‘CONCENTRATED AQUEQUS LI QUI D DETERGENT COVPCSI TI ONS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention 10 This invention relates to
concentrat ed aqueous |iquid detergent conpositions containing an end-capped
hydrophilic polynmer as a defl occul ati ng agent, such pol yner being
preferably termnated with an al kyl sulfide, alkyl sulfoxide or alkyl

sul fone end-cap 15 group. The liquid detergent conpositions may al so
contain a high mlacul 3 MehohloGrass - Rkas malyaeinr tomapiérgggpound as a
stabilizing agent—to flarntarm the viscosity substantirally constant during
storage and prevent the continuous |oss of viscosity over tine, a
characteristic behavior of certain 20 concentrated detergent

conpositions. 2. Description | ate rt Yaguty liquid
detergents useful for machin KE 5 E Hé X ‘*Oﬁue wel | known

mat eri®l s whi ch have been described in a nunber of patents and in the
literature. They are generally agueous conpositions conprising at |east one
or a conpatible mxture of two or nore detergent active surfactants

sel ected from anionic, cationic, nonionic, zwitterionic and anphoteric 30
species. Such conpositions also generally contain detergency buil der
conponent s, and/.or ﬁeﬂﬁgitergng gaent s such as inorgani c phosphates or
phosphonat e = 3t s, alkali netal am nopol ycarboxyl at es
such w8 salts of nitrilotriacetic acid and salts of

et hy! enedi 4 e L ALIAIGEL 0 Aol - &l daldodBiale BB qubibCaLBS1a detergent

al um nosi l'i'cates, various zeolites and mxtures o two or nore o se.
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brlghteneniitéﬂg%”gﬁkéYKLulfide, alkyl sulfoxide or alkyl sulfone end-cap

15 group. The liquid detergent compositions may alsc contain a high

molecular weight cross-linked polyacrylic acid compound as a

stabilizing agent to maintain the viscosity substantially

constant dufing storage and prevent the continuous loss of

viscosity over time, a characteristic behavior of certain
28 concentrated detergent compositions.

2. Description of the Related Art

Heavy duty ligquid detergents useful for machine washing of

23 laundry are well known materials which have been described in a
number of patents and in the literature. They are generally
aqueous compositions comprising at least one or a compatible
mixture of two or more detergent active surfactants selected
from anionic., cationic, nonionic, zwitterionic and amphoteric

38 species. Such compositions also generally contain detergency
builder components and/or sequestering agents such as inorganic
phosphates or phosphonates, alkali metal carbonates, alkali
metal aminopolycarboxylates such as salts of nitrilotriaceﬁic
acid and salts of ethylenediamine-tetraacetic acid, alkali metal

35 silicates, aluminosilicates, various zeolites and mixtures of
two or more of these. Other components which may be present in
such compositions include a clay material such as bentonite
present as a fabric softener, optical brighteners, enzymes and
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stheir stabilizers, perfunes, colorants, antifoam ng agents, e.g. silicone
conpounds, preséervatives and |ike known additives. A particular category of
|l i.qui d detergents are the so called 5 structured |iquids conprising

| anmel | ar draoplets (mcelles) dispersed in an aqueous el ectrol yte phase. The
| amel.| ar dr.opl ets consi st of an onion-12 ke configuration of concentric

bi -l ayers of- surfactant nol ecul es between which | ayers are trapped water or
el ect r ol yiRe¥o| $HFOH 128%S |PRFfuReSTaFoAPEantd. AGHOAT I XS HE sold.ds
such as téelivates cospdbudde, idgarmcdneschagsliled eummeh tagidihovwas There i s
atrend in the industry to provide detergent conpositions having a higher
concentration of active ingredients 15  (payload) , including surfactants.
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unaccept ablg begguseeebpPhase.sgparation and a difficulty in pouring such
liquids fromtheir containers. One approach to enhance the stability of

such conpositions is 30 the inclusion of mnor anounts, e.g., 0.01 to 5%
by wei ght Theteaidetl agenfaihnghpolydmcdyntte previet edgesigdms nul ati on. For

compositions having a higher concentration of active ingredients

15 (payload) . including surfactancts. These include detergent
concentrates containing about 10 to 25% by weight of surfactant
and super concentrates containing from about 25 to 45% by weight
surfactant. However, as the level of surfactant is inéreased,'
the volume fraction of lamellar droplets suspended is ‘also

28 increased, resﬁlting in a diminished spacing between droplets.
Contact of the suspended lamellar droplets with one another can
lead to a congealing or flocculation phenomenon, resulting in a
marked increase in the viscosity of the detergent composition
due to formation of a network throughout the liquid. i.iquids

25 containing flocculated lamellar droplets are unacceptable
because of phase separation and a difficulty in pouring such
liquids from their containers.

One approach to enhance the stability of such compositions is

38 the inclusion of minor amounts, e.g., 0.01 to 5% by weight, of a
deflocculating polymer into the detergent formulation. For
example, U.S. Patent 5,147,576 discloses random interpolymers
derived from hydrophilic monomers, such as acrylic acid, and
also containing one or more copolymerized monomers having

35 pendant hydrophobic side chains randomly dispersed along the
polymer chain. Use of these inte:polymers in detergent
compositions is disclosed to hinder or prevent flocculation.of
lamellar surfactant droplets dispersed in thg detergent, and
thus enhance stability.



exanpl e,- U'S. Patent 5,147,576 di scloses randominterpolyners derived from
hydrophili ¢ nononers, such as acrylic acid, and al so contai ning one or nore
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glycol, dextran or a dextran sulfonate.

15 U.S. Patent Nos. 3,668,220; 3,839,405; 5,772,382; and 3,776.874
issued to Uniroyal. Inc. disclose alkyl sulfide, alkyl sulfoxide
and alkyl sulfone terminated oligomers for use in emulsion
polymerization. The oligomers are broadly stated to Be useful
as surface active agents. emulsifiers and thickeners.

28 -

EP 623670A describes the use of stabilizers in an aqueous
surfactant composition to reduce the flocculation of systems
containing a flocculable surfactant. The stabilizers are
described as surfactants having a hyvdrcophobic porcion and a

25 hydrophilic portion. The hydrophilic portion is typically

Q

polymer linked at one end to the hydrophobic portion.

While the problems of phase separation and flocculation noted
above which are frequently associated with concentrated liquid
30 detergent compositions have been generally addressed in the
prior art by the use of deflocculating polymers,  there,
nevertheless, remains for certain of the resulting liquid
detergent compositions, depending on the particular composition
and method of manufacture, the prpblem of a continuous viscosity
35 "decay" or viscosity loss during storage eventually resulting in
phase separation. Viscosity losses on the order of 40% or more
over a four week period during storage are commonly observed in
some compositions, and particularly at temperétures -
substantially above room temperature. For commercial
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surfactant conposition to reduce the floccul ati on of systens containing a
floccul abl e surfactant. The stabilizers are described as surfactants having
a hydrophobi ¢ portion and a 25 hydrophilic portion. The hydrophilic
portion is typically a polyner linked at one end to the hydrophobic
portion. Wile the problens of phase segaration and floccul ati on noted
above which are frequently associated wth concentrated liquid 30
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polymers are well known, particularly in the machine dishwashing
art, but, primarily for their thickening properties. Thus, for
15 example, U.S. Patent 5,053,158 to Dixit describes the use of
high molecular weight cross-linked acrylic acid polymers as
thickeners to provide the desired thickening and viscous
properties in a liquid automatic dishwasher detergent '
composition.
20
In U.S. patent 4,836,948, a cleaning composition in gel form is
describéd for use in an automatic dishwasher. Certain desired
viscoelastic properties of the gel are obtained by the use of a
cross-linked polycarboxylate polymer, especially a cross-linked
25 polyacrylic acid. '

U.S. Patent 4,715,969 to Rothanavibhata describes liquid.
detergent compositions which contain low molecular weight
polyacrylate in amounts up to 0.5% to prevent the viscosity from

36 increasing during storage to the extent that it interferes with
the pourability of the ligquid composition.

The use of linear polyacrylates having molecular weights above
4,500 is noted in the patent literature to be detrimental to tﬁe

35 stability of built agqueous alkaline liquid compositiops. In EP
322 946, for example, the patentee states that experimentation
with polyacrylates of varying molecular weights’ has shown that
for built alkaline liquid compositions containing a



Vi scosity.decay. As a general proposition, polyacrylic acid type polyners
are well known, particularly in the machi ne di shwashing art, but, primrily
for their thickening properties. Thus, for 15 exanple, U S. Patent
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vi scous properties in a liquid automatic di shwasher detergent conposition.
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The present invention provides for a concentrated, structured
15 Liquid detergent composition (CLDC) in the form of lamellar
surfactant droplets dispersed in an agqueous electrolytlc

continuous phase, comprising a mixture of:

a) from about 10 to 45% by weight of surfactant;
208

, b): at least one detergent builder;

c) from about 0.01 to about 5% by weight of a
deflocculating polymer composition containing pqumer

25 chains of the structure P—QR, wherein P represents a
polymer chain segment of a hydrbphilic polymer, and QR
represents a hydrophbbic end-cap group wherein R is an
organic hydrophobic radical containing from about 4 to 28
carbon atoms, and Q is selected from the group consisting

38 of O, S, SO, SO2, Si OR'R*, Si R'R*, CR'OH, CR'R" and
CR'OR" wherein R' and R" are each hydrogen, an alkyl
group containing from 1 to 4 carbon atoms or an aryl
group; and

35 d) water
The presence of the deflocculating polymer in the composition

both stabilizes the detergent composition and retards the
propensity of the lamellar droplets dispersed in the aqueous



5 general problemof viscosity |loss over time which occurs in certain
concentrated |iquid detergent conpositions and particularly at el evated
tenperatures, and has heretofore, been unaware of the beneficial effect

whi ch hi gh. nol ecul ar wei ght cross-1inked pol yacryl ates have in stabilizing
and substantially 10 preventing the occurrence of such viscosity |oss.
SUMVARY OF THE I NVENTI ON The present invgntion provides for a concentrated,
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are eac ydrogen, kyl "group contalning from1 to 4 cafbon atoms or
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detergent composition (CLDC) capable of maintaining a
substantially constant viscosity upon storage at room
temperature for a period of at least four weeks, by including in
the above-described CLDC a polymeric stabilizing agent comprised

15 c¢f a high molecular weight cross-linked polyacrylic acid
compound having a molecular weight greater than about one
million in an amount from about 0.01 to 0.5% by weight
sufficient to stabilize the viscosity of the CLDC such that over
a four week period of aging at 43°C its viscosity after four

28  weeks is substaﬂtially the same or higher than the initial
-viscosity; and wherein by comparison a concentrated liquid
detergent composition having the same composition as the
aforesaid stabilized CLDC except for the absence of said
polymeric stabilizing agent is characterized by a continuously

25 decreasing viscosity whereby its viscosity after ZIour weeks of
aging at 43°C is more than about 40% below the initial

viscosity.

In addition to stabilizing viscosity. the presence of the

38 polymeric stabilizing agent as used herein has another
unexpected benefit, namely, it prevents the formation of a
mottled or inhomogeneous appearance in the product. Such
inhomogeneity is, in fact, another aspect of product instability
which often manifests itself at room temperature, but

35 particularly at elevated temperatures. Accordingly, the
polymeric stabilizing agent may be added to the CLDC to address
either or both of the aforementioned problems of instability.



;6 electrolyti.c phase to flocculate, particularly where the droplets occupy
a higher volune ratio as the result of high concentrations of surfactant
present in the detergent. The inventi.on al so provides both phosphate.built
and non- 5. phosphate built detergent conpositions having a viscosity in
the range of from about 500 to 20,000 dps, nore preferably from about 2,000

to 10,000, cps.. NavinG i REoved HlonabLLLLY, Ak oaRiduictibn, 1@neTle pr esent
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unexpected benefit, nanebkgentt ipr enendsegdred @umat.i saidf amount being
sufficient to stabilize the viscosity of the CLDC
15 such that over a four week period of aging its
viscosity after four weeks is substantially the
same or higher than the initial wviscosity; and

(1iii) é source of alkalinity to neutralize said

polymeric stabilizing agent,
28 (b) adding with agitation to the mixing vessel of (a). the
. following components: '
fo{1) at least one detergent builder in an amount to
provide at least about 5% by weight of the CLDC:
A1) surfacrtant in an amount to provide from about 10
25 to 45% by weight of the CLDC:

(iii) a deflocculating polymer composition having a
weight average molecular weight no greater than
about 50,000 in an amount to provide from about
0.01 to about 5% by weight of the CLDC; and

30 {iv) optionally minor additives such as perfume,

preservative and brightener.

The precise order of addition of the ingredients introduced into
the mixing vessel in step (b) above is not critical and will

35 depend, to a great extent, on the specific ingredients, type of
mixing apparatus and desired characteristics in the final
product. For ease of mixing it is generally preferred to
introduce the detergent builder prior to addition of the
surfactant. The minor additives such as perfume, enzyme,.



nottl ed or i nhonbgeneous appearance in the product. Such inhonopgeneity is,
in fact, another aspect of product instability which often manifests itself
at roomtenperature, but 35 particularly at el evated tenperatures.
Accordingly, the polyneric stabilizing agent nay be added to the CLDC to
address-ei'ther or both of the aforement®oned problens of instability. In
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aging. A rise in viscosity which often occurs during storage at
the elevated temperature is attributable to such high
temperature and is not an indication that similar rheological
19 behavior is likely to occur at room temperature, the temperature
of most interest from a commercial standpoint. Moreover, while
a viscosity increase may be tolerated in a commercial product
provided it remains pourable, a viscosity loss is an indication
of product instability.
20 | .
Accordingly, the manifestation of a substantially-constant
viscositylor an increase in viscosity over the course of the
accelerated aging test is a key indicator of the desired
stability of the concentrated liquid detergent compositicn and
25 its ability to maintain a constant viscosity at room temperature
for a period of time sufficient for its commercial consumption

by consumers.

D )l m
30
The detergent compositions of the invention contain one or a
compatible mixture of two or more detergent active surfactants
which may be selected from anionic, cationic nonionic,
zwitterionic and amphoteric species:
35

Suitable anionic detergents include the water-soluble alkali
metal salts having alkyl radicals containing from about 8 to
about 22 carbon atoms, the term alkyl being used to include the
alkyl portion of higher acyl radicals. Examples of suitable



provide at | east about 5% by weight of the CLDC, (ii) surfactant in an
anpunt to provide from about 10 25 to 45% by wei ght of
the CLDC, (iii) a deflocculating polynmer conposition having a weight
aver age nol ecul ar wei ght no greater than about 50,000 i-n an anount to
provi de- from about 0.01 to about 5% by weight of the CLDC, and 30
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appar at us iagtcgg(ie ')r%]qc%%%r g%%gaegas Egrtheafbnal raduelil fobreaseoffic
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oxide reaction products; the reaction products cf fatty acids

such as coconut fatty acids esterified with isethionic acid and

neutralized with sodium hydroxide; sodium and potassium salts of

15 fatty acid amides of methyl taurine; alkane monosulfonates such
as those derived from reacting alpha-olefins (Cg-Cpq) with

sodium bisulfite and those derived from reacting paraffins with
SO and Cl; and then hydrolyzing with a base to produce a random

sulfonate: and olefin sulfonates which term is used to describe
28 the material made by reacting olefins, particularly C3g-C2p
alpha-olefins, with SO3 and then neutralizing and hydrolyzing

the reaction product. The preferred anionic detergents are
sodium (C1g-Cig) linear &lkyl benzene sulfonates, (Cyp-Cig)

alkyl polyethoxy sulfates and mixtures thereof.

25 _
The more preferred anionic detergent is a mixture of linear or
branched (preferably linear) higher alkylbenzene sulfonate and
alkyl polyethoxy sulfate. While other water soluble linear
higher alkylbenzene sulfonates may also be present in the

38 formulas of the present invention, such as potassium salts and
in some instances the ammonium and/or alkanolammonium salts,
where appropriate, it has.-been found that the sodium salt is
highly preferred, which is elso the case with respect to the
alkyl polyethoxy sulfate detergent component. The alkylbenzene

35 sulfonate is one wherein the higher alkyl group is of 10 to 16
carbon atoms, preferably 12 to 15, more preferably 12 to 13
carbon atoms. The alkyl polyethoxy sulfate, which also may be
referred to as a sulfated polyethoxylated higher linear alcohol
or the sulfated condensation product of a higher - fatty alcochol



the el'evated tenperature is attributable to such high tenperature and is
not an indication that simlar rheological 15 behavior is likely to occur
at roomtenperature, the tenperature of nost interest froma commerci al

st andpoi nt, Mreover, while a viscosity increase nay be tolerated in a
commercial product provided it remains g@urable, a viscosity loss is an

I ndi cation of product instability. 20 ACCordingly, the manifestation of a

subst ant i alfdy/ «GIRAlM oWiSeOSirt YollerRylBAEEZEPch, VIS COBE tWnavein e
course of the accel erated agin

test is,a key indicator_of.t desi_ red
stabi | ity OFhETOFRc et Pt ed | qui%d c&ﬁ%f’g@ﬁ?“‘ébnﬁﬁgfﬁ%%l}ég@ 25 lqet s
ability taamion atoms .canst ahtich doodutiesal toodilt enpelererexides grqums,.od
of tine s |l ent rJdts c rclal tignsh I-ED
DESCR BT O BT AT o T g ap T B e e e ant | on
cont ai & orfdayt 3 EdhydEns exdde gFOUBE-two or nore detergent active

surfactants which may be selected from anionic, cationic nonionic,

zwitterionic and anphoteric species., 35 Suitable gﬂionic detenggnts i ncl ude
the wat er - @IEHKASESRISDT 8% LenRTFRE™EI kS “PRIT PSS LOHTRIH iy from
about 8 tdeahdutof2Xrear tmouat Aifs tot labotier AB&l byl wbighy. usede tmre fextallley t he

al kyl por i ol e IS RCUndAMledl By FEIGALES Rheflihibtéres S¥ LIPS
ani oni ¢ de ergerﬁ corrpounds_ are Sso IUXI an pOt assi| um al Kyl sulp at es,
especl @l | ynate g fflarsinte @MPIHA glereragnhFghEe used, such as the sulfate

and sulfonate mixtures described above, they may be mixed in the
relative proportions in the range of about 5 to 95% by weight of
each type.

15 The composition of this invention may also contain supplementary
nonionic and amphoteric surfactants. Suitable nonionic :
surfactants include, in particular, the reaction products of
compounds having a hydrophobic group and a reactive hydrogen
atom, for example aliphatic alcohols, acids,'amides and alkyl

28 phenols with alkylene oxides, especially ethylehe oxide, either
alone or with propylene oxide. Specific nonionic detergent
compounds are alkyl (Cg-Cig) primary or secondary linear or
branched alcohols with ethylene oxide, and products made by
condensation of ethylene oxide with the reaction products of

25 propylene oxide and ethylenediamine. Other so-called nonionic
detergent compounds include long chain tertiary amine oxides,
long-chain tertiary phosphine oxides, dialkyl sulfoxides, fatty
(Cg-Cyg) esters of glycerol, sorbit .n and the like, alkyl
polyglycosides, ethoxylated glycerol esters, ethoxylated

38 sorbitans and ethoxylated phosphate esters.

The preferred non-ionic detergent compounds are those of the
ethoxylated and mixed ethoxylated-propyloxylated (Cg-Cy1g) fatty
alcohol type. The nonionic surfactants may be present in the

35 composition at a preferred level of from about 1 to 15% by
weight.

It is also possible to include an alkali metal socap of a mono-
or di-carboxylic acid, especially a soap of an acid haviﬁg from



(Cferr]-Clerr]) alcohols produced, for exanple, fromtallow or coconut oil;
sodi um and potassiumal kyl (Cferr]-Clerr]) benzene sulfonates, 5

particul arl’y sadium linear secondary alkyl (Cferr]-Clerr]) benzene

sul fonat es; sodi um al kyl glycerol ether _.qulfates, especially those ethers
of the higher "al cohols derived fromtal I'éw or coconut oil and synthetic
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base to prgauce%ag}’a‘ﬁ% su? ona e m%J 1'%&in sul fonates which termis
used to describe 20 the material rrade by reacting olefins, particularly
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hydrol yzi ng the reaction product. The preferred anionic detergents are

sodi u Cerr]-Cerr]) linear alkyl benzene sulfonates, (CJerr]-Clerr])
al kyl pol yet hoxy .sul ratextand whitbresmpheseofabdfr Tise tm)Be%pbgf REredf

i oni c det t i t |
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2. A mixture which comprises one or both of th% anionic
surfactants listed in 1 above and a nconionic
28 ethoxylated fatty alcohol wherein the fatty alcohol is
of 8 to 18 carbon atoms and the polyethoxy is of 2 to
7 oxide groups. The anionic to nonionic surfactant

ratio is from about 1:4 to 10:1.

25 A more detailed illustration of the various detergents and
classes of detergents mentioned may be found in the text Surface

Active Agents, Vol. II, by Schwartz, Perry and Berch

(Interscience Publishers, 1958), in a series of annual

publications entitled McCutcheon's Detergents and Emulsifiers,
38 issued in 1969, or in Tensid-Taschenbuch, H. Stache, 2nd Edn.

Carl Hanser Verlag, Munich and vienna, 1981.

The composition of this invention also includes at least one
detergent'builder. Suitable builders include phosphorous-

39 containing inorganic salts, organic builders and non-
phosphorous-~containing builders. The prime function of the
builder is to complex with hard water cations which form salts
insoluble in water, for example calcium and magnesium cations,
through the mechanism of sequestration or cation exchange.-'



al kyl pol yet hoxy sul fate detergent conponent. The al kyl benzene 35
sul fonate is one wherein the higher alkyl group is of 10 to 16 carbon
atons, preferably 12 to 15, nore preferably 12 to 13 carbon atonms. The
al kyl pol yethoxy sulfate, which also may be referred to as a sulfated.
pol yet hoxyl ated hi gher |inear alcohol or the sulfated condensation product
of a higher fatty al cohol and et hyl @2 oxide or polyethylene glycol, is
one wherein the alkyl group is of 10 to 18 carbon atons, greferably 12 to
15 car borExampies sl MSINITRISRANGA IO AIRADIE GRFGEIGREUpEuL 1ders
pref erabl ynd1 i@ chdBis S eishahly salvs S5 espbaiailypedkeaddbly 5  about 3
et hyl ene oxi de groups. The anioni.c detergent 3@ I i :he
conposi t i BRCHPY PRARFPIACTES o REHRRR AP 24 o oL %%géi%g}egh??amr_g
pr ef er abl yhésshormdoes . 155pec abioutexkin s W ginor datdce DRORPOAES biddersr
10 mare ghfleaenio Aot dReIaenis @ mpdtithosibit s bhespHhtateannd
sul f ohat e" M Xt ur €S- descri bed above, they may be m xed |n1the relatiye
proport i onexame t2pheSplRELe? - abTASTNQRA TG SRITPNT HULELERS: PA¥. 248° The
conposi tigl Qfed hi SEXiMSNEL 0P NBygat 5O dtdrgensypliddersakhichnimayi beand
anphoteric surfactants.. Suitable nonionic surfact S..kncl. i .
parti cul akSef hin¢tadei bhe 7 %§m%&a§bﬁ§8ﬂﬁﬁg? é%?%&“&g%yﬁggﬁﬁo e ogolp
and a reapblyecsydtegencatboxy Iaresx applycanhgatd esal eoHolasetydi ds, ami des
and alkyl 20, phen % ' gjﬁ%ﬂlcﬁ'ﬂ%cfﬁ Hoton L6881 Adakiglily lsaapdeisde,
eith a|bﬁ£b8¥Y§?? ?p%%%??e %XI €. Specitic nonig%ic det ergent cqnpounds
are aIkyIinc%ude]SQFéﬂm])p%ﬁ@ﬁ%}wmorl%%%ﬁﬁﬂarﬁmmqqkﬁﬂ i HuhsEHEYt&cohol s
with ethyLanenfxhdsal 88doPr 8€ke1 Sno@ien e tonEENSAiicomaild et hyl ene oxi de
with the gggggiggrggggggésagid, oxydisuccinic acid, melitic acid, benzene
polycarboxylic acids, tartrate mono succinate, tartrate di
15 succinate, alk(en)yl succinates and citric acid. Other organic
detergency builders include water-soluble alkali metal
carbonates and bicarbonates, as well as mixtures thereof with
phosphates, e.g.., a mixture of sodium carbonate and sodium
tripolyphosbhate.
28 ’
In one embodiment of this invention, the liquid detergent is
free of phosphorous-containing builders. Preferred puilders for
use in phosphorous-free compositions include alkali metal
silicates in finely divided form, and particularly cation-
25 exchanged amorphous or crystalline aluminosilicates (zeolites)
of natural or synthetic origin. Suitable aluminosilicate
zeolites include “"zeolite A", "zeolite B", "zeolite X", "zeolite
v* and "zeolite HS*. The more preferreéd zeolite is crystalline
sodium silicoaluminate zeolite A. Preferably, the zeolite
38 should be in a finely divided state with the ultimate particle
diameters being up to 20 microns, e.g., 0.005 to 20 microns,
preferably from 0.01 to 15 microns and more preferably of 0.01
to 8 microns mean particle size, e.g. 3 to 7 microns, if
crystalline, and 0.01 to 0.1 microns if amorphous. Although the
35 ultimate particle sizes are much lower, usually the zeolite
particles will be of sizes within the range of 100 to 400 mesh,
preferably 140 to 325 mesh. Zeolites of smaller sizes will
often become objectionably dusty and those of larger sizes may
not be sufficiently and satisfactorily suspended.



25 propyl ene oxi de and et hyl enediam ne. QO her so-called nonionic

det ergent conpounds include |ong chain tertiary am ne oxides, |ong-chain
tertiary phosphi ne oxides, dial kyl sulfoxides, fatty (CJerr]-Clerr]) esters
of glyceral, sorbit n and the |ike, alkyl polyglycosides, ethoxylated '
gl ycerol esters, ethoxylated 30 sorbitass and et hoxyl ated phosphate
esters. The preferred non-ioni c detergent conpounds are those of the
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pot assi um spapsupé WheEsev@cédsschibbe dided i Werrzlusadbohheekeyel of soap in
corrposrtlong of the jnvention is %roma out 0.5t wei ght of the
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carbon atons; and out to 10% yet hox ate wherein
the 15 mixture 0% 1R‘§/+“E%Fﬁ S ‘?*? cﬁﬁeaﬁ%\rt lfotthe E8meaﬁbbh°fat30’hst%d

range of from about 5 to about 40% by weight of the composition,

r p—

more preferably from about 8 to about 30% by weight. Where the
builder is a zeolite material, it is normally present in the

15 range of from about 5 to 30% by weight of the composition, and
may be used in combination with other compatible builder

materials.

A key ingredient in the compositions of the present invention is

28 the deflocculating polymer which both stabilizes the detergent
formulation end decreases the viscosity of such formulations.
The hydrophobic end groups present in the otherwise hydrophilic
polymer become enveloped in the lamellar droplets formed by the
surfactant phase, thereby both sterically and electrostatically

23 inhibiting flocculation of these droplets., even at relatively
high concentrations. "This results in a stable, lower viscosity
product.

Deflocculating polymers useful in accordance with this invention

.38 are characterized as comprising a hydrophilic polymer chain
segment (P) having a hydrophobic moiety (QR) covalently attached
to a terminal carbon atom present in at least some of the
hydrophilic chain segments. These polymers may be generally
characterized as containing the structure P-QR wherein P

359 represents the hydrophilic polymer and R is an organic
hydrophobic radical containing from about 4 to 28 carbon atoms,
more preferably an alkyl radical containing from about 6 to 18
carbon atoms.



t he polyethoxy i's of 2 to 8 ethyl ene oxi de groups. 2. A m xture which
conpri ses one or both of the anionic surfactants listed in 1 above and a
~nonionic 20 et hoxyl ated fatty al cohol wherein the fatty

al cohol is-of 8 to 18 carbon atons and the pol yethoxy is of 2 to 7 oxide
groups.- The anionic to nonionic surfaqhant ratio is fromabout 1:4 to
10:1. 25 A nore detailed illustration of the various detergents and
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Monomers which may be polymerized to form the hydrophilic

polymer segment include one or a mixture of water soluble

19 monomers or a combination of water soluble and relatively water
insoluble monomers such that the resulting polymers are water
soluble at ambient temperatures to the extent of greater than
about 10 grams per liter. Examples of suitable such monomers
include ethylenically unsaturated amides such as acrylamide,

28 methacrylamide and fumaramide and their N-substituted
derivatives such as 2-acrylamido-2-methylpropane sulfonic acid,
N- (dimethylaminomethyl) acrylamide as well as N-
{trimethylammoniummethyl) acrylamide chloride and N-
(trimethylammoniumpropyl) methacrylamide chloride; ethylenically

29 unsaturated carboxylic acids or dicarboxylic acids such as
aérylic acid, maleic acid, methacrylic-acid, itaconic acid,
fumaric acid, crotonic acid, aconitic acid and citraconic acid;
and other ethylenically unsaturated quaternary ammonium .
compounds Such as vinyl-benzyl trimethyl ammonium chloride:

38 sulfoalkyl esters of unsaturated carboxylic acids such as 2-
sulfoethyl methacrylate; aminoalkyl esters of unsaturated
carboxylic acids such as 2-aminoethyl methacrylate, dimethyl
aminoethyl (meth)acrylate, diethyl aminoethyl (meth)acrylate,
dimethyl aminomethyl (meth)acrylate, diethyl aminomethyl

35 (meth)acrylate, and their quaternary ammonium salts; vinyl or
allyl amines such as vinyl pyridine and vinyl morpholine or
allylamine; diallyl amines and diallyl ammonium compounds such
as diallyl dimethyl ammonium chloride: wvinyl heterocyclic amides
such as vinyl pyrrolidone; vinyl aryl sulfonates such as |



be used. -Exanpl es of organic detergency buil ders which may be used include
the alkali netal, ammoni um and substituted anmoni um pol yacet at es,

car boxyl ates, pol ycarboxyl ates, pol yacetyl 10 carboxyl ates and

pol yhydr oxysul phonates. Specific exanpl es include sodium potassium -
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15 polypropylene oxide and polyhydroxypropyl acrylate.

A particular class of preferred alkyl sulfide terminated
polymers in accordance with the invention may be represented by
the following structural formula:

28
) e R, Rz\ ~ R, R4\
] |
R s C C C C H
1 |
N~ H X a2~ H Y b

where R is a straight or branched chain primary, secondary, or
tertiary alkyl group having S5 to 20 carbon atoms; Rl and R3 are

25 each hydrogen, methyl, ethyl, or —COOH: R2 and R4 are each
hydrogen, methyl, ethyl, —COOH, or —CH2COOH; Y is selected from
the group consisting of —COOH, —CONH2, —OCH3, —OC2H5, and
—CHQ0H; X is selected from the group consisting of —COOC2H40H,
—COOC3HgOH, —CONHCH20H, —CONHCH3, —CONHC2HS, —CONHC3H7,

30 —Qcoocn3, —COOC2Hs, —CN, —OOCCH3, —OOCC2Hs, and —COOCH3CHOCH?.

The degree of polymerization, a+b, is generally between 2 and
50, and the mole fraction of the monomer having the X functional
group, a/(é+b), may vary from 0 to 0.6, and is preferably less
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materials. A key ingredient in the conpositions of the present invention is

20 t he defl occul ati ng pol ymer which both stabilizes the detergent
formul ati oRaandcdéartégsprefheredsposymngref forichsd drandiat icompriBee a

hydr o bi : QUAS t | 3 i 4l ] r come
ool b FyBRLpHi SHEPpBATRED | LBrhIfaCLoGM 2 i iiiitse ndabTS! aaCorT
both steri €8Pl JrauB EpEAVREsErPMcal Mgroaptammayintd-fe stemauren RSH. t hese

droplets, quereak L8l ahi ¥ekyl1hbghag@DReDt Fadi B hakhirfy e Hd 123 iArdost abl e,

| ower V|scg%b&¥. R should be of sufficient chain length such that it
exhibits oleophilic properties, i.e., it is miscible with the

15 oily lamellar droplet or micelle phase of the detergent
composition. Preferably, the mercaptans are alkyl or aralkyl
mercaptans containing about 6 to 18 carbon atoms such as hexyl
mercaptan, decyl mercaptan, dodecylbenzyl mercaptan, dodecyl

mercaptan and octadecyl mercaptan.

20
The hydrephilic polymer backbone may also be advantageously
chain terminated with a sulfoxide or a sulfone group. A class
of preferred polymers for use herein may be represented by the
following structural formula:
25 .
o ¢ R R, Ry Ry ™
R S C C - C C H
Z N H X)a\.H Y/-b

wherein R, R1i, R2, R3, R4, X, Y, the degree of polymerization
a+b, and the mole fraction a/(a+b) are as defined above; Z is

380 either oxygen or not present . When Z is oxygen the end-cap
group is an alkyl sulfone:; when Z is not present the end-cap
group is an alkyl sulfoxide. A comprehensive description of
these type alkyl-sulfoxide and alkyl-sulfone terminated polymers
and their method of preparation is disclosed in U.S. Patent



pr oduct . Deflocculatlng polyners useful in accordance with this invention
30 are characterized as conprising a hydrophilic polyner chain segment
(P) having a hydrophobic noiety (QR) covalently attached to a term nal
carbon.atom present in at |east sone of e hydraphilic chain segnents.
‘These polyners may be generally characterized as containing the structure
P- QR wher eiNosR :353, ﬂéﬁnésents t7he, Bydrcaﬁdl3£5&ﬁﬂzgﬁerhhadﬂﬁmp$éaé organic

hyd hob b
ydr ophob cusadiet20R:AL/Hs Y. LEOM 300 2:LIE0BY 2LOTREnIE! ©

preferably an con alnlng om a 8 carbon af ons.
14 Q represents a group or nolecule which is capable of |inking the
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al kyl, al kenyl or aral group, preferab y an al kyl ara
cont ai ni ng @efga@éﬁﬁon PENBCLFReTPFEF 2 F &Wﬂ&ﬂ?&nepsméFcﬁﬁéamﬂm@ﬂt|on

arg 10 terga'ﬂmgdwrhhgén abhybosutflmiel @dI@Ho\ﬁullsoxndee@beétwéx)ﬁsrl fone
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: ma pol ynerized t m the hydro
pon gﬂéﬁﬁ pﬁ? Fﬁ& l3né 8r %ﬁ¥§tﬁ?eycﬁ° A* Rgb Elﬁefgec ¥Bt¥rs or a
conblnatloﬁkmknmétee geddabka andymerazaw$¢W'mwndmtlpnsolabhemhenouﬁrxssuch
that the resyd iRgiRAIETREI 1008 Wahetasoh W &1ptn=3"RELeOL tEMPREALMEES tO

the extent of greater than
polymerization of additional monomer or these radicals can

couple with a growing polymer chain, resulting in a mixed

1S5 polymer produét wherein at least some ¢f the chains have the
structure P-QR as described above. The number of P and P-QR
chains present in the mixed polymer product will vary depending
on polymerization conditions, average molecular weight of the
polymer and the quantity of mercaptan present in the

28 polymerization mixture. Preferably from about 25 up to about
95% of the polymer chains are end-capped by the SR mercapto
hydrophobe.

Polymerization may be conducted by the general procedures

25 described in U.S. Patent 5,021,525, the complete disclosure of
which, 6 is incorporated herein by reference. The preferred
aqueous polymerization medium comprises a mixture of at least
50% by weight of water and miscible cosolvent such as a Cj to C4
alcohol, e.g., isopropanol, which tends to retard precipitation

36 of the developing end-capped polymer from solution.

Polymerization initiators which may be used include water

soluble initiators such as hydrogen peroxide, persulfates,

perborates and permanganates, present in solution at levels
generally in the range of from about 0.1 to 5% by weight.

35 |
Polymerization may be conducted by initially charging an
initiator., e.g. sodium persulfate, into an aqueous
polymerization medium, followed by gradual inhroduction of a
mixture comprising monomer and mercaptan into the medium at a



about 10 grans per liter. Exanples of suitable such nononers include
ethylenically unsaturated am des such as acrylam de, 20 nethacrylam de and
fumaram de and -their N-substituted derivatives such as

2-acryl am do- 2- et hyl propane sul fonic 3C| d, N-(dinethyl am nonet hyl)
acryl am de as wel I cas N (trinethyla umret hyl ) acryl am de chl ori de and

N-(tri rreg%ycar gaarggg‘lé{ &t bacssﬁs&Bg,%fgﬁ@rdﬂ&,ot%uhwea@tsﬁkgy aﬁg

unsaturate Ic acrds or dicarboxylic acidg such as ac lic

nal ei ¢ ach@2ti#Bgh %?y!“i‘%t‘%ﬁdatl 2 aEBRPRTALYES FhrdlS & 3RS Ot F5PBnRPOYE d,

aconitic agi gdoandogi fbac.@npéraﬁddcafaﬂﬂn@tMffiactmdtemocaﬂdry\ mméarmarabéd

quat er nar y, anmoni um.conpounds_s Y. SRy N,

chl ori de; ¥§ EbFFSawggﬁc%s?Erggg uns urd?ﬁggggﬁﬁgxyllc gc? su Ekas 2-

sul f o& hyPreéehabiyl abslyasi noatkoh ekt ehe Wn%t%téﬂ%tﬁéxylﬁl géddefds

such as 2 B”kﬂ@%@&huﬁﬁahéet ¥haye, =91maalb@ntma&mddmtdf) aemshialfg

di et hyl an1noethy gneth)acrylate é m none th th)acr Iate

di ethyl aRPRERErhpPI350itLAEPE) ééF?Fa ‘érl Rd-RRHT iﬁﬂéﬁﬁ(ﬁg&‘ ffi um

sal ts; vi bbhyﬁléra{nlayl thAghnke sacbvasedi byl spyipplime thel adsoilvemtr, pleoki.ne or

aIIyIamne di al | ani nes, an s diallyl
ﬁﬁBﬁPHﬁ¥8%I8P| gr *gagF hg¥ero éu&g&gppq&ﬂ'?ﬁﬁkpﬁvﬁ

di net hyl vi-ny |c am des su I nyl
pyr r di domeptviadyjkasiph Qlﬁl fcmap@émmfhwa§h caysuif behBd - Sedigdat e; vi nyl
al cohol olg pedgly the hydrolysis of vinyl acetate; acrolein; allyl

al cohol ; yI acetic acid; sodiumvinyl sul phonate; sodium al | yl

sul phonate as well as the salts of the foregoi ng nononers. These nononers
may be usege?esiredl ﬁe(fﬂ.o%%ulliax&nge@o’rlmeesf us€ptl ofmt | the tthergusdsopifi | i ¢
pol ymer Se%ﬁ%”En%ﬁ t%%%t E@e?nawelght average molecular weight, as
15 measured by gel permeation chromatography using polyacrylate
standards, in the range of from about 200 tq 50,000, .more
preferably from about 200 to 25,000 and most preferably for
polymers based on polyacrylic and polymethacrylic acid: from
about 3,000 to 10,000. The most preferred polymers are
20 hydrophilic.homopolymers such as polyacrylic or polymethacrylic
acid and copolymers of acrylic or methacrylic acid with less
than 50 wt$ of maleic acid (anhydride), wherein the bulk of the
polymer chains are end-capped with a single hydrophobic segment
derived from dodecyl mercaptan.

235
These polymers and their method of preparation are further
disclosed in copending U.S. Application Serial Number
08/212,611, filed on March 14, 1994, the complete disclosure of
which is incorporated herein by reference.

38

The deflocculating polymers are incorporated into the liquid
detergent composition at a concentration sufficient tc prevent
or at least retard the propensity of the electrolyte-dispersed
lamellar surfactant droplets to flocculate and thereby provide
35 liquid detergent compositions having lower viscosities than
otherwise identical compositions which do not contain the
deflocculating polymer. The level of addition.may range from
about 0.01 to about 5% by weight, more preferably from about
0.25 to about 1.5% by weight and most preferably from about 0.4



anounts of relat i'vel_y hydr ophobi ¢ units, e.g., those derived from pol yners
having a solubility of less than 1 g/l in water, 10 provided that the
overall solubility of the hydrophilic polymer still satisfies the
solubility requirenents as specified abpye. Exanples of relatively water

i nsol ubl e pol yners are pol yvinyl acetate, polynethyl nethacryl ate,

pol yet hyl mcrapate,l 0% ot wdiene, pakgdr opytikeeyeigdity ofytlee Ligulidbut yl ene
oxide, 15 ;AU HUAPY, Lﬁ&%ﬁ i:de and pol yhydroxypropyl acrylate. A particul ar
cl ass of paref e%%d a‘% y sﬁﬁ%?lde term nated polyners in accordance with the
invention may be represented by the follow ng structural fornula: 20 [err]
where R i srie Sidamgi ©rsduminchasdgchgeAcprusafyl Secohdapyresenctertiary

al kyl group having 5 to 20 carbon atons, Rerrl . l; ALE ;RO each
v ogin el {¥h i d Aoty 3 2Bea R ikl WLk SRR | R
ethyl, - CODMP@IMATHECOTY mpliesudereweddht s ogeRera hno @Povensbsticng of
-COH, - CNH erdd, addPhidd prdfedrabilHE8hEL i n a8 thydddiodi@Hgr&ubs sel ect ed
fromthe group consisting of -CC.)OC;[err]_H[_errLW er.r. S;ecrrIC]—l,

- CONHCH[ er ¥}@$¥ PRXESGEHIILC CHAYSKPPRE- &t F] PO1 A kbgge of

- COOCH] er rdhe -g&aher r ] Higgdd ,polhersOaxeHbesdlicts XU ermded ehe] , and

- err] 2. ~The _dearee pf polynerizati,o +th. . is,genecal t ween
2 and B0, SHPTHELRot 62 ERRE FoR of { hesshonelr Geabny  naS e
group, a/ (B8 ;Semyesyapylymers (aind0pertandlaslyrerelfensad | ess 16 than
0.5 and nost preferably is 0.2 to 0.5. The presence of a nononer having the
X functional group is optional hence the value of "a" wl| be zero for

pol yner s dB%?a?%Fﬁap%héyrﬁﬁﬁBﬁe%B general are‘%yaro %11* k*gh moie“u ar

weight, cross-linked acrylic acid polymers having an average
15 squivalent weight of 76, and having the general structure -shown

in the formula below:

~ H H\
]
C C
.
\H C/n
/7 N\
! HO 0

The polyacrylic acid compounds referred to herein include

28  polymers of acrylic acid or water-dispersible or water-soluble
salts, esters or amides thereof. or water-soluble copolymers of
these acids, or the salts, esters or amides with each cther or
with one or more other ethylenically unsaturated monomers, such
as, for example, styrene, maleic acid, maleic anhydride., 2-

25 hydroxyethylacrylate, acrylonitrile, vinyl acetate, ethylene,
propylene, and the like.

These homopolymers or copolymers are characterized by their high
molecular weight, in the range of from about five hundred

38 thousand to 10 million, preferably 1 million to 5 million, most
preferably from about 1 million to 4 million, and by their water
solubility, generally at least to an extent .of up to ‘about 5% by
weight, or more, in water at 25°C.



having a Y functional group. A conprehensive description of 5 these al kyl
sul fide term nated polynmers and their nmethod of preparation is disclosed in
U S. Patent 3,839,405, the conplete disclosure of which is incorporated
herein by reference. Particularly preferred polymers for use herein
conprise a 10 -hydrophilic polyner terpggnated by a hydrophobic nercapto
end- cap group derived froma nercaptan having the structure RSH where R

i s an al kyroas-dinkikpy cddtbeal abavendesicribad mEiRaTrsalglys PeR shoul d be of

suffici en&cébﬁbmﬂsﬁegt BySH@Qnéhﬁﬁowﬁ XN tso BhRaphiresC RIsORRIties, i.e.,
it is n1sc|ble wi th the LIy Iamel | ar droplet or m.cell.e ph of the
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mer capt anmonomeai mirguaboud Betpolﬁmeﬁiiﬁnléﬁ(knnwnudhemacbﬂxykomspcaptan

decyl r n rc d _oct adecyl
nercas?gnigggﬁgﬁegﬁggﬁ%%ggl%%Lng$ agﬁ% ,ggﬁﬁ%%éuHE#%%B%%% ﬁtageously
chain terﬁiﬁéhﬁ@emﬂﬂﬁléYsunﬁékud@tgﬁ)am@m@m%m% as. A @Ka§§a@@l§referred
pol yner s ag{rlﬂ§@baﬁ&ehe nayvb%xseﬁsseaf%&fi d Q1 wungstNr wuct ur al

f | 25 Y, .th
dggrgeaofmﬁBLerrLFzQEFBﬁr¥¥Bm %ﬂ%§%&ﬁ%ﬂ¥¥ %#?%iﬁ(i%%% &he é%kﬁbslned

above; Z rhRe3froceduber dexygtbedr inoy. Hr eserdnt ZNﬂaﬁ ZBQSv@@ﬁ@@ﬂn@the

end- Ggp 99%@3#? ?Baablfykrégkfﬁ? enséﬁ*‘é&'ﬁ%a Cr%{ﬂ?é - i ?L’%t 11 %’2; ratdy 9roup

is an alk e. ACo thése t
al kyl - sul hexeda blﬁdralfl%yﬁngakfo'ﬁlépl-éahlhat@%? pmcwetr s>fa|¢erqst$e1h1mmod of
preparati ggeht €bSek038HokPolatedPhehe final polymer may range from

about 0.01 to about 1.5 percent, preferably from about 0.05 to
about 1.2 percent, and espécially, preferably from about 0.1 to

15 about 0.9 percent, by weight of cross-linking agent to weight of
total polymer. Generally., those skilled-in-the-art w1ll
recognize that the degree cf cross-linking should be sufficient

_ to impart some coiling of the otherwise generally linear

polymeric compound while maintaining the cross-linked polymer at

2B least water dispersible and highly water-swellable in an ionic
aqueous medium.

The amouﬁt of the high molecular weight cross-linked polyacrylic
acid compound required to provide a viscosity stabilizing effect

25 will generally be in the range of about 0.01 to C.5%, by weight,
preferably from about 0.05 to 0.3% and most preferably from
about 0.1 to about 0.2% by weight of the total detergent
composition.

38 The liquid detergent composition of the invention may also
optionally contain a swelling bentonite clay material as a
fabric softéning agent. These ma;erials are colloidal clays
(aluminum silicate) containing montmorillonite, available as
sodium bentonite or calcium bentonite. These materials

35 generally form a swellable colloidal suspension when mixed with
water, which property can also aid in maintaining insoluble
particulate materials, i.e.. zeolites, suspended in the liquid
medium. Where present in the compOSLtlon, the bentonite is
added at level in the range from about 1l to about 15% by welght.



-17 Nos.: 3,772,382; 3,776,874; and 3,668,230, the conplete disclosures of
whi ch are incorporated herein by reference. By exanple, nercapto term nated
pol ymers nay be prepared by free 5 radical polynerization of the

hydr ophi'l i ¢ nmononmer or nononmer m xture in an aqueous or water/al cohol
mediumin the presence of a water soluble free radical initiator and in the
presence of an RSH nmercaptan. The nol a2lratio of nononer to nercaptan may
general | bout 1 :1 tq .abqyt .150:1 respectd vel 10, nore

prefer ab?‘%ﬁ%% (lt;)out S gﬁfeF%E%%‘&‘flﬁse 1 (f}%%}yt?’r%@?%dl cal
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radi cal s couple w't ?romnn aln, resulting in a M Xec
pol yner pt?‘bg]tﬁsfr\/\h%r%?n“%lfa R{T r?é‘r PnFF\% Bhat HE e T%@%@#Wrﬂﬁb P—
as de§cr|é&mtz&mmpteThee@uhbeaadédF’amdrB-Eﬁbcb@ih@emrﬁsematém t he m xed

pol yer pmggﬁ]sq Yei!evgry depenfing QRCROLYRELLZALLED £ondhlops. average
nmol ecul ar ? " pol yner and the mer cap %%‘%?esent in
the 20 W$zﬁ@¥oﬁem&@w@ed ﬁé@éﬁaﬁﬁy‘.‘/f F@rrf%&uﬁhQSampecms about 95%

of the podyeEfr&hatassadlier €64:- capped by the SR nercapto hydrophobe.

Pol yneri zati on nay be conducted by the general procedures 25 described in
U. S. Patent 5,021,525, the conplete disclosure of which is incorporated
hereil B by“mefembﬂcethﬁherpqeieedeﬂnammenusopotyaeliqmido@eﬂ@ﬂ@yﬁtconprises
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i nitiatorsompbebnEBy begusedutpad it WabAB some of which is added when

the formulation is prepared. Normélly the hardness content of

13 such wacter will be less than about 400 ppm as CaCO3. Sometimes
it may be desirable to utilize deionized water although city
water will be satisfactory. While harder waters may be
successfully employed in making the liquid detergent
compositions of the present invention, it is considered that

28 soft waters have less likelihood of producing some objectionable
materials which could adversely affect the appearance of the
liquig detergent or which could deposit objectionably on laundry
duriné washing. The qgquantity of water present in the
composition will generally range from apout 25 to 70% by weighet

25 water. In more highly concentrated compositions, the quantity of
water may range f£rom about 25 to less than 60% by weight. more
preferably less than 50% by weight.

Various adjuvants, both aesthetic and functional, may be present
1) in the liquid detergent compositions of the present invention,
such as fluorescent brighteners, perfumes and colorants. The
fluorescent brighteners include the well known stilbene
derivatives, including the cotton and nylon brighteners, such as
those sold under the trademark Tinopal®., e.g. 5BM. The per fumes
35 that are employed usually include essential oils, esters,
aldehydes and/or alcoholé. all of which are known in the
perfumery art. The colorants may include dyes and water
dispersible pigments of various types. including ultramarine _
blue. Titanium dioxide may be utilized to lighten the color of’



soluble initiators such as hydrogen peroxi de, persulfates, perborates and
per manganates, present in solution at |levels generally in the range of from
about 0.1 to 5% by weight. 35 Polynerization nay be conducted by |n|t|aIIy
charging an initiator, e.g. sodrunrperé | fate, into an aqueous

pol ymeri zation-medium followed by gra I ntroduction of a mxture
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and at |east part of the water,, fol neutralization of the

pol ymer %9l GERGT, Y ASodildn QWﬁﬁroﬁPéésoPﬁépgr?gﬁnﬁéfI6EEBI%F|ng
poIyners<uﬁﬁimye§ﬁﬁr§rmpﬁnﬁernaxiv@b t kugsh aweforonllaye faamesgabidveeage

| ecul ht, | t
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nost preferred pol ymer s are 20 hydroph ilic h nng ynmers such
pol yacr yl§%etbr ﬁﬁﬁy‘h‘ﬁrh T@%,I Except for any fillers and solvents, and

additional detergents and builders, for which the proportions
may sometimes be as high as 10%. The total proportion of

15 adjuvants, including non-designated synthetic detergents and
builders, will normally be no more than 20% of the product and
desirably will be less than 10% thereof, more desirably less
than 5% thereof. Of course, the adjuvants employed will be non-
interfering with_the washing and the softening actions of the

28 liquid detefgent-and will not promote instability of the product
on standing. Also, they will not cause the production of
objectionable deposits on the laundry.

The viscosity of the liquid detergent composition immediately

25 after completion of the formulation mixing procedure will
generally range from about 500 to 20,000 centipoises (cps),
measured using a Brookfield Viscosimeter Model LVT-II at an
angular velocity of 12 rpm and at 25°C. Spindle n® 3 is used to
measure viscosities below 10,000 cps and spindle n© 4 is used

38 for viscosities above 10,000 cps. The more preferred viscosity
will be in the range of from about 2,000 to 10,000 cps, most
preferably in the range of 3,000 to 6,000 cps. The pE of the
composition will generally be in the range of from about 7 to
about 12, preferably 10 to 12, and pH may be adjusted if

39 necessary by adding appropriate amounts of a basic solution such
as 50% KOH.

The components of the detergent may be mlxed in any sultable
order which will lead to the development of a structured



acid and copolyners of acrylic or nethacrylic acid with | ess than 50 wt % of
mal ei ¢ acid (anhydride), wherein the bulk of the polyner chains are

end- capped with a singl e hydrophobic segnment derived from dodecyl

mer capt an. 25 These polyners and their nmethod of preparation are further

di scl osed in copending U S. Application Serial Nunmber 08/212,611, filed on
March 14, 1994, the conpl ete discl osure whi ch is incorporated herein by
reference. 30 The defl occul ati ng pol yne are incorporated into the liquid
det er gent e@bfaskli odnakcaoeaAneat wathodns Upféféfdd tproueehert, aatak heast

retard ¢ henLaRensily 2Obol DR ELECLELYL £ hgPESRd {ATRUCA SSUELAGLAR! 1

droplets to flocculate reby “provide eter
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~Wwhich do ngkyeentaize the peflfeculahhprPALYMeEui Ie-d el Wenaddigelior may
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aci d bagkbone ah G Bign [NE3S ROLYNE" 3,868 PLOJUGS SRleh WI98h, ol e
subsequent addition of perfumes, enzymes (if any) and other
additives.

The following examples are illustrative of the invention. Unless
15 otherwise indicated, all parts are by weight of active
ingredients.

1-7

28 A series of zeolite-built, phosphorous-free superconcentrated
heavy duty liquid detergent (SCHDL) formulations were prepared
by mixing the components shown in Table 1 in the order shown in
cylindrical tank with stirring using a Lightening® mixer.
Mixing time was approximately 30 minutes. Example 7 is a

25 control example which does not contain the deflocculating
polymer. The identity and characteristics of the various )
deflocculating polymers used in all examples are as described
below. In each case, the hydrophobe end capping group is
docecyl mercaptan. '



1600- Seri es
resins in general are

10 Car bopol trademark by B.F. Goodrich Conpany, the Carbopol
pol ymers being particularly preferred. The Carbopol
hydr ophi l'i ¢ high nol ecul ar wei ght, cross-linked acrylic acid polyners
having an average 15 equivalent weight of 76, and having the general
structure shown in the fornula below. [err] The pol yacrylic acid conpounds
referred to herein include 20 pol ymer 2%f acrylic acid or

wat er - di spersible or water-soluble salts, esters or am des thereof, or

wat er - sol ubl e copol yners of these acids, or the salts, esters or am des

wi th each other or with one or nor e other ethernlcaIIy unsaturated
nononers, such as, : - SR 18E Pl &l 4G 28 X -aRhydri de, 2-
25 hydroxyethylacry ate acry on|tr|Ie V|ny acetate y

propyl ene, and the like. These honopol ynmers or copolyners are characterized
by theid highougréecul ar webghher i N t he rargecwfaxf rom about Mf:léletabi.m@rfe‘d 30
t housand t Dedignatidn on, prefesably 1 m || jve R

fromabout 1 million to 4 mllion, and by thei r water sol ub|I|ty, generlly
at least to an extent of up to about 5% by wei ght, or nore, in water at
25[err]C. 29 Cross- | i mmigeofalieie abovet®é@scri bed pol yner 25y be

acconpl i shed by nmeans kngun,ii;n_td¥e;pol ymer;qpt s,

prefergbly, by the |ncorEorat|on into the nononer mxture to be polynerlzed
of kn chenmital cross-2%¥YLiFjnki ng nonontt%% agents, typicatd:
pol yunsaturates (e.g. diséhplieni cally unsataonat ed) nononers, such as,
exanpl e,
15 TABLE 1
Wt . Active Ingredien
Component | Ex 1 Ex 2 Ex 3 Ex 4 Ex 5 Ex 6 Ex 7
S Cont
Water Qs Qs Qs Qs Qs Qs QS
| Colorant 0.75 - o 0.75 —— — -
Sodium 18.0 6.0 4.0 8.0 8.0 8.0 8.0
| Citrate —
Sodium 3.0 2.0 7.0 3.0 3.0 5.0 3.0
Carbonate
 Brightener 0.5 0.15 0.5 0.5 0.5 0.5 0.5
| Preservative 0.03_ 0.03 0.03 0.03 0.03 0.03 0.03
Deflocculating | 1.0 (D) 0.5 (B) 1.0 (C) 1.0 (C) 1.0 (C) 1.0 (C) ———
| Polymer - _ - _
Zeolite A 17.0 17.0 15.0 17.0 17.0 15.0 17.0
Nonionic 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Surfactant
(Neodol 23-
6.5) (M
Anionic 23.0 23.0 23.0 20.7 18.4 23.0 23.0
Surfactant
| (LAS) @
| Fragrance 0.4 0.4 0.4 0.4 0.4 04 104
Viscosity 2320 6400 4660 3470 1280 2790 >50000
| (cps)
Separation at | 0% 0% 0% 0% 0% 0% 0%
110°F after 4
weeks
28 Note: {LINeodol® 23-6.5 is a nonionic ethoxylated fatty alcohol

25

as by irradisfion, or,

(6.5E0,

‘2’LAs,is a linear alkylbenzene sulfonate (10-14 carbon atomsi

12-12 carbon atoms)

SUBSTITUTE SHEET (RULE 26)




di vi nyI benzene, divinylether of diethylene glycol, NN -

met hyl ene- bi sacryl am de, polyal kenyl pol yet hers, and the like. The procedure
described in U.S. Patent 2,923,692 regarding the 10 preparation of
cross-.linked polyacrylic acid is incor a;r ated herein-by reference.

Typi cal ly, the amount of cross-1linking©agent to be incorporated in the
final polwiniodmy rastusartissn ahaifl Q:brit&n.&hﬁlh*.lTéb[berEeﬂDQan:lmieralbéy
from abo 5 bopt er pegci y ref f about
0.1t o 1eomstheoe? X plao [5F R 00 SraBiue anfl €AIBR a0

cross-1inking agent to. werght of
total polVifgosiGeirs alnyth th@legesmﬂ | Py o -1 3fdL a>r4t00wrPF reEBBRTSE that the

deﬁree Ofaﬁm&:“{ nk::mahs@@é@ dhde &Hddial Qme tax l.mahtersaffeum@tihﬂg of the
ot her wi se nera | hear neric npou | e i ntaining_t e

cr ossy: i rﬁ’ég]&’rbﬁirfé? Ype bn é’a%’% %ﬁi‘g? Cgpaé Oe“*éﬁd Ri gﬁfg

wat er - sSweld @ dwe anci bhoccayaeitors mmn&nsmmnp obliehe brghent :in
ol ecul areyei gh el[ccﬁé’ﬁé l'inked pol yacrylic acid conpound required to provide
a viscosity sta rzing effect 25 wll generally be in the range of about
0.01 to 0.5% by weight, preferably fromabout 0.05 to 0.3% and nost
preferably from about 0.1 to about Hxaifbilme \@eilght of the total detergent
corrp?§| tion. 30 The liquid detergent conposition of the invention may

al so optionally contain a swelling bentonite clay material as a fabric

sof t eni ngh ageni esThéseinmaeerr-bhélar epbosdivrdeat £y snzaMemiconmasnkngat e)

cont ai ni ngcaBNt 'ﬂththE'lbﬁs @g%l apésa@éa Sfli WD BENt:QRl 1R noneak i UM

bentonite, quse materials genera ly forma swellable colloidal
suspensi oh2RhEnnitRelbfi OF \‘/’Vét &p ""Wn’i’%ht%? oBEPES M St doAid pRove-
mai nt ai ni ng i nsol ubl e partlculate materials, i.e., zeolites, suspended in

the liiggui d medi um \Were present in the corrpositi'on, the bentonite is added
at level in the range fromabout 1 to about 15% by wei ght.

Table 2
. O WE% Active TIngredient
28 .

Component . JEx 8 TEx 9 [Ex 10 | Ex 11 (Cont)
Water Qs Qs ] Qs - Qs
LAS ' 29.6 20.0 24.0 20.0
AEOS W) —— 5.5 4.0 5.5
Nonionic Surtactant | 14.8 10.0 12.0 10.0
{Neodol 23-6.5) :

Sodium Citrate 10.0 10.0 10.0 10.0
Borax 2.0 2.0 2.0 2.0
Glycerin 4:0 4.0 4.0 4.0
Protease 1.5 115 — 1.5
Deflocculating 1.0 (A) 1.0 (A) 1.0 (A) —
Polymer

Brightener 0.4 0.4 0.4 0.4
Colorant 0.75 K 0.75 0.75 0.75
Preservative 0.05 0.05 0.05 0.05
Fraarance 0.40 0.40 ) 0.40 0.40
Viscosity (cps) 2600 6700 2600 15000
Separation at 110°F | 0% 0% 0% 31%
after 4 wesks

5 Note: {1)AE0os is an alkyl ethoxylated sulfate (3 EO, 12-15 carbon

atoms) .

38 SUBSTITUTE SHEET (RULE 26)



21 The aqueous phase of the liquid detergent is electrolytic and thus
contains a water soluble salt. Wiere the builder present in the detergent
is itself a water soluble salt, e.g., where the builder is an alkali netal
carbonate or citrate, no additional 5 electrolyte need be added. Were
the builder is water insoluble, e.g., a zeolite, then alkali netal halides
or sulfates may be included as necessary2go formthe aqueous el ectrolyte
solution. 10 The only other required conmponent of the |iquid detergent
conposi ti ofBej fonmudatanpecdi Exanpéepl ésépentnokhtvwhirch siogst aor someadh
which is peasenbrascaudht gyt chilvheftekRIBUESE | &M HEONARISs i€y chan
surfactantﬁ, and_sone Of_m@ICh #s agdgg mhgn_t£$.fornutgtlon I S” prepared.
Nor mal |y t iBFHYr8h&88Sc8At &ff™B1eE5°  *Kuch™ MR LMW 589 E9BERAN about
400 ppm asfCam@leripn sBowst spme phagaysbpadesiombdiix€ro 4utideikze sdeiraniez ed
vater & thougbrCllyopaber ubl behersabialact oxs Midiqdarder yaters my be
successful 'y enpl oyed n maki ng the I qui d detergent conpositfions of the
present invention, it is considered that 20 soft waters have |ess

|'i keli hood of produci ng sone object izgaablesmapental s which coul d adversely
affect the appearance of the liquid detergent or which could deposit

obj ectionably on | aundry during washing. The quantity of water present in
t he conposit sernies| bfgphesphhyerangécf sONDIRbbot M tienE)Uey weeghiredb by
wat er.gg I n e _highl a (o] LfiQns, : q It wat er . may
rangelgaon?gggﬁg 5§Et§°ﬁ§§§8?%§nggg@?bgﬂagég%g,“nﬁigﬁﬁigﬁg%ab%§8 ngytﬁgﬁ
50% by wei §FPCediEro6StadPatBnB8OVBot h aesthetic and functional, may be

pr esent :

15 TABLE 3

WE% Active Tngredien

—C:omgonent [Ex 12 !ix 13 : !fx 14 rErx 15 !Ex 16 (cont) |

Water QS Qs Qs Qs. Qs
LAS 26.0 26.0 25.0 25.0 . 25.0
AEQS 1.5 1.4 3.75 2.0 3.75
Nonionic —— 2.0 —— -— ' -
Surfactant

| (Nsodol 25-7)(1)

(Sodlum TPP_ 1 11.0 15.0 15.25 12.0 15.25
Potassium TPP 12.0 12.0 5.0 11.0 5.0
Sodium 7.0 3.5 4.0 2.0 4.0

. | Carbonate
Potassium o - 4.5 —— 4.5
Carbonate
Sesquicarbonate § -—- ——- ———e 6.0 omme
Deflocculating 0.4 (A) 0.7 (C) 0.65 (C) 0.65 (C) -

| Polymer

[ Brightener 0.15 0.15 0.15 0.15 0.15

| Colorant 1.6 - 1.6 1.5 1.5 1.6
Preservative 0.03 0.19 0.19 0.19 0.19
Fragrance 0.33 0.33 0.35 0.33 0.35

Jﬁscoshy(cps) 5800 6500 5700 4800 . >30000
Separation at 0% 0% 0% 0% 4%
110°F after 4
weeks

28  Note: (liNeodol® 25-7 is a nonionic ethoxylated fatty alcochol (7 EO,

12-15 carbon atoms).

25 SUBSTITUTE SHEET (RULE 26)



30 in the liquid detergent conpositions of the present invention, such as
fluorescent brighteners, perfunmes and col orants. The fl uorescent

bri ghteners include the well known stil bene derivatives,” including the
cotton and nylon brighteners, such as those sold under the tradenmark
Tinopal, e.g. 5BM The perfunes 35 that are enpl oyed usually include
essentjal oils, esters, aldehydes and/av al cohols, all of which are known
in the perfunery art. The col orants may i ncl ude dyes and wat er di spersible
pi‘gnent s FOFMAALIERS yeRin sBpuarARSUPEr SRy iREEHHR (Examplesmidi-dside
may be utillli z2ethitd dedyhorirathe vakebsaties 22 tie yamgeuoif fAB00ReSOOr to

whi t en IE stn%%%@gééf Jﬂﬂ%%ls% E@ulEEEBnagfsﬂga%ﬁlSﬂhﬁﬂkﬂ %qgéggyt mln

chl ori de ﬁh resen eposition agents, ‘such as sodi um
car boxyn@quPﬁS@elolful%é)OOeﬁ?P,‘Erreéld sheness SBF‘St Bbaw’ Semﬂaé;é@@ afd 3 14 pases;
bl eaches wealkeh sAH &R UM perborate or percarbonate or chlorine-containing
mat eri als; bactericides; fungicides; anti- foam agents, such as silicones;
antisoiling agents, such as copol yesters; preservatives, such as formalin;
foam stabilizers, such as lauric nyristic diethanolam de; and auxiliary
solvents, 10 such as ethanol. IW£3HEqDEJIEaJ1@diViduaI proportions of such
adjuvants will be less than 3% often [ess than 1% and soneti nes even | ess
than 0.5% except for any fillers and solvents, and additional detergents
and bai | d@g@,léénbmmsdm moeﬁ@rltajtmslsmyér@oaeéﬂ;m bﬁ&azaspdﬁ';gf‘s@ &4_0%

The t ot al ortlon 15 ad vant&, | udi nated

detergenf%Pﬁﬁgr EP 9 %ﬁ§rnﬂl °r 769 %@?é%ﬁﬁaﬁ 5fm?ﬁ gd&

and desi raliy G‘mddri}ehl eskhe mpm%rtﬁerlebft,hemﬁpemldb@xmlawd mwn
below in Table 4:

TABLE 4
15 Wt% (Active Ingredients)
COMPONENT EXAMPLE 17 EXAMPLE 1l8

Water Qs - . QS
LAS (anionic surfactant) 18.9 18.9
Teric G12asg{l} .

6.0 . 6.0
(Cl2-14 8EO" alcoholl .
AEQS
(C12-14 JEO’ alcohol sulfate) 1.0 . 1.0
Zeolite A 15.0 15.0
Na Carbonate ' 2.68 2.68
Na Bicarbonate 0.25 0.25
citric Acid 5.23 5.23
Deflocculating Polymer (2) 0.75 . 0.75
MinorIngredients (Brightener,
Presexvative, Colorant, ~2.0 ~2.0
Perfume)
Carbopol® 1623 ——— 0.135
NaOH 3.26 3.33

(1)

Teric G1l2A8 is a nonionic ethoxylated fatty alcohol sold by ICI.
(21

Polymer designation C described in Examples 1-7.

28 The above-identified formulations were prepared in the following
manner :

A stainless steel mixing vessel having a mixing shaft containing
two A310 mixing blades was employed. The mixing-shaft was



than 5% thereof. O course, the adjuvants enployed will be non- interfering
with the washing and the softening actions of the 20 | i qui d detergent and
will not pronote.instability of the product on standing. Also, they wll

not cause the production of objectionable deposits on the laundry. The
viscosity of the liquid detergent conposition inmediately 25 after
conpletion of the fornmulation mxing pr@8dure will generally range from
about 500 to 20, 000 cent|p0|ses (eps), nmeasured using a Brookfield

vi scosi met EPCHBRR| 1R \ARE | Middle gtV SR SRS13UPpRY Rl SYeEBFé?r]C
Spindl e n[esedr3 is used to neasure viscosities bel ow 10,000 cps and
spindle n[ferr] 4 is used 30 for viscosities above 10,000 cps. The nore
preferred viscosity will be in the range of fromabout 2,000 to 10,000 cps,
most pref eFabtle | pixhed reegeebd hooD fas adbul s leTRéXpRdofhenwater,

conposkti op; w-i¢ g@ﬂ&raéﬁa i@@rlihé hﬁbfﬂﬂgsﬁcﬂfn fdfomxab@ute ZBLOLQEOUt 12,

preferably 10 to be a Lf cessar ddi n
appropri at %aﬁ%ﬂ‘ﬂié f\laQHbg??c <85k uf‘flhﬁasﬂ’ffﬁ*ast%%o n’& % %%]r}b%%hg'éa%f
t he det er gpatwaay be1n1xeﬂhermfmqrSLngE&ﬂrennskﬂcaMhonhtW|Iblbaadohatehe

devel Op”e”é%ioé‘cﬁiét'ﬂgdﬁ&ﬂeﬁ’arﬂ{i O%flté W CQr %nﬁﬁd\é’ht h QEQ ﬁt—‘?{/r ed

procedur e, FS%m X meric stabilizing
i ngr edi entwas miayedrdy apeus S%UF%%P%#SfﬂI&QQMﬁHQF s@@ﬁ19§—§oépenﬂh§dW§¥Ede

to neyy al Lgent heqes! W‘B]’.l&w&&lt@%'@ﬁe gerhder s ate preauaddedst endnt Riked
solution or slurry using a. suitable high shear mxer to forma

sl urry/ sol GPi Bhe FRELES f&b?%ﬂ?f%¥ are separately nixed to forma
surfactant slurry. The defloccul ating polynmer in the

Samples of the product of Examples 17 and 18 were aged at room
temperature and at 43°C. The results are shown below:

15
TABLE 5
Aging Study Showing Viscosity as a Function of Tim
28 , Example 17 Example 18
Room Temp. 43°c Room Temp, 43°c
wWeek, 0 " 5400 cps 6400 4600 cps 4600
Week 1 5200 4000 5700
Week 2 4400 2800 4500 6650
Week 3 3800 . 4500 6600
Week 4 3800 1500 5000 6900
The product cf Example 17, (containing no Carbopol®) decreased

"in viscosity after 4 weeks aging by 2,600 cps at room
temperature (40% decrease) and by 4900 cps at 43°C (75%

25 decrease). The product of Example 18, (containing Carbopol®)
maintained a constant viscosity at room temperature,and
increased in viscosity at 43°C after 4 weeks of aging.



formof an agueous d| spersion (solids content of 30 to 60% may then be

m xed wtherther sturry, and both slurries then er hi gh
shear m xin omed by the subsequg HISSHEEY dA rf umes,
enzymes (i fj B wlﬂﬂ l“ l ditives. Thegfol | owf ng exHibAEED ar e

il che

ustrat v I avention. Unless 15 otherw se 1 ndicated, all parts
are by weight of active ingredients. Exa&RAIMS 1-7 20 A series of
zeol ite-built, phosphorous-free superconcentrated heavy duty |iquid
det er gent (SCHDL) formul ations were prepared by m xing the conponents shown
in Tabl e 1 VR2EheS oftRE™GokE in cylindrical tank with stirring using a
Lightening m xer. Mxing tinme was approximately 30 m nutes. Exanple 7 is a
25 corf{rol exanpple oe o) p . The
i dent i t)r;’iand charact e?ﬁlln(s:gmé n%?ag?oﬁe ghﬁ%s%éag%g%géu%%‘&g&wgnngé‘%ﬁﬁged in
al | exanpl esompeistngebame blear i rfiac tamn te SERPd €56, dﬂﬁéeﬁfw@ onlhoiie aqukous

cappi Ng gr oupet Sr&pgecy! cc‘SE?ElCrﬁRS@s" phase24 sQ&B' Qempbat t Nen Peby '\gﬁsf&)@' cal

Characteristics 5 Pol yer Pol yer | ecular
Mol e Ratio BEXBREE@htion Wei ght
Hydr ophi | e: Hydr ophobe A Acrylic-maleic 4000
25:1 B AcL C | . - . 25:1 10
C 18 ACH/ ¥Hn a.ga.lll? fo to 4450%6%9%1ght of surfactamés: 1D
Acrylic 7000 100: 1 15
TABLE 1 b) at least one detergent builder:
c) from about 0.01 to about 5% by weight of a.
135 deflocculating polymer composition containing polymer

chains of the structure P—QR, wherein P represents a
polymer chain segment of a hydrophilic polymer, and QR
represehts a hydrophobic end-cap group wherein R is an
organic hydrophobic radical containing from about 4 to 28
208 carben atoms, and Q is selected from the group consisting
of 0, S, SO, SO, Si OR'R", Si R'R", CR'OH, CR'R* and
CR'OR" wherein R' and R" are each hydfogen, an alkyl group
containing from 1 to 4 carbon atoms or an aryl
group; and
25

d) water

2. The composition of claim 1 wherein said deflocculating
polymer composition has a weight average molecular weight in the
38 range of from about 1,000 to 50,000.

3. The composition of claim 1 wherein said surfactant
comprises at least one anionic detergent selected from an
anionic sulfate or sulfonate.

35

4. The composition of claim 3 containing from about 15 to
40% by weight of an alkyl benzene sulfonate anionic detergent
having from about 9 to 20 alkyl carbon atoms..
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% (Active Ingredi ent) Component Ex 1 Ex 2 Ex 3 Ex 4 Ex 5
Ex 7 Water QS S oS &

QS Cotorant 0. /b O—F5

-~ Sodi um 8.0 THI$ SHEET Hag, BEEN | 8.0
rate Sodi unfm]m lM!I Im| “l 7.0 3.p  REPLACED 90
0.15

Car bonat e 0.5 U3 05
0.5 Preservative 0.03 0.03 3 0.03 0.03 0. 03
0.03 Deflocculating 1.0 (D) B.S(B) 1.0 (O 1.0 (O 1.0

1.0 (© 5.- Prhynesmpenition Af claith 3 cohtal@ning f#bmOabout17- fo

1
%%(?Qlt zs%wgéonglcng%t (ﬁédgofn 95. Egggfs err%llg?ﬁl o%ozl{,ye&o’% 0
23.0 s2d.fate arg@ric detergemt whepgip the a3kpl IFewRteontdims)fdanr |
Fragrance agpolt 4 to 2@ 4arbon aloths and Phé polye®h is 0P % o 7 0.4

Vi scosity 2320 6400 4660 3470 128 2790 >50000
Separ afi orfPHYlegg oxigly groups.gy, 0% 0% 0% 0% 110F

after 4 Weeks 20 Ncte€: compositidrerai] Ndedal L23mereinssaidonbAnt:c

ethoxylated Oné¥ﬂﬂg%6&%h%Eghgiaré30%arQgg aiﬁ9§}b£§ Aéjgiiébnatlnear

al kyl benzéite s car at oirs
and from about 1 to about 25% by weight of a sodium or potassium

RU=

@)

NP, O0OO0oOWw
: "’OU‘IO"’
o w

o

alkyl polyethoxy sulfate wherein the alkyl group contains from
18 about 8-22 carbon atoms and the polyethoxy is of 2 to 7 ethylene
oxide groups.

7. . The composition of claim 4 further containing from
about 1 to 20% by weight of a nonionic ethoxylated fatty alcohol
15 wherein the fatty alcohol contains about 8 to 18 carbon atoms.
8. The composition of claim 1 wherein said hydrophilic
polymer chain segment P is polyacrylic or polymethacrylic acid.

28 9. The composition of claim 1 wherein said hydrophilic
polymer chain segment P is a copolymer containing at least 50%
by weight of polymerized acrylic or methacrylic acid.and less
than 50% by weight of polymerized maleic acid or maleic .

anhydride.
25
10. The composition of claim 8 wnerein said polymer has a
weight average molecular weight in the rahge of from about 200
to 25,000.
308 11. The composition of claim 10 wherein said polymer has a

weight average molecular weight in the range of from about 3,000
to 10,000.

12. The composition of claim 1 wherein R is an alkyl group
35 containing from about 6 to 18 carbon atoms.

13. The composition of claim 12 wherein_R is dodecyl.
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25 Viscosity—eeﬁﬁaf+seﬁ—fesu+fs contained in Table 1 show that the

fornulation
-in the range
contdi n one

viscosity in excess of 50 000 due to fl

dropl ets presentq.in e Aele9¢ibn BXaBRhes $- vl‘lJ:ellé)er‘ ﬁecsrh

enzyne- cont ai nj

pr epar ed bfsﬁl?Vn@eﬁﬁgtcaﬁpﬁhénP%dr?Hhﬁ%&ﬁ69%9

citrate-built,

re all

A <=

phosphat e-fr ée,

st abl e and exhi bi
Control Exanple ¥

8{¥ners of the

ot oG EG,

ailg ew:ivr %‘Agfpﬁgﬁé

bi t

ul ati on of the surfactant

saed

d a

%%T&It 25 to
rmu atlons wer e
\Pﬁ??rt rféladwerprﬁs@m By

procedur e skifloecuhadhayepoldmdabtempds N Lo Acdvrey esding Isediuestiuye2@-gRMPONENt

Ex 8 Ex 9 Ex 10 Ex 11 (Cont) Water
Qs Qs Qs QS LAS 29.6
20.0 S 1%4. 0 The comp031tggnooﬂEgga@@r1]wnere1n said deflocculating. 5
4.0 olyme?- 50&@85QEiSnsﬁéﬁééiﬁQtaHAafkyl sulfld%otgrmlnated pol&%ﬁp
10.0 (hbodol 23-6 odlug1 if 0
10. 0 Boraxrenresentedzbg the w1ngzs%ructura1 formu aG 2.0
dycerin 4.0 4.0 4.0 4.0
Pr ot ease 1.5 1.5 N ---- 1.5
Deflocculating 1.0 (A [ R o@® Y[ Rio & D .
Pol ynmer Bri ght ener 0{4 1 .14 I 0{4
0.4
R S C C C C H
~N H X -2~ H Y /b
18 wherein R is a straight or branched chain primary, secondary, or
terciary alkyl group having 5 to 20 carbon atoms; Ri and R3 are
each hydrogen, methyl, ethyl, or—COOH; R2 and R4 are each
hydrogen., methyl, ethyl, —COOH, or —CH2COOCH: Y is selected from
the group consisting of —COOH, —CONH2, —OCH3, —OC2Hs, and
15 —CH2O0H:; X is selected from the group consisting of —COOC2H40H,
—COOC3HgOH, —CONHCH20H, —CONHCH3, —CONHC2Hs5, —CONHC3H7,
—COOCH3, —COOC2Hs5, —CN, —OOCCH . —O0CC2Hs, and —COOCH3CHOCHJ;
the degree of polymerization, a+b, is from 2 to 50, and the mole
_ fractcion of the monomer having the X functional group, a/(a+b)
280 is from 0 to 0.6.

16. The composition of claim 1 wherein said deflocculating
polymer composition contains an alkyl sulfoxide or alkyl
sulfone-terminated polymer represented by the following

25 structural formula: ' :
R S C C - C C H
Z N H X /a ~N H Y /b

wherein R.is a straight or branched chéin primary, secondary, or
tertiary alkyl group having 5 to 20 carbon atoms; Rj and R3 are
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Col or ant  0.75 0.75 0.75 0.75

Preservati ve 0. 05 0. 05 0. 05 Téﬁ?:“#:

Fragrance o 0.40 0.4 v SHEET HAS Brgy

Vi scosity cp#ﬂllnlﬂ%m H!LU ll 6700 260 REPLACED15000

Separ ati on at erc 0 * 0% 0% ~31%
after 4 weeks Note: [err] AECS is _an al kyl ethoxylated sulfate (3 EO
12- 15 carbon 25 - at ons)3230 26 The fornul ati on of Exanple

11 (Contrgl i.ch d in.the d | ag j | hi bi t ed
i gher vESEDsFVYEORREn PRFRIA SRy Lof CExaRR i e, 108 Fh S 43, the

control todmobani oneshyis oy lphaSeCEeparatTHaCaPterY 4igeekbectant dymmt 5

110[err] K, a Rekr fopaul ateRf,r enBbasd sb ; npl es
12-16 A stgrei g/gsgg %ﬁé‘?&%&?‘ge’gﬁﬁ t ES)gIH—IDLLftgir%m%I ati ong vver%f)%fe égﬁgd by 10
mixing (RE208ip&néft Se1eR6RA EROPabPE IZOHR FABSHF LRI SPHBVITQRF 214531 .

pr ocellur ecoettstigolh altoweCHYOH, —CONHCH3, —CONHC2Hs5, —CONHC3H7,

TABLE 3 o%.(Act | Lngr edients one 13
e s oty pBbe M ) Iéogggﬁf)‘@éFg?HE¥ fa _C92§H3CH°é§%’ s
QS the degBe of polymeri@8tliAS, a+b, is fr86.D to 50, and 2fthd mole

§?7g fractioé?BQ the monome%??%vﬁgﬁfgﬁﬁcx funct}oéal group, a/éﬁ{%)

-- Surf adsafropNeodel 02%-7aner 2] is either oxygen or not present such
18 that when Z is oxygen the end-cap group is an alkyl sulfone and

when Z is not present the end-cap group is an alkyl sulfoxide.

17. The composition of claim 1 wherein said detergent
builder is present in said composition at a level of from about
15 5 toc 40% by weight of said composition.

18. The composition of claim 17 wherein said detergent
builder comprises one or more phosphates.

28 19. The composition of claim 17 wherein said detergent
builder comprises a zeolite.

20. The composition cf claim 17 wherein said detergent
builder comprises an alkali metal citrate.
25
21. The composition of claim 17 wherein said detergent
builder comprises an alkali metal carbonate.

22.. The composition of claim 1 containing less than 60% by
38 weight of water.

23. The composition of claim 1 containing less than 50% by
weight of water. '

35 24. The composition of claim 1 having a viscosity in the
range of from about 500 to 20,000 cps.
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Sodi um TPP 11.0 - 15. 25 12.0
0

15. 25 Pp_t assi u 5'ﬁ'HS S 3
S i T

4.5 Car-bonate Sesqui car bonate -- --

6.0 ---- Deflocculating 038 ( 0.7 (O 0.65 (0O
8:?2 (O ST ER%DFBﬁngéngEﬁngg %lalé)fiﬁhereln salaodé§locc%lgt1n8 15

1.5 polymerlcgmp¢§%5+qgl+%epre§pqg3at a level g 1grom about §.3% to

0.19 about 10549 byageagre., of tik 33quid detergBnB3compositiof. 35
0. 33 0.35 Viscosity (cps) 5800 6500 5700
4800 >30000 Separation at 0% 0% 0%
0% S 264% The[ epmppsatien afwebkim 2Zp wheystia: the level of said

[err] NeOQngiS&éha@?n% bélﬁn@f’m&ﬁb&sﬁﬂﬁ%ﬁjsatf%@mf abbycabceheb aﬁ;ZuEO

12-15 car bon at For mu ons with t he scope of the
|nvent|oﬁ Qﬁxaﬁm‘égl@?l‘g)’ 'Eﬂl? Jek%l t e[f&.ﬁ“ébF@‘“PP%Bs? fes in the range

of 4800- 6500 cps, whereas control formulation 16 had an initial viscosity

Storage. Bxanfles 1per5otBosirat, P& bee P S (PP (hEAGeR 5'cpar ea

f or 1ur ppetymefic stabilizing agent comprised of a high molecular weight
cross-linked polyacrylic acid compound having a molecular weight
greater than about one million in an amount from about 0.01 to
about 0.5% by weight of the CLDC.

15 28. The composition of claim 27 wherein said amount of
polyacrylic acid compound is sufficient to stabilize the
viscosity of the CLDC such that over a four week period of aging
at 43°C, its viscosity after four weeks is substantially the
same or higher than the initial viscosity, and wherein by

28 comparison a concentrated liquid detergent composition having
the same ,composition as the aforesaid stabilized CLDC except for
the absence of said polymeric stabilizing agent is characterized
by a continuously decreasing viscosity whereby its viscosity
after four weeks of aging at 43°C is more than about 40% below

23 the initial wviscosity.

29. The composition of claim 28 wherein after four weeks
of aging at 43°C thé viscosity of the aforesaid concentrated
liquid detergent composition in the absence of polymeric

38 stabilizing agent is more than about 60% below the initial

viscosity.

30.. The composition of claim 27 wherein said amount of
polyacrylic acid compound is from about 0.05 to about 0.3% by
35 weight.

31. A process for preparing a concentrated-liquid
detergent composition. (CLDC) capable of maintaining a

substantially constant viscosity upon storage at room
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corrparl son with and without a Qar bopol 1623 pol ynmer narketed by B.F.
Goodri ch. Thmem‘s—r‘n—t‘hle formul ation are shown bel ow in Table 4:

epvand LT R

QS LAS (ani ont ¢ U 18.9
Gl2A8[err] (Cl2-14 8EO al cohol) 6.0 ED 6.0 JAECS
(Cl12-14 3EO al cohol ; : 1.0 Zeolite
15.0 “Na Car bordd e 2.68
2.68 Na Bicarhbonate SN .25 3 ) 0.25 Citric
Aci d temperature . P8x: L .ieast Iou%_VQ%e%fQQiM%&nmg:he _
Pol yner [ eteps of: O 0.75 M nor

| ngr edi ent s(Bright sery an -2.0
2.0 Perfune) %h &1Tgé§ a ?&1¥8 VgQSQI éntalnlng | 0. 135
NaCOH (l) water., 3,26 3.33 [err] Teric
Gl2A8 §s a noni oni Qlat)howlu&%é‘za_fé %“%'b&@ﬁ%'ln%olageﬁﬁ J“&'{lnrigééfi] EOAYHEgh

desi gnation C described in Exa g\fm he abqve-i dent|
formul ati ons were prepar éP45F4% f”(?l"lg ﬁ§°ﬁ§m‘téf1keﬂ E‘PéYﬂFEéél%t@@#-d

m Xi ng vessel having a mcodmgpuweiatiaviort ai molgctwar ABdDght xghgabéaderanas
enpl oyed. The m xi ng shaf

n&%%sone million in an amount to provide from
about 0.01 to 0.5% by weight cf said stabilizing
18 agent in the prepared CLDC, and
(iii) a source of alkalinity to neutralize the
polYmeric stabilizing agent;
(b) adding with agitation to the mixing vessel of (a), the
following components:
15 (i) at least one detergent builder in an amount to
provide at least about 5% by weight of:the CLDC,
{ii) surfactant in an amount to provide from about 10
to 45% by weight of the CLDC,
(iii) a deflocculating polymer composition having a
28 ' weight average molecular weight no greater than
about 50,000 in an amount to provide from about
0.01 to about S% by weight of the CcLDC, and
(iv) optionaliy minor additives such as perfume,
preservative and brightener.
25
32. The process of claim 31 wherein said amount of
polyacrylic adid compound is sufficient to stabilize the
viscosity of the CLDC such that over a four week period of aging
at 43°C, its viscosity after four weeks is substantially the
38 same or higher than the initial viscosity, and wherein by
comparison a concentrated liquid detergent composition having
the same composition as the aforesaid stabilized CLDC except for
the absence of said polymeric stabilizing agent is characterized
by a continuously decreasing viscosity whereby its viscosity
35 after four weeks of aging at 43°C is more than about 40% below
the initial viscosity. ]
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28 located in the mddle of the,vessel and was run b
the mxing vessels there was added while nmixing the
and for the f |yt & npl e 18, the Carbop¢t
until the lemm\l’“g“!““mum s betwmgen 8-11. The¢
car bonat e, bi carSonate" d¥floccul ati ng pol ymer and
The slurry was m xed for about 10 m nutes. The AEQS,

i nor di eht
1eofl 3tMA t he

noni onLc.2a LAS were

10 then added, followed by the peiAidS The product was then nmixed to the
desired viscosity. Sanples of the product of Exang aged

at roomtenperature and at 43[err]C. The results are shown bel ow. 15 TABLE
5 Agi ng SVhagys clamedisng Vi scosity as a Function of Tine 20

Exanple 17 Exanple 18 Room Tenp. 43[err] C

Room Tenp. 43[.err] C Week O 6400 cps 6400 4600 cps
4600 yeek 1 1. A chbafdfitrated liquid detergemt compositiond@IDC) comprising 1aéliar Veek 2
4400 2800 4500 6650 week 3 3800

4500 surfactant Giiopletdedikpetsed in an38QRous electrolytic Ioftfinuous phasé 06K

6900 The product of Exanple 17, (containing no'Carbopol) decreased in

vi scosi t yompesstiontompekisg apag dfy 2, 600 cps at room tenperature (40%
decrease) and by 4900 CPS at_43[err]C (75% 25 decrease). The product of
Exanpl e 18, (éb%tpmabphg Qer45Gpby Yeighs oftsurfadtanta constant viscosity at room

tenperature, and i ncreased i n vi SGOSIi at 43[err]C after. 4 weeks of agi ng.
P ES at least ome etergent bucxlder }nyan amoun[t of ffom about £ to 40%, by 9 ng

10 weight of said compaosition;
c¢) from.about 0.01 to about 5% by weight of a deflocculating polymer
composition containing polymer chains of the structure P-QR wherein P
represents a polymer chain segment of a hydrophilic polymer, and QR
represents a hydrophobic end-cap group wherein R is an organic hydrophobic
15 radical containing from about 4 to 28 carbon atoms, and Q is selected from the
group coqsisting of S. 8O, and SO2;
d) a polymeric stabilizing agent comprised of a high molecular weight cross-
linked polyécr_vlic acid compound having a molecular wéight greater than about
one million in an amount from about 0.01 to about 0.5% by weight of the
20 CLDC; and

&) water.

2. The conif:osition of claim | wherein said deflocculating polymer
composition has a weight average molecular weight in the range of from about 1,000
25 10 50,000.

3.  The composition of claim | wherein said surfactant comprises at least
one anionic detergent selected from an anionic sulfate or suifonate,

30 4, The composition of claim 3 containing from about 15 to 40% by weight

of an alkyl benzene sulfonate anionic detergent having from about 9 to 20 alkyl carbon
atoms. :

coaenminen CuceT



) D\Ef ;x'\’* \.5. NISHE
CLAI M5 What is clained is: 1. A concentratied TTqui'd detelgent

conposition I arrel I ar surfactant drople n
aqueous. el ec mm "I '.:"m mLS phase, said conpositidn i§ é‘?gﬁ‘g

of: a) from aBouf 18 tb 45%*by wei ght;gof surfactant: B—at—east—o

detergent builder in an anount of from about 5 to 44% by 10 I ght
of said conposition; c) fromabout 0.01 to about 5% Dy Werght of a

dtef ! otccul atP i ngspol yRé c&ﬁﬁmﬁmtdf%nﬁ@rﬁoﬁtamx@frsﬁlawm W%:{i.s 28% tyre
structure P: erein resents a chai.n seqnment, o

i ophi | MBI P ST PRSELASS Bripeban S SHOTE CSGFLAPSER B wher ei n
Ris an orighgroupyoinsiphbbmabddt 8 to 22 carbonditons ambrhe polyethgxf s@wh2abqut 4 to 28
carbon at sel ected fromthe group consisting of S. SO and
Sqerr]; gﬁ“&"%@ deS%HPﬁ% stabilizing agent conprised of a high nol ecul ar

wei ghtJcross- Ilnked pol yacrylic acid compound having a nol ecul ar meight

greater than agout mecdﬁ;sdsit@a of Blaf'4 WHRHI sabd £FbAE BttbreLrubbriphis@hout 0. 5%
by wei ght of th 0sj tion of

claim 1 FHERE SQ‘SPKVH@PF%&E%%PHTEQ&W‘&:@?“‘&G%B@F AS%b\h\(ggxg t e ght
average mmloarpouemmhtalkyn pbnyahoaqngﬁfmfwﬁdrammémuyl gro@® Qortlins frem>0, 000. 3.

ani oni o aBteb Bercecinaid M RaRy § 0 ol oRineSR R g T S0 O

4. 10he copposition of claim3 containing fromabout 15 to 40% by wei ght
of an al kyl benzenerpud dninahitn APLIRR & aifHePESRARnE B bolf 9% 36AUy © to 20

al kyl carbon atons.
weight of a nonionic ethoxylated fatty alcohol wherein the fatty alcohol contains about

8 to,18 carboa atoms.

15 8. The composition of claim | wherein said hydrophilic polymer chain
segment P is polyacrylic or polymethacrylic acid.

9, The composition of claim | wherein said hydrophilic polymer chain

segment P is a copolymer containing at least 50% by weight of polymerized acrylic or

20 methacrylic acid and less than 50% by weight of polymerized maleic acid or maleic
anhydride.

10.  The composition of claim 8 wherein said polymer has a 'weight average
molecular weight in the range of from about 200 to 25,000.

11.  The composition of claim 10 wherein said poiymer has a weight average
molecular weight in the range of from about 3,000 to 10,000.

12, The compbsition of claim 1 wherein R is an alkyl group conraining from
30 about 6 to 18 carbon atoms.

13, The composition of claim 12 wherein R is dodecyl.
14, The composition of claim 1 wherein from dbout 25 to 95% by weight of

the hydrophilic polymer chains present in said deflocculating polymer composition
nave said structure P-QR.
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5. The conpositi on of clairm 3 containing from abou PLACEMENI %EEE)

wei ght of a m.l mll mﬂﬁ“lum al kyl pol yet hoxy sul f at £ ani oni ¢ det ey gent
vvhereintheE mIJ B ins fromabout 8 to 22 chr pom 3tMAR1998d & h
pol yet hoxy is*of¢2 'to™ é&thylene oxige groups. 6. Fhe conposition jof

claim4 wherein said anionic detergent conprises a mkture of Sard al kyj
benzene sul fonate and fromabout 1 to about 25% by wel |

pot assi um al kyjls, polppgt Jsmpbsﬁiéhfa# %wt? ed/ﬁbrélﬁ'esaﬁl hxﬂo«ﬁm&tﬁ& Cpe @i ns_from
about 8-22 carbon atans %1 h@g oxy 'S &F‘% ne oxi de
groups. 1{pmposition ‘T‘H’éa‘%‘?ﬂ)g SHigd EPF“’*?P‘&? WWPUF?H’@?“‘%FX Fom about 1

to 20% bysuwetgdhformbiaa noni oni ¢ et hoxyl at ed fatty al cohol V\/nerel n the fatty

al cohol contains about 8 _to 18 carbo to The
.. conposition of claim1l1 f er dtin sai B hy r ph| 3c poﬁy mer} cha| n segnent P is
- polyacrylic or polymethacrylic acild. 9 Te co 05|t|on of claim]l
wherei n said hydrophiligc polynmer chai n| segme t P opol yner cont ai ni ng

~at | east 50% bf-wet §h pgl ymer i G-m—2 '—rE'H'rHcryI ic acid and
I ess than 50% by wei ght| of pol yner,ized acid,or nmal ei c anhydride. 10.

The conposition of claijm8 erelrf sai pon r a!s a I ght aver age
: 0 tOYZS/QE

‘mol ecul ar weight in the angp of fyo gﬁ 0. 25 11. The
_ corrp05| tion of claim 10 wherein sdid p&l ynmer has a weig aver age nol ecul ar
wei ghts i rwitersin Rangsraight br branehied ¢hai® pifisry! secdftiafi0Or tefitiary alkylpeouponposi ti on of

car bon atHES 5120 A HLACHAbLE IHs S RATASER TRBHaULRT o dodecyl . L4
the hyar oprolrs St f %#‘ﬂ&?% plere RN O S TR e
conposi t ivof sheN&y ﬁ@:h%éérwﬁ EsRtifig 8R—COOH, —CONHg, —OCH3, —OC2Hs3,
and —CH20H; X is selected from the group consisting of —COOC2H40H,
10 —COOC;HgsOH, —CONHCH20H, —CONHCH3, —CONHC2Hs, —CONHC3H7,
-—COOCH3, —CO0OC2H5, —CN, —QOCCH3, —0O0OCC3Hs, and
—COOCH3;CHOCH3; the degree of polymerization, a+b, is from 2 to 50, and the

mole fraction of the monomer having the X functional group, a/(a+b) is from 0 to 0.6.

15 16.  The composition of claim 1 wherein said deflocculating polymer
composition contains an alkyl sulfoxide or alkyl sulfone-terminated polymer
represented by the following structural formula:

0 R RN R R

| o
C C
|

I

|

C
| l L l)
zZ ~H x~“s~ H y

wherein R is a straight or branched ' chain primary, secondary, or tertiary alkyl
group having 5 to 20 carbon atoms; R} and R3 are each hydrogen, methyl, ethyl,
or—COOH; R and R4 are each hydrogen, methyl, ethyl, —COOH, or —CH2COOH;
Y is selected from the group consisting of —COOH, —CONH2, —OCH3, —OC2Hj3,

25 and —CH20H, X is selected from the group consisting of —COOC2H40H,
~—COOC3HgOH, ~—~CONHCHOH, —CONHCH3, —CONHC2Hs, —CONHC3H,
—COOCH3, —COOCZHS, —CN, —OOCCH3, —OOCC3H3, and



15.  The conposition of claim | wherein said defl otREPACHMED

ol Tow no of INTIBEIRANERAR ©orri s Cherein's'is astﬂ h% 998 b} afched

chain primary, sSecbndarys dr tertiary al kyl group haw o 20 car ho
atons; Rlerr] and Rlerr] are each hydrogen, nethyl, !
and R err] are each hydrogen. nethyl, ethyl, -COCH o

sel ect ed _f_comoﬂwfwmz@, ﬂﬂﬂﬁdgﬁéel mermﬁ, a+BOHiam

%;]rHrﬂ}[ ry. ; ttfdnlmo !% }]e elect?dfroR+F§ %rr%t‘:g c%&\llstlng of

CO\lHC[ erahg E[:@éxﬂfier oxs@@NUEhelf presehesuch that @R Hie oxyeen tHe@ndtop iddpdsr], - CN,

00CCH o1t e Rkt o O Bt E LR ] uiBceor e of

having the X functional group, a/(atb) is fromO to 0.6. 5 16.

The conposi ti of bin 3 £di@ Qeidlcrhi Beliderbky onposi tion
contai ns an alq Tﬁ+ ?bﬂpd%“ ?i‘ﬁ\ fsﬁﬁe ?erm}g%gt ed pol yﬁ@ﬁsegepresent ed
bythef@mgt/\mn@}%’m tesr al forrrula [err] 20 wherein Ris a straight or
branched chain primary, secondary, or tertiary alkyl group having 5to 20

carbon atons; er and r te .each .hydragen et h or -
Rlerr] and R[éﬁ] o LR thJfé’ggH,l ‘??Wﬂ?%md Pg‘ﬂ%\F Xsd—i[err]COC]—I
Y i s 19el eeslitel fromthe group consisting of - COOH, CO\IH[err] OCH[err]
-OC[err]Herr], 25 and -CHerr]OH, X is selected fromthe group

consi sting of err]H[err]O—| -CoOOCerr] H err]O—| CONHCH[ err] OH,
-CONHCH[ err ], 19.CON eamnasftion of claimcbwhereny sajd fetergent buildsncomprises an
COOC[errajkl;[ﬁlre{a]um@N OOCCH[err] -OCCC[err]H err], and
-COOCH err| CHOCH[ err]; the degree of pol ymeri zation, a+b, is from2 to 50,
and the nole fraction of the nononer having the X functional group, a/(a+b)
is fnem O to 00.6; The composition of claim 1 wherein said detergent builder comprises an

alkali metal carbonate.

21.  The composition of claim ] containing less than 60% by weight of
water. '

22.  The composition of claim 1 containing less than 50% by weight of

wateF.

23. The composmon of claim 1 having a v:scosxty in the range of from
25  about 500 to 20,000 cps.

24.  The composition of claim 1 wherein said deflocculating polymer
composition is present at a level of from about 0.25 to about 1.5%, by weight, of the
liquid detergent composition.

30
25.  The composition of claim 24 wherein the level of said deflocculating
polymer composition is from about 0.4 to about 1.0%, by weight of the liquid
detergent composition.
35 26. The composition of claim 1 wherein said amount of polyacrylic acid

compound is sufficient to stabilize the viscosity of the CLDC such that over a four
week period of aging at 43°C, its viscosity after four weeks is substantially the same or
higher than the initial viscosity, and wherein by comparison a concentrated liquid
detergent composition having the same composition as the aforesaid stabilized CLDC

ceemen CUEET
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and Z is either—oxygen or not present such that when Z|T1;

end-cap gro ' fone and when Z is not prgsgnt the end-cqp
T
said deterg L

5 17. The conposition of Fl d &MARMMBei [n
ses ones9r nore phosphateg. | 18. The

conposi tion of claiml wherein said detergent builder fonprises a 10

zeolite. 19. The conposition of claim1l V\/nerei n said

c;)rmrl s eaﬁa:eptak&f%é dl‘i?én%té of §a§@rbpSEym1aﬁc stabilizing &gt is Eh&a&e:meftbxf 30N gf t

claim erein sajd detergen er. cQ se dl carbonate.

n " TheCoromDsdeGTragRs LGy PHEERY i BN bt o B R e of

wat er . 204%°F.is mofetharcabupn40% ibelowahe it wisdositynt ai ni ng | ess than 50% by

wei ght of water. 23. The conposition of claim'1l having a vi scosi ty in the

range of from25 -about 500 to 20,000 cps. 24. The conposition of claim

| wher®in sai ®7def IThecamposiven ofslgmas whenpoefteriforr weekp pfaging atA3°6€ | evel of

from abouge Q'lsg&n%%f B U reshid Soncirar@ lﬂfﬂida d&érgéﬂ?%oﬂnb&‘lﬁdﬁ lﬂ%ﬁ Fﬂ& | of q

e level of sai

CO”pOSlth e COprOSltlon ereln t
def | oacul %f?nqugwas|sg;h@m&a¥rﬁbgs.mqrarbapsabwrf*mﬁaldns&%m 1.0% by

wei ght of the |iquid det ergent conposition. The

fq | d
SurFi el ent 't o 25 o e soHBRGEbLE ﬁ‘g}‘ F&F‘RO‘;‘@%@EE @a?’%é?* Prour
week Bbrlmmmﬂnfhglﬁvgl&ouﬂ@%t@mutﬂﬁ clpweighsi ty after four weeks is

substantially the same or hlgher than the initial viscosity, and wherein by
conmparison a concentrat ed UI d .det er gent c n'%(l)nsdtlon havi ng t he sane

conposi ti on ast he HPHES °EI L3NG 2 GOHCIRTAe detergent composition

(CLDC) capable of maintaining a substantially constant viscosity upon storage at room
temperature for a period of at least four weeks comprising the steps of:

D

U)

15 " (a) providing a mixing vessel containing
()  waer
(i) a polymeric stabilizing agent comprised of a high molecuiar

Weight cross-linked polyacrylic acid compound having a

molecular weight greater than about one million in an amount to

20 provide from about 0.01 to 0.5% by weight of said stabilizing
' agent in the prepared CLDC, and '

(iii} a source of alkalinity to neutralize the polymeric stabilizing

agent;
(b) adding with agitation to the mixing vessel of (a), the following
25 components;
(® at least one detergent builder in an amount to provide at least
about 5% by weight of the CLDC, '
(1) surfactant in an amount to prowdc from about 10 to 45% by
weight of the CLDC,
30 (iit) a deflocculating polymer composition containing polymer chains

of the structure P-QR wherein P represents a polymer chain
segment of a hydrophilic polymer, and QR representé a
hydrophobic end-cap group wherein R is an organic
hydrophabic radical containing from about 4 to 28 carbon

- 35 atoms, and Q is selected from the group consisting of S, SO,
and SO, and having a weight average molecular weight no
greater than about 50,000 in an amount to provide from about
0.01 to about 5% by weight of the CLDC, and



@Lﬂ t}‘i 3. SHE

-33 except for the absence of said polyneric stabiliziin
characterize |y decreasing viscosity jwhereh os$ity
after .four \/\g“mmﬂmlmﬂ‘lgm«%[err]c is nore than aboyt Aﬁﬂﬁgﬁg#tte
initial viscosi ty. he conposition jof{_claim-26 wheteifn
after four weeks of agi ng at 43[err]C the viscosity of the aforesaid
concentrated |iquid detergent conposition in the absence—ef—potymeric
stabi | izing ageniv) s nbponkia it edditivedsidl Mpérfiing, présepvativel apsi ty. 28.
The conposition of cl a{)%g% wherein said anount of polyacrylic acid 10
conpound i s from about B0 about 0.3% by weight. 29. ~ A process for
preparing a concentrated |iquid detergent conposition ((CLDC) capabl e of

mai ntal ning 3 SubThirbakl %Sf%ﬁtﬁ“\uhyeﬁ?‘aﬁatﬁnd{ﬁp%fsédﬁr ¢ Hdid 0OM

terrper ature tor, a perio east four, wee s co rrsin the st eps of: 15
(a) 3pr @ONE?'-H@ i§s ‘)@ieﬁbt"vgé@@?e B8 Yissesiy RS the CLD dhat gv¥er @ foury pol yneri c
stabi l i ueea &Wfa@ﬁ@ﬁt W@I i@ biscoshy attcrrf@traﬁwcafs swstamul;,cthe $&m¢ bmked

pol yacr)é*&ll}c ﬁ‘ ﬁ havi n ah ebcul ar_ wei ter t han about_—ene
mi|1i on™g4eG aﬁrFBﬁ ”f(?sm’ and whereln by compariso ‘gﬁo"@ tegnlt"éi ut 0.0Lto
0. 50% byleteftegtéongdosition havihg thel ssme Rgmpogiidn dsithe h&»rqmdpmbﬁﬂe&rmc and (iid) -

a source_ of [ Op RBHT agent; (b)
addi ng TR g‘y(@at ?ﬂ(zjstre]x\(cte 8{ n§°%°§‘%v§e‘g°§‘é’9’?%ﬁ§{ s c?lhgp{t:hﬁ%omf ng 25
conp8nesogtinupisly demasmgasacos;ﬁfewhmw iGfe Migcasiyy |aﬁerr ol werksapolsiag 8 provi de at
| east alget jsHirehanebeli409f bddie eiMal vischry,  surfactant in an amount to
provide fromabout 10 to 45% by wei ght of the CLDC, 30 (i)

a defl occul ati ng pol yner conposition containing polynmer chains of the
structure P-QR wherein P represents a polymer chain

_.=uncn SHEET



segment of a hydrophilic polyner, and QR represents a hydr ophobi c eﬂ§0% 08-0
group wherein R is an organic hydrophobic radical containing fromabo@TMP
to 28 carbon 35 atoms, and Qis selected fromtfigpy
group consisting of S, SO, and SO err], and having a wei ght avere

nol ecul ar wei ght no greater than about 50,000 in an anmount to GRRY de from
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(54) Titlee CONCENTRATED AQUEOUS LIQUID DETERGENT COMPOSITIONS
(57) Abstract

The present invention provides for concentrated, structured liquid detergent compositions in the form of lametlar surfactant droplets
dispersed in an aqueous ciectrolytic continuous phase comprising a mixture of: a) from about 10 to 45 % by weight of surfactant; b) at
least one detergent builder; ¢) from about 0.01 to about 5 % by weight of a deflocculating polymer composition containing polymer chains
of the structure P-QR, wherein P represents a polymer chain segment of a hydrophilic polymer, and QR represents a hydrophobic end-cap
group wherein R is an organic hydrophobic radical containing from about 4 to 28 carbon atoms, and Q is selected from the group consisting
of O, S, SO, 80;, Si OR'R™, SiR'R"", CR'OH, CR'R" and CR’OR"’ wherein R’ and R"’ are each hydmgem an alkyl group containing
from 1 to 4 carbon atoms or an aryl group; and d) water. The presence of the deﬂocculaung polymer in the composition both stabilizes
the detergent composition and retards the propensity of the lamellar droplets dispersed in the aueous phase to flocculate, particularly where
the droplets occupy a higher volume ratio as the result of high concentrations of surfactant present in the detergent. The invention also
provides, when necessary, for the addition of a polymeric stabilizing agent to the liquid detergent composition comprised of a high molecular
weight cross-linked polyacrylic acid compound for the purpose of maintaining the viscosity of the liquid detergent composition substantially
constant when stored at room temperature for a period of at least four weeks.




