" THI XOTROPI C AQUEQUS SUSPENSI ONS CONTAI Nl NG LONG CHAI N SAT TE@?FZ{TY‘A&{EL Yy
STABI LI ZERS" 5 The present invention relates to thixotropi€e agueous” <~ 7~ .
~suspension with inproved physical stability. Mre: specifically the .
invention relates to the use of long chain fatty acids as physical

stabilizers for 10 thixotropic aqueous susﬂensions. The present invention
specifically relates to automatic di shwashi ng detergent conpositions having

t hi xotropi c properties, |i ) | bility, and with

I ncreased apparent vi scosﬁ&?@%&g%?g %U% ws?é%f/ spersible in the
washi ng medi umto provi deCONTAINING FONGIGHAIN SATIRAFED BATESware, china..
and the |ike. Commrercial | ¥cgpaisindge, faggsenol d- machi ne di sh- washer ajyi
detergents provided in poW8ET‘;%TﬂThavE'SEVETHT‘ZU‘UTSHUVHHTHUEs, e.g. i
non- uni form conposition; costly operations necessary in their manufacture;
tendency togcake in storage at high humdities, resulting in the formati on ™~

of lunps which are dé&%iculg to dig eI SE du;tinggi a ﬁourﬁgiof articular
irritation to users wWRES 85 e r Ieé}e‘b’r‘ég, e\ &fde 8y g R Phe
di sh- washer nmafieocudi ssespensidrcoviithy edmprovedndpbgsiébapnestaltiityty
has focussed ongbig &Hledliei da¥PHED! EnvbAETLE! rUIdLLOTEES EhO e Cofl
scouring cleansers and automati C- | shwasher products characterrsed
as thixotropi c1pagt eghainshadsier agdcfuces fhyibvarlestalel pirems | for
obj ectionabjg |ehikatrbpey agaebagughgggwgﬂdﬁguscous to remain "anchored"
'n the(hSpensercanRLtggésg%Q_invention specifically relates to
3§ automatic dishwashing detergent compositions having é%
thixotropic properties, improved chemical and physical
stability, and with increased apparent viscosity, and
15 Wwhich are readily dispersible in the washing medium to
provide effective cleaning of dishware, glassware,
china and the like,

Commercially available household-machine dish-

washer detergents'provided in powder form have several
20 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;
o dustiness, a source of particular irritation to users
e 25 Who suffer allergies; and tendency to cake in the dish- (
washer machine dispenser.

Recent research and development activity has
focussed on the gel or "thixotropic" form of such
compositions, e.g. scouring cleanéers and automatic-

30 Jdishwasher products characterised as thixotropic
pastes. Dishwasher products so provided are primariiy

. objectionable in that they are insufficiently viscous ’
to remain "anchored" in the dispenser cup of the dish-
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2 hasher, gnd noreover yield spotty resi dues’ on di shware, gl assware, china
and tHe like. | deal Iy, thixotropic cleansing conpositions should be
%ighly vi scous in a quiescent state, Binghamplastic in nature, and have 5
relatively high yield values. Wen subjectedato shear stresses, however,
lsuch as being shaken in a container or squeezed through an orifice, they
shoul d quickly fluidize and, upon cessation of the applied shear stress,
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' U.K. Patent Application Serial No. GB-A-2176495
15 (ColgateQPalmolive Co) is directed to thixotropic clay
- aqueous suspension dishwashing detergent compositions
containing metal salts of long chain fatty acids, such
as aluminium stearate as physical stabilizing agents.
The application GB-A-2176495 compositions show
20 improvement in the physical stability of the detergent
composition and improvement against phase separation
over those clay containing compositions that do not
contain the aluminium stearate.
The provision of automatic-dishwasher compositions
K~/ 25 in gel form having the aforedescribed properties, other
' than for the improvements described in the above
mentioned application GB-A-2176495 has thus far proven
problematical, particularly as regards compositions for
use in home dishwasher machines. For effective use, it
30 1is generally recommended that the automatic dishwashing
detergent, hereinafter also designated ADD, contain (1)
sodium tripolyphosphate (NaTPP) to soften or tie up
hard-water minerals and to emulsify and/or peptize



3 soil; (2) sodiumsilicate to supply the alkalinity necessary for
effective detergency and to provide protection for fine china glaze and’
pattern; (3) sodium carbonate, generally considered to be optional, to 5
enhance al kalinity; (4) a chlorine-releasing agent to aid in the

el imnation of soil specks which | ead td - wat er spotting; and (5)

def oaner/ surfact ant to reduce foam thereby enhancing machi ne efficiency.
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thi xotropic _propérties describ abrasive 30

scouri ng cIQéﬁﬂﬂ%ﬁ%%ngeh-l|WE°&&%ﬂsﬁhﬁﬁ}ecoﬁi§ﬂﬁrﬁ)(1)C§&§ﬂﬁﬁﬁﬁg agent ,
preferably hpprowaahitiagantoatiipuhforedesredbell Ctenpos2tishsasire, €. gi)

silica mostly ligquids or powders. Combining such ingredients
in a gel form effective for home-machine use has proved

15 difficult. ‘Generally, such compositions omit
hypochlorite bleach,'since it tends to react with other
chemically active‘ingredients, particularly surfactant.

Thus, U.S. Patent No. 4,115,308 discloses thixotropic

automatic dishwasher pastes containing a suspending

20 -agent, e.g. CMC, synthetic clays or the like; inorganic
: salts including silicates, phosphates and
polyphosphétes; 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 C1- =
25 (hypochlorite) bleach but no organic surfactant or foam
depressant. The product is described, moreover, as a
detergent slurry with no apparent thixotropic
properties. | ' '
U.S. Patent No. 3,985,668 describes abrasive
30'scouring'cleénsers-of'gel-like consistency containing
(1) Suspending'agent, preferably the Smectite and
attapulgite types of clay; (2) abrasive, e.g. silica
sand or perlite;-and (3) filler comprising light



sand or perlite; and (3) filler conprisifhg fight 4 density powdered
pol ymer's, expanded perlite and the |ike, which has a bouyancy and thus
stapilizing effect on the conposition in addition to serving as a bul king
agent, thereby replacing water otherw se avail gble for undesired
supernatant | ayer formation due to | eaking and phase destabilization. The
foregoing are the essential ingredients. Optional ingredients include

hypochl orite bl eachy; h (=PS ~an , 4 | Loat
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thi xotropic, gel-type structure an I ch include each of _the 25 wvarioyus

i ngredi ents necessPUffeR, 2 iBctFelenrltes gtrPMAtLEn 3R JRRPRhosphates.
di shwasher . ybe ByiRidys gelsudrkeagqnawp autantties thebuashensdefer geot

compost 1 o0 havha ASSLIPRL SoRUGRSLELCk LSS LIE LAY, puitaing
tripglyphosphate; function not provided by the buffer, the amount of such
builder not exceeding 5% of the total composition,
_ according to the patent. Maintenance of the desired
15 (greater than) pH 10 1levels is achieved by the
‘buffer/builder components. High pH is said to minimize
decomposition of chlorine bleach and undesired. inter-
action between surfactant and bleach. Foam killer is
not disclosed. _
20 In U.K. Patent Application GB 2,116,199A and GB
2,140,450A, both of which are assigned to Colgate-
Palmolive, liguid ADD compositions are disclosed which
have properties desirably characterising thixotropic,
- gel-type structure and which include each of the
o/ 25 Vvarioyus ingredients necessary for effective detergency
with an automatic dishwasher. The normally gel-like
aqueous automatic dishwasher detergent composition
having thixotropic properties includes the following
ingredients, on a weight basis:
30 (a) 5 to 35% alkali metal tripolyphosphate;
(b) 2.5 to 20% sodium silicate; :
(c) 0 to 9% alkali metal carbonate;
(d) 0.1 to 5% chlorine bleach stable, water



o b)' 2.5 to 20% sodium silicate; (¢) O to 9% al kal i net al carbonat e;
I ne bl each stable, water 5 di spersible organic detergent -
rial; (e) 0O to 5% chlorine bleach stable foam depressant;

to 5% chl or
active mate
(f) «chlori

ne bl each conpound in an anognt to 5 provi de about 0.2

(d) 0.2

to 4% =

of ‘avail able chlorine; (g) thixotropic thickener in an amount sufficient to.
conposition with thixotropy index of about 2.5 to 10; (h)
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(i) balance water.

ADD  compositions so formulated are low—foaming;
are readily soluble in the washing medium and most
effective at pH values best conducive to improved
cleaning performance, viz, pH 10.5-14. The
compositions are normally of gel eonsistency, i.e; a
highly viscous, opaque jelly-like material having
Bingham plastic character and thus relatively high
vyield values. 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 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 approximatiﬂg its prior
consistency. ' _

U.S. Patent 4,511,487 dated April 16, 1985
describes a low-foaming detergent paste for dish-
washers. The patented thixotropic cleaning agent has a
viscosity of at least 30 Pa.s at 20°C as determined
with a rotational viscometer at a spindle speed of 5
revolutions per minute. The composition is based on a

-
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detcri bes a | owfoanm ng detergent paste for ¢lish- 30 washers. The

pat ent'ed t hi xotropi c cl eaning agent has a viscosity of at |east 30 Pa.s at
[erf] as determined with a rotational visconeter at a spindle speed of 5
re%olutions per minute. The conposition is kased on a 6 mxture of
finely divided hydrated sodi um netasilicate, an active chlorine conpound-
and a thickening agent which is a foliated silicate of the hectorite type.
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Cht ot 1 opi ¢ propertiesrhﬁglg Yhige | pre AL £9PEBELIORRd A Paid ADD
| U formulations are not subject or are subject to a lesser
! . degree to one or more of the above described
i deficiencies, it has been found that further improve-

E ' ments in physical stability at lower costs are desired

15 to increase the shelf-life of the product and thereby
enhance consumer acceptance. _

At the same time it would be highly desirable to

increase the physical stability of other clay based

20 thixotropic liquid formulations, such as scouring

cleansers; dental pastes, "liquid" soaps, and the like.
Accordingly, it is an objective of the invention
to provide anti-settling additives for thixotropic clay

agueous suspensions. _

I 25 It is another object of the invention to.provide:
liquid ADD compositions having thixotropic properties
with improved physical stability and rheological
properties at lower costs by using fatty acids in place
of the more expensive metal salts of fatty acids.

It is still another object of the invention to
provide thixotropic liquid ADD compositions having
reduced levels of thixotropic thickener without
adversely effecting the generally high viscosities at

30




with inproved physical stability and®rheol ogical properties at |ower costs’

by using fatty acids in place of the nore expensive netal salts of fatty’

acids. 30 It is still another object of the invention to provide .

t hi xotropic liquid ADD conpositions having reduced |evels of thixotropic

t hi ckener w thout adversely effecting fhe general ly high viscosities at

7 low shear rates and |ower viscosities at high shear rates which are

- characteristic of .the desjred thjxo- tropigc properties, e broadly, it is
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. . These and other objects of the invention which ;)
will become more readily understood from the following
detailed description of the invention and preferred

15 embodiments'thereof are achieved by ihcorporating in a
normally gel-like ‘aqueous liquid composition a small

&

but effective amount of a physical stabilizer which is
a long chain fatty acid. More particularly, according
to a preferred and specific embodiment of the
. 90 Ainvention, there is provided a normally gel-like auto-
matic dishwasher detergent composition in which is
incorporated an amount of a long chain fatty acid which
is effective to increase the apparent viscosity of the

formulation and to inhibit settling of the suspended B

25 particles, such as thixdtropic agent. | o’

In accordance with this particular aspect, the
present invention provides a normally gel-like aqueous
-automatic dishwasher detergent composition having
thixotropic properties which include, on a weight

30 basis:
‘{a) 5 to 35% alkali metal tripolyphosphate;
(b) 2.5 to 20% sodium silicate; : .

(c) 0 to 9% alkali metal carbonate;



25 particles, such as thixotropic agent. fn dccordance with this particul ar
aspect; the present invention provides a normally gel-1like aqueous

aut emati c di shwasher detergent conposition having thixotropic properties
whi*ch include, on a weight 30 basis: (a) 5 to 35%.al kali netal

tri pol yphosphate; (b) 2.5 to 20% sodium silic#te; (c) 0to 9% alkali neta
car bonat e; 8 (d) 0.1to 5@6ch|orine bl each stable, water dispersible
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to thIS speci¥ic ct h nyent,.on Jprovi.de { fqQr cleanin
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invention, the LA I on can be rea poured 1 nto the di spensing

¢up of the aut omat PPouts Ruwkehillg A8éhi ne and
10 ‘(h) 0 to 8% sodium hydroxide;

(i) a 1long chain fatty acid in an - amount
U effective to increase apparent viscosity and the
physical stability of the composition; and

(3j) balance water.

Also related to this specific aspect, the
invention provides a method for cleaning dishware in an
automatic dishwashing machine with an aqueous wash bath
containing an effective amount of the liquid automatic
dishwasher detergent (LADD) composition as described

15

above. According to this aspect of the invention, the
LADD composition can be readily poured into the
dispensing cup of the automatic dishwashing machine and

..20

will, within just a few seconds, promptly thicken to

_ its normal gel-like or pasty state to remain securely

/ 25 within the dispensing cup until shear forces are again

applied thereto, such as by the water spray from the

dishwashing machine. '

Generally, LADD effectiveness is directly related

to (a) available chlorine levels;'(b)'alkalinity; (c)

solubility in washing medium; and (d) foam inhibition.

It is preferred herein that the pH of the LADD composition be at

least about 9.5, more preferably from about 10.5 to'14.0 e.g. 10.5
to about 13.5 and most preferably at least about 11.5.

30



will, within just a few seconds, pronptly thicken to its normal gel-like or® *
pasty state to remain securely 25 wthin the dispensing cup until shear-
forces are again applied thereto, such as by the water spray fromthe

di shwashi ng machine. Generally, LADD efdectiveness is directly related to ~
(a) available chlorine Ievels; (b) alkalinity; (c) 30 solubility in
washi ng medium and (d) foaminhibition. It is preferred herein that the pH
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10.5 to 14. Qut 1 n t ref ably.a Ieas about
11. 5. 9 'Fhle %?esence g? %ar bong)t“lgﬂ:la gag%gi B r?%n e'ﬁ%a ﬁ?@r"& n“B€ince it
acts as a bdldsdrdd:| pndevelnni nExcess heaubo'na&e dis Itm/elbe aFmtded, I

car bonat e |5}.1(5¢§\}g} av ':.ﬂ%% h@"‘ﬁé(gt cauddCthé ! £BBNatIYRE f‘e %gé Lion?

needl e- I ke crysta car bon thereby 1nmpairing t ity, ff
wel | assi rrpd-l'-'rk%gctqi’é"eﬂ%ietﬁﬁ bFPFt%Pftﬁt?he thernaby f#mltémgex‘éhpl e, ¥

squeeze tub%ﬂ%ﬂmﬁr, Cagstied1sat {MpaiYifg' vae tdl%aéﬁéiwlﬁt;;nCéfon of

neutrali zi ng; t he&g (gsg%og C or hosph%am d ester f oam ae. ressant
when presentl Yokolo rt°6‘"6 Yo G ran§IYEEFE LURS PREYFBF - sodi um

: carbonate|lca&EtLADBadanxmaOHonsﬁfwé;mthé fuaHMEmgﬂunbﬂﬂunndfbe not ed

t hat suff|C| n t e d od|

silicate. Th% ’%‘-”E’a)‘ir% ¥h }Pc%@{cﬁf&% %?WFE ?& g?rabout 8

to 35 wyp mr@pxgﬁm Qbenomsm shbcm& (B oS etabﬁem fofe of

heavy metal NgRICaAENEBoLe FECEIPIS Y 6f‘a§&a¥ﬁ‘ﬁiecta%o?i atlefr {2 drg@di UM
hypochl orite _and ot her chlorine bl each conpound The NaTPP nay be

~ anhydrous omARPdrGPRROSLEACRyATR) FHRical, although~ ft shoula 'be
noted that sufficient alkalinity may be provided by the

NaTPP and sodium silicate.

15 The NaTPP employed in the LADD compositioh in a
range of about 8 to 35 wt%, preferably about 20 to 30
wt%, should preferable be free of heavy metal which
tends to decompose or inactivate the breferred sodium
hypochlorite and other chlorine bleach compounds. The

20 NaTPP may be anhydrous or hydrated, including the .
stable hexahydrate with a degree of hydration of 6
corresponding to about 18% by weight of water or more.
Especially preferred LADD compositions. are obtained,
for example, when using a 0.5:1 to 2:1 weight ratio of

25 anhydrous to hexahydrated NaTPP, values of about 1:1 g)

" being particularly preferred.
Foam inhibition is important to increase dish-
~ washer machine efficiency and minimize destabilizing
effects which might occur due to the presence of excess
30 foam within the washer during use. . Foam-may be
sufficiently reduced by suitable selection of the type
and/or amount of -detergent active material, the main
foam-producing component., The degree of foam is also

S



stabl e hexahydrate with a degree of hydratro'n of 6 corresponding to about
118% by wei ght of water or. nore. Especially preferred LADD conpositions are
ohtai ned, for exanple, when using a 0.5:1 to 2:1 weight ratio of 25
anhydrous to hexahydrated NaTPP, values of ab@ut 1:1 being particularly
preferred. Foaminhibition is inportant to increase dish- washer machine
efficiency and m nim ze destabilizing effects which m ght occur due to the
presence of excessocd@whadadiependent: ion whehdardmessg afsdhe washnwabehdn

sufficiently reduggd *ﬂréc‘iﬁ'z%@%f‘e rf%dﬂh@iet%ﬁmﬁeﬁe%?r A0

det ergent active nateria foam producimn n‘gonent he degree
of fosgnis also 113@55(9%%?P3e}5§ﬁ38ntha§n 3 h‘éaﬁ%Fdﬁeg epingheffigst WMaver
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“whi ¢ as a water _softening ect_nmay aid i vi di,n e desir eqre
of foam j nhi b|5t|0|1‘?S wgve "'Howrgg1 e T3, &P ag.&gr (r)&?l “%&“r 4 Qef ?‘g' e
chl orine bl each sbdlelachf amalcda:)rﬁsamndepressmbr bor m/hebétarl ehefream LIARD
i s desired. Par td e S st

of the fornula 10tf %#‘Ir]ﬁr éagé% B?e for ‘exa éﬂ}’f[ ﬂ&) gggggﬁl% Q %t ttg{es
(PCUK- PAE), 15 ana oniie ackd e@@&:%ﬁ&;ﬂh@t &axrandas of the

formula [err] 20 olerr] [err] available, for exanple, from Hooker
(SAP) and Knapsack
10 I
' HO-~P--R
: I
N | OR

available for example from BASF-Wyandotte (PCUK-PAE),
15 and especially the alkyl acid phosphate esters of the

formula
(0]
Il
HO--P--OR
20 I
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 Ci12-2¢ alkyl
W 25 group. Mixtures of the two types, or any other
chlorine bleach stable types, or mixtures of mono- and

di-esters of the same ,type,' may be employed.

Especially preferred is a mixture of mono- and di-Cqq.

18 alkyl acid phosphate esters such as monostearly/di-

30 Stearyl acid phosphates 1.2/1 (Knapsack) or 4/1 (UGINE

. KULHPLAN). When employed, proportions of 0.1 to 5 wts,

preferably about 0.1 to 0.5 Wt%, of foam depressant in

the composition is typical, the .weight ratio of



(LPKn-158), in which one or both R groups in each type of ester may
represent independently a [err] al kyl 25 group. M xtures of the two
types, or any other chlorine bleach stable types, or m xtures of nono- and.
di-esters of the same type, may bé! enployed. Especially preferred is d
a mxture of nono- and di- [err] 18 alkyl acid phosphate esters such as
monostearly/di- 30 stearyl -acid phosp hate 1.2/1 (Knapsack) or 4/1 (UA NE
KULHPLAN) . V\ﬂ@ﬁesﬁﬁp&yéftlﬁf%ps?w%‘énsf (8)1 % Soapoudepresseat y(about 0.1
to 0.5 wt% qbnbeamlgemasgawgt friont RSOt it 151 tadd getefd b i ght

ratio of rLgent, a & ,conpan essant_ (e ner al ry
rangi ng froma§ &tegjﬂ 1E %I T angtgggf é’?‘gfo‘ﬁ/?“ r“rf'gu‘l’g%&ri F'8Y153f 3 % AL
~ def oaners whiakelede pe fioed ershpde, fbheexampwa, sibécomee. si IImoneﬁf: 35
In 5 addi t n % agepy i nygen t hat{
many of Bhe étagb t'Ticgriih @ %ghgi&?\ fatt§ng‘§‘§%ﬁd{I %eéaés}ié earBrll ctea{g?%l an
beheni c aci diavestien aftom oferthe Atakiddizing konorehain| fakty .
conpound may abe4k) YIS sfehPEcCABRESIdNPSednidi 8chAv@lldPLmeBUCh as
di chl oro-i socya ur atgtl 3I chl oro-di methyl hydantoin, or chlorinated TSP, -
-al kal i et al 88e: Qamp 44€X&m | t hi um magnesi um and especi al |y sodi um
hmoochl or Ib][ eis pA&fterdtﬁgh anhe chdrpobnéi dledch! d.:am)pbanﬂ s iz ]Eb@nt
chlorine ble o |
S| a0 cnERPLARERC R chE HeBEARa I o Ak Asbn%x}% ; Setbias; 100
parts of thedéchpozp- 1sp@urawuﬂrnt@»ce%bclmlo mtbyl chxdﬁdtOiArscﬂlUt i on
contai ni ng aéﬁmernatba D5 taamgh&eehsoel gM BRssAAm cﬁa{iﬁne

contains or provid roug hi the_ _sanme percCentage of _avai|ab U
chl ori ne. AbBGﬁn(?EB“i’B and, @yg/pec:.ally sodium, ypochlorlte 1s

preferred. The composition should contain sufficient

-

15' 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 composi- .
tion with excess of hydrochloric acid. A solution
containing about 0.2 to 4.0% by weight of sodium hypo-
20 chlorite 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.

from about- 11 to about 14% available chlorine in
25 amounts of about 3 to 20%, preferably about 7 to 12%, W,
can be advantageously used. _

The sodium silicate, which provides alkalinity and
protection of hard surfaces, such as fine china glazé
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 generélly
added in the form of an aquebus solution, preferably

- having an Naj,0:58i0, ratio of about 1:2 to 1:2.8.

30



wei ght of available chlorine is especial 'y preferred. For exanpl e, sodi um
hypochlorite (NaOCl) solution of fromabout 11 to about 14% avail abl e
chlorine in 25 anounts of about 3 to 20% preferably about 7 to 12% can be
advant ageously used. The sodiumsilicate; whl2h provides alkalinity and
protection of hard surfaces, such as fine china glaze and pattern, is

enpl oyed in an anount ranging from 30 about 2.5 to.20 ﬁné referably
about 5 to 15 W% in ﬂ@é‘e@&%@?%hveTﬁ@f@Gdﬂa&n%??Pé ereife BRSF| e

added in the for msQfab% aﬂveeué ngéhea, oF eflIahine hh!zeachan e[se:rerdlarldty 0

f beut 1:2 t 1: t t

.ﬁus? bgf st abl eOI nWIP@ﬁS‘rlé’é:éﬁt,ee 'or n aﬁ#‘éé%hg? ?%I o z]f%ﬂ%% ypo?’hq ori'te
bl each, and those aafineheoridenpi cp}amphnine mz.lde,oxsdéphoghwphone hedajiane
sul ph de or _bet a'ag%rggé,bée?&s 1" BLerauelae! 2ypdy ness ApeebEftent chnd e

first mentiondd afi preferre i n armunt s
rangi ng from aboutfi@st tlmemomdef anipnjcsbhaing 3m9§t2 R}%ferlrzﬂdt-l cul Eey

preferred surfact gt Heee' I Sm%ﬂs Neahddndr 2pehechBbiel i0 10 aBt Fs,
nono- and/or di [erﬁS oxi de "npno and/ %r di su% hat es_ or

di sul phonat es, comgﬁrélh]ﬁ aﬁ)%f?‘!’ébge 31 5P el e 58T e R RPd
Tradenar k) 3B-2 argh2Qdtantd’ ﬂereiﬂ ad@ tthe, liheasrurémcbaahchbdulalkzel i

conpatible with the o her | ng he 5 |
sui tabl e surfdda tah@ a5 A & o %1[ su’&{%na?

al kyl aryl - sul phoraatdaéoandlsstlphakylssubphaiJesulPE)‘OM%: i mmerm
C10-Cl18 al kyl sul p%@r&?ﬁaﬁ%@" £ SR dOd8CYowrak! RRAA Atk P dr B drid QW
al cQhol sul phat e;
3B-2 and DOWFAX 2A-1. In addition, the surfactant
should be compatible with the other ingredients of the
15 composition. Other Suitable_surfactants include the
primary alkylsulphates, alkylsulphonates, alkylaryl-
sulphonates and sec.-alkylsulphates. Examples include
sodium C10-C18 alkylsulphates such as sodium dodecyl-
sulphate and sodium tallow alcoholsulphate; sodium Cq,4-
20 C43 alkanesulphonates such as sodium hexadecyl-1-
sulphonate and sodium C4,Cqg alkylbenzenesulphonates
such as sodium dodecylbenzenesulphonates. The
corresponding potassium salts may also be employed.
As other suitable surfactants or detergents, the
U 25 -amine - ox1de surfactants are typically of the structure
R2R1N -0, in which each R represents a lower alkyl
group, for instance, methyl, and R represents a long
chain alkyl group having from 8 to 22 carbon atoms, for
instance a lauryl, myristyl, palmityl or cetyl group.
30 Instead of an amine oxide, a corresponding surfactant
phosphine oxide R2R1P0 or sulphoxide RR150 can be
employed. Betaine surfactants are typically of the
structure R2R1N-R'COO;, in which each R represents a



20 [err] al kanesul phonat es such as sodlunIhexadecyI - sul phonate and
sodi um C12C18 al kyl benzenesul phonat es such as sodlum

dodecyl benzenesul phonat es. The correspondi ng potassiumsalts nmay al so be,
enpl oyed. As other suitable surfactantsypr detergents, the 25 am ne oxide ?
surfactants are typically of the structure [err], in which each R
represents a | ower al kyl group, for instance, nethyl and [err] represents.
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car bon atons. these surtactants are |aury E?

di met hyl gni neogxiekpongingt ek atnrFani nelyding @IQQWI‘@B’BSF&Y@Q'

phosphi ne Oxéﬂﬁa gﬁﬁl aebeaeé' destrafdcia it hydemmnivndigkh thaiqites
i ncl udi ng do ecy?

I met ni um acet ate, tetradecyl di | a nlum
pent anoat e, h§¥§@§6¥ﬂGFWEFHYHnﬁWBHPHWI%@%ﬁﬂﬁﬁ ﬁ% ﬁ%gé
- bi odegr adabi bibaegtaaaahntygr ths ailkyllhezeups fiac tthese smm:ﬂad:ﬁaaitls nera,

Cvpe, a1 wePRoRAdRel ApRESy B, plich, compatla S prBedyVed o P! 19

Pat ent s ?0985 66883nﬂa¢taﬂt50®¢ ﬂhﬁxﬁmreﬁmtn9htypémeﬁdl|WQ§ thﬂQﬂ&HMﬂs or
suspendi ng aﬂﬁ“&ge\ﬂfgkeh a&ava@%&&b%auew Bingley tih TP, g hiveidrmog ¢

properties, are Known he_art and may be organic or inorganic water |
sol ubl e, mat§i9§53§§§sPB§e4o?7éoPISrd forming, and nononeric or pol yneri gy
and ~ Thixotropic thickeners, i.e. thickeners or

suspending agents which provide an aqueous medium with
thixotropic properties, are known in the art and may be

'15 organic or inorganic water soluble, water disperéible
of colloid-forming, and monomeric or polymeric, and
should of course be stable in these compositions, e.g.
stable to high alkalinity and chlorine bleach

20 compounds, such as sodium hypochlorite. - Those

especially preferred generally comprise the inorganic,
colloid-forming clays of smectite and/or attapulgite
types. These materials were generally used in amounts
of about 1.0 to 10, preferably 1.2 to 5 wt%, to confer
25 the desired'thixotropid properties and Bingham plastic '\J
character in the assignee's prior disclosed LADD
formulations of the aforementioned GB 2,116,199A and_GB
2,140,450A. It is one of the advantages of the LADD
formulations of the present invention that- the desired
39 thixotropic prdperties and Bingham plastic character
can be obtained in the presence of the fatty acid
stabilizers with lesser amounts of the thixotropic
thickeners. For example, amounts of the inorganic



should of .course be stable in these conposrtlons e.g. stable to high

al kal i ‘nity and chlorine bleach 20 conpounds, such as sodium
hypochlorrte Those especially preferred general Iy conprise the

i norganic, colloid-form ng clays of snectitejgand/or attapulgite types.

These materials were generally used in amounts of about 1.0 to 10,
referably 1.2 to 5 % to confer 25 the desired thixotropic properties
nd Bi ngham pl ast ic@laba.aa-(fb&-ﬁmjng tétfaﬁsbgneﬁes smemiith sahaded lakﬂilapul—
ormul ations of th forenenti 1 40,450 t is
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that tige desired weﬁéwabiyorﬂ c1 ptoped {3 %5 eﬁﬁpﬂhghém A ekt ite chbw agir®
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armunw of the thi"xotropi eners. For _exanpl e, anounts of

i nor gari ¢ £4 comopertigeniangd cBiggham plaséiec h@éaé’rﬁ?/ror"’}éﬁ‘? aBEPd ditt e

types Ilnlthg rl a?gezo@blheemo%bwttmthé %‘}'?y%ida{lezsﬁthm?ﬁ.z%rlth 0 (21 5%
especial 'y 0 2% are icien achi eve e e
t hi xot ropi ¢ properties é‘h%i éﬂan‘g ES S Br‘Fa]r’égFer ngRh 8 f‘rim’ute

conbi nation wth t(heepbpsicad )t ahelctzmr:.t%n;eciarttteaphdmtaol udmermtli te,
norillonite (bentqnite ec t at | gi o)
0 #;Q tf’ad £ne ‘i@é‘ Mon a:%rg!f]fdiiiSnisc%D é‘ib{xgs

the like. Montmofd ys are preferre are aval |
tradenanes sugh aprefiexsed FRbghreerahiyaklenurfero tradananas wAneh as

(Regi stered Tradeqgyikod&l wReﬂgtfsteiéamt@m@mariéaolw C@maara/ Galdhite
ECCAGUM ( Regi st ered Tr.adenmar k

from Lut Pro ct.s
Attgpul gite cl ays (Registessd #@@?ﬁ%ﬂﬁ% c -l :}f mc he

Company; and ECCAGUM (Registered Trademark) GP, H,
etc., from Luthern Clay Products. Attapulgite clays
include the materials commercially available under the
tradename Attagel (Registered Trademark), i.e. Attagel
40, 'Attagel 50 and Attagel 150 from Engelhard Minerals
and Chemicals Corporation. Mixtures of smectite and

15

attapulgite types in weight ratios of 4:1 to 1:5 are
20 also useful herein. Thickening or suspending agents of
the foregoing types are well known in the art, being
described, for example, in U.S. Patent No. 3,985,668
referred to above. Abrasives - or polishing agents
should be avoided in the LADD compositions as they may
k/ 25 -~ mar the surface of the fine dishware, crystal and the
like. '

The amount of water contained in these composi-
tions should, of course, be neither so high as to
produce unduly low viscosity and fluidity, nor so low

30 @28 to produce  unduly high viscosity and 1low
flowability, thixotropic properties in either case
being diminished or destroyed. Such amount is readily
determined by routine experimentation in any particular



tradename Attagel (Registered Trademark), i e. Attagel 40, Attagel 50 and

" Attagel 150 from Engel hard M nerals and Chem cal s Cor porati on. M xt ures

of smectite and attapulgite types in weight ratios of 4:1 to 1:5 are 20
al so useful herein. Thickening or suspensling agents of the foregoing types
are well known in the art, being described, for exanple, in U S. Patent No.
3,985,668 referred to above. = Abrasives or polishing agents should be
avoi ded in tﬂ:asl:ADBecOrmérabhz- zanghieg nigor®Saboat tife seoir 78cavtd, t he
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| ow Vi scosi t?eaHHefFEﬁblyydeﬁ@m@Gdl K S‘G’ft@:@edt-o produce unduly highZ

Do e i nianog 8¢ rEDERSY AddUXOPEIBIC SF ORYY | BADD) BEOAYA0
bei ng di mi ni shed or destroyed. Such anount is readl 1)£ det erm ned by rou%}ne

exper i mest at P¥FEPR afyorie F’&ﬁPaFmte 75 SORECIMS: tay SAMPASHGHMNE fr o
about 30 to 45 @iSclpsefeinbkiieahdviretentdon2dMUUK. "ﬁaetetww peliwd-d al so

be preferabl de| oni .z crl n _of the LADD
pr oduct , exc pon 3s°8t%%r% é]bfé]%g %‘i‘ﬁf%ﬁné gga ﬁ&ﬁé & &8
di scl osed inthﬁenaﬁereﬁeﬁbﬂ-ga&é Pakmok4iventCoAppl i ca- tlons on GB 2,116, 199A

and GB 2, 140, 450A1.hp_/m%ﬂngr kgdmglar& Ofe P! %q:tleoﬁaltfrq{l vePngé;lg'ue LADD

‘products of the _prior cat1o 116, 199A an
2, 140, 4590 exAPBLL qafpken e FBrheot b@l!é:?l Apr%ﬁér GRs2ad 40,490 eahBR ittest i ng

product vi scompr¥vad 2hbulegiealopropeatiest as eviluat@® s tHaytsimyxhi bited

hi gher i SCOSItXu%% v:.ls%vgssi eyaras a function of shear rate. The

compositions exhibited higher vlscosity at a low shear -/
rate and lower viscosity at a high shear rate, the data

15 indicating efficient fluidization and gellation well
within the shear rates extant within the standard dish-

" washer machine, In practical terms, this. means
improved pouring and processing characteristics as well

as less leaking in the machine dis_penser-cup, compared

20 to prior liqguid or gel ADD products. For applied shear
rates corresponding to 3 to 30 rpm, viscosities
(Brookfield) correspondingly ranged from about 10,000

to 30,000 cps to about 3,000 to 7,000 cps, as measured

at room temperature by means of an LVT Brookfield

25 Viscometer after 3 minutes using a No.4 spindle. A W

-1 corresponds to a spindle rpm of

shear rate of 7.4 sec
about 3. An. approximate ten-fold increase in shear
rate produces about a 3- to 9-fold reduction in
viscosity. With prior ADD gels, the corresponding
30 reduction in viscosity was only about two-fold. More-
over, with such compositions, the initial viscosity
taken at about 3 rpm was only about 2,500 to 2,700 cps.

The compositions of the prior patent application thus

#



rate and | ower viscosity at a hlgh shear rate, the data indicating
efficient fluidization and gellation well ‘within the shear rates extant

wi thin the standard di sh- washer nachi ne. In practical terns, this
nmeans inproved pouring and processing charactigristics as well as |ess

|' eaking i n the machi ne di spenser-cup, conpared 20 to prior liquid or gel
ADD products. For applied shear rates corresponding to 3 to 30 rpm
viscosities (Br ookéilmili:}t c chreshaldi nflyidangkeions o@tabbowet 0,sh@@nt or80es600

cps to about 3, 000,48 ToP0G, g £481 edeaTRAY" Gt e EPOTLLEORE ALY O ¥mEoanE

of an&VT Brookfle vi sconete nutes using a ndl e.
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approximat e ten-foadckBasR2Seni RidEsditdle Pradecesrehartyd o E@.e9 tobg

|
reductyen i n viscosit Wth prior ADD gels, the corres ondln

reduct‘{.—gn in v sco%’F"?‘g“V\B% oh ghﬁbBEPW’ nygpgionyyse s gq MR yERTmS
gorrpOSI tions, the ofi &i 2hivoterepicy imien eI abwhicﬁ &pmt\h@s ratio abbuthe
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signi-ficantly grecomposdtiiams thteeransTIofOﬁ nEromer atoi ﬂ@r.easé‘ba LADRar
rate versus i ncrer@&ﬁ%s L6688 S tddted SeXtlibited Tghﬁsl%ﬁlﬂ?% y- th&u&éPD

5 products of the or Invention Is sunmari zed terns o |xotrop|c

i ndex (TI) whith |1§e'w1’étlré;s>i PBokOE hguiBFSLBSt Sﬁ%%s??&}saﬁtsn%m% atheo
rpm  The prior cosipgst tf6Fce hpae @ideowtihued 2 to 10 The LADD

conpositions tested exngﬁlted subst ntlag and ck retur.n t .grior
QUIQ‘QGHt state consi stehtyPWRER"th gﬁ% ?o?ofge |Qﬁxﬂ¢#¥%e§+ covery
that the physical stability, i. e. resistance to phase
separation, settling, etc., of the U.K. Patent Applica-
15 tions GB 2,116,199A and GB 2,140,450 and GB-A-2176495
ligquid aqueous ADD compositions can be significantly
improved or not adversely affected while at the same
time significantly increasing the apparent viscosity
and improving the physical stability of the
29 formulations and at lower-cost; by adding to the
composition a small but effective amount of a long
chain fatty acid. '
As an example of the 1mprovement in rheological
properties, it has been found that the viscosities at
Lj 25 low shear rates, e.g. at a spindle rpm of about 3,
apparent viscosities may often be increased from two-
to three-fold with the incorporation of as little as
0.2% or less, e.g. 0.16%, of the fatty acid stabilizer.
At the same time,. the physical stability may be
30 improved to such an extent that even after a long time,
the compositions containing the fatty acid stabilizers
do not undergo any visible phase separation.
- The preferred long chain fatty acids.are the



The present invention is based upon the diécovery that the physical
stability, i.e. resistance to phase separation, settling, etc., of the UK
Patent Applica- tions GB 2,116, 199A and GB 2, 140, 450 and GB- A-2176495 ..
| i qui d aqueous ADD conpositions can be 4si gnificantly inproved or not 7
adversely affected while at the sane tine significantly increasing the
apparent viscosity and inproving the physical stability of the 20
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separ at i on. srt—.%%%%?&ﬁ’ﬂﬂ&?& i ngFﬁﬁé?%%'ci‘g?’é? esgﬂ%rai:e‘i?fﬁitgﬁer
.allghathffeﬁéﬂa@chde e ferfedhm abhistttrds abofetRd ceoids mapnbe nore
preferably fr ab 10t cayl qg&k Cl referably from
about 12 to %%g%arggéha gngygéﬁc S%?SEQ%f e car@%%fa%gh%é?gfh%%ggrboxyr
group ofyg heas ataylewi fatty Theid) i paaei §akkyi agidaagore fattvassddor

unsaturated gpd may §8 StrshdhbydtHEEIEehedourcels’ 2iadfti TABL8 Sakumat ed
fatty acids are preferred. res of fattg acids may be used, such as

M Xt
t hose deH\M%P4V§ﬁ5$%&LW%P“gﬁﬁFéEg?gsBEﬂcesse v

Thus, examples. of the fatty acids which can be

used as stabilizers include, for example, decanoic
15 'acid, dodecanoic acid, palmitic acid, myristic acid,

stearic acid, behenic acid, oleic. acid, eicosanoic

acid, tallow fatty acid, coco fatty acid, soya fatty

acid, mixtures of these acids, etc. Behenic acid,

stearic acid and mixed fatty acids are preferred, with
20' behenic acid being the most preferred.

Naturally, for LADD compositions, as well as any
other applications where the invention composition will
or may come into contact with articles used for the
handing, storage or serving of food products or which

25 otherwise may come into contact with or be consumed by "
people or animals, the use of the fatty acids as the
stabilizing agent are of particular advantage because
of their known low toxicity. For this purpose, the
stearic acid and behenic acid are especially preferred

30 @s generally safe food additives. Another distinct
advantage of the use of the fatty acids as stabilizers
is their lower cost as compared to the fatty acid metal
salts.



10"as tallow fatty acid, coco fatty acid, soya fatty acid, etc., or from
synthétic sources available fromindustrial manufacturing processes.
Thus, exanples of the fatty acids which can be used as stabilizers include,
for exanpl e, decanoic 15 acid, dodecanoic adBd, palmitic acid, nyristic
acid, stearic acid, behenic acid, oleic acid, eicosanoic acid, tallow fatty
acid, coco fatty acid, soya fattykgcid; 2% tures of .these acids

etcC.
Beheni c acid, stearic d43@aYan8fnm %B&SEat ¥ d@GHES praf &y r SYORGEGH DY
behenic acid bei NnGa¢AE14WB4. Pr Pber reachmp¥d urelhd ystéaricABBidorpusibelesic as
wel | as. any other applications ere t Lphyention conposition will or may
come iygto contact %§$$1%ﬁ?ifﬁ%g¥ﬁ%éﬂv?%$é%£%'handing, storage or serving of
food products or which Rixed hEavkyseacbds cosech m® thetraturalhy cpcperring
consufled by peopl e, oI5 @ni Tl HiBoUSEf, (08 R 861 3@ Mtey acids
i cular

st abi I'zi.ng agent are of par advant age because of their known | ow
foxicity.  For trespliegecfremcthe capmpereial mrpbaehpEing profgss are

especial ly preferrgflsd0 agvaefiffebhil§al asledod axddidn vebnexplnaiings but
di stinct advantage o? the use of the_f tt¥E ci ds fs Etabil'éers is their
| ower cost as conpRFEeCELVe n8ouree oL JNFethRiRF2EEY 2485 vany of these

fatty acids are commercthél yamwahtabb®. tHer fexdpl @cidhe sdtaduk ]l £zarisd had
behenic acid are readi ayail : X | d, ¢ t i1it
3g§lé§%i§§?5§§{}rég gﬂh£§£%¥e§§ %EII &L [ BBability

natural ly occut®in _ _ coCo acl 17.as_ mxed fatty
aci ds resul ting frandt leppagiendy cvaEcagibyacknerenser ¥idds @epepdspn such

advant ageously useg,ag,28 ASCKRENRAVEr&USE the fatty acid, the nature and
- ' amount of the thixotropic ageht, detefgent active
compound, inorganic salts, especially TPP, othe; LADD
15 ingredients, as well as the anticipated storage and

shipping conditions. '
Generally, however, amounts of the fatty acid
stabilizing agents in the range of from about 0.02 to
1%, preferably from about 0.06 to 0.8%, especially
20 preferably from about 0.08 to 0.4%, provide the
increase in apaprent viscosity and the long term
stability and absence of phase separation upon standing
or during transport at both low and elevated tempera-
- tures as are required for a commercially acceptable
W, 25 product. _ ' _
From the examples to be given below, it will be
seen that, depending on the amounts, proportions and
types of physical stabilizers and thixotropic agents,
the addition of the fatty acids not only increases
30 physical stability but also provides 'a simultaneous
increase in apparent viscosity. Ratios of fatty acid
to thixotropic agent in the range of from about 0.08 to
0.4 weight percent fatty acid and from about 1.3 to 2.5



ef fective source of long chain fatty acids. The amount of the fatty acid
stabilizers to 10 achi eve the desired enhancenent of physical stability and
apparent viscosity increase will depend on such factors as the nature of ..
the fatty acid, the nature and anount ofgthe thixotropic agent, detergent ~*
active conpound, inorganic salts, especially TPP, other LADD 15

ingredients, as well as the anticipated storage and shi pping conditijons.
General |y, heetygkt, pefoents thixbteobitt pgeaitd azieaRisialillg sageildi drt t he

range of froma .Q.02.t0 1%. ferably fro out _Q.06,to 8%
especial Iy Zgé'g?é&éagb%?é%ﬁw§%61§%1Jéﬁﬁ%Bbe?%}fg§4@?g’p%&ﬁ5§%° e
i ncrease in thapuset of sthesey imaredientmginetiveseabrdtios and awssince [0f
phase separaiiQpoypag, standing or during .transport at both |ow and el evated
tenpera- tures as_are required.for a commercially acceptabl e 25 product{
From t hesexanpl esAEEOE@1iRgvER BBLoRrafiersad mpthRednof hBakingpdh®s®y on¥the
anounts, proggmbpbeieiend,t yAesshbuklyaisablveabrl dzeperaed eitiototyigpi C
agents, the addition of .the fféty ci ds not ogé%ﬁén reases Sgﬁfg%ﬁlcal
stability butPl dBO5EaRLSesSALEP fuit e o 58 TPR el vher  empdayedgcosity.
Rati os of fasiyieatd tadt Hindpolyphosplaitie; ninhethteangeuebusr amddlmmut 0. 08

to 0.4 wei 9%9&&&&%? 3Udehi?Cid Uhdd OTRAROU! brd {Podn S deprbBoyl oMt

percent thixotroprc agent” are usually sufficient to provide
si mul t anggus{weerfenplayied)t her preléminpsidyepspvidede asnghe@iaweoss n t hese

raL!os iﬁ'ﬁﬁisaéggﬁd&g-a§ is'thd“@ﬁiék@ﬁﬂﬂboaﬁdﬂﬁﬁer@%h”?b@%jOf
Kl ng eSﬁdepressant dispersion, caustic soda (when employed) and

inorganic salts are first mixed at elevated tempera- -/
tures in aqueous solution (deionized water) and, there-
15 after, cooled, using agitation throughout. Bleach,
surfactant, fatty acid stabilizer and thickener
dispesion at room temperature are thereafter added to
the cooled (25-35°C) solution. Excluding the chlorine
bleach compound, total salt concentration (NaTPP,
| 50 sodium silicate and carbonate) is generally about 20 to
50 weight percent, preferably about 30 to 40 weight

percent in the_composition.

‘Another highly preferred method for mixing the
ingredients of the LADD formulations involves first

25 forming a.mikture of the waEer, foam suppressor (when ‘w)
employed), detergent, physical stabilizer (fatty acid)
and thiXOtropid agent, e.g. clay. These ingredients
are mixed together under high shear conditions,
preferably starting at room temperature, to form a
'30 uniform dispersion. Thus this premixed portion, the
remaining ingredients are introduced under low shear
mixing.conditions. ‘For instanée,'the'required amount
of the premix is introduced into a low shear mixer and



conmposi tions, one should dissolve or disperse first all the inorganic
salts,” i.e. carbonate (when enployed), silicate and tri pol yphosphate, in

t he. aqueous nmedi um Thi ckeni ng agent is added | ast. The foam depressor 10
(when enpl oyed) is prelimnarily provided as2en aqueous dispersion, as is

t he thickening agent. The foam depressant dispersion, caustic soda (when
enpl oyed) and inorganic salts are first mxed at elevated tenpera- tures in
aqueous sol uti on (whemedfissr whher )rematininer éngtsdiahter arecadded, usithy

agitation through indd € f rgq;g alfyy agd A Sabhhvas{ed0% 1y .
t hi ckgner dispesigﬁig%nﬁgbn?%gthgggtﬁg ar%téﬁgf%%fSEr added to t%e,coo ed
([errIy sol ution. Pre&sxabiy t hthehl MgrrRdignteh adsnpadfed (rawerhially,
20t og5p wei ght per e e e et o mer ot b
[ 04 wei g percen preferably abqut t i ght_percent in the
comoéﬁi i on. " mnot R ﬁibhpf‘ =t ei‘%gﬁea'éiaﬂ dhe%,or,ﬁ Y(g ‘3‘?1%“? ngPe déntgn%f
the LADD formul atimseti Avejrneadiént(st Portherinyx e, moneureromdie odt ethe
f oam suppressor (ngn enpl gyed det er t | L Li zer
aci d) and thi xotr %r%%%rﬂ% e.é%‘.‘ g%a;?g*%dﬁ?gsh%ﬁ‘#‘%%g%gﬁfé ana (rﬁ@éeéciy at
toget her under hi ghiffexentcohiineseons, Gpedf sesmlssthave njean oikmined by
tenperature, to forqagng0 th LUl £ SRS Sirffred1ZRES L0AS tHEMEMAd owing
portion, the renmaining”ingredients are |ntroducga under | ow, shear n1xhng
conditions. qigor SOAMEARY SIS, uRYEHORABENt pPERRY | CaTRPPRETCed
Iggoda lowhshea_r raece_&uaiﬁdsilwatfealr lezafmeauhexlnéezrmj nitngi bodyash esph ot e
added, with m xing, ejther.se ntj a i ul £ aneou P I he
ingQggients ar e eu&ﬂ%#%ékﬁﬁﬂﬂ?%#% ,1 mg%éi EElpofyp oséﬁgte Eggﬁyggggs o£
- up to 5% water), bleach (preferably, sodium
hypochlorite) and sodium hydroxide.

Other conventional ingredients may be included in
these compositions in small amounts, generally less
than about 3 weight percent, such as perfume, hydro-

tropic agents such as the sodium benzene, toluene,

15

xylene and cumene sulphonates, preservatives, dyestuffs

20 and pigments and the like, all of course being stable

to chlorine bleach compound and high alkalinity

(properties of all the components). Especially

preferred for colouring are the chlorinated phthalo-

cyanines and polysulphides of aluminosilicate which

k;j 25 provide, respectively, pleasing green and blue tints.

T102 may be employed for whitening or neutralizing off-
shades.

The liquid ADD compositions of this invention are
readily employed in known manner fof washing dishes,
other kitchen utensils and the 1like in an automatic
dishwasher, provided with a suitable detergent
dispenser, in an agqueous wash bath containing an

30

effective amount of the composition.



although it is not necessary to conplete the addition of all of one

I ngredi ent before beginning to add the next ingredient. Furt hernore, one
or nore of the ingredients can be divided into portions and added at .
different tines. Good results have begn obtained by adding the remaining *
ingfedients in the follow ng 10 sequence: sodi um hydroxide, al kali netal
carbonate, sodiumsilicate, alkali netal tripolyphosphate (hydrated),

al kali metal trip@hjghesdiia¢e iaweyndrbos ochawsp bieen S5%Pamnatierylarly each

(preferably, desaeﬁgam map%féﬂrgeé a»g&(ﬁ%g g,gl @sttq @ Fiqu

conventional rngre |ons | snaH

amounts, gen@ﬂawu@sdﬁﬁmm Q%@ﬁnpér@éhtvu @Cmgsrsédﬂd@ \2;, |
hydro- {1 0pi GnaggBtsoausy 8hel Be SediuEbeRIaNy, iPluRNreotiRRe Gnd cuene

sul phonat es, rvat fs 0. and_p nents and t ke al | {of
course b&ingP g gfgstﬂh&ﬁﬁoPF é&@ﬁ g&ﬁd @§QI%Q%H Sg
(properties chaial fathe @mﬁ@yvﬂﬁaﬁely 1ﬁbpea§eﬂlnppaebatradéhusxtycmring

are the chlo at.ed l,0- LD 'sul_phi of, alu sjlicate
Shich o5 prabRad T Res s’ prEILATS KL PPLKSY R fR8 Urdy (Budgd ' 0o
- be enpl oyed tbnmdthQiQQs@mpﬂnﬁianumwﬁﬂbfﬁpnﬂKMQquaﬂﬂyqumhjUED
conposi ti onsgphelhicg alyn éé”%ﬁiﬁoﬁﬁéﬂibys%@@bﬂ@%&né‘kQQ&H ggm%ﬂefor

washi ng dlshes 30 other kitchen utensils and't ke |n an autonatlc
di shwashey, BFOVFHRE \Ra3ER sﬁﬁ%aetw%r&&?sr&ﬂo@ﬁenw &fFfreous
wash bat h coméatibngdav.slifrateve 3p988t688.t he conp05|t|on 21 Wil e
the inveﬁtion haST gegnegrkkgﬁl%LEybe put into practice in various -
ways and a number of specific embodiments will be v/
described to illustrate the invention with reference to
15 the accompanying examples. _
All amounts and proportions referred to herein are
by weight of the composition unless otherwise
indicated.
EXAMPLE 1
20 - In order to demonstrate the effect of the fatty
acid stabilizer a liquid ADD formulation is prepared as
follows: |
Percent
‘Deionized water _ 41.10
25 Caustic soda solution (50% NaOH) : 2.20 U
Sodium carbonate, anhydrous 5.00
Sodium silicate, 47.5% solution of 15.74
NaéO:SiOz ratio of 1:2.4
Sodium TPP (substantially anhydrous- 12.00
" 30 ~ i.e. 0-5%, especially.3%, moisture)

(Thermphos NW)
Sodium TPP (hexahydrate) (Thermphos N. 12.00
hexa)



déescribed in connection with its application to |iquid automatic di shwasher
detergents it will be readily understood by one of ordinary skill in the
agt that the 5 benefits which are obtained by the addition of the |ong
chain fatty acids, nanely increased appar entpvi scosity and increased

physi cal stablllty of the clay based thixotropic suspension, wll apply
equally well to other clay based thixotropic suspensions, such as the 10
scouring paste fornul arhenmidaaere bed covlidie #f 0263070 | anadagitatpornt

3,985,668. The inventio e to agiic varlou

nunbgs, of speci fi B2 gﬂ%ﬁ@?ﬁ@ FE ﬁﬁ?ﬁoﬂg @89 ?%%dg?%f? %égggggggeg dt
i nveri{-on with refeonntemperasureeaaecad@adythgretanples Al'l amounts and
propgrtlons referred to herein are by melght of the conpositi opapRLAES

ot hegw se indicated. EXAMPLE 1 20 der to denonstrat® tne_effect
of the-fatty &cid stabfpdium BYPPQElGrADB ﬁelﬁﬁiﬁﬂlbh Bs prepared-99
follows: Percent Deionizegy4@igble chlorine) 41.10 25
Caustic soda solution SOW .20 Sodi um car bonat g,
anhydr ous ggggga Bh?§?p?ﬁﬁt 47.5% sol ution of8 16
15.74 [err] ratio of lnawmA$oHBun1Il%%(HabmbaodéaYlydadegjlous- 0.80 12.00
30 i.e. 0-5% e y ernmphos NW Sodi um TPP
(hexahydr at e) (Thernphos ﬁ?ﬁﬁéé&i Bﬁﬁﬁe”§iéﬁﬂbﬁ$négé
agueous solution) :
Physical stabilizer (fatty acid or X
- fatty acid salt) '
d Pharmagel ! _ ' 2.00
1 Pharmagel H is a thixotropic agent.

15 _
There are three formulations prepared in which X = 0%,

X = 0.10% calcium stearate and X = 0.16% behenic acid.

The monostearyl phosphate foam depressant (when
employed) and Dowfax 3B-2 detergent active compound

20 fatty acid stabilizer are added to the mixture just
before the Pharmagel H thickener.

The Run 1 is a control formulation which includes
the monostearyl phosphate anti-foam agent, but which
does not contain a fatty acid stabilizer.

. 25 The Run 2 is a control formulation of Run 1 to
| | ' which has been added a calcium stearate stabilizing
agent of application GB-A-2176495,

The Run 3 1is a formulation of the present
invention in which behenic acid (CH3(CH2)ZoCOOH is used

30 as the stabilizing agent and the monostearyl phosphate
anti-foam agent is optionally omitted.

Each of the resulting liquid ADD formulations as
shown in the Table'are measured for apparent viscosity



22 The m xture is cooled at [err] and agitation maintained throughout, and
the followi ng ingredients at roomtenperature are added thereto: Percent 5
Sodi um hypochl orite solution (11% 9. 00 avail abl e chlorine)

Monost earyl phosphat e - ’ 23 0.16 DOWAX 3B-2 (45% Na
nmonodecyl / di decyl 0. 80 di phenyl oxi de di sul phonate- 10 - :
aqueous solutionﬁ Physical stabilizer (fatty acid, or X fatty acid
salt) Phar magaf pand 30 rpm. The results Obt311’2§@03{8pﬁé_§@a¢éjomis a
t hi xotropi ¢ aggnabi&, There are three fornul ations prepared in which X =

0% X = 0.10% cal c,um stearate_and X = Q. 16% heheni c. acid. The .nonostearyl
phosphat e foan1dep#53§ah$e(§ﬁgﬁ EFEQSﬁ§% %ﬂuﬁ&%wﬁ%ﬁlngged ;ﬁﬁﬁﬁn%mthgﬁ
conpound 20 febhylasidnstabel reachede added to the mixture just before tthe
Phar magel " H t hi ck : HBE#?Hk i S, &G0 1G] ti ' tpcludes i
t he rmnosSearél pﬁgg%ha e amnti - oiaa:tn1 aﬁgntq%'%utL%%kﬁdggéa%tc%o%ﬁaian_as}
fatty acid st P3| Pharmagel H. qrtEAming | sfoerff_mi!ﬁ _rBme ot mllcdtrifmvldf' Run 1
to which has hegdsaddedr Cibfédde SiRAML asgs%btéﬁgl $8s8880tyOfragRl i cation
GB- A-2176495._The an 3. 1S g fornmul ati on of the present invention in which
“beheni ¢ aci d F#Rr] f€optEdlle as the stabilizing agent and the nonostearyl
phosphat e anti - f oaTh@gdncorporattiionlé§ 0nl6keberdaric ohctfe iresal t2yg
Qi ADD T BRNLALL NSRRIy A O3 TI2AVEREALR) AL

to a significant increase in the apparent viscosity as

compared to both the control Runs 1 and 2.

TABLE . W
BROOK LVT
15 VISCOSITY
_ {RCPS) (1)
RUN FORMULATION : 3RPM 30RPM
H,0 - = 41.10%
1 Monostearyl Phosphate = 0.16% 18 4.9
20 (control) Stabilizer = 0% |
Pharmagel H = 2.0%
H,0 : = 41.0%
2 Monostearyl Phosphate = 0.16% 24 3.8
25 (control) Ca Stearate = 0.1% _ W,
Pharmagel H = 2.0%
_ H,0 = 41.0%
3. Monostearyl Phosphate = 0% - 87 10.2
30 (inven- Behenic Acid = 0.16%
tion) Pharmagel H = 2.0%

(1) Measured with spindle 4 after three minutes at 3
and 30 rpm on 24 hour old samples.



23 at 3 and 30 rpm The results obtained are also shown in Table. Fromthe
dat a reported in the Table the follow ng conclusions are reached: The

i ngbrporation of 0.1%cal ciumstearate in a 2. 0% Pharmagel H cont ai ni ng
formula Run 2 (control) leads to an increase 24 the apparent viscosity
Table, Run 1 (control). The incorporation of 0.16% benzoic acid in a 2% 10
Pharmagel H containing fornmula Run 3 (invention) |leads to a significant
increase in the apparent viscosity as conpared to both the control Runs 1

and 2. TABLE BROOK LVT VI SCOSITY (KCPS) (gxafeht: 2 FORMULATI ON
3RPM «#~30RPM [ err] AT I09% I anostearyl
Phosphete = 0.16% 18Fhe follpwingy gqkoikke| Fhixptpppigediquid ADD is =

0% Phar magel H prepared = £0d10%WilRy rthe same %sneral procefhr8¥ %s in
Monostear yl Phospﬁgte = 0116@6 24 3.8 2 (control) Ca Stearate
= 0. 1% _Phar rﬁagel * = 2.0%[err] 41. 0% 3
Monost ear yl Phosphhngedienﬂ% 87 10.2 30 (inven- Amo&ehem\CIé@iwt%

= 0.16%tion) Tt 0@6(1) Nbasureﬂp .t h
splndle 4 after three m nu es %k 3(47d5% ?%; 24 hour old sa ?%s.

of Na,0:8i0, ratio of 4)
Monostearyl phosphate 0.16
19 Dowfax 3B-2 0.36
~ Thermphos NW 12.0
U Thermphos N hexa | 12.0
Behenic Acid 0.1
Sodium carbonate, anhydrous | 5.0
15 Caustic soda solution (50% NaOH) 3.1
Pharmagel H 1.5
Sodium hypochlorite solution (11%) : 1.0
Water ' balance
20 Minor amounts of perfume, colour, etc., can also
be added to formulation.
' EXAMPLE 3
The following gel-like thixotropic liquid ADD is
_ prepared following the same general procedures as in
i_/ 25 Example 13 | |
Ingredient Amount (A.I.) Wt%
Sodium silicate (47.5% solution 7.48
of Naj0:Si0, ratio of 1:2.4) _
Monostearyl phosphate 0.16
39 Dowfax 3B-2 | 0.36
Thermphos NW 12.0
Thermphos N hexa 12.0

Stearic Acid _ 0.2



24 EXAMPLE 2 The followi ng gel-like thi xotrbpié liquid ADD is prepared
follow ng the sanme general procedures as in 5 Exanple 1. I|ngredient

Amount (A 1.) W% Sodium silicate (47.5% sol ution 7.48 of
[err] ratio of 1:2.4) I\/bnostearyl phosppat e 0.16
10 :Dowf ax 3B-2 _ 0. 36 Ther nphos NW

12. 0 Thernphos N hexa 12. 0 Behenic Acid

0.1 Sodi um cgblegat eardbhvdeqUanhydrous 5.0 1%.¢Caustic soda

| ut 50% | H -
iOSUSIOSP uﬁn h(fﬁHé?F_'DSr erdas spdutden f%‘%j% WO 1.0 water

bal ance 20 PharmayedoH amounts of perfune, colour, etc., Tah also be adﬂ’ed

to fornul ati 38%' HXA?{Eégcﬁl'ng_t%olsl \Mﬂgmggur Ig ke t hi xot roEXCO | i qui d ADD®i's

prepared fol Safe genera proce es as in 25 arrpl e 1: (;
| ngr edi et Water Amount (A 1.) WoRkaREem sili catx'”é
(47.5% sol ution 7.48 of[err] ratio of 1 2.4) I\/bnostearyl

hosphat e
8 36pTherrrphos NWiinor amounts of per%ume, cDOlour, ﬁtﬁ Th@rar?pf?o]ss?\l hexa

12.0 StearicpAchdded to formulation.

2
Y

10
"/
15
20
25 . | | (O

30

&



25'§odiun1carbonate, anhydr ous ' 5.0 Caustic soda sol ution

(50% NaOH) 3.1 Pharrmagel H _

1. Q* Sodi um hypochlorite solution (11% 1.0 Wat er

bal ance M nor anpunts of perfume, colour, etc,, can also be added to

formul ation. 10 15 20 25 30 26 CLAI M5 1. 26 aqueous thixotropic liquid
conposition 5 conprising a clay thixotropic agent, an anount of at |east

one long chain fatty acid effective to incrggéiﬁéhe apparent viscosity and
t he physical stability of the conposition, = and optionally at |east
one agdjtional ingredient selected 10 fromthe group consisting of organic
deteré@hts, pH nodi fyi ng agents, chlorine bl each detergent buil der

sequesferi ng agent, foaq1inhibitors, abrasive particles and m xtures
theregf, 15 2. Alconpddt t280eqyscIh hgatrerdai M quidercompeadtiomn v

acid conprises f1 | comprizing al idlagCithikdtrtpifd agent!,0 24 carbon atons or

a mxture of two or more Ofan%{fnmfg%t %taciedass’t 28ne lon3' chaﬁgoggggitiondas
claimed in daim1 wher &M ~ong y acd

effective to increase the apparent viscosity and the

physical stability of the composition, water, and

_ optionally at least one additional ingrédient selected

10 from the group consisting of organic detergents, pH

modifying agents, chlorine bleach detergent builder,

Q-j sequestering agent, foam inhibitors, abrasive particles

and mixtures thereof.

15 2. A composition as claimed in Claim 1 wherein
the fatty acid comprises a long chain fatty acid having
from 8 to 24 carbon atoms or a mixture of two or more
of such fatty acids.

20 . 3. A composition as claimed in Claim 1 wherein
the fatty acid contains 12 to 24 carbon atoms.

4. A composition as claimed in Claim 1, 2 or 3'
, wherein the fatty acid comprises stearic acid or
N\ 25 behenic acid. -

5. An aqueous thixotropic automatic dishwasher
compositiop comprising approximately by weight:
(a) 5 to 35% alkali metal tripolyphosphate;
30 ({b) 2.5 to 20% sodium silicate;
(c) 0 to 9% alkali metal carbonate;
(d) 0.1 to 5% chlorine bleach stable, water-
dispersible organic detergent active material;

L



b

the fatty acid contains 12 to 24 carbon atons. 4. A conposition as
clainmed in daim1, 2 or 3 wherein the fatty acid conprises stearic acid’or
25 behenic acid. 5. An aqueous thixotropic automatic di shwasher ¥
conposition conprising approxi mtely by weight: (a) 5 to 35% al kali netal g
tripol yphosphate; 30 (b) 2.5to 20% sodiumsilicate; (c) 0 to 9%

al kali netal carbonate; (d) 0.1 to '5% chI orine bleach stable, water-

di spersibl e organi ¢ detergent ctlv rial; Z’C(e) 0. to 5% chl ori ne

bl each stable foark®eprssEdit ; ?‘f)c ’6 % B?]e%éﬁ orferRéd & n ERR Bnount
to provi de aldmprdsdganty; 4% of avail abl e chl orine; (9) th| xotropic

t hi ckener in an a nt oV ositi W '
t hi xotropy index o abo%?{ékgh% i%ﬁg% %grﬁg (;%fdcsggl urﬁ} h%@ogm de; °(| )N:q;i
l ong chain pxa:wiyie @ﬁfwt a2 atcph%mélamibalabel ¢hiorimean anount '

effective to incregp B¢ MhESeshdy ﬁ‘i‘daﬁoamé‘&ﬁ@a&‘i‘ffbéleﬁﬁs' C#aq
stabilityb of the corrﬁﬁsmh and (J), bal apce water,. 6. dg)osmlon as
claimed in atQ nPEOVife, & i(%'%’t%l?lf@t"xﬂt)rqpéfa‘rf‘ ¥pRbtic
fatty acid habou: f2 ato 10§ o 24 carbon atons. 7. A conposition as clainmed ~._

conpost t1on as ¢l AHed § b e see %Wx‘ﬁ%%?%"t he physical stabilizer

(i) is stearic acild) a long chain fatty acid as a physical _

stabilizer in an amount effective to increase the

apparent visco'sity'and to increase the physical

stability of the composition; and </
(3) balance water.

10

15 6. A composition as claimed in Claim 5, wherein
the physical stabilizer (i) is an aliphatic fatty acid
having from 10 to 24 carbon atoms.

7. A composition as claimed in Claim 5 or 6,

20 wherein the acid has from 12 to 22 carbon atoms.
8. A composition as claimed in Claim 5, 6 or 7,
wherein the physical stabilizer (i) is stearic acid.

25 9. A composition as claimed in Claim 5, 6 or 7, \s
' wherein the physical stabilizer (i) is behenic acid.
10. A composition as claimed in any one of Claims
5 to 9, wherein the physical stabilizer (i) is present
30 in an amount of from about 0.02 to 1%.
11. A composition as claimed in any one of Claims .
5 to 9, wherein the physical stabilier (i) is present

NP R



257 .« O A conposition as clainmed in Caim5, 6 or 7, wherein the
physi cal stabilizer (i) is behenic acid. 10.. A conposition as claimed in
anyrone of Claims 5 to 9, wherein the physical stabilizer (i) is present 30
in an amount of fromabout 0.02 to 1% 11. A2@onposition as clainmed in any
one of Clains 5to 9, wherein-the physical stabilier (i) is present * C
L M s * 28 in an amount of from about 0.06 to 0.8% 12. A
conposition as cl atthean amewnt oo oy abomwt 0 (@6 9Gto vheB%i n t he physi cal
stabilizer (i) is present in-an amount of fromabout 0.08 to 0.4% 5 13. A

conpog+tion as clainmed jn any one of, CJains 5 to. 12 Mherein t he i
t hi xo?iL_’epi c thickener (igé"' i s‘Yaﬁf’q‘QRﬁ R ag Flained o HYY cﬂ’%ﬁl.?ﬁ(f:h?l%m%
conposition as cl & ned Hp Ghareih3 thieephysiidad JtAbIIIE 7R T(E NS | pooédct

clay,; ap attapul gite hectarite cla snectite clay. 15

15. "A%:_rrposis [ onmasaci%:f%?%grbt i# g*a‘?“ﬁ%%ﬁ’ Odlmte‘? e‘fh’iﬁhe anount of the
clay thickener is in the range of fromabout 0.1 to 3% 16. A cifp05|t|on
as claimed in Caimi13,q3l4 of ig!gq | égg) ' t AYclaims
thickener is in the rar??% of fc:%"r#%bout %Qt%i% ouiil‘}?é}k’ cé(}?rr%osml.oanl%ss
clained in any one of°dl &r nWherein 1the whhdpotgepicnsthikakenanulgd. 46 tan

0.8% of the 25 physigwiarfiidbiddsid- fordlcthd r@mayabout 0.1 to 2% by wei ght
of an inorgani€, colloid-formng clay as the thixotropic thickener (g).

10 '
14. A composition as claimed in Claim 13 wherein

! -the clay is a montmorillonite clay, an attapulgite
\~{- clay, a hectorite clay or a smectite clay. '

15 15. A composition as claimed in Claim 13 or 14
wherein the amount of the clay thickener is in the

range of from about 0.1 to 3%.

16. A composition as claimed in Claim 13, 14 or

20 15, wherein the amount of the clay thickener is in the
range of from about 0.1 to 2.5%.

17. A composition as claimed in any one of Claims

13 to 16, which contains from about 0.06 to 0.8% of the

Ku/ 25 physical stabilizer (i) and from about 0.1 to 2% by

weight of an inorganic, colloid-forming clay as the

thixotropic thickener (g). '

18. A composition as named in any one of Claims
13 to 16, which contains from about 0.08 to 0.4% of the
physical stabilizer (i) and about 0.25% to 1.0% of an
inorganic colloid-forming clay as the thixotropic
thickener (g). |

30
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18. A conposition as named in any one of Clainms 30 13 to 16, which contains”™
fromabout 0.08 to 0.4% of the physical stabilizer (i) and about 0.25%t o
1.0% of an inorganic colloid-formng clay as the thixotropic thickener (g).s,
111111121 21121121 21121121121211171212 * C L M S * 29 19. A d
conposition as clained in any one of Clagne 5 to 18, in which the chlorine

bl each conmpound (f) is sodium hypochlorite. 5 20. A conposition as clained
in any one of Claims 5 to 19, which contains about 0.1 to 0.5% of the foam
depressant (e). 10 21. A conposition as claimed in Claim20 in which

t he foam depressant, i S ,an_al kyl . d phosphat e. ester_or_an k hosphoni c
acid ester contai ﬁign'g &go&p:{%tai[co& 'rﬂos a?s%/fmegq oﬁbs"‘}n%rmhe n? t%i%f}??ier“ Yo

»

15 22. 5A twnp®si thowhdchcthenechlorimy bheach Cbapomnd t(€fR21idavipfyg a
pH of 10.5 t met hod for cleaning soiled dishware in-=an.
%ho%igﬁ r@%mﬁhvﬁ. an.

aut omati ¢ di shwa chi ne I ch conprises 20 contacting the soil ed ™
di shware 3 n an automatic di sh- washi ng machi ne in an aqueous washbath -

havi ng di fsp(ejr sed tzfue.{ eiA) g R Ji@ﬂdd/?flmm? #n ]ga}rgos&ié | @ﬁaﬁﬁéi med in
an one O al s (0] . : . (0] r .l rovi.n e e
L otabili ty of sarF%qﬁ%OUE’,ﬁ%SQI containg ﬂﬁ?‘@‘pﬁ*goﬁﬂogrﬁc%fh&hﬁggé%%ml T

but effectivdepreissantf (@)l ay-thi xotropi ¢ agent which conprises including
in the conposition long chain fatty acid having from 10 to 24 carbon atons.

10 21, A composition as claimed in Claim 20 in which
the foam depressant is an alkyl acid phosphate ester or
an alkyl phosphonic acid ester containing one or two \~)

Ci2-20 alkyl groups, or a mixture thereof.

15 22. A compositiqn as claimed in any one of Ciéims
5 to 21 having a pH of 10.5 to about 13.5.

23. A method for cleaning soiled dishware in an

automatic dishwashing machine which comprises

20 contacting the soiled dishware in an automatic dish-

'washing machine in an agueous washbath having dispersed

therein an effective amount of a coﬁposition as claimed
~in any one of Claims 1 to 22.

25 '~ 24. A method for improving the stability of an
aqueous, gel-like thixotropic composition having a
small but effective amount of a clay-thixotropic agent
which comprises including in the composition long chain
fatty acid having from 10 to 24 carbon atoms.

30 | | | D

25. An aqueous thixotropic liquid'composition
substantially as herein described with reference to any ,
one of the Examples.

T



30 25. - An:aqueous thixotropic liquid conposition substantially as herein
described with reference to any one of the Exanples. * C L M S *
30,26. A nethod for cleaning soiled dishware substantially as herein
described with reference to any one of the Exygmples. 5 27. A nethod for

i nproving the stability of an aqueous, gel-like thixotropic conposition
substantially as herein described with reference to any one of the
Exanmples. 10 15 20 25 30 * . C L M S * :

26. A method for cleaning soiled dishware

-,

g&; substantially as herein described with reference to any
fgfﬁ one of the Examples.

27. A method for improving the stability of an
agqueous, gel-like thixotropic composition substantially
as herein described with reference to any one of the

Examples.
, 10
15
20
U/ 25
30

R



