly greater extent in terms of

¢

incremental increases in shear rate versus incremental
decrease in viscosity. This property of the LADD
products of the prior invéntion is summarized in terms
30 of thixotropic index  (TI) which is the ratio of the
" apparent viscosity at 3rpm:and at 30rpm. The prior
compositions have a TI of from 2 to 10. The LADD
cbmpositions should exhibit substantial and quick



24 return to prior quiescent state consi stency when the shear force is
Wil e the determ nation of thixotropic index Tl as a ratio of

di sconti nued.

apparent viscosity at 3 and 30rpm provides a 5

satisfactory measure of

product useful ness further research and eX¢eri ence has shown that a node
reliable measure of thixotropic index and product useful ness as a I|qU|d
ADD i s provided by determ ning t hi xotropy as a neasure of the area in the
hysterisis | ogpetdaul tPnPriey r gripeeentn@tatimdeenehetesnti mhans dbscri bed
bel ow, shear HH&HS foxrcaSis discdbhOin@égshear rate, n, when t he shear
is increased from [ val ue, and thep, returned to The | arger.
the area in the hyg‘f}é’rp]r%l‘Is}?;l o%ugéf’%nﬁh‘a%‘?e?? Eh%ﬁggfﬂﬁst 18pe¥ Thadg. 15
In terns of awmﬁﬁowsmamnuvlbacsﬁtjzOabeananaceorpmnpdotrhdéssa | ong

as the VISCOS
Vi scomet erd

rasAt ERERE B TREANIS, g Beddugll INEEY 8e8, HPPERE ¢

20, 000cps, . tmemmlamdme%aﬁr&enge ‘hasdishpwibe thadken m@rehaelaable

thixotropic c
t he product t

ot her conveni éntl¥%

surprising 25
properties an
settling, 10t &

achi eved, at ssmxf i sianekg,l Syerasc st famdt oh hofit s':hmarparattmplm; #hen

gﬁ%é)sﬁi d OBf CﬁHiESt%éﬁH.by inlde ‘Hr?d?dpr&iuc{' HHSEhEHesE%?' | ow

Eense roug a_conventional _squeeze tu bottle

ﬁ'rﬂr‘be@%‘?\th n%h?maﬁn+§9b5§w°§5wt pg a
xﬁéaﬁ@ﬂ@raf thd aiéf€ inankhe OhystBphisied 1ddipokesiiteling

rate

or

on e Bk tinac Bribe iini HondhEORES ANSTRRARAT | PORGVean be

arn fa

processing requld SURILS, Lo dl "l fekbEaCRIBRSH! ') 2 APLbuR bathlec N

anount of a |lonhg c

~and . then: returned to 0. The larger .the area in the

- 15

20

25

- 30

hysterisis loop, the greater is the thixotropic index.
In terms of apparent viscosity, it has also .been
ascertained that so long as the viscoéity at room
temperature (22°+1°C) measured in a Brookfield
Viscometer HADT, using a number 4 spindle at 20rpm, is

less than'about 20,000cps, the composition can be

readily be shaken so that a thixotropic composition can
be easily "fluidized" or "liquefied" to allow the
product to be.dispensed through a conventional squeeze
tube bottle or-other.convehient dispenser. .

The presént invention is based upon the surprising
discovery that +the same or improved rheological
properties and physical stability,-i.e; resistence to
phase separation, -settling, etc., as in these prior
liquid aqueous ADD compositions can be achieved, at
significantly lower :cost and without  any particular
procéssing requirements,,by_adding-to the composition a

~small but effective amount of a long chain fatty acid

in place of the clay thixotropic thickener. and, where

used, also the metal salt of the fatty acid. At the



in place of the clay thixotropic thickener and, where used, also the netal
salt of the fatty acid. At the 25 sane tine, inprovenents in spotting
and fil-m.ng performance (i.e. fewer spots and reduced film ng) can be

achi evéd.. As an exanpl e of the inproverment i85 rheol ogi cal 5 properties over
a standard clay based thixotropic liquid ADD, reference is made to the
attached draw ng which pl of of shear stress, s, a func f . shear
rate, n, for a cl3§™ Bast&mI?ADD ’(%pﬁf%e&%s(&f’rvépﬂtafa’rﬁgfcﬁ'n‘%mogljsprgr
LADD conp03|t|onspenf&ﬁmahceh(the.cfeyemsquﬁsmanﬂtmedhééﬁmtﬂﬁmlngblCaaC|d
(curve 2) or by 0,98 wh¥egkgaric acid (curve 3). Shear stress, S, is
nmeasured in a static experinent using a Haake RV-3 nachi ne prOV|ded wth a
coaxi al cup. The sanPfe ans example| ofi heheudaprovemend tine rheelogigails

rotated by t 98 e tifed)’ OFRSSA VAl ta i gbar éfﬂ&;f‘r Ha%lé‘& tt@uakcsf@%au@ of
113 [err] and the e sh rogresswelé%r omere to zerQ.
response is auto %gl'l%ﬂi Peccﬁ‘?ﬁ%}'%&é? htsspade atgagh %QpéFPWéﬁEs

wer e cgrrgi [ed_ Oil'; wn%en ae Wﬁlosees?sh&&rs%gﬁms(posstarst a/afmetlan3of6
Pa, M=O0. err The _area between t he res ti CULV n r, ea
sanple is a measuPBe 8Ft$ﬁ§% t?lﬁ#&gﬁﬁh%%é ﬂ%ﬂ af?n %ﬁ g?y)

t hi xotropy. The y{ehaveoihk ohde@@rsmmplsnmﬂiatsbADS(nmapnsmﬂidnmnlnhe
curves shown in e fuydir g1 at0 [ LAt t he
curveof shoa s Taiah, S Elak TR FoP1RELH" xy? 2?&”?’?&““%*%2?2&
stability is such(ﬁnavee%énoaszr sP§ vEdksteprriengeid é?EFV?eﬁﬁera hear

ranges extendi ng &tpassgas,l rieezdigsdred eih] aaktatilce edgriment using a
\ws -  Haake RV-3 machine provided with a coaxial cup. The
sample is placed in the outer cup and the inner cup is

15 rotated by the machine at progressively higher shear

rates to a maximum of 113 sec”! and then the shear rate

is progressively lowered to zero. The response is
automatically recorded as'thé shear stress. The

experiments were carried out using an MV II sensor

'20 system (constant vélues, A=3.76 Pa, M=0.9 sec”!). The

area between the resulting curved lines for each sample

is a measﬁre' of thixotropy, with 1larger areas

indicating higher thixotropy. The yield point'of each

sample can also be determined from the curves shown in

y; 25 the figure; the yield poiqt is the maximum stress in
the curve of shear stress versus shear rate. At the

same time, the_physical stability is such that even

after six weeks or longer, ovér temperature ranges

extending from near freezing to 40°C and more, the
30_.compositions containing the fatty acid thickeners do

not undergo any visible phase separation.



30 conpositions containing the fatty acid thickeners do not undergo any
VISIb|e tion. * C L M S * 26 CLAIMS 1. An agueous
gel-llk ropic |iqurd cleaning conposition conprising water, at |east &
one: i ngr, qum ﬂﬂlﬂm{nr om the group consisting of organic deter gen.g

chl orine » t buil der, sequestering agent, foaminhibitors)
abrasive particles and *mi-xt ur es thereof and from about 0.03 to about 0.5
per cent by weight of the total conp05|t26n'of a thickening agent which is
a nmono- or pol ycarboxylic acid having from8 .to 22 carbon atons, or the
dimers or triners thereof or alkali netal salts thereof, the said
conpositidn being free or substantial | ELAIMS of t hi ckener's whi ch are cl ay

t hi xotropi ¢ thickeners. 10. 2. An aqueous thlxotroplc aut omati ¢ di shwasher
conposi tion conprising approxi mately_ by wei (a) .5 to 35% al kali netal
tri pol yphosphate; (%) 2“% PS“%QH%sﬁﬂltxd Eh%ﬁgﬁr°P§° 1iq“id Rﬁﬁplegto 9%
al kali metal conpssidion Eehprd hé%aﬁ%r?hla@ llaésiiﬂ@ﬁ:

di spersi bl e organi g detergent active eri ooc.hlo ne bleach
stabl e foam 26 the grou g ﬁ%mr@p? éﬁ#%#??ﬂ? FggéﬁnE h%ﬁﬁﬁﬂ in an
armount to pro‘dedergdmubuﬂldem,o sé@;@teamglwe,cﬁbmmm;bi@):sgabﬁamw 5%

cz)g-a -thl ckenl ca%%on at ons, %nntgr%%ereof _ tﬁlg?s t%raie%&nﬁsto 2

5. per oaﬂ:hy'wenjn:of the total oumxsitﬂmxof'a thﬂduuﬁngammnt

which is a méno-'or polycarboxylio acid hav1ng from 8 to 22 carbon

atoms, or the dimers or trimers thereof, or alkali metal salts

thereof, ‘the said composition being free or substantially free of
'ﬂuchammsvmﬂﬂxare<ﬂay'ﬂuxbtnxnc ﬂuchamms.

10.
2. An aqnxms thimﬂ:xmuc auuxmmnc dﬁﬂmasher composition

oaqm:sbx;appn»umauﬂy'byvﬁﬁght.
"~ (a) 5 to 35% alkali metal tripolyphosphate,
- (b) 2.5 to 40% sodium silicate; - :
{(c) 0 to 9% alkali metal carbonate;
(d) 0.1 to 5% chlorine bleach stable, water-
' dispersible organic detergent active

15.

material,
(e) O to 5% chlorine bleach stable foam

20. | depressant, w - | - - \\;

(£) chlorine bleach compound in an amount to

provide about 0.2 to 4% of available chlorine,

(g) 0.03° to 0.5% of a thickening agent which is
"¢ an aliphatic fatty acid having from 8 to 22
'25. carbon atoms, dimers thereof, or trimers
thereof, ' '

(h) 0 to 8% of sodium hydroxide;

30.



'y )
(h) 0 to 8% of sodi um hydr oxi de; 27 (i) balance water, the said
conposi tion being free or substantlall ul E ﬂ ers mhlch are cl ay
t hi xotropi c thickeners. 3. A conposi t1 ﬂﬁmmmnm “ Claim 2 in which
the aliRbatic fatty acid (g) has from 10 t& 2 chrbon *atons. 4. A
conposition as clainmed in aim3 in which 10. the fatty acid has from 12
to 18 carbon atons. 5. A conposition as claaged in Cdaim2 in which the

fatty acid is stearic acid. 15. onposition as clained in any
one of Claims 1 to 5 in which the fatty aC|d (g) is present in an anmount of

from about 0.,03 to O. ZW 7 on.,as’ ned I n ai_m.6 ich
20. the fatty acid (d) ) ‘ba ransce%ftn "Jdn hfﬁ)t?rﬁi of" FEIR: g& it ':f?’d'{?v%
0.08% 8. A conposition asQﬂaﬁﬂhﬁtﬂﬂtiﬂ%ﬂxnﬁraﬁ odl dihisckeners7 whiathiaxte t he

chlorine bleach conpound (fg1ays Eﬂixotfﬁﬁid“ﬁﬂbﬂ%&ﬂ& fte. 9. A
conposition as clainmed in any one of Cainms 1 to 8 I ch contains at |east

about 0.1 wt % of the foam depressant (e). 30. 28 10. A conposition as
claimed in Ggaim9 in g chat bempositdenr ess adllaimedninl 8YhiAci2d iphaapivH e

ester or the aliphatic fatty acid (g) has from 10 to 20 carbon
atoms.

4., A composition as claimed in Claim 3 in which
10. the fatty acid has from 12 to 18 carbon atoms.

5. A composition as claimed in Claim 2 in which
the fatty acid is stearic acid.

15. 6. A composition as claimed in any one of Claims
1 to 5 in which the fatty acid (g) is present in an
amount of from about 0.03 to 0.2%.

7. A composition as claimed in Claim 6 in which
20. the fatty acid (g) is present in an amount of from
about 0.03 to 0.08%. |

/' 8. A composition as claimed in any one of Claims
1 to 7 in which the chlorine bleach compound (f) is
25. sodium hypochlorite.

9. A composition as claimed in any one of Claims
1 to 8 which contains at least about 0.1 wt% of the
foam depressant (e).
’ 300



an al kyl phosphonic acid ester containing one or two Cl12-C20 al kyl groups,
or a mxture thereof. 5. 11. A conposition as clainmed in any one of
Clains 1 to 1U’HdVIng a pH of about 10.5 to about 13.5. 12. A

composi tion m 1 10. substantially as speC|f|ch¢Q
descri bed here| mmﬂﬂ““&wﬂ:‘mto exanples 1.1 to 1.3, 2 or 3. 13. A
met hod for cleanwngcs0+led di shware in an automatic di shwashing machine
whi ch conprises 15. contacting the sofBed dishware in an automatic
di shwashi ng nachine in an aqueous washbath having di spersed therein an -
effective anount of a conposition as clained in any one of Clains 1 to 12.
20. 25. 30. 10. composition as claimed in Claim 9 in which
the foam depressant is an alkyl acid phosphate ester or

an alkyl phosphonic acid ester containing one or two

Ci2-Cyo alkyl groups, or a mixture thereof.

1. A compositibn as claimed'in any one of Claims
1 to 10 having a pH of about 10.5 to about 13.5. |

. 12, a 'composition ‘as claimed in Claim 1
iO substantially as specifically described herein with

reference to examples 1.1 to 1.3, 2 or 3. - v/

13. A method for cleaning soiled dishware in an
automatic dishwashing machine which comprises
contacting the: SQiléd- dishware; in an automatic

2
|

15, , Leed dis . .
dishwashing machine in an aqueous washbath having
dispersed therein an effective amount of a composition
as claimed in any one of Claims 1 to 12,

20.
25.

30.



