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1. 2140450 " THI XOTROPI C AUTOVATI C DI SHWASHER COWVPCSI TI ON '
W TH CHLORI NE BLEACH' The present invention relates to autonatlp 5. ‘.
di shwashi ng det ergent conpositions having thixo- tropic properties, .

i nproved chem cal and physical stability, and which are readily dispersible
in the washing mediumto provide effective cleaning of dishware, glassmare,
chi.na and the |ike. 10. Commerci al |y avail abl e househol d- machi ne

di sh- washer detergents provided in powder fotm have several q%aqygqyg es,

e.g. non-uniform conposition; costly operations necessary in their

~manufacture; tendency to cakerHIxGIRUBLEE QT AU stifi@seg resulting in
the formation of | unmps which coMpoBftioN Wi gﬂﬁgﬁg&Béggénmess, a source
of particular.irritation to USers wio s endency to

cake in the dishwasher nachine dispenser. Liquid forms of such
conpositions, 20 noreover, generally cannot be used in automatic
di shwashers due to high foam|levels, unacceptably | ow viscosities and

exceedi ngly high al kalrlb@ #es@e&e% or 3 o?%ﬁ%ﬁ Oﬁ(;%%o %t: \(;Intsy has

focussed onsthe g xotro i C e.g.

l,
scouring cl eanser éﬁ&aé 1580 e&%&ﬁﬂﬁamp%mss hawing terixed as
t hi xot ropi c pastearan&hwaabektﬁ@Qqu Gl 1oV dd QUMY ard IPWfdidal

"n the 30 di SpENeRi 1ETY 0P ih SRt AR eadt Y Hanara Bharip the
washing medium to prov1de effective cleaning of
dishware, glassware, china and the like.

-/ 10. Commercially available household-machine dzsh-
' . washer 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 to disperse; dustiness, a source of
particular irritation to users who suffer allergies;
and tendency to cake in the dishwasher machine

" dispenser. Liquid forms of such compositionms,
moreover, generally cannot be used in automatic
dishwashers due to high foam levels, unacceptably
low viscosities and exceedingly high alkalinity. {h

Recent research and development activity has

focussed on the gel or '"thixotropic" form of such
compositions, e.g. scouring cleansers and
automatic-dishwasher products characterised as '
thixotropic pastes. Dishwasher products so provided

20.

25.

are primarily objectionable in that they are
insufficiently viscous to remain "anchored" in the
dispenser cup of the dishwasher, and moreover yield



2.' spQtty residues on dishware, glassware, china and the like. Ideally,

t hi xptropi c cl eansi ng conposi - tions should be highly viscous in a
qugescent state, Bingham plastic in nature, and have relatively high 5.
yiel d 'val ues. Wen subjected to shear stresses, however, such as belng
shaken in a contai ner or squeezed through an orifice, they shoul d qui ckly
flui di-ze and, upon cessation of the applied shear stress, quickly revert to
t he higR:vi scosity/ Bi ngham 10. plastic stat2a. Stability is |ikew se of

prinmary inportance, i.e. there should be no significant evidence of phase
separation or l'eaking after |ong standi ng. The provision of
automati c-di shwasher 15. ~ conpositions in gel" form having the

aforedesgrl bed propgydd f 86 deasd duess drad iwhweae ,prgdl tﬂs@ﬁﬁle@abhm&r tam]g]lgl arly
as regards conposi tions for was c ines. For effective
- use, ?t is geggrall ét?éﬁﬁfe igf M’%’ﬂﬂ?{ aé’ﬁv'bﬁ‘?mcr? PO L=

det ergent, herei nafttiemsalsslmxdehlb;mzhmlgDD1musalﬁn (al)ql.s'.@dzlqemt state, '
ripolyphosphate (yTRR ‘ﬁl%fc‘gd“ S e, L R TRy g
enul si fy and/ or pept| unls |cate to sup he “al |n|ty
necessary ford.ef f ectiiald jested hooBhedtSHTeSSeSn for fine
china gl aze and patﬁo%ve:( 3)s1.ﬁ5!ﬁld§n3‘e8§! metgqneraaldonmmerderred to be

opLIonl 10, enhance dld ok e STUAKSE ol GRS W00 °Ld 1
def oaner/ sur f act antfku&ﬂhmmd‘,oamort rwsagtmmﬁlm applied shear
_ stress, quickly revert to the high viscosity/Bingham
13 10. plastic state. Stability is likewise of primary
' ~ importance, i.e. there should be no significant
.evidence of phase separation or leaking after long
standing.
The provision of automatic-d1shwasher
15. compos1t10ns in gel form having the aforedescribed
‘properties has thus far proved problematical,
~particularly as tegérds compositions for use in home
dishwasher machines. For effective use, it is
genetally recommended that the automatic dishwashing
_20- ;_detergent hereinafter also des1gnated ADD, contain
i E (1) sodium tr1polyphosphate (NaTPP) to soften or tie
G - ' up/hard-weter minerale_and to emulsify and/or
peptize soil; (2) sodium silicate to supply. the
- alkalinity necessaty'for effective detergency and to
25.° prov1de protectlon for fine china glaze and pattern; .
- o (3) sodium carbonate, generally considered to be
_opt1onal to enhance alkallnlty, (4) a chlorine-
'releas1ng agent to aid in the e11m1nat1on of soil
. specks which. lead to water spotting, and (5)
30. defoamer/surfactant to reduce foam, thereby enhancing



‘as a deter

3. .machi ne efficiency and supplying requisite detergency.' See, for = ,:
exanpl e, SDA Detergents in Depth, "Formulations Aspects of Machine Dish- .
- washing," Thomas Oberle (1974). d eansers 5. approximating to the* -Gg
af oredescri bed conpositions are nostly |iquids or powders. Conbining such :
ingredients - in a gel formeffective for hone-nmachi ne use has proved
difficult. Generally, such conpositions o8i.t hypochlorite bl each, since |t
10. tends to react with other chemcally active ingredients, part|00£5rly
surfactant, thereby degradi ng the suspending or thixotropic agent and:
inpairing its effectiveness. Thus, U S. Patent No. 4,115,308 discl oses
t hi xot r opi ¢ automabhendiemwa&heac95and aapEesle@n&eq%u@ate suspending .
agent, e.g. COM, ¥nthet|c ¢l ays or. .the.li g %ﬁ ﬁg& salts i,ncl udi ng .
silicates, phospf&t&5e 5ﬁﬁypolséﬁds§ﬁgt§§amﬁ §ma FTB§ASuract ant. and-
a suds depressorDeBthacHFbrmu&at1onscmspe¢ts 0fSMakhtimet DN@h-4, 147, 650 20.
| s somewhat. s'n\baghiagtHOQQBExs'ast%ihnglﬁbaﬁhyp%&%a%%'&%) bl each but no -
organi ¢ supfactant or Toam depressant escri bed, noreover,
5ent saapryxwmaﬁins &ppkhene Pﬁﬁﬁeﬁﬁéﬁb@ hicopPosilad ongs are:

U.S. Patent No. Ro883y688 d&aﬁrbbepoﬁae&%lVec%&@uw1 gheaners of. geI-I|ke
consi stency cont. |n|n pendéggég ent fera 6{ he Snectite and

attapul gite type; “gfegFgﬁks(QP (0 e§f PVEa ome-machine
~‘use has proved difficult. Generally, such -

composit1ons omit hypochlorite bleach, ‘since it
10. . tends to teact with othér chemically active .l o Q{S
. ingredients, particularly surfactant, thereby o '
r:degrading_the suspend1ng or. thlxotroplc“agent and

‘impairing its effectiveness. Thus, U.S. Patent No.
4,115,308 discloses thixotropic-automatic'dishwasher'
15. pastes containing a suspending agent, e.g. CMC,
" synthetic clays or the like; inorganic salts
‘fncluding silicates, phoépﬁateS'and'polyphosphates;_:
' a‘smalliamount"of”SUrfaétant"and'a'sudspdepressor.
" Bleach ‘is not disclosed. ‘ U:.S. Patent No. ‘4,147,650
20. is snmewhat'similar,:optionallyEinclndingf'
' Cl-(hypochlorite) bleach but no organic surfactant
ot/ foam depressant._'The'product'is described,

' moreover, as a detergent slurry with no apparent '__: &:’l
_'th1xotrop1c propert1es. ' : :
- 25, u. S Patent No 3,985,668 descrlbes abras1ve

‘scouring cleaners of gel 11ke con51stency conta1n1ng '
(LD suspending agent preferably the Smect1te and
"attapulglte types of ‘clay; (2) abras1ve, e.g. silica
sand or perlite; and (3) filler' compris1ng 11ght |
-~ 30. density powdered polymers, expanded perlite and the



sand orsperlite; and (3) filler conprising |ight 30. density powdered

pol yners, expanded perlite and the 4. like, which has a buoyancy and
thus Btabi’lizing effect on the conposition in addition to serving as a
bul ki ng agent, thereby replacing water otherw se available for undesired
supernatant |ayer formation 5. due to | eaki ng and phase destabilization.
The forg- going are the essential ingredients. Optional ingredients

i nclude—~kypochl orite bl each, bleach stable surfactant and buffer, e.g.
silicates, carbonates, and nonophosphates. Builders, such as 10. NaTPP,
can be included as further optional ingredients to supply or suppl enent
bui I di ng function not provided by the buffer, the anount of such buil der

not exceedi ng-5% of GH&el, 0kl chOMAGSIa bhb?@ncz(?%%ﬂdithﬂst@.t‘é'ﬁ@llﬁﬁfiﬁgt-
an

IR o R M2 I g RO RPN B
deconposition of chlarbmdkHMQa@Hemmd Mhéesbyedepﬂpedagthan:bebuhenwise
SuLactant and, ) 2SI 2630 ogbalER 5obiiilsto13ie 8oty ton
provi de a detergent @8fpdsi diegkimgyiangd phiasst degtebildpetdons, Bbmefpreal |y
adapted for use . in agolwigOdRlel ¢he 285eH3B2 ingPddiehtsyb] OBEebnalbj ect to
a lesser 25.  degreq Loed12n?s Thiudt hypo2RTbE128°6 080, IBlageEc! &
| stable surfactant and buffer, e.g. silicates,
carbonates, and monophosphates. Builders, such as
NaTPP, can be included as further optiomal
ingredients-to'supply or supplement building
- function not provided by the buffer, the amount of
such builder not exceeding 5% of the total composi-
tion, according to the patent.' Maintenance of the
..15. . desired (greater than) pH 10 levels is achieved by
..the buffer/builder components. High pH is said to
" minimize decomposition of chlorine bleach and

0.

undesired interaction between surfactant and
Bleach. When present, NaTPP is limited to 5%, as
20. - stated. Foam killer is not disclosed.
_ ‘The present invention aims to provide a ‘
& ~detergent compositioﬁ having thixotropic_prOPerties,
.beneficially adapted for use in an automatic dish-
washer, and not subject or subject to a lesser
25, degree to one or more of the above-described
"=deficiencies; '
- The invention also aims to provide such a
" composition having good physical stability with mno
| significant phase separation being evident after
30. prolonged periods of standing. - '



The invention also ains to provide such a conposition having good physical *
stability with no significant phase separation being evident after 30.
prol onged periods of standing. 5. The invention also ains to provide %,
such a conposi- tion wherein problens associated with undesired interaction®
of chemically active ingredients are elininated or at |east substantially
mtigated. The invention also ains to provide such a conposi- tion having
the af orenmentioned stability under the hi gl y al kaline conditions ne@es§ary
for effective detergent performance. The ifnvention also ains to prOV|de Con
such a conposi - 10. tion having inproved rheol ogi cal propertles L
exhi bi ting higher viscosities at |ow shear rates and | ower visco- sities at
hi gh shear rates;-thys bein dvan eoysly. adagted for-use in the
di spenser cup of aut ?g ajmshtReProysde such §,6ORROSHT on
also ains to praﬁn@ewmutbxa pampaems assochateagwhaw finaestbagact eri stics,
| mproved det er gqiive il s ol em@%hg, LERGES1RLE.hdehig ¥RSN N

e broa S

machi ne. According to th raspec i nvention a

normal [y gel -1 digdgases Qﬁtéﬁaﬂﬁésﬁl§Hhé§ﬁéﬁiéégﬁrQéﬁ@9§§ﬁ§GS|t|on havi ng
t hi xot ropisg pr opert mhe daventien adgpr aimsatel :srbvmel ‘gibh hapomPogi-8 O

35% al kal T et al, 01 QRO RO Gorl Bl ne BoRe ks €RA 100 ML EALS

=high1y ‘alkaline condxtxcns necessary ‘for: effective

detergent performance.-«- ) .
The invention also aims to provide such a composx— A;éf
10. tion having 1mproved rheologicel properties exhibiting '
- higher' viscosities at low shear rates and: lower visco-
sities at high shear rates;'thus'being'advéntageously
*adapted for use in the d1spenser cup of automatic
dishwashing machines. - o
15. .The invention alsO'aimtho_proviae such a composi-
tion having low foam characteristics, improved
) detergency and which is readlly dispersible in the
washing machine. _ : - SO
~ According to the broader  aspects of the present
20. invention a_normally gel-like aqueous ‘automatic -
dishwasher detergent composition having thixotropic _
_ properties'comprises,'abproximately by weight: ' '\ej.
' (a) 5 or 8 to 35% alkali metal tripolyphosphate, '
(b) 2.5 to 20% sodium silicate; _
25. - {e) 0 to 9% alkali metal carbonate.,
(d) 0.1 to 5% chlorine bleach stable, water-
dispersible organic anionic, amine oxide, phosphine
oxide, sulphoxide or betaine detergent active
. material; R . s .
. 30. (e) O to 5% chlorlne bleach s*able foam
depressant, '



257 = (c) O to 9%alkali netal carbonate, (d) 0.1 to 5% chlorine

bl each stable, water- dispersible organic anionic, am ne oxide, phosphine
oxied®, sul phoxide or betaine detergent. active material; 30. (e) O
to 5% chlorine bleach stable foam depressant, 6. (f) chlorine bleach
conpound in an amount to provide about 0.2 to 4% preferably 0.2 to 2% of
avail gbl e chlorine; and (g) thixotropic thickener in an anmount 5.

suffisent to provide the conposition with thixotropy index of about 2.5 to
10. ADD conpositions so formnul ated are | owfoamgi.ng; stable, both chem cally
and physically; are readily soluble in the washi ng. medi um and nost
effective at 10. pH val ues best conductive to inproved cleaning
perfornance, Viz,  pH 10.5-13.5. The conpositions are normally of gel

consi stency. i.e. a highis) VicaehiineOpaden %bin}Sbl:hHGJ.HahﬁrbﬁbuH@Vth

Blnghan1plast|c character. and thu relat| L el al
Accordingly a defi niR%®VKi&a R “i%s Hééé éF 355¥ﬁ¥t8a¥ tBr

flow, such as woul d adMatidiable ichilortihe ;agntat ed dlspenser cup of an
energi zed automatic dingﬁsh@}_ngQE% %u%hiSQQQSk QHS ntQ oGRPPOSi tion is
a 0} S

qui ckly fluidized and e ear force is
di sconti nued, 3he fIﬁHﬁf#ﬁ%ﬁ&&?ﬁﬁ @HOHGﬂGkF99r69EPP§1F6°a H%ﬁh thixotropy

index of about 2.5 to 10. _
. ADD compositions so formulated are 1ow-foam1ng;
stable, both chemically and physically; are readily
\f‘ soluble in the washing medium and most effective at
' . .10. pH values best conductive to improved cleaning
performance, viz, pH 10.5-13.5. The compositions are

?ease

normally of gel consistency, i.e. a highly viscous,
opaque. jelly-like material having Bingham plastic
character and thus relatively high yield values.
15, Accordingly a definite shear force is necessary to .
| initiate or increase flow, such as would obtain
within the agitated dispenser cup of an energized
automatic dishwasher. Under such conditions, the
_cemposition is quickly fluidized and easily
20.. 'dispetsed. When the shear force is discontinued, the
_ - ~ £luid composition quickly reverts to a high
! "5-- . viscosity, Blngham plastlc state closely
' iapproximatzng its prior consistency.
) Generally, ADD effectiveness is dlrectly related
25. ‘to (a) available chlorine levels; (b) -alkalinity; (c)
solubility in w&shing medium, and (4) foam'
'1nh1b1t10n. It is preferred herein that the pH of
the ADD com9051txon be at least about 9. 5 more
preferably from about 10.5-13.5 and most preferably
30. at least about 11.5. At relatively lower pH values,
the ADD product is too viscous, i.e. solid-like, and



viscosity, Bingham plastic state closely approximating its prior 5
consi stency. Generally, ADD effectiveness is directly related 25. to (a)
-avail able chlorine |evels; (b) alkallnlty (c) solubility in washing
medium and (d) foaminhibition.” It is preferred herein that the pH of the-
- ADD conposition be at |east about 9.5, nore preferably from about 10.5-13.5 -
and nost preferably 30. © at |east about 1 5. At relatively |ower pH

val ues, the ADD product is too viscous, i.€.*solid-1ike, and 7. thds_not
readlly fluidized under the shear- force Ievels created within the dlspenser;ﬁg
cup under nornal macbi ne- operatlng conditions. In essence, the conposition
| oses much, if not all, of its 5. - thi xotropjc character. _Addition of

NaOH i s thus of t didUfedtiy Vc%?qln]e)'r el ired ynder,ithe sherr fanee r anges,

and to increase fllewaly |dieat¥dREIth RS thid1al Rse Qip aidnaigen#l al so
of t en needed here| |nce it acts a buffer gflg%g to mai.ntai n the 10.

desired pH | evel B CRER NG ecq 1Ry RV e since it may
cause the for rrat |anmpm‘s1’rtamﬂ ddsde mrqhs,t afs m:ft (zalbprmﬁ eits her eby i npairing

"the stabiligy, tCFUB’ gpﬁy /iParE? Caustic
soda (NaC]—i)5t “15. l'?sfiggr':{/es t r]:?i.( unc I on oqf neutra | ZI n(}cki'hs

phosphori ¢ or th@ﬂ@ﬂnﬂ?%ﬁﬂ Qﬂnkncﬁﬁﬁﬂﬁ wiHdniprdhe mboyeout 0.5
to 3 wt % of NaOfapbsaiPUHd 24 Orkréade Oﬂldi%ﬂm@ﬁrmwteciék t herhe '

-+ composition presence of carbonate is also often needed herein,
-since it acts as a buffer helping to maintain the .
10. desired pH level. Excess: carbonate is to be T _'K‘{?
- 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)
15. serves the further function of neutralizing the

Y%

phosphoric or phosphonic acid ester foam depressant
-~ when present. About 0.5 to 3 wt % of NaOH and about
2 to 9 wt % of sodium carbonate in the composition
are typical although it should be noted that
20. sufficient alkalin1ty may be prov1ded by the NaTPP
 and sodium silicate. _
. The NaTPP employed'in the COmPOSitiOnvin a range ‘:)l
of about 8 to 35 wt %, ‘preferably about 20 to 30 wt
%, should preferably be free of heavy metal which
- 25. ﬂtends to decompose or inactivate the preferred
' sodium hypochlor1te and othet chlorine bleach
compounds. The NaTPP- may have ah'average degree of
hydtatlon of less than about 1 or more than about . 5
| he g. 0 to 2.7% by weight or at least 16.5% of water,
© . 30. ' 1nc1ud1ng the stable hexahydrate with a degree of



aré typical although it.should be noted that 20. sufficient alkalinity
may be provided by the NaTPP and sodiumsilicate. The NaTPP enpl oyed in the
conpositkon in a range of about 8 to 35 wt % preferably about 20 to 30 wt
% should preferably be free of heavy netal which 25. tends to deconpose
or inactivate the preferred sodi um hypochlorite and other chlorine bl each
compoyyfds. The NaTPP may have an average degree of hydration of |ess than
about «J_br nore than about 5 e.g. 0 to 2. 7% by weight or at |east 16.5% of
wat er, . i ncludi ng the stable hexahydrate 8ith a degree of hydr ati on
of 6 corresponding to about 18% by wei ght of water or nore. Actually,

hunmi di fication to an average of about- 0.3 to 1% water is highly effective,
serving it is thought to form seeds of 5. the stabl e hexahydrate which
expedi tes hydration mntiratoiahidt Zatewmnrexpdrid ngeta RiboptNABRPbgaweighes.

Foam i nhibition is igpqrt d° ddis ea%ec*QiaﬁLlly WSk lrﬁggltgﬁeegg ghency

and mnimze destabli1zing effects | ch dccur presence of

10.  excess foam wid¥eTRIhohiaRt fwd rﬁj’ dde wategarksnddiabdYsuf fi ciently
reduced by suitable éﬁf@ﬁim Qfedvitng Yipe @Wug&lﬂ)w f@frmdebeaeeat active

B T b g A P
wher eby suitable adjimluhﬁﬁizﬁtidnaqﬁwﬂhnﬂnamaindthQEEPPWDBCNihQSSa
wat er - sof teni ng effect rgyyishyibitiQH A e’ tant to increase dish-
_ washer machine efficiency and minimize destablizing
E:’ - -+ effects which might occur due to the presence of
""i0. excess foam within the washer during use. Foam may
' be sufficiently reduced by suitable selection of the
tjpe and/or amount of detergent active material, the
main foam-producing component. The degree of foam
is also someWhat'dependent on the hardness of the
15. wash water in the machine whereby suitable '
adjustment of the proportions of NaTPP which has a
water-softening effect may aid in providing the
desired degree of foam inhibition. However, it is
generally preferred to include a chlorine bleach
20. stable foam depressant or inhibitor. Particularly
. "effective are the alkyl phosphonlc acid esters of -
k<9 ' ' the formula. B
P _ o
~25. . 7 -HO=-P - R}
o
. OR
available for example from BASF-Wyandotte'(PCUK—
PAE), and especlally the alkyl acid phosphate esters
" 30. of the formula -



desired degree of foaminhibition. However, it is generally preferred to
I ncl ude a chl orine bl each 20. stabl e foanldepressant or inhibitor.
Particularly .effective are the al kyl " phosphonic acid esters of the fornula«
25. [err] available for exanple from BASF-Wandotte (PCUK--
PAE), and especially the al kyl acid phosphate esters 30. of the formul a
9. [err] 5. avail able for exanple from Hooker (SAP) and Knapsack., R
(LPKn-158), in which Ror [err] or both |nﬁ§ach type of ester may: rep*‘gant&
i ndependently a [err] al kyl group, and when bnly one of such R and [err ‘
groups 10. represents a Cl12-20 al kyl group, the other represents a
hydrogen atom M xtures of ‘the two types, or any other chlorine bleach
stabl e types, or mixture of nono- and di-esters.of the sane type, may be
enpl oyed... Especial .y preferred is-a mxturéof nono- and di- -15. [err] :
al kyl acid phosphate esters such as -nono- slearyl/distearyl aci d phosphates -
1.2/1 (Knapsack). Wen enpl oyed, propq&(r, Ofoé)}.l to 5w % preferably-
about 0.1 to 0.5 wt % of foam depressant |n the conposition is typical,

the weight rati.o of 20. detergent active konponent. (d). to foanldepressant
(e) gener@ly/ranglng fron1about 10:1 to:ldRand preferably about 4:1 to -

1:1. Oher defoaners
_ava{lagTe Ebr ~example from Hooker (SAP) and Knapsack

. (LPKn~-158), in which R or. Rl or both in each type of
ester may represent independently a Cj2.2¢0 alkyl
'_grqup, and when only one of such R and R¥.groups
10. . represents a Cj3.30 alkyl group, the other'represents'
a hydrogen atom. Mlxtures of. the two types, or any
other chlorine bleach stable types. or mlxture of
- mono~ and dl-esters of the same type, may be employed.
'Especlally preferred is a mixture of mono- and di-
15. 016_13 alkyl acid phosphate esters such.as mono-.
stearyl/distearyl acid phosphates 1.2/1 (Knapsack).
When employed,. proportions of 0.1 to 5 wt 3%,
preferably about 0.1 to 0.5 wt %, of. foam depressant
~ ‘in ghe.cqmp051;ion is typical, the weight ratio of
20.ei.detergent active component (d) to foam depressant (e)
generally ranging from abont 10:1 to 1l:1 and N
preferably about 4:1 to 1:1. Other defoamers which ',trl
‘-may be used include for example the known silicones. o
Although any chlorine bleach compound mayebe
25. employed in the compositions of this invention, such
. as dichloro-isocyanurate, dichloro-dimethyl |
- hydantoin, or chlorinated TSP, alkali metal, e. g.
potassium, lithium, magnesium and espec1ally sodlum,
: hypochlorlte is preferred. The composition should

30. contain sufficient chlorine’ bleach compound to. .
provide about 0.2 to 4.0% by weight of available



maYy be. used include for exanple the known silicones. Although any chlorine
bl each  conmpound nmay be 25. enpl oyed in the conpositions of this

i ngeftt i on’, such as dichl oro- |socyanurate di chl oro-di met hyl hydantoi n, or
chlorlnated TSP, alkali metal, e.g. potassium |ithium mgnesium and
especially sodi um hypochlorite.is preferred. The conposition should 30.
cont ai:ft sufficient chlorine bleach conpound to provide about 0.2 to 4.0% by
wei ght™of avail abl e. 10. chlorine, as deteggined for exanple by
acidification of 100 parts of the composition with excess hydrochloric
acid. A solution containing about 0.2 to.4.0% by wei ght of sodium

bypochl orite contains or 5. provi des roughly the sane percentage of .
avai | abl e chl ori ne. .APQYEn8, 8akOddt 6% LY 4 S
especially preferrea ?ﬁ " a ?f;at%&e Yé ?tgr#ﬁé%gg%%d

sddi um
protection of hard Qﬁr19§ega§ﬁﬁh°gst??n§°@H?ﬁ§t19n Wlﬁhaiéc%ﬁﬂ pattern, is

frmllgys\f ly n an ?HounydfaauwméramabouA Qoﬁufzﬂoﬂgc&\ﬁt%nﬂﬁgflﬁ?@@té(()jﬁ%’ou't 5
0 (0] in e S Ilrcate | era adde In
the formof an aquegg @?UP?O &1 Efgg S@f YR c%ﬁ°?é€?]c? #6231 °Bbout
1:2.2 15. td.1: 2. grovﬂdeshrgugb Nt the samalplebeemageonédamalahbet of
the other conponentgypbrifes CRHBGE'G 8"to efPG%'ﬁ&'Nei\gﬁ%‘ of OV afiable

hypochlorite, foam e ressant and th firoplc t hitken are also often
added in the forn1oF °b%%¢|ﬁ$ﬂﬁ$??915 pape@ferred
' ‘The sodium silicate, which prov1des alkalin1ty

g{/ - and protection of hard surfaces such as fine china
: - 10. glaze and pattern, is employed. in an amount ranging
from about 2.5 to 20 wt %, preferably about 5 to 15
wt %, in the composition. The sodium silicate is
generally added in the form of an aqueous solution,
' ptefetably'having an NazO:SiOz'ratib of about 1:2.2
“15.° to 1:2.8. At this point it should be mentioned that
e most of the other components of this composition,
"espec1ally NaOH, sodium hypochlorite, foam
"depressant and thixotrop1c thickener, are also often
 added in the form of a preliminarily prepared
20, aqueous dispersion or solution. :
Detergent active material useful herein must be
& " '~ stable in the presenceé of chlorine bleach,
especially hypochlorite bleach, and pteferably
comprise those of the organic anionic, amine oxide,
25. ' phosphine oxide; sulphoxide or betaine water-
dispersible surfactant types, the first mentioned
anionics being most preferred. They are used in
amounts ranging from about 0.1 to 5% preferably
about 0.5 to 2.0%, more pfeferably_abou;'O;B to
30, 0.8%. Particularly preferred surfactants herein are



20. aqueous di spersion or solution. Detergent active material useful

herein nust be stable in the presence of chlorine bleach, especially -
"hypochl orite bleach, and preferably conprise those of t he or gani ¢ ani ohi c, 63.
am ne oxi de, 25. . phosphlne oxi de, sul phoxi de or betaine water-

di spersible surfactant types, the first nmentioned anionics being nost
preferred. They are used in anounts ranglgghfron1about 0.1to 5@6preferab|y
about 0.5 to 2.0% nore preferably about to 30 0.8% Particul akls
preferred surfactants herein are . the linear or branched alkali netal
nono- and/or di-([err]) alkyl dlphenyl oxi de nono- and/or di sul phonat.es,
comerci al ly avail abl e, for exanpl e as DONFAX (Regi stered Trade Mark) 3B-2-
and DONEAX 5.  ©he ilinear ﬁeb%ﬁnclmé gbitak{ imetal pimmm-t esnd Aol t 0

inpair, if not deisit-r( I Xadx d Qﬁfﬂi %}ﬂ: }jég y increase
wms)cosMy causi ngi 56) c%rems earquﬁjy force vms l&ﬁeﬁvﬂ tel;arl]npi:-;ehia)s o
sur f act ant shoul I5e % 5?164 § et 3 .
_conposition. L gassﬁsrn‘eﬁ:]t’léujche IMW?OBH*E? élfdan'DﬁWFd AX

al kyl sul phat es su a

secy- al kSI ?ul pha?é%-)cl Exarrpl(gg‘teg%e ’s0 f'ﬁy %Q’,.l[ er rf i‘lﬁﬂﬁﬁﬁ dend; &P as
sodi um dodecyl sullﬂﬂi’tié' arld a@k- %feﬁqmwf&IMPY.lﬁxav1rnglh:d’at efoumﬂljum
[err] aIkanesulphmnﬁhﬂﬁkyﬂﬂhd#hggyﬂdﬂg (i enzenesﬁﬁﬂh Egt;um

dlu
%ﬁ;rLo?LEngﬁgfﬁ%?%%tagpnﬁﬁss sucq é%1t1on, e surfactant should
e compatible with the other ingredients of the _ v
10. composit1on. Other su1table ‘surfactants 1nc1ude the - -\
| ' primary alkylsulphates, alkylsulphonates, 5
alkylarylsulphonates and sec.-alkylsulphates.
o Examples are sodlum Clo-Clg alkylsulphates such as
_ “ sodium dodecylsulphate and sodium tallow alcohol-
15. sulphate, sodium Cio0- Clg alkanesulphonates such . as
. sodium hexadecyl-1- sulphonate, and sodium 012-c18
alkylbenzenesulphonates such as. sodium dodecyl-
_.benzenesulphonate.' The correspond1ng potassium
| salts may also be employed.. _ .
20. . ‘As other suitable surfactants or detergents, the
' jam1ne oxide surfactants are. typ1cally of the _
structure RleNO in which each R represent a lower _ \_)
‘alkyl group, for instance methyl, and Rl represents h
‘a long chain alkyl group. having from 8 to. 22 carbon'
25.: atoms, for instance a lauryl, myristyl, palm1ty1 or
_.cetyl group. Instead of an amine oxide, a
correspondxng surfactant phosphine oxide. RlePO or
~ sulphoxide RRlso can be employed. Beta1ne
. 'surfactants are typically of the structure
. 30. 3_R2R1N+R"COO‘ in which each R represents. a. lower




sédlts_may al so be enpl oyed. 20. . As other suitable surfactants or
detergents, the am ne oxide surfactants are typically of the structure
[ﬁ%r],.|n whi ch each R represent a |ower alkyl group, for instance nethyl,
a Rl represents a long chain alkyl group. having from8 to 22 carbon 25.
atons, for instance a lauryl, nyristyl, palmtyl or cetyl group. Instead
of . ap- am ne oxi de, a correspondi ng surfactant phosphi ne oxi de R2R PO or

sul phow¥de [err] can be enployed. Betaine sl2factants are typically of the
structure 30. [err], in which each R represents a | ower 12. al kyl ene
group having from1l to 5 carbon atons. Specific exanples of these
surfactants are lauryl- dinethylam ne oxide, nyristyldimethylam ne oxi de,

the corresponding phosphbpg Sx u X3 . § 5 |
corresponding;betah%ggy?%g?uggﬁgﬁq%gggi d$?&ﬁe%ﬁ§fa%ﬁ%%?%ﬂ?ggg&m@'

| NG ate,
tetradecy!-diethylaﬁh@ﬁ%ﬁh?p%%@%ﬁ 8¢ of hEbesr o5 ﬂ%?%&?%nﬂ%ﬁit%?%%&énoate
and the like. For bjpfieghpllabihetyxidépg mykistyldimsthyl ahise exidact ants

Shou 0 0o ) neer. UG Suee Aduong STPBNAEPFRE BEIELT B Syrbciatts of
[n LS Patere 3, s6sdcoesornpejpdig Intatnsepinciud aneesecrién
thixotropLCcpropért?ggﬁyggghﬁﬁgage?éé%ﬁEég?%afpadg@yﬁndﬁgﬂ@?ﬂﬁmﬂaﬂigﬁ]MAth'
; pentanoate, hexagecyfdgmethylammonium hexanoate and
the like. For biodegradability, the alkyl groups in
‘these surfactants should be linear, and such
t:/ 10. compounds are preferred.
' Surfactants of the foregoing type, all well
"known in the art, are desctibéd, for ekamp1e, in
' U.S. Patents 3,985,668 and 4,271,030.
Thixotropic-thickeneré, i.e. thickeners or
15. suspending agents which proﬁide an éqdeous medium
with thixotropic propétties; are known in the art
- and may be organic or inorganic water soluble, water-
dispersible or colloid-forming, and monomeric or
polymeric, . and shpuid_of'cou:ée be stable in these
"20. compositions, e.g. stable to high alkalinity and "
. . chlorine bleach compounds such as sodium hypo-
kr? ﬁfa' " chlorite. Those specially preferfed generally
- - - comprise the inoganic, colloid-forming clays of
smectite'and/Or:attapulgite types. These materials
25. are géneraily used in amounts of about 1.5 to 10
preferably 2 to 5 wt % but in any event in an amount
sufficient to confer the desired thixotropic -
pfopertiés and Bingham plastic character.
_ ' Smectite clays include montmdrillonite
- 30.  (bentonite), hectotité,:saponite, and -the like.



and may be organic or |norgan|c wat er sol ubl e, meter- di spersible or

col | oi d-form ng, and nononeric or polyneric, and should of course be staBIe
"in these 20. conpositions, e.g. stable to high alkalinity and chlorine.

bl each conpounds such as sodi um hypo- chlorite. Those specially preferred
generally conprise the inoganic, colloid-formng clays of snectite and/or
attapulgite types. These materials 25. £ general ly used in anounts .of"
about 1.5 to 10 preferably 2 to 5:wt % but™1h any event in an anount. W
sufficient to confer the desired thrxotroprc properties and Brnghanrplastrc
character. Snectite clays include nontnorillonite 30. (bentonrte) :

hectorite, saponi |IkE 13 NhterJaI 0 IS type are
avai | abl e under tﬂragzoee ng'r#e YR Arfel2y @t"e e defdddir k) No. 1

and Gel wbite (Regiames exhich aaaBe 'Nbrﬂ@gei?P mﬂgﬂmrgi arﬂ@dd IMHMTI:&{W ]( bot h
bei ng mont nori I'l Qiid 1wk %Rbé%iasct(#ﬂd ertcg g‘e és ter|
er t ra age eqi

connercralIy_avaéélié;lnr e nane :
_Mark), i.e. Atta %qegmnmrkmmnﬁ] -bard M neral s
and Cheni cal,s Oomp:cuaqiu te rBDﬁyLH ei&:dlfudiéTQ.q'Ié lufls A A d %ﬂ@rtcﬁlaﬁkg
types in weight - q’trﬂt 3}‘ i‘!’{iﬂge&ré’ ar-e, al:so-usef ul her ni ng or
suspendi ng -agent. & ¥ ad’ etf&&deaﬁ@%ﬁ Regigtenad being
described, for edamadeeMark)y. 3.eRathntiagid 40 98‘E;dfgizlr Gﬁ‘wrarﬁﬂ At(taigﬂle
Abrasi ves or pol hgfy ?Qo%g%ﬁkﬁlhard Minerals and Chemlcals
. Corporatlon._ mixtures of smectite and attapulg1te oo
10. types in weight rat1os of 4 1 to 1: 5 are also useful . ‘“‘{f
herein. Thickening or suspending agents of the it
forego1ng types are well known in the art, be1ng
described, for example, in U.S. Patent No. 3,985,668
referred to above. ~Abrasives or polishlng agents
15. should be avoided._
o The amount of water contained in these
_composrtions should of course ‘be nerther so hlgh as
to produce unduly low v1scosity and fluidity, nor so
o _low as to produce unduly h1gh v1scos1ty and low
20. flowab111ty, thlxotr0p1c propert1es in e1ther case
'_'being diminished or destroyed. Such amount is
readily determined by routine experimentation in any
'Lpart1cu1ar 1nstance, generally ranging from about 45 i:J
- to 75 wt %, preferably about 55 to 65 wt %. The
25. dwater should also be preferably de10n1zed or
- softened.’ -
The ADD product of this 1nventlon exhibits
improved rheological properties as evaluated by -
testzng product v1scos1ty as a functlon of shear
- 30. ~ rate. - Investigation confirms the compos1t1ons to



15.  *shoul d be avoided. The anmpbunt of water contained in these
conpositions should of course be neither so high as to produce unduly | ow
visedsity and fluidity, nor so.low as to produce unduly high viscosity and
| ov 20. flowability, thixotropic properties in either case being

di mni shed or destroyed. Such anount is readily determ ned by routine
experidfentation in any. particul ar instance, generally ranging from about 45
to 75 W' % preferably about 55 to 65 wt Z. 1&bhe 25. wat er - shoul d al so be
preferably deionized or softened.' The ADD product of this invention

exhi bits inprovéd rheol ogical properties as evaluated by testing product
viscosity as a function of shear 30. -rate. Investigation confirns the

conpositions to. - d4niBXRi RifhBEOPEEcHLSEPShtYaaloRd SR¥LBNEREe! & and
| ower viscosity at hi gh ihear,rate t he daéa ndi cating efficient
f1 ui di zation and geiPﬁFgoﬁ fEPPifw AFnahis h%é?aFafégeeRP%n?aﬁﬁthin t he

di shwasher 5. . mathdbeatihg pfédtient frutdizabisnneadsgebpavien pelli ng
-and processing chara¢tekistics .egki [ he. '

di spenser-cup, conp ?%g%#oEégr?§§?¥f%éﬁg§ %?ﬁ%g# gitﬁg?ogﬁétg?gﬁggéggﬁlied
shear rates cbirespoachiineso 3ntpraotigal terms, rhissreans {mpovoredel d)

correspondi ngly ranggutifg) ah@UpréeessPng0cR@Pasber 1ot $EOHULs 3P0D1 5890 cps,
s neasured-at roonlgggpfégkggg ?X the ‘machine kkgﬁenser-cup, compared
~ to current liquid or gel ADD products. For applied
W, ~ shear rates corresponding to 3 to 30 rpm,
k?/ 10. viscosities (Brookfield) correspondingly range from
~ about 15,000-30,000 cps to about 3000-5000 cps, as
measured at room temperature by means of an LVT
Brookfield viscometer after 3 minutes using a No.4
spindle. A shear rate of 7.4 sec~l corresponds to a
15. spindle rpm of about 3. An approximate ten-fold
' increase in shear rate produces a six- to seven-fold
- reduction in viscosity. With current ADD gels, the
corresponding reduction in viscosity is only about
- " two-fold. Moreover, with such compositions, the
20. 1initial viscosity taken at about 3 rpm is only about
i .. 2500-2700 cps. The compositions of the present
L‘f "~ ©° invention thus exhibit threshold fldidizations at
' lower shear rates and of significantly greater
extent in terms of incremental increases in shear
f25;- ‘rate vs incremental decrease in viscosity. This
- property of the ADD. products. of the present
" invention is summarized in terms of a thixotropic
index (TI) which is the ratio of the apparent
- " viscosity at 3 rpm and at 30 rpm. The present
“30.- compositions have a TI of from 2.5 to 10 and
preferably 6 to 8. Each of the ADD compositions



o

Brookfield visconmeter after 3 mnutes using a No.4 spindle. A shear ratg
of 7.4 [err] corresponds to a 15. spindl e rpmof about 3. An approximate
ten-fold increase in shear rate produces a six- .to seven-fold reductioh in%,
viscosity. Wth current ADD gels, the corresponding reduction in viscosity.
is only about two-fold. Moreover, with such conpositions, the 20.

initial viscosity taken at about 3 rpmis only about 2500-2700 cps. The,
conpositions of the present invention thust®xhibit threshold fIU|d|zat\6ﬁs
at | ower shear rates and of significantly greater extent in terns of

I ncrenmental increases in shear 25. rate vs increnental decrease in .
viscosity. This property of the ADD.products of the present inventionis:
sumari zed in t ertested aﬂhbcicﬁerd)rdubs'tmiﬂﬁa(lﬂa)nd/\/fﬁ&*tld Sdthd ald 0 of the

arent viscosi t 0 rpm resent 30Q. conposi tions
ﬁg\ee a Tl of frof#zl%g %}Ji%gcgegﬂz gsr e?teraqvi@}ﬁeﬁp% _tg'iet %D o
conposi ti ons @fcﬁegﬁédd®GGQﬁQ¥andetant|aI and -quick return to prior
gui escent state conmm d ; %@k etftgdc%e ddlc%c%
0 In E e

* Accordi ng 3 one preferred ne conp03| |ons one
ol

shoul d di s9ol ve &Pedits GOMPOStions, I°nt%éh%8-tdg S@Oskmet or. idisperseonat e
(when enpl oyed), fitisiti @itle thed ﬂtfdrlg@nﬁlﬁ?@%l*t%t e.i.igl ¥ bR (WiRG UM

‘5

Thickehi“g.age“teb$1%9%%ﬂ '3 icHe 03 tipo yplbgsﬁy?g quJ?XFd) 'S
prelimnarily ?
o aqueous medium,-:Thickening_agent is added last.
The foam depressor (when employed) is preliminarily , 1‘53
/:

10. provided as an. aqueous 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,
15. using agitation throughout. Bleach, surfactant and
~ thickener dispersion at room temperature are
thereafter added to the cooled (25-35°C) solution.
Excluding the chlorine bleach compound, total salt
: éoncentration (NaTPP, sodium silicate and carbonate)
20. - is generally about 20 to 50 wt %, preferably about
-~ 30 to 40 wt %, in the composition. ' .
-Other: convent10na1 ingredients may be ‘included \ﬁg
~.in ‘these compositions in small amounts generally
less than about 3 wt % such as perfume, hydrotropic .
25. agents such as the sodium benzene, toluene, Xxylene . ..
.ahd-cuméne sulphonates, preservatives, dyestuffs'and
“pigments and the like, all of course being stable to
chlorine bleach compounds. and high alkallnlty .
(properties of all the components). Especidlly
30. preferred for colouring are the chlorinated pbthalo-



10. . provided as an aqueous dispersion, as is the thickening agent. . The
foanldepressant di spersion, caustic soda (when enpl oyed) and i norganic

s are first mxed at el evated tenperatures in aqueous sol ution
(delonlzed wat er) and thereafter cool ed, 15. usi ng agitation throughout.
Bl each, surfactant and thickener dispersion at roomtenperature are
thereafter added to the cooled [err] solution. Excluding the chlorine
bl eacfi~eonpound, total salt concentration (NaTPP, sodiumsilicate and
carbonate) 20 is generally about 20 to 5016% % preferably about 30 to 40
Wt % in the conposition. Qther conventional ingredients may be included in
these conpositions in small anpunts generally less than about 3 wt % such
as perfume, hydrotropic 25.' agents such as the sodi um benzene, tol uene,
xyl ene and cumene syaphinest and poegeurphides, oflyabunifssihikptemimich and

the like, all of course .being_sta ch b gggHggs and hi gh
al kalinity (proper?agglgF angPﬁSgégﬁ%Xheﬁ#g§éP§g PQ& Igg preferred
for colouring are thatehloﬂﬁﬁat@dehBhamployedléorc?bhtﬁ%%niﬂﬂr

pol ysul phi des of ahggkggqhggﬁatgfghgﬁQdQ§QV|de respectlvely, pl easing -

off-shades. §. | Phe iighid ABB composttiene of thte TRUSRIM arc
readily enpl oyed i arlenereadiagnemployedathi kgodnshasnent fior waskimy utensils
and the like in 8N qishes, other kitchen utensils and the like in an
automatic dish washer, provided with a suitable
‘r/ _ ' detergent dispenser, in an aqueous wash bath
10. containing an effective amount of the composition.
The invention may be put into practice in
various ways and a number of specific embodiments
will be described to illustrate the invetion with
" 'reference to the accompanying examples.
15. All amounts and proportions referred to herein
.are by weight of fhe composition unless otherwise
indicated. )
EXAMPLE 1
- A pfeliminary dispersion of 0.16 g of foam
20. -suppressor, comprising a 2:1 mixture of mono--and
. ai- (C16-C1a) alkyl esters of'phosphoric acid,
N4 Knapsack LPKnl58, in 6g water was prepared by mixing
o at 60°C for 30 minutes using a disk impeller. This
dispersion is des1gnated Part 1.
25.. . A preliminary dlsper51on of 3g of GLLWHITE GP
- (hydration) thickener’ in 17g water was prepared by
mixing at 70°C for 10 minutes using a %-Blade
mixer. This dispersion is designated Part 2.
-The follow1ng ingredlents were mixed in a G1ust1
30. "(Reglstered Trade Mark) mixer at 50- 60° C:



automati ¢ di sh washer, provided with a suitable detergent di spenser, in an
aqueous wash bath 10 containing an effective anmount of the conposition.

The invention may be put into practice in various ways and a nunber of ' ¥
specific enbodinments will be described to illustrate the invetion with
reference to the acconpanyi ng exanpl es. 15. Al amounts and

proportions referred to herein are by wei of .the conposition unlessﬁ_lu

ot herwi se indicated. EXAMPLE 1 A prelininary" dispersion of 0.16 ¢ oﬁ,fgdﬁrk?_
20. suppressor, conprising a 2:1 mxture of nmono- and di-. [err] alkyl R

esters of phosphoric acid, Knapsack LPKnl 58, in .6g water was prepared py
mxing at [err] for 30 mnutes ‘using a disk inpeller. _This dispersion is
designated Part 1. 25. A prelimnary di spe‘im on bfoé@@tIELXWI TE GP )
(hydration) thickenerin 17g'matﬁr-m§§.prepared_-ydnl_ghatedlpart > ;héo-
m nutes using a Afed8 i s dispersion i s,designat :
. follow ng i ngrediﬁeﬁﬂts vve{ae&?n%%(ee%- in a Gusti g’oés'—’ (Regi stered Trade Mark)
.mxer at [err]: pag/.I %of active % - i ngrecg.ei% (Al) Dejoyy zed water
16.9 Part Is, ' 6.16 . . ~0.16.5. -

- Caustic soda solution “

(49% NaOH) | 2,40 1.2
.Sodiuﬁ_ca:bonaté :i . o '7,0b_  _ m’.O
Sodium silicate, 47.5% .. = R
solution of Na0:Si02 = 13.74 . . = 6.5 €
10. ratio of 1:2.42 | 2 ~ o B Kiil
.Sodium.TPP (substantially
anhydrous - i.e. 0-5%, .
especially 3%, moisture) 12.00 - 11.54
Sodium TPP (hexahydrate)  12.00 9.3
The.mixturé was cooled to 25-30°C and agitation
'maintained thrpughout, and the following ingredients
. @t room temperature were added thereto:
90, i T - . . % . AL %

Sodium hypochlorite solution: =~ - |
- (13% available chlorine) = . 7.615 1.0
‘Part 2 (dispersed with a R SR
- highspeed turbine) . 20.00 - 3.0
25. Dowfax 3B-2 (45% Na monodecyl/ =~
- " didecyl diphenyl oxide di- -

- sulphonates as an aqueous g
solution) . 0.80  0.36

Total water . 585

.30, | An’dpaQﬁe'coﬁpdéitioh'(abouf.40% AI) having a



Caustic soda solutlon (49% NaOH) 2.40 1.2 Sodi um

car bonat e 7.00 7.0 Sodiumsilicate, 47.5% 10.

sol ution of [err] . 13.74 6.5 ratio of 1:2.4 Sodium TPP
(dubstantially anhydrous - i.e. 0-5% especially 3% noisture) 12. 00

11. 54 Sodi um TPP (‘hexahydr at e) 12. 00 9.36 15. The m xture was

cooled to [err] and agitation maintained throughout, and the follow ng

i ngred=ents at roomtenperature were added tiigareto: 20. '

% Al % Sodi um hypochlorite solution (13% avail able chlorine)

7.615 © 1.0 Part 2 (dispersed with a highspeed turbine)

20. 00 3.0 25. Dowf ax 3B-2 (45% Na nonodecyl/ di decyl diphenyl oxide

di - sul phonates:as- ' : . .
0. 36 Total water fé‘i%@%ﬁ’ﬂéﬁém was obta1ne658 érheo comPOSIQAlﬁﬁ%paque

conposi ti on (about “AR,d8teTRingd; tp havey a K& qf @%Jﬁst%%
obtai ned. The COm%h%(Pﬁﬁbeﬁutékﬁéréﬁﬁhufdﬁhf&ﬁ&tuiﬁﬁd(ﬁbaﬂuﬂﬂu@bn

according to the procearen eéé?eg}pr\?aﬂﬁsscrdé)% dﬁ%é’% 4,000
5. ‘cps at 3 rpm and 30 rpm respectively using a
"~ Brookfield viscometer with No.4 Spindle. When
tested in an automatic dishwasher apparatus provided
with a suitable dispenser cup, the above composition
‘ .- provided excellent cleaning performance and was
easily and quickly dispensed. The composition was
observed to be satisfactorily nonfoaming. Little or
no phase separation was observed after prolonged
standing in a closed container. The pH of the
composition, measured as a 1% solution in water, was
15. 11.6. When conducting the shear-test evaluatioms,
B it was observed that the compositions quickly
reverted to its prior quiescent state consistency;
suggesting'no appreciable loss of yield value when
Ees;ed within the limits hereinbefore described,
20.  .i.e. within shear-force limiting values at least
‘approximately those ‘extant within an energized
& "~ - automatic dishwasher.--No discernible differences
' - .were observed when the ADD product was dispensed by
: quueeze tube rather than by dispenser cup.
250 - S - EXAMPLE 2
s 'Example 1, illustrating a combined polyphos-
‘phate carbonate silicate concentration of about 37%
was repeated, but varying the total concentration of
such salts within the limits previously given. Best
' 30, results were obtained at a combined-salt concentra-
tion of at least 30% and particularly when the



apparent viscosity values of 28,000 cps and 4,000 5. cps at 3 rpmand-30 °
rpmrespectively using a Brookfield visconeter with No.4 Spindle. Wen
-tested in an automatic di shwasher apparatus provided with a suitable ' e
di spenser cup, the above conposition provided excellent cleaning R
per formance and was 10. easily and quickly dispensed. The conp05|t|on
was observed to be satisfactorily nonfoam_ng. Little or no phase separation .
was observed after prolonged standing in &%l osed container. The pH dP’the;.
conposition, neasured as a 1% solution in water, was 15. 11.6. \Wen N
conducting the shear-test evaluations, it was observed that the
conpositions quickly reverted te its prior quiescent state consistency,
suggesting no apgeddumbits ipedypbosphaite vencentrat ioaswed witt Hisastthe inits

her ei nbefore desgbbgedgogp Hlﬁ? r‘@ﬂﬂ?d&t%h%%hcéﬂ’ tilofgt,i ng val ues at
in.an energi zed autonatic dishwasher.

ll\lga;ts?glro:no)t;: gafiﬁﬁﬁé ﬁi@s%%@%‘%&r F&d 0fh &1 3%%c aBED PRESRTRSE s@d 8@ spensed
‘ by squeeze tUbelﬁatht Fﬁghebyfmkﬂﬁﬂﬁiﬂw @%ﬂchZianhge cﬂﬁ;ﬁgs:;fgonate :
sElx'IA\:VE;tEe2cS>r‘<\ggﬁt ?glrl Sﬁ’éﬁgﬁt rA%f@oyw%s reg‘gip%d%oﬁtﬁ%sﬁ rsr? % he total
concentration of cooclers:a:lattslom tamidd och @d| jusitriagp tbe Miymm@om%t 30.
;ﬁ;uLgftY\ﬁLFa?Ft %%%‘ée’i}l) %oh‘d@*n' '%"a‘h%@lt a9 Ripds i'tidh YpparsLad 30%
_ be most sens1t1ve from the point of view of the
N results to variations in the NaTPP concentration .
10. (the higher concentration range. is more effective) _ “('
" as well as its degree of hydration. Variatioms in
surfactant concentration. .generally require
corresponding and direct variations in foam-
suppressor. concentration to achieve the desired
- 15. low-foam levels.
| - Decrease of the pH of the compos1tion of Example
1 below about 10.5 is accompanied by significant
decrease in effectiveness, as well as a
corresponding decrease of flowab111ty of the
20. . _compos1tion.
| | - | EXAMPLE 3
Slmilar results were obtained when. the procedure : \?;
-_of Example 1 was repeated, but certain ingredients
were varied: namely replacing the Dowfax with an
25. alkyl sulphate surfactant, e.g. sodium coconut alkyl .
_sulphate, and the Gelwhite with an attapulgite clay,
e.g. Attagel 50; or a 2: :1 mixture of montmorillonite
. and_Attagel 50.
L _ EXAMPLE &
B 30. - The addition of small amounts, e.g. 0 002 0.05%



sodi um tri pol yphosphate concentrati on was at | east about 20% Hi gher
silicate concentrations, desirable to protect china glaze and patterns,
al.so inpart higher alkallnlty whi ch can be conpensated 5. for by -
appropriately reducing the caustic soda concentration and/or adjusting the
sodi um car bonate (buffer) concentration. The conposition appears to be
nost sensitive fromthe point. of view.of the results to variations in the
NaTPP ®d¢ncentrati on 10. (the higher concemggation range is nore ‘
effective) as well as its degree of hydration. Variations in surfactant
concentration generally require corresponding and direct variations in

f oam suppressor concentration to achieve the desired 15. | ow f oam
level s. Decrease ofof bt fladdl SOIRORS dy it SRRl fadii ol abput 10 5
i s acconpani ed by significant decrease in ctlveness as we as a

correspondi ng decr ebERS Fespembiein yt"bftt!%e“:WP e corRRRRQS Ignl OTEXAVPLE 3
Simlar results wereim\adéwcwﬁertﬁ&epﬁpmmﬁ afh foleetid e dli sipse g igreat ed,

but certain ingredients re,ya me mnth an 25.
al kyl sul phate sur fHctBH %A@ %d% és%%l {}ﬁ? %)%%#ﬁf? %ﬁ(%on SLRtpvga % and the
Gel woite withsan atubqnﬂqptla talqureed). greempnd Sﬂtu@rcm:md;monmr e of
nmontnmoril | onite anc&%?%é$¥&VéE& EXAVPLE 4 30. The addition of snall

anmounts, e.g. 0.002
EXAMPLE 5
In this example, the ingredients are added with
Lo | agitation to the mixing vessel in sequence in order

Qii 10, as listed with final homogenation:
' ' - ' S “Parts (wt) Al %
-Deionized water : 39.463
2% Green colour solution - 0.173 - 0.003
" Attagel 50 clay thickener 3.375 3.375
" 15. (attapulgite) - ' 3
"-'"Titan1um dioxide - Anatase 0.375 ~ 0.375
' Na5TPP - 0.5% moisture g o
'(1/2 total) 11.558 11.501
. ' Foam depressant L R
20. Knapsack LPKnl58 T 0.160 0.160
. Sodium hypochlorite solution =~ o
\<§ ' - (13% available chlorlne,
- o approx.) o - - 9.230 1.20
Sodium carbonate ' 3.000 - 3.0
25. 47.5% Sodium silicate solution
of Nap0:Si09 ratio of 1:2.4 17.895 8.50
' 49% Sodium hydroxide solution  2.600 - 1.27
NasTPP - 0.5% moisture 11.558 - 11.501

_ . Detergent active surfactant
30, Dowfax 3B-2 = o 0.800 © ~  0.36




20. of chlorinated phthalocyanlne and al umi nosi licate dyes respectively 10

t he Exanple 1 conposition (included with the prelimnary thickener

di spersion or post-added.-to the cool ed sol ution) produces 5. pleasantly .
coloured green and bl ue conpositions respectively. EXAMPLE 5 In this S
exanpl e, the ingredients are added with agitation to the mxing vessel in

-sequence in order 10. as listed with flnal honogenation: Parts (W) .Al
% Dei oni zed wat er ' 39. 46322% G een col our sol ution #-¢a?-~
0.173 0. 003 Attagel 50 clay thickener 3.375 3.375
15. (attapul gite) Titanium di oxi de - Anatase 0. 375 0.375:
[err] - 0.5%noisture (1/2 total) ©11.558 11.501 Foam .
depressant 20.  : Knapsack [err] -+, PaPtd6Qwt) AD.A60 Sodium
hypochl orite soILg¢5555g§g6avallable chlorlne approx ) :
9. 230 1.2 ar bonate - 3. 000 - 3.0 25.
47. 5@6Sod|un15|I?%gfzgzﬁg%%?QﬁPof [err] ratio of 13%.%% . 17.895
8. 50 49% Sodi um wmmms@&wmﬁ 501 2Det600 ¢ ac 12£7.|;l[J alct an?lgoom
" moi sture , ergen a
Dovi ax 5 P Siltcaced 0. 800: 2685%
pH - 12 8 + pr.- 0.3
Specific gravity = - 1.35 Min.

Viscosity (Brookfield RVF, No. 5
. -Spindle, 20 RPM for 20 rev.. _ - R
10. at 25°C). 9, 250 + or - 3,250 cps. \{)\
Our copend1ng appllcat1on No. 83. 01299 claims o
aqueous automatic dishwasher compositions compr1s1ng
approximately by weight: (a) 5 to 35% water-soluble
: alkali metal tripolyphosphate having an average
15.  degree of hydration of about 1 to 5; (b) 2.5 to 20%
sodium silicate; (c) O to 9% water- soluble alkali
metal carbonate; (d) 0.1 to. SZ bleach stable, water-
d1sper51b1e organic surfactant; (e) 0.1 to 0.5% of a -
mono- or di- or mono- and di-(Cjg-Cig) alkyl ester
20. - of phosphor1c acid as a foam suppressor; (f) 3-20%
of sodium hypochlorite solution. containing 13%
available chlorine; (g)_1.5.to 10% inorganic,
.colloid-forming clay thickener; and (h) sufficient
sodium hydroxide to provide a pH of 10.5 to about
25. 13.5, the amount.of phosphoric acid ester being
sufflclent to provide low-foaming characteristics,
the amount of sodium hydrox1de being at least
sufficient to neutralize the said phosphor1c acid
ester, and the composition having a thxxotropy index
30.  (as defined herein) of about 2.5 to 10.



21. Parts (wt). . Al % Standards Total Mbisture 59. 5%

Avai |l abl e chlorine ' 1.2%+ or - 0.1%5. Silicates
8.0% pH 12.8 + or - 0.3 Specific gravity
135 Mn. Viscosity (Brookfield RVF, No.5 . Spindle, 20 RPM for 20 rev.. 10.
at [err]) 9,250 + or - 3,250 cps. Qur copending

applisation No. 83.01299 claims aqueous automatic di shwasher -conpositions
conpri™¥ng approxi mately by weight: (a) 5 tg®8B5% water-soluble al kali netal
tri pol yphosphate havi ng an average 15. degree of hydration of about 1 to
5;.(b) 2.5 to 20% sodiumsilicate; .(c) O to 9% water-sol uble al kali netal
carbonate; (d) 0.1 to.5% bl each stable, water- dispersible organic

surfactant; (e) 0.1 to"p %{lpg r?o@l. 2 Yo déuctpr é{%éj(}hﬁ(t[efqr 4]) alkyl

ester 20. of phosphori€ "acid as oam suppressor sodi um
hypochl orite sol uti mﬁatmustgcmmwaaim b imy)is 82 PUD%

i norganic, colloid- ‘f@l’fﬂé‘lghﬂéﬂdéd’]lﬂ@iﬁ and (h) suffl ci ent sod| um
hydroxide to provide a pH of 10.5 to about. 25 13.5 ge ANnpu

phosphoric acid. ester 1] %ﬁﬁ‘?‘?"(ﬁrerﬂsﬂ‘?f%r% he |RRES Petlicl we
characteristikxs, t Imleémimtcminsomb uoodipals ibd ates o geteicH azha sad fumci ent

to neutralize the SﬂPpWMH&?%ﬁor to addition to the composi-

tion had a degree of hydration of 1 to 5.

15.
.
25

- 30.



ester, and the conpositidn havi ng a thi xotropy index 30. (as defined EQ

herein) of about 2.5 to 10. 22. W& nmeke no claimto such conpositions
herein. Subject to such disclainmer what we claimis set out in the appended;
claims. In a narrower aspect of the present invention we 5. - nmake no '

claimto conpositions for which the sodiumtripol yphosphate prlor to
addition to the conposi- tion had a degree of hyd 1 to.5 10. 5.
20. 25. 30. CLAIMS 1. An aqueous thixotropic automatic dlshmas er— & &
conposi tion conprising approxi mately by weﬂg?nt ( Mmm 5to
35% al kali netal tripolyphosphate; 5. (b) - 3"] /w 5to -
20% sodium silicate; (c) optionally, as ingredient C ‘0 to 9%= met al
carbonate; (d). as ingredient D, 0.1 to 5%§£ﬁ£ﬂ§ne bl each stabl e,

wat er - di spersi bl e organic anlonlc aniné'lo. oxi de, phosphi ne odee,

sul phoxi de or bet ai ne S SR o

l. An aqueous thlxotropzc automatlc d*shwasher
comp051tlon comprlslng approximately by welght'
' (a) as 1ngredient A, 5 to 35% alkali metal
SR trlpolyphosphate, '
5. (b) as ingredlent B, 2.5 to 20% sodlum silicate; .
(¢) optionally, as ingredient C, 0 to 9% alkali

metal carbonate;
(d) as ingredient D, 0.1 to 5% chlorine bleach
stable, water-dispersible organic anionie, amine
10. oxide, phosphine oxide, sulphoxide or betaine
detergent aciive material;
(e) optionally, as ingredient E, 0 to 5%
chlorine bleach stable foam depressant;
(£) as ingredient F, chlorine bleach compound in
15. ' an amount to provide about 0.2 to 4% of available
~ chlorine: '
(g) as ingredienﬁ G; thixotropic thickener in an
amount sufficient to provide the composition with a
_ thlxotropy index of about 2.5 to 10; and _
20. : (h) optionally, as ingredient H, 0 to 3% of -“\f»
sodium hydroxide. : '

2. A composition as claimed in Claim 1 in which
ingredient F, the chlorine bleach compound, is sodium
25. hypochlorite.

3. A composition as claimed in Claim 1 or Claim
' 2 which contains at least about 0. 1 wt % of
ingredient E, the foam depressant.

30.



detegrgent active material; (e) optionally, as ingredient E, 0 to 5%
chlorirne bl each stable foam depressant; (f) as ingredient F, chlorine

b[fach conmpound in 15.  an anmount to provide about O. 4% of avail abl e

chlorine; (g) as ingredient G thixotropic thickener in an anount

sufficient to provide the conposition with a thi xotr’opym'm
to 10, and 20. (h) optionally, as ingredient H 3 !!
hydrOthe 2. A composition.as claimed in daim1lin mhlchclngre I en

the chl ori ne bl each corrpound i's sodi um 25. 24 hypochlorite.

conposition as clained in Caim1l or Claim2 which contains at I east about
0.1 wt %of ingredient E, the foam depressant. 30. 24. 4. A conposition
as clained in daim3 in which, ingredient E, the foam depressant, is an

al kyl acid phOSphate esher nrcaﬂpakkyioar@gp&muﬁe&cm @sddE T Am ai ni ng one
or two [err] alkyl grou urg thereof A C sition as
claimed in any one HP ePai gge?ae taEV|€5 Eb (DeQEf%$§QFéﬂéﬁﬁg 3.5. 10.-
6. An aqueous t hi xalkgpi acidt phasptatie sésiesherr conpobiyd @hasahmnict ng
approxi mately by webghy’ eLedr aSntLOhERY e&rxe For &ed&d @152/0296 kel dy et al

‘5. groups, or a mixture thereof.

'S. A composition as claimed in any one of
Claims 1 to 4 having a pH of 10.5 to about 13.5.

10. . 6. An aqueous thixotropic automatic dishwasher
‘composition comprising approximately by weight:

(a). as ingredient A, 8 to 35% alkali metal
tripolyphosphate which prior to addition to the
composition had a degree of hydration of less than 1;

S 15, _ (b) as ingredient B, 2.5 to 20% sodium silicate;

(c) optionally, as ingredient C, O to 9% alkali
metal carbonate; _ '

(d) "as ingredient D, 0.1 to 5% chlorine bleach

_ stable, water—dispersible organic anionic, amine
20. ~oxide, phosphine oxide, sulphox1de or betaine
_ - detergent active material;
-\(’. g " (e) optionally, as 1ngred1ent E, O to 5%
'chlorlne bleach stable foam depressant;
(£) as ingredient F, chlorine bleach compound
-25; “in an amount to provide about 0.2 to 4% of available
‘chlorine; -

(g) as ingredient G, thikotropic thickener in
an amdun* sufficient to provide the composition with
a thlxotropy -index of about 2.5 to 10; and _

© 30, : (nh) optionally, as 1ngred1ent H, 0 to 3% of
sodlum hydroxlde.



tripol yphosphate which prior to addition to the conposition had a degr eeof
hydrati on of less than 1; 15. - (b) as ingredient B, 2.5 to 20%,
sodiumsilicate; (c) optionally, as ingredient C, 0 to 9% al kal i metal #-
carbonate; (d) as ingredient D, 0.1 to 5%chlorine bleach stable, .

wat er - di spersi bl e organi ¢ anionic, am ne 20. Tnﬁfkr—jﬂﬂaﬁﬁmAmeA;u de,
sul phoxi de or betaine detergent active nateri al i onal | f*

i hgredient E, 0 to 5% chlorine. bl each stah e fo%ﬂbiﬂﬂu Hﬂ ﬁ . R T
i ngredient F, chlorine bleach conmpound 25. " V|de about :
0.2 to 4% of available chlorine; (g) as ingredient G thlxotroplc t hi ckener

in an amount sufficient to provide the conposition with a thixotropy index

of about 2.5 to 10; and 30. (h)., optionally, as ingredient H 0 to
3% of sodi um hydroxi de. An ZRueRU\THERIFRP I AIMRH I© Sishvasher

"ngrediont A B te ﬁ:%lﬁm wpﬁ?”dﬁm‘m“”fﬁ?ﬁw as
addition to the .5. (Q,)o %%% éﬁ)%% ﬁ"pg‘lﬁgater t han 5;
(b) as ingredi emrﬁowiﬂmapm ydudi abmpri daxe dtee acxdﬁ)tlmpthoamiiel y, as
i ngredi ent 5G 0 Q8 kel HIR A SR L myldDat i¥h IEALLER 1| Lo
5% chl ori ne bl each , :
(b) as 1ngredient B, 2.5 to 20% sodium silicate:;
(c) optionally, as ingredient C, 0 to 9% alkali
metal carbonate, , _ . o
(8) as ingredient D, 0.1 to 53 chlorlne bleach '\‘f)
- 10. stable, water-disper31ble organic anionie, amine
. oxlde, phosphlne oxlde. sulphoxide or betalne
' detergent active material; _
_ (e) optionally, as 1ngred1ent E, o to 5%
e chlorlne bleach stable foam depressant; _
'15.\_§ - {£) as_lngred;ent F, chlorine bleach compound
' in an ahount to provide_about 0.2 to 4% of available
* chlorine: ' _ ) ' t |
(g) as ingredient G, thlxotroplc thickener in
_f_an amount sufflclent to prov1de the compos1tlon with
20. a th1xotropy 1ndex of about 2.5 to 10; and.
(h) optionally, as 1ngred1ent H, O to 3% of
.sodlum hydroxide. S : ' E;)

o _3;- A comPOSLtlon as claimed An Clalm 6 or Claim
- 25, 7 in which, ingredient E, the foam depressant, is an
| alkyl phosphonlc acid ester containing one or two
Cj12-20 alkyl groups, or a mixture thereof.

9. A composition as claimed in Claim 6 or Claim

- 30, 7 in which ingredient E, the foam depressant, is an
alkyl acid phosphate ester containing one or two

Ci2-15 or Cl7_20 alkyl groups, or a mixture thereof.



10. ., ,stable, water-dispersible organic anionic, am ne oxide, phosphine
oxi de, sul phoxi de or betaine detergent active material; (e) optionally as
ingredient E, 0 to 5%chlorine bleach stable foan]depressant . (T)

a8 ingredient F,

to 4% of available chlori ne; (g) as ingredient G th| XHII{I Hmlﬂﬁ”mnw

an annunt sufficient to provide the conposition wt 0.* @ titi wot sopy
"~ index™ef about 2.5 to 10; and. (h) optionally, as |ngred|ent H 0 to 3% of
sodi um hydr oxi de.

i n whi ch,

chlorine bl each conpound in an anmount

A conposition as claimgg.in Caim6 or Caim25. 7

I ngredient E, the foam depressant, is an al kyl phosphonic acid

ester containing one or two Cl12-20 al kyl groups, or a m xture thereof. 9.
A conmposition as Qlained in Claim6 or C aim30. 7 in which ingredient E,

t he foam depressant,
[err] or
as clained in any o

[err] al kyl groups or a m xtur
Gd-admscbaits %6 i Which WﬁBEHdFﬁQFeEreﬁPeFﬂh%ﬂEIEﬁlor|ne

bl each conpound,
claimed in any one of Clainms 6 to 10 which contains less than 0.1 w % of
the foam depressant. 12. A conposition as clained in any one

I ngredi ent E,

of

K

5.

10.

15.

20.

25.

30.
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11. A composition as claimed in any one of
Claims 6 to 10 which contains less than 0.1 wt % of

ingredient E, the foam depressant.

12. A composition as claimed in any one of

- Claims 6 to 11 having a pH of 10.5 to about 13.5,
“but containing no sodium hydroxide.

. 13. An aqueous thixotropic automatic dishwasher
composition comprising, approximately by weight;

(a) as ingredient. A, 8 to 35% alkali metal tri-
polyphosphate which prior to addition to the
composition had a degree of hydration of less than 1;

(b) as ingredient B, 2.5 to 20% sodium silicate;

- (e) 'as ingredient C, 2 to 9% sodium carbonate:

(a). .as ingredient D, 0.1 to 5% chlorine'bleach

stable,. water—@ispersible organic_anionic. amine

oxide, phosphine oxide, sulphoxide or betaine

" detergent active material;

(e) . optionally, as ingredient E, 0 to 5%

. chlorlne bleach stable foam depressant;

(£) as ingredient F, sodium hypochlorlte in an
amount to provide about 0.2 to 2% of available

.chlorine;

(g) as ‘ingredient G, 1.5 to 10% thixotropic
smectite and/or attapulgite clay thickener

sufficient to provide the composition with a

thixotropy index of about 2.5 to 10; and



10. dainms 6 to 11 having a pH of 10.5 to about- 13.5, but containing no, .
sodi um hydr oxi de. 13. An aqueous thixotropic automatic di shwasher
conposition ‘conprising, approximately by weight; 15. (a) as
ingredient A, 8 to 35%al kali netal tri- polyphosphate whi ch prior to
addition to the conposition had a degree of hy 1; (b)

as.ingredient B, 2.5 to 20% sodium silicate; (c) as i ngredi-en | '
sodi um car bonate; 20. (d) as ingrediznt |ﬂ]uum ]’ ne blédffh-'----
stabl e, water-dispersible organic anionic, an1n i oxi de;

sul phoxi de or betaine detergent active naterlal (e) optlonally, as
ingredient E, 0 to 5% 25. chl orine bl each stable foam depressant; (f) as

i ngredient F, sodlUWKHWpOGH<ﬂugrédﬂhn&nHﬁ”@%ﬂhuhph@@@@#*ﬁeaQ%P%np 2 10 2%
of avail abl e chl %tn{ (sg% %‘Qien'l?r edi_ent %ufje?‘l 10%.t hi xotro c 30.
smectite and/ or apﬁ e STy o PERY* 8WP°P&t&PEv & _
conposi tion w t hPa of M}Q»ﬁdé‘-p &sout 2.5 to 10; --and 27. (h) as.

i ngredi ent. H sodi um hydroxide in an amount sufficient .to provide the

conposition with a pH of ﬁM£Ut 10.5 to  13.5. 5. ' 14. An aqueous
t hi xot r opi & *aut omat i &4di s USE SOt ERPAS Mt omay ica S shviashes v by

wei ght; (a) as i compdisdtiiofn coOmpbriditgsl kpbroktmakellyl by weights
; (a) as ingredient A, 8 to 35% ‘alkali metal tri-
polyphosphate which prior to addition to the
composition had a degree of hydration greater than 5;
10. (b)  as ingredient B, 2.5 to 20% sodium silicate;
' (c) as ingredient C, 2 to 9% sodium carbonate;
(d) as ingredient D, 0.1 to 5% chlorine bleach
stable, water-dispersible organic anionic, amine
oxide, phosphlne oxide, sulphoxide or beta1ne
15. -detergent active material; ' )
" (e) as ingredient E, O'to:S%'chlorine bleach
.'stable foam depressant; ' SRR
"(£f) as‘'ingredient F, sodium hypochlorite in an
‘- amount to prov1de about 0.2 to 2% of available

20. achlor1ne- ,
" (g) as ingredient G, 1.5 to 10% thlxotrop1c
. smectite and/or ‘attapulgite clay thickener ' A
- sufficient to provide the composition with a GF{
' thixotropy index of about 2.5 to 10; and
25. - (h) ' as ingredient H, sodium hydroxide in an
amount sufficient to provide the composxtlon with a
pH of about 10.5 to 13.5.

15. A composition as claimed in ahyiéhe of
. 30. ' Claims 1 to 14 containing about 0.5 to 2% of
ingredient D, the detergent active material.



pol yphosphate which prior to addition to the conposition had a degree of -
hydrati on greater than 5; 10. (b) as ingredient B, 2.5 to 20% sodi um
S|1Tcate (c) as ingredient C, 2 to 9% sodium carbonate; (d) as Tng '

D, 0.1 to 5% chlorine bl each stable, water- di spersi bl e
am ne oxi de, phosphi ne oxi de, sul phoxi de or betaine 15. c”"ﬂnmyimmﬂ”m}e
mater*al; (e) as ingredient E, 0 to 5%chlorine bl each st*ablce *
depreseant; (f) as ingredient F, sodium hypgghlorite in-.an amunt to

provi de about 0.2 to 2% of available 20. chlorine; (g) as ingredient G
1.5to 10%thixotropic * snectite and/or attapulgite clay thickener
sufficient to provide the conposition wth a thixotropy index of about 2.5
to 10; and 25.. ag iag sQdi um ydrOX|de i n ap anount
sufficient to provide t Hﬁg c%hpos%%gggq%|tﬁs 8§ﬁ18f ahBuf™¥0°8®18f13.5. 15.
A conposition as cld@d@® ilntenySoAs whigh. ingredient Do thecdeter@emg about

0.5 to 2% of |ngreQIcQ&tveDmattléﬁiQ@.teﬁgeat nigkL¥e Bﬁt %babmﬁ mox ngr%%lent D,
Icn |

conposi tion as clainmed in an Claipns 1t
the detergent acti POIRBLEy| 3 1“Fs°§1ﬁFxtBP858F1P30°6%dﬁDr%ube%ﬁ¥%eamton|c

am ne oxi de, Jphospbetaine darfackphexi.de or S bet ai ne: surfactants.

17. A composition as -claimed in ahy one of
Claims 1 to 15 in which ingredient D is an organic
“ '~ anionic surfactant.
10. ' _
' 18. A composition as claimed in any one of
Claims 1 to 15 in which ingredient D, the detergent
active material, is an organic anionic alkali metal
sulphate or sulphonate.
15. '
19. A composition as claimed in any one of -
Claims 1 to 15 in which ingredient D, the detergent
active material, is an alkali metal Cg_j4 alkyl
diphenyl oxide sulphonate.
20. - | - i |
20. A composition as claimed in Claim 19 in
L“ : ' which ingredient D, the detergent active material,
is a mixture of mono- and di-Cg. 14 alkyl d1pheny1
oxide sodium sulphonates.
25, _ .
21. A composition as claimed in any one of
ciaims 1l to 20 containing about 0.1 to 0.5% of
ingredient E, the foam depressant. '

30. 22. A composition as claimed in Claim 21 in
which ingredient E, the foam depressant, is a
mixture of mono- and di-(Cjg-18) alkyl acid
phosphate esters.



17. A conposition as clained in any one of Clains 1 to 15 in which o -
ingredient Dis an organic anionic surfactant. 10. 18. A conposition as
clained in any one of Clains 1 to 15 in which ingredient D, the detergent .
active material, is an organic anionic alkali metal sul phate or sulphonate
15. 19. A conp05|t|on as claimed in any one of | —F ch_.
ingredient D, the detergent active material, is an alkali metal Jerr]
di phenyl oxide sul phonate. 20. 20. A conpogetion H'all“”'llmuulw i 19
whi ch ingredient D, the detergent active nmateri al nono-
and di-[err] al kyl diphenyl oxide sodium sul phonates. 5 21.°A conp05|t|on
as clainmed in any one of Clains 1 to 20 containing about 0. 1 to 0.5% of
ingredient E, the foamdepne&a&pbsla@on as clazmeaAlﬁOHHQSbhboa as . cl ai med
in daim2l in whj ARle) egIE?é g ﬁ oan1g B ant, .1s a mxture of .
nmono- and di - ([erFﬁ? Fkél QcP4 FRBERRAEBTIEPRRL 20 tog30330f A conposi ti on
as clainmed in anylosaedﬁectahnsthetbr2ﬁotwphasphageabout 20. to 30@6of

8

o
e,

5, 24, A composition as. claimed in Claim 23 in
which ingredient A, the tr1polyphosphate, is sodium
trlpolyphosphate.

y S 25. A composition as claimed. in any one of '
10. Claims 1 to 24 containing about 2 to 5% of \1{)
ingredient G, the thixotropic thickeher, which

cémprises montmorillonite clay thickener.;}

26. A composition as_claiméd in any one of
15. Claims 1 to 24 containing about 2 to 5% 6f
. 1ngred1ent G, the thlxotroplc thickener, which
. compr1ses attapulglte clay thlckener.

27. A composition_as claimed in any one of
20. Claims 1 to 26 containing sodium carbonate as
ingredient C.

28. A composition as claimed in any one of

Claims 1 to 27 having a thixotropy index of about 6
250 tO 8. o :

30.




ingredient A the tripolyphosphate. 5. 24. A conposition as clainmed
in Claim23 in which ingredient A the tripolyphosphate, is sodium
trfpolyphosphate 25. A conposition as claimed in any one of 10.. Tains 1
to 24 contai ni ng about 2 to 5% of ingredient G the t ' er,
whi ch. conprises nontnorill onite clay thickener. qnlwmln"ymamr
clainmed in any one of 15. Cains 1 to 24 contalnlng aboute ton (o]
|ngredyent G the thixotropic thickener, which conprises attapulgite clay

t hi ckener. 27. A conposition as clai med in3dny one of 200 Cains 1 to 26
cont ai ni ng sodi um carbonate as ingredient C. 28. A conposition as clained
in any one of Claims 1 to 27 having a thixotropy index of about 6 25. to
8. 30. 30. 29. A conposition as claimed in aim1l substantially as
specifical |y described d@seim dmﬁjbglea‘lefremye dlaimed @xamphém 15. 30. -

A met hod of prepari i.tion as G e reced

clainms conprising f?#&ﬁkiﬁggggizufs ﬁ%ﬁf é%ﬁ%ﬁ'y SP§¥&%egfﬁ§ﬁ§ na% |ent E
bei ng enpl oyed, ni xtefprdncesdial thespxagipdesni th water containing A and B
and any C 10. enployed, and then mxing the resulting m xture with

5. 30. A method of preparing a compoéition as
claimed in any of the preceding claims comprising
-first preparing an aqueous dispersion of any
ingredient E being employed, mixing the said

2,; ' dispersion with water containing A and B and any C

10. employed, and then mixing the resulting mixture with
ingredients D and F and a previously prepared
aqueous dispersion of ingredient G.

- 31. A method of preparing a composition as
15, claimed in any one of Claims 1 to 29 comprising
mixing into water, in sequence, ingredient G, half
of ingredient A, any E, F, any C, B, the other half
of ingredient A, and finally D.

20. '32. A method as claimed in Claim 30 or Claim 31
_ in which ingredient A has a degree of hydration of
an less than 1 prior to addition to the composition.

| 33. A method as claimed in Claim 30, 31 or 32
25, sSubstantially as specifically described herein with
reference to any one of the Examples.

34. A composition whenever made by a method as
claimed in Claim 30, 31, 32 or 33.

- 30.



ingredients D and F and a pr evi ously prepared aqueous dispersion of ' ,é
ingredient G 31. A nethod of preparing a conposition as 15. clained in:
any one of Clainms 1 to 29 conprising mxing into water, in sequence, - L :

“ingredient G half of |ngred|ent_A any E, F, an%_g__ﬁ__ng_theL_half'of ?4
ingredient A and finally D. 20. 32. A nethod as claimed in daim 30

or Aaim3l in which ingredient A has a degree of “ﬂlh“ﬁf thaﬁ\1

prior to addition to the conp03|t|on 33. A netho @ anﬁﬂnu alm

31 or 32 25. substantially as specifi caIIy ‘descriBedchereith v tH ref erence

to any one of the Exanples. 34. A conposition whenever nade by a method as
clainmed in daim30, 31, 32 or 33. 30. =~ 31. 35. A nethod of washing"-

.di shes in an automati t h.an aguequs wash bath contalnlng an
ef fective amount of a3cscorrpq% V%qbo?é’sém (&igﬁf&ﬁ‘ea@faﬁ mr"i‘ﬁ‘ffo 29

or Claim34. dlshwasher w1th an aqueous wash bath conta1n1ng an

effect1ve amount of a compos1t10n as clalmed in any
one of Claims 1 to 29 or Claim 34.




