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STABIE NON<AQUEOUS SUSPENSION CONTAINING

ORGANOPHILIC CIAY AND 1OW DENSITY F

]
«»
ABSTRACT =
e N
S
A non-aqueous liquid heavy duty loundry t’égent
-

composition in the form of a suspension of buil er salt b

in liquid nonionic surfactent is stabilized against phase

separation by the addition of small emounts of low density

filler, sush as hollow plastic or glass microspheres, The
low density particulate filler is added in an amount to
equalize the densities of the contimious liquid phase snd
the dispersed phase. FPurther stabilization against phase
separation under strong vibration conditions i1s provided
by addition of a emall amount of orknophilic modified clay,
such a8 a water~swellable smectite clay in which the metal
cations are total or partially exchanged with mono- or di-

long chain quaternary ammonium compound,
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BACKGROUND CGF THE INVENTION

(1) Bield of Invention

This invention relates to stabiligation of non-
aqueous liguid suspensions, especially non-sgueous liquid
fabric~treating compositions. More particularly, this in-
vention relates to non-aqueous liquid leundry detergent
compositions which are made stable against phase separa-
tion under both static and dynemic conditions and are
easily pourable, to the method of preparing these compo-
gitions and to the use of these campositions for cleaning

goiled fabrics,

(2) Discuseion of Prior Art

Iiquid nonegueous heavy duty leundry detergent com~
positions are well known in the art; For instance, com-
positions of that type may comprise a liquid nonjonie
surfactant in which are dispersed particles of a builder,
a8 shown for instance in U.S. fat." Nos. 4,316,812;
3,630,929; 4,254,466; and 4,661,280,

Idquid detergents are often considered to be more
convenient to employ than dry powdered or particulate pro-
ducts end, therefore, have found substantial favor with
consumers. They are readily measurable, speéd:uy dig=-
solved in the wash water, capable of being easily applied

in concentrated solutions or dispersions to soiled ereas

on garmente to be laundered and are non-dusting, and they
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usually occupy Vras storase opace. Additionnlly, the

»

liquid Aetercents may have inccrpernted in their for-
mlatiors meterisole which cculd not stond drying opera-
tions without detericratien, which materinls arve often
desirably emnloyed in the manufrcture of particulate
Aetapaant nrodurts,

Althoush thev are roasessad of rany adventeges
over unitavy o particulate sclid vroducts, liqnid deter-
gerta ofton kave acrtoin inhorent A andvantages too,
which heve to be overcome to rroduce anceptable cormer—
cinl Aasterpent products, Thng, scme euch products sepe—-
rate out on astorage and nthers separate out on ccoling
and are no* rondilyv redisversed, 1In scme cases the pro—~
dunt visensity rhanges nand it hacomec pither too thick
to pour or sc thin ns to arpesr wetery., Some clear pro-—
Angta hacnre ~londy and others gel on standinre

Tha rresent inventore have heen evtensively in-
volved na ravt of an cvernll eorpovate rosenrch effort
in studying the rh2ologicn) behavior of nonionic 1inuid
gurfactant systems with particulate matter suspended
therein, Of rarticular interest hns been non-anueons
built Jemndry liquid detergent compositions and the rro-
blews of phree seuvaratien and sottling of the suspended
builder and other lnurdry additives, Those considere-—

tions have an srpast on, for evaryle, product pourability,
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disparsibility sand stahilitv.

It is Ynow» that one of the major problema with
bnilt 1i~nid leundry detergents is their rhvaingl sto-
bility. This problem stems from the fart that the der—
ity of the n~olid snepended rarticles is higher than the
dangity of the 1inmid matrix. Therefore, the particles
tend to sediment acrcrding tc Stoke's law., Two basic so-
lutions exist to scive the sedimentation nroblem: liquid
matrix viscogity ~nd reduning a9o0lid particle sizes

For instsance, i+ is Ynown that sush suspensions
enn he stabilized spninat get*ling by adding inorganic
or oreanic thickening agnents or disperaants, such as,
for ernwple, very high surface area inorganic materiale,
aere finely divided ailicn, ~laya, etn., oreanic thickeners,
such as the cellvlose ethers; nervlic »nd acrylamide yoly-
mers, rolyelectrolytes, etr, Howswrer, such incresses in
suspension visconity are natur~)lly limited by the require-
rent that the 1li-~vid sus.ension be readily pourable and
flowahle, ever at low terpernture. Murthermwore, these
ndditivea do rot contribute to the clerning performance
of the fermulation, U.S. Pat. No, 4,661,280 to T. Ouhadi,
et.nl. disnlosmrs the uge of sluminum stenrate for incress—
ing staobilitv of suspensions of builder salts in liquid
nonionic surfactant, The addition of omall amounts of

aluminunm stesrate increnses vield stress without increas-

/
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According to V.S, Pat. No. 3,985,668 to V. L. Hart-
ran, an aqueous falas rody flvid abrasive scouring com=
Position is preprred from an aquecus liquid snd An aprro-
priate colloid-forming material, such as clay or other
inorganic or organic thickening or snspending agent,
esrecially smectite clays, ond a relatively light, water-
ingoluble particulate filler material, which, like the
abrasive material, is suspnded throughout the false hody
fluid phase. The lightweight filler has particle size
diameters ranging from 1 to 250 microns and a specific
gravity less than that of the false body fluid phase. It
is suggested by Hartman that inclusion of the relatively
light, inscluble filler in the false body fluid phase
helps to minimize phase separation, ie.0. minimize forma=
tion of a clear liguid layer above the false body abrasive
compogition, first, by virtue of its buoyancy exerting an
upward foree on the structure of the colloid-forming agent
in the false body phase counteracting the tendency of the
heavy abrasive to compress the false body structure and
squeeze out liquide Second, the filler material acta as
a bulking agent vreplacing a portion of the water which
would normally be used in the absence of the filler matew
rial, thereby resulting in leas aqueous liquid available

to nsuse clear layer formation and separatione
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British application GB No. 2,168,377A4, published
June 18, 1986, discloses aqueous liquid dishwashing de-
tergent compositions with abrasive, colloeidal clay
thickener and low density particunlate filler having
particle sizes ranging from about 1 to about 250 wicrons
and dengitiss ranging from about 0,01 to about 0.5 g/cc.
used at a level of from about 0.,07% to about 1% by weight
of the compoaition, It is suggeated that the filler mate-
rinl improves stability by lowsaring the spacific gravity
of the clay mass so that it floats in the liquid phase
of the composition. The type and amount of filler is
selectnad such theot the aspacific gravity of the fipal
componsition ir adju~ted tc match that of the clear fluid
(1.2 the composition without elay or abrasive materials),
The low density particulate fillers disclosed on page 4,
lines 33-35, of the British sapplication can also be used
as the low density filler in the compositions of the pre-
sent invention. According to this patent the filler wmate-
rial improves stability by lowering the specific gravity

\
of the clay mass so that it floats in the ajgueous ligquid

phase. The tymne and amount of filler material is selected

such that the arneeific rravity of the final ~omposition B
adjueted to match that of the clear fluid (without clay
and &b?ﬂﬂiV@)o

It is alao knowm to include an inorganic insoluble
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thickening agent or dispersant nf very high surface ares

)

4

such as finely divided silieca of extremely fine particle
size (e.r. of 5-100 millimicrons dismeters such as s0ld
under the name AerOSil) or the other higshly voluminous
inorganic carrier materinla as dineloand in U.S. Pate Noe
3,630,92%

1t has lone been known that aqueous swelling col-
Joids) clavs, sush ns hentonite anrd montmorillonite clays,
can he modifiaed hy exchange of the metalliccation groups
with organic grouns, thereby changing the hydrophilie
clavs to eresnovhilic clavas,  The nee of auch organc—
rhilic elnys an pel-forming clayg hag haon describad in
U.S. Pote Koo 2,531,427 to Eo A. Hamaer. Jmprovements
and modiinations of the organophilic gel~forming clays
ave A=scribad, for evomple, in the following U.S.Pats
Wos: 2,966,506~Tordan; 4,105,57°~"inleyson, et al;
4,208, 218=Finlayron; 4,287,086-Firlnyacn; 4,434 ,075=
Mardia, et nle; 4,434,076=-Fnrdis, et al.; nld nagiened to
NL Indus*ries, Ina., formerly Hationnl lLead Companye
Accordine to these NI patents, theee oreganrorhilic clay
gallants ara nzeful in Jubrisating greases, oil based
ruds, 0il base preler fluids, printe, nyint=varnish=lacquer
removers, ndhesives, sealants, inks, polyestar gel coats
and the like. Howsver, nee ns a stabilizer in » non-

agueous liquid detercent cemposition for Joundering fabrics

/
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has net heen aurmanted,

On the other hand, the use of clays in combi-
nation with quaternarv srwenium compounds (often re-
ferred to as "OA" compounds) to imvart fabric softening
benefits to lsundering compositicna has also been des—
cribed. For instance, mention c¢an he made of the British
Patent Application GB No. 2,141,152 A, published Dec. 12,
1984, to P. Ramachandran, and the many pratents referred
to therein of fabris softening compositions based on or—
ganovhilic QA clays.

According to the aforermentioned 1,35, Pnt. Noo,
4,264,466 to iorletcen, et =l., the physical stability of
a disyersinn of particulate materials, such as detergent
builders in » non-nqueons linuid phase is improved by
using as = primary suspending ngent an impalpable chain
strunsture typ~ clay, innluding sepiolite, attarulaite,
and prlyeorskite cleye, The patentres st~te and the
comparntive examples in thig ra*ant shew that other tvres
of clnys, such a3 montmorillonite clny, e.g. Bentolite i,
hectorite clay (e.g. Veeruw M) and knolinite olay (e.r.,
Hydrite “X), avrn vhen vsed in conjunciion with an auxi-
liary sunpnsraien nid, inecluding cationic surfactants, jn-
aluaive of 07 commounds, are only poor susreniing agents,
Carleton, et nl. 2l=c refer tc vge of other colays as sug-

enzion sidg and westion, s exarple, 11,5, Pat, Nos,
P y ] s
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4,049,054; 4,005,027 (hoth aqneous avatems); 4,166,039;
31259";74; 5’5?{7,037: 5954015422 and .k, Patent ,‘\I)V]i'—'
gntion lo. 2,017,072

1',8. Patent 1,804,002 dignlosen ipearporation
into non=nrmecus 1iqoid fobrie tren*tine compositions of
vp to aboul 1% bv weipht of an arpanophilic water-awell-
nhle arectite rlay rodified with ~ astionice nritrogen—con=
taininy ~comround inetr:ding ot lesst one Ieona chain hvAdrc—
rarton hoving from ahout 8 to nbou* 22 nnrbon shtems to
form an elactie votwork or ntminture throurshout the sus—
pension to increase the vield etrens ard increase atability
of the snarensinne

while the addition of the ormanophilic clay im-
proves stability of the suspension, atill further ir—
rrovements oye Anaipad, eapecislly for rarticrinte aus—
vension=s havin: relatirely low vield values for ortimiz-
ing Adigpensing and Aispersion during nsfe

frinding to vednee the particle sime an A meANs
to increase product stability provides the fellowing Aad-
vantaoes:

1. The rarticle apccific aurface area i in-
arenand, nnd, therofore, particle wotting by the non-
aguecus vehicle {1iqui? nonminnic) is proportionately

improved.

5, The arerage dictanes hetween pigment particles

BAD ORIGINAL
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is rednced with » propertionste inerenae in particle-
to-particle interaction. Bach of these afferts contri-
hMrites to increowam the rest—gnl strength »nd the suse
rengion vield ~tresa while ~t the same tire, grinding
5 fignificantly veduces plastic viscesity.
The nhove=mentioned V,3. Fat. No. 4,316,812 dis-
n2lortea the henefits o~f erinding s0lid particles, r.g.,
builder and bleach, te 2n nversge particle dicmeter of
less thor 10 ricrons. Howevery, it hss heen found that
1O merely ¢rinding tc svch smell rarticle «izes does not,
by iteplf, impart sufficient Jong terr stsbility agsinat
rhaze snparation,
The Jow density fillor materinl is nerd for
gtabilizing nrairst Thase separation liguid suspensiors
15 of finelv divided ~clid particulsnte motter ir a liguid
rhase hy equrlizing the densities of the dispersed
rarticle phase ard the liquid vhace, Thesa modified
liquid suspensiors aexhibit ~rr~ellent rhase atobilization
wher 1nft to stand for ervtended poariods of time up to 6
20 months or longer or aven wher suhjected to nroderate
shaking, Howevar, it has recently baeon observed that
when the lov—density £311-v modified suspensions are
subjectad to etrong wibratious, such a2 may bhe encoun-

tered Auring trsnsvortstion by rail, truck, eteo., the

sV}
\n

homogeneity of tha diepsreion in desreded =3 2 vortion
/
TR
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of the low denntty filler rmiprates to the upper surface

! 3
of the lignid sueponsion.
Mhare fare, ntill further {mprovensnts are de-
aived in the stahidity of non-—ansveous 1innid fabrie
5 troating conpesitionge
Aceardinglyv, it is °n nhisct of the inyention to
rrevide 1innid fabrig tre~tins acomvenitier which are suc=
rensinna of innoluble fabric-trentine particles in A non-
amuecus 1ignid and which are ateregn snd trangportstion
10 atable, panity .yourshle nnd Aigrarnible in cold, warm
or hot wnter,
Another objent of this invention is to formulate
highly built heavy Auby nore—aquenus 1iquid porionic sur-
frotent 1aundry Ao tergent compeaitions which reaist set-

tling of the augrendnd anlid partirlea or saparation of

[
N

tha 1iquid phasee

v speaific object of thi« invention is %o vrovide
n nop-olling, ntohle henvy dntr built nen—aquecus liquid
nonienis lamdry detergent normoaition which inclndex a

20 non—aauesus 1isuid componnd of 2 nonionic surfactant,

fabric-treating =0lid particles anarvendsd in the non=
aqueous liavind, ond nn amount nr to ahont 10 by weight
of a low densgitv filler being snfficiant to subatantial=
1y =nqualize the donsity of the continvoun 1iqnid phase

25 and the denaity of the angpendnrd particulate phase - in-

waD ORIGINAL
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clusive of the low denaityv filler »nd othe» suspended
rarticles, sveh ae huilder partinles, snd on anount, up
to nbout 1% hy weisht, of an orrmenorhilin modified clay
to prevent loas af nroduet homoyoneitv evan when the
cormponition im =uhjected to strones vibrational forces.

A more seraral object of the inventien is to rro-
vida n metho? for imrrovine the atability of swgpenaions
of finely divided 30l1id partisulete mottar in A non-
aquooug liqnid metrix by addiswr to the sugpenajon A mix—
ture (1) low *onsity filler and (2) organerhilie elay,
wherein tha lou density fillar eon interact with the so-
1id rartisvlate me*tar of highar Aengity thap the filler,
to erunli~n the Aepsities of the dispersad narticle phase
and the dengity of the nen-nquoons linnid mntrix, while
the oreanophilic clay imparts a viascoelastic network
structure to the svapension sufficient to stabilize bhoth
the lov Aenaity filler and the snepended =olid particulate
matter against vbase seporstion even wnder strong vigro=
tion conditions,

These and other objscts of the invention which will
become more arparent frem the following detailed deserip-
tion of preferred embodiments have been accomplished based
on the inventorn' Adiscovary that by adding a amall amount
of ar orepomorhilic clas o a liquid suspension of finely

divided fumctionally nrtive susvpanded rarticlez, coniain-

BAD ORIGINAL
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ine n oamall amount of low density filler, the filler end
other functional suspended particles interacting in such
a manner as to provide, in essence, a suspension of com—
posite particles having a density cf substantially the
save v:slue as the density of the continuous liqﬁid phase,
e stronger network structure is provided and is thereby
effective to inhibit the tendency of the suspended func-
tional particles, e.g. detergent builder, bleaching agent,
antistatic agent, etc., to settle and conversely, to in-
hibit rising of the low density filler or formation of a
clear liquid phase, when the composition is subjected to
strong vibrational forces.

Accordingly, in one aspect, the present invention
provides a liquid cleaning composition composed of a sus—~
pension of functionally active particles in a 1liquid non-
ionic surfactant wherein the composition includes an
amount of low density filler to increase the stability
of the suspension while at rest gpd when shaken and an
amount of organophilic clay to improve stability of the
composition when subjected to strong vibrational forces.

According to another aspect, the invention provides
a method for cleaning soiled fabrics by contacting the
goiled fabrics with the liquid non-ionic laundry deter—
gent composition as described above.

According to still another aspect of the invention,

BAD ORIGINAL
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& method is provided for stabilizing a suspension of a

first finely divided functionally actiwe.particulata 80
1lid substance in a continuous liquid wvehicle phase, the
suspended solid particles having s density greater than
the density of the liquid phase, which method involves
adding tq the suspension of solid particles an amount of
a8 finely divided filler having a density lower than the
density of the liquid phase such that the demsity of the
dispersed solid particles together with the filler be-
comes similar to the density of the liquid phase and a
small amount of an organophilic clay tb enhance the
structural cohesiveness of the suspension and overcome

the tendency of the filler to rise to the surface of the

composition when the composition is subjected to strong

vibrational forcea, such as during shippinge

In the preferred embodiment of specisl interest
herein the liquid phase of the composition of this ine
vention is comprised predominantly or totally of liquid

nonionic eynthetic organic detergent. A portion of the
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liquid phase may be composed, however, of organic sol-
vents which may enter the composition as solvent vehis
cles or carriers for one or more of the solid particulate
ingredients, such as in enzyme slurries, perfumes, and
the like. Alsoc as will be described in detail belowy

orgenic solvents, such as alcohols and ethers, may be

added as viscosity control and anti-gelling agents,
The nonionic synthetic organic detergents employed

in the practice of the invention may be any of a wide
variety of such compounds, which are wel} known and, for
example, are described at length in the text Surface
Active Agents, Vol. 1I, by Schwartz, Perry and Berch,
published in 1958 by Interscience Publishers, and in
McCutcheon's Detergents and Emulsifiers, 1969 Annualy

the relevant disclosures of which are hereby incorporated
by reference, Usually, the nonionic detergents are poly-
Jower alkoxylated lipophiles wherein the desired hydrow=

phile-lipophile balance is obtained from addition of a

hydrophilic_; .sy~lower alkoxy group to a lipophilic moietye

o 15 v
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A preferred class of the nonionic detergent employed is
the poly—lower alkoxylated higher alkanol wherein the al-
kanol is of 10 to 22 carbon atoms and wherein the number
of mols of lower alkylene oxide (of 2 or 3 carbon atoms)
is from 3 to 20. Of such materials it is preferred to
enploy those wherein the higher alkanol is a higher fatty
alcohol of 10 to 11 or 12 to 15 carbon atoms and which
contain from 5 to 18, preferably 6 to 14 lower alkoxy
groups per mol. The lower alkoxy is often just ethoxy
but in some instances, it may be desirably mixed with
propoxy, the latter, if present, often being a minor
(less than SQ%) proportion. &xemplary of such compounds
are those wherein the alkanol is of 12 to 15 carbon atoms
and which contain about 7 ethylene oxide groups per mol,
€sgo, Neodol 25~7 and Heodol 23-6.5, which products'are
made by Shell Chemical Company, Inc. The former is a
condasation product of a mixture of higher fatty alcohols
averaging about 12 to 15 carbon atoms, with about 7 mols
of ethylene oxide and the latter is a corresponding mix—
ture wherein the carbon atom content of the higher fatty
alcohol is 12 to 13 and the number of ethylene oxide
groups present averagzes about 6.5. The higher alcohols
are primary alkanols., Other examples of such detergents
include Tergitol 15-5-7 and Tergitol 15~-5-9, both of

which are linear secondary alcohol ethoxylates made by

K
»

. ¥
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Union Carbide Corp. The former is mixed ethoxylation

‘-I
product of 11 to 15 carbon atons linear secondary alka—
nol with seven mols of ethylene oxide and the latter is
a similar product but with nine moles of ethylene oxide
being reacted.

Also useful in the present composition as a com-
ponent of the nonionic detergent are higher molecular
weight nonionics, such as Heodol 45-11, which are similar
ethylene oxide condensation products of higher fatty al—
cohols, with the higher fatty alcohol being of 14 to 15
carbon atoms and the number of ethylene oxide groups per
mol being about 11. Such products are also made by Shell
Chemical Companys. aAnother preferred class of useful non-
ionics are represented by the commercially well known
class of nonionics which are the reaction product of a
higher linear alcohol and a mixture of ethylene and pro-
pylene oxides, containing & mixed chain of ethylene oxide
and propylene oxide, terwinated by a hydroxyl groupe
xamples include the nonionics gold under the Plurafac
trademark of Basf, such as klurafac RA30, Flurafac Ra40
(a 013—015 fatty alcohol condensed with 7 moles propylene
oxide and 4 moles ethylene oxide), Flurafac D25 (a Cl3~
015) fatty alcohol ceondensed with 5 moles propylene oxide
and 10 moles ethylene oxide), Plurafac B26, and Plurafac

RA50 (a mixture of equal parts Flurafac D25 and Flurafac
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Ra 40).
Generally, the mixed ethylene oxide-propylene
xodide fatty alcohol condensation products represented

by the general formula
RO(C_H.O) (C.H,O) H
(c5hg ), (0ot )q '

vherein R is a straight or branched prinary or secondary
aliphatic hydrocarbon, preferably alkyl or alkenyl, espe-
cially preferably alkyl, of from 6 to 20, preferably 10 to
18, especially preferably 12 to 18 carbon atoms, p is a
nunber of from 2 to 8, preferably 3 to 6, and q is a
nunber of from 2 to 12, preferably 4 to 10, can be advant-
ageously used whsre low foaming characteristics are de—~
sired. In addition, these surfactants have the advantage
of low gelling temperstures.

Another group of liguid nonionics are available

from Shell Chemical Company, Inc. under the Dobanol trade-

mark: Dobanol 91-5 is an ethoxylated Cy-Cy, fatty alcohol

with an average of 5 moles ethylene oxide; Dobanol 25-7
is an ethoxylated 012-015 fatty alcohol with an average
of 7 moles ethylene oxide; etce

In the preferred poly~lower alkoxylated higher al-
kanols, to obtain the best balance of hydrophilic and
lipophilic moieties the number of lower alkoxies will
usually be from 40/ to 100/% of the number of carbon

atoms in the higher alcohol, such as 40 to 60/ thereof
/
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and the noniounic detergent will often contain at least

»
)

50% of such preferred poly-lower alkoxy higher alkanol.
Higher molecular weight alkanols and various
other normally solid nonionic detergents and surface
active agents may be contributory to gelation of the
liquid detergent and consequently, will preferably be
omitted or limited in quantity in the present composi-
tions, although minor proportions thereof may be em~
ployed for their cleaning properties, etce With respect
to both preferred and less preferred nonionic detergents
the alkyl groups present therein are generally linear al-
though branching may be tolerated, such as at a carbon
next to or two carbons removed from the terminal carbon
of the straight chain and away from the alkoxy chain, if
such branched alkyl is not more than three carbons in
length., WNormally, the proportion of carbon atoms in such
s branched configuration will be minor rarely exceeding 20¢6
of the total carbon atom content of the alkyl. Similarly
although linear alkyls which are terminally joined to the
alkylene oxide chains are highly preferred and are consi~
dered to result in the best combination end detergencys
biodegradability and nop—-gelling characteristics, medial
or secondary joinder to the alkylene oxide in the chain
pay occur. It is usually in only & minor proportion of

such alkyls, generally less than 2046 but, as is the case

/
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of the mentioned Tergitols, may be greater. Also,

'y

when propylene oxide is present in the lower alkylene
oxide chain, it will usually be less than 20% thereof
and preferably less than 10% thereof.

When greater proportions of non-terminally al-
koxylated alkanols, propylene oxide-containing poly-lower
alkoxylated alkanols and less hydrophile~lipophile
balanced nonionic detergent than menticned above are em=
ployed and when other nonionic detergents are used instead
of the preferred nonionics reci ted herein, the product re—
sulting may not have as good detergency, staubility, vis-
cosidy and non-gelling properties as the preferred com-
positions but use of viscosity and gel controlling cow-
pounds can also improve the properties of the detergents
based on such nonionicse In some cases, as when a higher
molecular weight poly-lower alkoxylated higher alkanol is
employed, often for its detergency, the proportion there—
of will be regulated or limited in accordance with the
results of routine experiments, to obtain the desired de-
tergency and still have the product non-gelling end of
desired viscosity. Also, it has been found that it is
only rarely necessary to utilize the higher molecular
weight nonionics for their detergent properties since
the preferred nonicnics described herein are excellent

detergents and additionally, permit the attainment of the
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desired viscosity in the liquid detergent without gela~

tion at low temperatures. Nixtures of two or more cf
these liquid nonionics can also be uged and in sone cases
advantages can be obtained by the use of such mixturese.

In view of their low gelling temperatures and low
pour points, another preferred class of nonionic sur—
factants includes the C12-Cl3 secondary fatty alcohols
with relatively narrow contents of ethylene oxide in the
range of (rom about 7 to 9 moles, especially about 8
moles ethylene oxide per wolecule and the C9 to Cll, es-
pecially €10 fatty alcohols ethoxylated with about 6 moles
ethylene oxidee.

Furtherrore, in the compositions of this invention,
it may be advantageous to include an organic solvent or
diluent which can function as a viscosity control and gel—
inhibiting agent for the liguid nonionic surface active
agents. Lower (01-66) aliphatic alcohols and glycols,
guch as ethanol, isopropanol, ethylene glycol, hexylene
glycol and the like have been used for this purpose.
Yolyethylene glycols, such as FrG 400, are also useful
diluents. Alkylene glycol ethers, such as the compounds
gsold under the trademarks, Carbopol and Carbitol which
have relatively short hydrocarbon chain lengths (c2-c8)
and a low content of ethylene oxide (about 2 to 6 80

units per nolecule) are especially useful viscosity con~
/
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trol and anti-gelling solvents in the compositions of

this irvention. This use of the alkylene glycol ethers

is disclosed in the disclosure of which is incorporated

herein by reference, Suitable glycol ethers can be re-

Presented by the following general formula
RO(LHZCdzo)nH

where R is a 02-08, preferally 02-05 alkyl group, and n
is a number of from about 1 to 6, preferably 1 to 4, on
average.

Specific examples of suitable solvents include
ethylene glycol monoethyl ether (C2H5-0-CH20H20H), di-
ethylene glycol monobutyl ether (C4H9~0—(CH20H20)2H),
tetraethylene glycol monooctyl ether (CSH17-O-(CHZCHZO)4H),
etc, Diethylene'glycol ronobutyl ether is especially pre-
ferred.

Another useful antigelling agent which can be in-
cluded as a minor component of the liquid phase, is an
aliphatic linear or aliphatic wmonocyclic dicarboxylic
acid, such as the cg to C12 alkyl and alkenyl derivatives
of succinic acid or maleic acid, and the corresponding
anhydrides or an aliphatic monocyclic dicarboxylic acid
cowpound. The use of these comwpounds as antigelling
gents in non-aqueous liquid heavy duty built lasundry de—
tergent compositions is disclosed in the disclosure of

vhich is incorporated Herein in its entirety by reference
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thereto.

Briefly, these gel=inhibiting compounds are ali-
phatic linear or aliphatic monocyclic dicarboxylic sacid
compounds. The aliphatic portion of the molecule may be
saturated or ethylenically unsaturated and the aliphatic
linear portion may be straight of branched. The aliphatic
wmonoeyclic molecules may be saturated or may include a
single double bond in the ring. Furthermore, the alipha—
tic hydrocarbon ring may have 5- or 6-catbon atoms in the
ring, i.e. cyclopentyl, cyclobentenyl, cyclohezyl, or cy-
clohexenyl, with one carboxyl group bonded directly to a
carbon atom in the ring and the other carboxyl group
bonded to the ring through a linear alkyl or alkenyl groupe

The aliphatic linear dicarboxylic acids have at
jeast about 6 carbon atoms in the aliphatic moiety and
may be alkyl or alkenyl having up to about 14 carbon
atoms, with a preferred range being from about 8 to 13 car-
bon atoms, especially preferably 9 to 12 carbon atoms. One
of the carboxylic acid groups (~COOH) is preferably bonded
to the terwinal (alpha) carbon atom of the aliphatic chain
and the other carboxyl group is preferably bonded to the
next adjacent (beta) carbon atom or it may be spaced two
or three carbon atoms from the q-position, i.es on the
of or p~carbon atoms. The ypreferred aliphatic dicarboxy-

lic acids are the q,P—dicarboxylic acids and the corres—

—~ 23 -
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yonding anhydrides, and especially preferred are deri-
vatives of succinic acid or maleic acid and have the

general formula:

0
7 %
g, P

\ \
OH or /0
0

4 R,

CC

\ \

OH 0
5 wherein Rl is an alkyl or alkenyl group of from about 6

to 12 carbon atouws, preferably 7 to 11 carbon atoms, es—
recially preferably 8 to 10 carbon atoms,

The alkyl or alkenyl group may be straight or
branched. The straight chain alkenyl groups are espe-

10 cially preferred. 1t is not necessary that R} represent
a single alkyl or alkenyl group and mixtures of different
carbon chain lengths may be present depending on the start-
ing materials for preparing the dicarboxylic acide.

The alirhatic monocyclic dicarboxylic acid may be

15 either 5~ or 6-membered carbon rings with one or two
linear aliphatic groups bonded to ring carbon atoms,

The linear aliphatic groups should have at least about
6, preferably at least about 8, especially at least zbout

10 carbon atows, in total, and up to about 22, preferably

4
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up to about 18, especially preferably up to about 15
carbon stomg. When two aliphatic carbon atems are pre-
sent attached to the aliphatic ring they are preferably
located para— to each other. Thus, the preferred ali-
5 phatic cyclic dicarboxylic acid compounds may be repre-

sentsd by the following structural formula

T

R / __ R%-co0H

COOH

where
-Jw represents —CHZ-, ~CH=y —CHZ_CHE or =CH=CH-)
10 R2 represents an alkyl or alkenyl group of from
3 to 12 carbon atoms; and
R3 represents a hydrogen atom or an alkyl or al-
kenyl group of from 1 to 12 carbon atoms;
with the proviso that the total number of carbon
15 atows in R2 and R3 is from about 6 to about 22.
Yreferably —T— represents —CHZ—CHZ— or —CH=CH~-,
or —CH=CH-, especially preferably =CH=CH-e.
R2 and R3 are each preferably alkyl groups of from
about 3 to about 10 carbon atoms, especially
20 from about 4 to about 9 carbon atoms, with the

3

total number of carbon atoms in R2 and R” being

- o5 -
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from about 8 to about 15. The alkyl or alkenyl
groups may be straight of branched but are pre-—
ferably straight chains.

The amount of the nonionic surfactant is generally
within the range of from about 20 to about 70%, such as
about 22 to 60j% for example 255, 3(th, 35%, or 40% by
weight of the composition. The amount of solvent or di-
luent when present is usually up to 205, preferably up
to 15%, for example, 0.5 to 157, preferably 5.0 to 124.
The weight ratio of nonionic surfactant to alkylene gly-
col ether as the viscosity control and anti-gelling agent,
when the latter is present, as in the preferred embodi-
ment of the invention is in the range of from about 10031
to 1:1, preferably from about 50:1 to about 2:1, such as
10:1, ©:1, 6:1, 4:1 or 3:1.

The awount of the dicarboxylic acid gel-inhibiting
compound, when used, will be dependent on such factors as
the nature of the ligquid nonionic surfactant, e.ge. its
gelling tewperature, the nature of the dicarboxylic acid,
other ingredients in the composition which might influence
gelling temperature, and the intended use (ec.g. with hot
or cold weter, geographical climate, and so on). General—
ly, it is poasible té lower the gelling temperature to no
higher then about 3°C., preferaﬁly no higher than about OOG,

with amounts of dicarboxylic acid ant-gelling agent in the

Py _
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range of about 1% to about 30,e, preferably from about

1.5/ to abouf 15,5, by weight, based on the weight of the
liquid nonionic surfactant, although in any particular
case the optimuwn awmount can be readily determined by
routine experimentation.

YThe invention detergent compositions in the pre-
ferred embodiment also include as an essential ingredient
water soluble and/or water dispersibls detergent builder
salts. Typical suitable builders include, for example,
those disclosed in the aforementioned U.J. Fat. Nos.
4,316,812, 4,264,466, 3,630,929, and may others. Water—
soluble inorganic alkaline builder salts which can be
used alone with the detergent cowmpound or in admixture
with other builders are alkali wetal carbonates, borates,
phosphates, polyphosphates, bicarbonates, and silicates.
(ammonium or substituted anmonium salts can also be usedo)
Specific examples of such salts are sodium tripolyphosphate,
sodium carbonate, sodium tetraborate, sodium pyrophosphate,
potassium pyrophosphate, sodium bicarbonute, potassium tri-
polyphosphate, sodium hexametaphosphate, sodium sesquicar—
bonate, sodium mono and diorthophosphate, and potassium
bicarbonate. Sodium tripolyphesphate (THF) is especially
preferred where phosphate containing ingredients are not
prohibited due to environmental concerns. The alkali

wetal silicates are useful builder salts which also func-—
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tion to make the couwposition anticorrosive to washing

machine parts. Sodium silicates of Na20/3102 ratios of
from 1.6/1 to 1/3.2, especially about 1/2 to 1/2.8 are

preferred. lotassium silicates of the saue ratios can

also be used.

Another class of builders are the water-insoluble

aluminosilicates, both of the crystalline and amorphous
type. Various crystalline zeolites (i.e. aluminosilicates)
are described in British iat. los. 1,504,168, U.S. Iat. No.
4,409,136 and Canadian Fat, lios. 1,072,835 and 1,087,477,
all of which are hereby incorporated by reference for.such
descriptions. an example of amorphous zeolites useful
herein can be found in Belgian Fat. lo. 835,351 snd this
patent too is incorporated herein by reference. The zeo-

lites generally have the formula
(hzo)x.(A1203)y(0102)th20

wherein x is 1, y is from 0.8 to 1.2 and preferably 1, z
is from 1.5 to 3.5 or higher and preferably 2 to 3 and

w is from O to 9, preferably 2.5 to 6 and li is preferably
sodium. 4 typical zeolite is type A or similar structure.
with type 4A particularly preferred., The preferred alumi-
nosilicates have calcium ion exclhiange capacities of about
200 milliequivalents per grem or greater, e.g. 400 meq/g.

bxamples of organic alkaline sequestrant builder

4

-— DR .



10

15

20

25

26192

salts which can be used alone with the detergent or in
admixture with other organic and inorganic builders are
alkali metal, ammonium or substituted ammonium, amino-
polycarboxylates, e.g. sodium and potassium ethylene
diaminetetraacetate (EDTA), sodium and potassium nitrilo-—
triacetates (IiT4) and triethanolammonium N-(2-hydroxy-
ethyl)nitrilodi&cetates. liixed salts of these polycar—
boxylates are also suitable.

Other suitable builders of the organic type in-
clude carboxymethylsuccinates, tartronates and glycollates
and the polyacetal carboxylatess The polyacetal carboxy—
lates and their use in detergent compositions are des—
cribed in 4,144,226; 4,315,092 and 4,146,495, Other
patents on similar builders include 4,141,676; 4,169,934;
4,201,854; 4,204,852; 4,224,420; 4,225,685; 4,226,960;
4,233,422; 4,233,423; 4,302,564 and 4,303,777 Also re-
levant are suropean Yatent Application Hos. 0015024,
0021491 and 0063399.

The proportion of the suspended detergent builder,
based on the total composition, is usually in the range
of from about 10 to 60 weight percent, such as about 20
to 50 weight percent, for example about 25 to 40% by
weight of the composition.

According to the invention the physical stability

of the suspension of the detergent builder compound or



10

15

20

25

26192

compounds or any other finely divided suspended solid

particulate additive, such as bleaching agent, pigment,
etco, in the liquid vehicle is drestically improved by

the presence of a low density filler such that the density
of the continuous liquid phase is approximately the same
as the density of the solid particulate dispersed phase
including the low density fillers

The low density filler may be any inorganic or or-
ganic particulate matter which is insoluble in the liquid
phase/solvents used in the composition and is compatible
with the various components of the composition. In addi-
tion, the filler particles should possess sufficient mecha—
nical strength tec sustain the shear stress expected to be
encountered during product formulation, packaging, ship-
ping and use.

Within the foregoing general criteria suitable
particulate filler materials have effective densities in
the range of from about 0,01 to 0.50 g/cc, especially about
0,01 to 0.20 g/cc, particularly, 0,02 to 0,20 g/cc, mea=
sured at room temperature; e.go 23°C°, and particle size
diameters in the range of from about 1 to 300 microna,
preferably 4 to 200 microns, with average particle size
diameters ranging from about 20 to 100 microns, preferably
from about 30 to 80 microns.

The types of inorganic and organic fillers which

4
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have such low bulk densities are generally hollow micro—

spheres or microballoons or at least highly porous solid
particulate matters

For example, either inorganic rocrospheres, such
as various orgapic polymeric microspheres or glass bub-
bles, are preferred. Specific, non-limiting examples of
crganic polymeric material microspheres include poly-
vinylidene chloride, polystyrene, polyethylene, polypro-
pylene, polyethylene terephthalate, polyurethanes, poly-
carbonates, polyamides and the like. bore generallyyp
any of the low density particulate filler materials dis-
closed in the aforemented GB No. 2,168,37TA at page 4,
line 43-55, including those referred to in the hoorehouse,
eto.ale and Wolinski, et al. patents can be used in the
non-aqueous compositicns of this invention. In addition
to hollow microspheres other low density inorganic filler
paterials may slso be used, for exumple aluminosilicate
zeolites, spray-dried clays, etco

However, in accordance with an especially preferred
embodiment of the invention the light weight filler is
formed from a water-soluble material. This has the ad-
vantage that when used to wash soiled fabrics in an
aqueous wash bath the water—scluble particles will dis-
solve and, therefore, will not deposit on the fabric being

washed. In contrast the water—insoluble filler pérticles

‘
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can more easily adhere to or be adsorbed on or to the

fibers or surface of the laundered fabrice.

48 a gpecific example of such light weight filler
which is insoluble in the non-aqueous liquid phase of
the invention composition but which is soluble in water
mentién can be made of sodium borosilicate glass, such
as the hollow microspheres available under the tradename
Q-Cell, particularly Q -Cell 400, Q-Cell 200, Q-Cell 500
and so ond These materials have the additional advantage
of providing silicate ions in the wash bath which funo-
tion as anticorrosion agents.

As examples of water soluble organic material suit-
able for production of hollow microsphere low density
particles mention can be made, for example, &f starch,
hydroxyethylcellulose, polyvinyl alcohol and polyvinyl-
pyrrolidone, the latter also providing functional pro-
perties such as soil suspending agent when dissolved in
the aqueous wash bath.

One of the critigal features of the present inven-
tion is that the amount c¢f the low density filler sadded
to the non—-aqueous liquid suspension is such that the
mean (average) statistically weighted densities of the
suspended particles and the low density filler is the
samwe as or not greatly different than the density of the
liquid phase (inclusive of nonionic surfactant and other

/
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solvents, liquids and dissclved ingredients). What

this means, in practical terms, is that the density of
the entire composition, after addition of the low den—
sity filler, is approximately the same, or the same as
the density of the liquid phase alone, and also the den—
sity of the dispersed phase alone.

Therefore, the amount to be added of the low de~
gity filler will depend on the density of the filler, the
density of the liquid phase alcne and the density of the
tokal composition excluding the low density filler. For
any particular starting liquid dispersion the amount re-—
quired of the low density filler will increase as the den—
gity of the filler increases and conversely, a smaller
amount of the low density filler will be required to effect
a given reduction in density of the final composition as
density of the filler decreaées.

The amount of low density filler required to
equalize the densities of the liquid phase (known) and
the dispersed phase can be theoretically calculated using
the following equation which is based on the assumption of
ideal mixing of the low density filler and non-aqueous

dispersion:

Mmg - ms_ 0 1liq
hf d1iq do - dms

where



26192

(Mms)/hf represents the mass fraction of low den-

sity filler (e.g. microspheres) to be added

to the suspension to make the final composi-

tion density equal to the liquid density;
dg = liquid displacement density of the low den~

sity filler;

d1iq = density of liquid phase of suspension;

do = dens ity of starting congposition (i.ee sus~
pension before addition of filler);

lif = mass of £inal composition (i.e. after addi-

tion of filler); snd

hms = mass of filler to be added.

Generally, the amount of low density filler required
to equalize digspersed phase density and liquid phase den-—
sity will be within the range of from about 0.01 to 10%
by weight, preferably about 0,05 to 6.0, by weight, based
on the weight of the non-aqueous dispersion before the
addition of the filler.

Although it is preferred to make the liquid phase
dengity and dispersed phase density equal to each other,
ieeo dliq/dsf=1°o' to obfain the highest degree of stability,
small differences in the densities, for example dliq=dsf=o°90
to 1.10, especially 0.95 to 1.05, (where dgp is the final
density of the dispersed phase after addition of the filler)

will still give acceptable stabilities in most cases, gene~

/
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rally manifested by absence of phase separation, €.ge 1O

‘o

appearsnce of a clear Jiguid phase, for at least 3 to 6
nonths or moree.

As just described, the present invention requires
the addition to the non—agueous liquid suspension of fine-
ly divided fabric treating solid particles of an amount
of low density filler sufficient to provide a mean statis~
tically weighted density of the solid particles and filler
particles which is similar to the density of the continuous
liquid phase. However, merely having a atatistically
weighted average density of the dispersed phase similar
to the density of the liquid phase would not appear by
itself to explain how or why the low dens ity filler exerts
its stabilizing influence, gince the final composition
gtill includes the relatively dense dispersed fabric
treating solid particles, eege phosphates, which should
pnornally settle and the low density filler which should
normally rise in the liquid phase.

Although not wishing to be bound by any particular
theory, it is presumed, and experimental data and micro-
scopic observations appear to confirm, that the dispersed
detergent additive solid particles, such as builder,
bleach, and so on, actually are attracted to and adhere
and form a mono— Or poly-layer of dispersed particles

surrounding the particles of low density filler, forming

-
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"composite" particles which, in effect, function as

»

single unitary particles. These composite particles can
then be considered to have a density which closely
approximates a volume weighted average of the densities

of all the individual particles forming the composite

particless
v
a, + —L
H d
- g
cp v
1+ 5=
H
where
dcp = dems ity of composite particle;
dH = density of dispersed phase (heavy particle);
d; = density of filler (1ight particle);
VH = total volume of dispersed phase particles in

conposite;

VL = total volume filler particle in composite.

However, in order for the density of the composite

particle,to be similar to that of the liquid phase, it is .

" necessary that a large number of dispersed particleg

interact with each of the filler particles, for example,
depending on relative densities, several hundred to
several thousand of the dispersed (heavy) particles
should associate with each low density filler particles

Accordingly, it is another feature of the compo=



10

15

20

25

26192

sitions and method of this invention that the average

> ]
particle size diameter of the low density filler must
be greater than the average particle gize diameter of
the dispersed phase particles, such as detergent builder,
etc., in order to accommodate the large nunber of dis—
persed particles on the surface of the filler particles
In this regard, it has been found that the ratio of the
average particle size diameter of the low density filler
particle to the average particle gsize diameter of the dis-
persed particles nust be at least 6:1, such as from 6:1
to 30:1, especially 8:1 to 20:1, with best results being
achieved at a ratio of about 10:1. At diameter ratios
gwaller than 631, although sone juprovement in stabiliza—
tion may occuly depending on the relative densities of
the dispersed particles and filler particles and the den—
gity of the ligquid phase, satisfactory results will not
generally be obtained.

Therefore, for the preferred range of average
particle size dianeter for the low—-density filler parti-
cles of 20 to 100 microns, especially 30 to 80 micronsy
the dispersed phase particles should have average parti-
cle size diameters of from about 1 to 18 microns, espe-—
cially 2 to 10 microns. These particle sizes can be
obtained by suitable grinding as described belowe

Although, as described in the aforementioned,,$he

/
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incorporation of the low density filler greatly reduces
any tendency of the suspended or dispersed phase to set-
tle or rise or for a clear liquid layer to form at the
upper portion of the composition. Nevertheless, it was
subsequently discovered that under transportation (ship—
ping) conditions wherein the compositions are subjected
to the strong hnd repeated vibrational forces normally
encountered in, for example, travel by rail or truck,
the low density filler tends to rise to the top of the
composition with a corresponding degree of settling of
the functionally active solid suspended particles towards
the bottom of the vessel in which the composition is
stored.

While the reagon for the adverse effect of the
strong vibrational forces has not been fully determined
it may be hypothesized that the vibrational forces are
sufficiently strong to overcome the weak attraction
between the low density filler and the functionally
active suspended particles in the composite particles
as previously described. As an alternative theory, it
is pogsible that the strong vibrational forces can result
in localized disturbances vhere yield stress is greater
than thé yield value of the suspension, thereby causing
destabilizafione.

However, by whatever mechanism the low density

/
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filler migrates towards the upper surface of the liquid

' ]
suspension it has now been found, and this is the essence
of the present inventicn, that the homogeneity of the
liquid suspension composition can be maintained, even
under application of strong vibrational forces, by in-
corporating into the composition, before, during, or after
introduction of the low demsity filler, a small amount,
generally up to about 1% by weight of the composition,
of an organophilic modified claye

As described in the aforenenticned commonly as-—
gigned copending application Sere No. 063,199, the useful
organophilic modified clays form a viscoelastic network
structure in the composition and it is presumed, although
applicants do not wish to be bound by eany particular
theory of operation, that this elastic network structure
is capable of absorbing the strong vibrational forces to
thereby stabilize the susypensions even under these ad—
verse conditions, more particularly, it is presumed that
the organophilic clay additive increases the yield point
of the suspension so that the yield stress resulting from
the vibration does not exceed the yield pointe

iny of the organophilic modified clays as dis-—
closed in the concurrently can be used in the present
cowpositions.

The organophilic modified clay can be based on

!
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any sweiling clay moditied to exhibit high gelling
efficiency in the organic liquid vehicle. As example
of such swelling clay materials which can be used
(after appropriate modification as described below)
mention can be made of the smectite clays especially
clays especially the bentonite, e.ge sodium and lithium
bentonites; montmorillonites, e.gs S8odium and calcium
montmorillonites; saponites, e.gs sodium and calcium mont-
morillonites; saponites, 6.ge sodium sapténites; and hec-
torites; e,g. sodium hectorites. Other representative
cleys include beidellite and stevensite.

The aforementioned smectite~type clays are three-
layer clays characterized by the ability of the layered
structure to increase its volure several-fold by swelling
or expanding when in the presence of water to form a
thixotropic gelatinous substance. There are two main
classes of snectite-type clays: in the first class, alu-
minum oxide is present in the silicate crystal lattice;
in the second class, magnesium oxide is present in the
silicate crystal lattice. Atom substitution by ironm,
magnesium, sodium, potassium, calcium and the like can
occur within the crystal lsttice of the smectite clays.
1t is-customary to distinguisgh between clays on the basis
of their predominant cation. For example, a sodium cley
is one'in which the cation is predominantly sodium. Alu~

i
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pinum silicates wherein sodium is the predominant cation
are preferred, such as, for example, bentonite clayse
Among the bentonite clays, those from Wyoming (general-
1y referred to as western or Wyoming bentonite) are
especially preferred.

Preferred swelling bentonite clays are sold under
the trademark liireral Colloid, as industrial bentonite,
by Benton Clay Company, an affiliate of Ceorgia Kaolin
Co. These materials which are same &8s those formerly
g0ld under the trademark THIX0-JEL, are selectively mined
and beneficiated bentonite, and those considered to be
most useful are availsble as Mineral Colloid Ne.'s 101,
etc., corresponding to TH1XO-JELs Ho's. 1, 2, 3 and 4.
Such meterials have pH's (6% concentration in water) in
the range of 8 to 9.4, maximum free noisture contents
of about 8% and specific gravities of about 2.6, and for
the pulverized grade at least about 85% (and preferably
100) passes through a 200 mesh U.S. Sleve Series sieveo
More preferably, the bentonite is one wherein essential-
1y all the particles (i.0, at least 9 thereof, pre-
ferubly over 95%) pass through a Hooe 325 sieve and most
preferably all the particles pass through such a sieve.
The swelling capacity of the bentonite in water is usual-
1y in the range of 2 to 15 ml/pram, and its viscosity,

at a 6% concentration in water, ig usually from about 8
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to 30 centipoise.

A

Instead of utilizing the THIXO~JEL or hiheral
Colloid bentonite one may employ products, such as that
sold by Americen Colloid Coupany, Industrial Division,
as General Furpose Bentonite Powder, 325 mesh, which has
a mwinimum of 957 thereof finer than 325 mesh or 44 microns
in diameter (wet particle size) and a minimum of 96% finer
than 200 mesh or 74 microns diameter (dry particle gize).
Such a hydrous aluminum silicate is comprised princfpal-
ly of monomorillonite (90L# minimum), with smaller pro-
portions of feldspar, biotite and selenite. A typical
analysis on an "anhydrous" basis, is 63.0% silica, 21.5%
alumina, 3.3% of ferric iron (as Fe203), 0.45% of ferrous
iron (as Fe0), 2.7% of magnesium (as Mg)), 2.6% of sodium
and potassium (as HaZO). 0.7% of calcium (as Ca0), 5.6%
of crystal water (as H20) and 0.7% of trace elements.

Although the western bentonites are preferred it
is also possible to utilize other bentonites, such as
those which nay bé made by treating Italian or similar
bentonites containing relatively small proportions of ex-
changeable monovalent netals (sodium and potassium) with
alkaline materials, such as sodium carbonate, to increase
to cation exchange capacities of such products: It is

considered that the Na,.0 content of the bentonite should

2

be at least about 0.5%, preferably at least 1% and more
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preferably at least 2/ so that the clsy will be satis—

factorily swelling. FPreferred swelling bentonites of
the types described above are sold under the trade

names Laviosa and Winkelmann, e.g. lLaviosa AGB and
Winkelmann G-~13, Other examples %nclude Veegum F and
Laponite SP, beth sodium hectorites, Gelwhite L, a cal-
ciwn montmorillonite, Gelwhite GP, a sodium montmorillo-
nite, Barasym LIH 200, a lithium hectorite,

The smectite clay materials sas described above
are hydrophilic in nature, i.e. they display swelling
characteristics in aqueous media. Conversely, they are
organophobic in nature and do not swell in nonagueous
or predomineantly non—-agueous systems.

Accordingly to this invention, the organophobic

nature of the smectite clay materiuls 1s converted to an

organophilic nature. 'This can be sccomplished by exchang-

ing the metal cation, e.ge, Na, h, Li, Ca, etc. of the
clay, with an organic cation, at least on the surface of
the clay particles. This can be accomplished, for exam-
ple, by admixing the clay, organic cation and water, to-
gether, preferably at a temperature within the range of
20° to 100°C., for a pericd of time sufficient for the
organic cation to intercalate with the clay particles at
least on the surface, followed by filtering, washing,

drying and grinding. For further details reference can

/
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be made to any of the aforementioned U.3. Pat. Hoe
2,531,427, 2,966,506, 4,105,578, 4,208,218, 4,287,086,
4,424,075 and 4,434,076, the disclosures of which are
incorporated herein in their entireties by reference
theretos

The organic cationic material is preferably a
quatermary amscnium congound, particularly one having
surfactant properties, indicative of at least one long
chain hydrocarbon group (e.g. from about 8 to about 22
carbon atoms), al though surfactant properties or other
fabric beneficial properties are not required, nor is it
esgsential that the caticnic modifier itself be useful as
a suspengion agent., However, any of the cationic sur—
factant compounds disclosed as useful auxiliary suspen-—
sion aids in the aforementioned U.3. Fat. lo. 4,264,466,
at columns 23-29, the disclosure cf which is incorporated
herein in its entirety, can be used for modifying the
smectite clay material to render the latter organophilic.
The organic cationic nitrogen compounds described in the
aforementioned U.3. Fat. Mo. 2,531,427 to Hauser, or those
mentioned in any of the LiL Industries patents 2,966,506;
4,105,578, and so on, the disclosures of which are incor-—
porated herein by reference, can also be favorably used,.

The preferred modifiers are the quaternary ammo—

nium compounds of formula

R 1R R 4y_7 + £
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wherein Rl, R2, R3 andRR4, are each, independently, hy—

drogen, or a hydrophobic organic alkyl, aryl, aralkyl,
alkaryl or alkenyl radical containing from 1 to 30 car-
bon atoms, preferably 1 to 22 carbon atoms, at least two
R groups preferably having from 1 to 6 carbon atoms and
at least one R group, preferably at most two R groups,
having from 8 to 22 carbon atows; X is an anion, which
Nay be inorganic, such as halide, e.g. chloride or bro-
mide, sulfate, phosphate, hydroxide, or nitrate, or or-
ganic, such as methylsulfate, ethylsulfate, or fatty acid,
e.ge acetate, propionate, laureate, myristate, palmitate,
oleate or stearate.

pxamples of preferred organophilic modifiers are
the mono~ and di-long chain (ee.gs Cg tc Cigs especially

¢ to 018) alkyl quaternary compounds. Representative

10
exanples of the wonclong chain quaternary ammonium sur-
factants include stearyl trimethyl anmonium chloride, tal-
low trimethyl ammonium chloride, benzyl stearyl dimethyl
ammonium chloride, henzyl hydrogenated tallow dimethyl
ammonium chloride, benzyl cetyl dimethyl ammonium chlo—
ride and the corresponding browides, iodides, sulfates,
methosulfates, acetates, and other anions previously men—
tioned. Typical representative exanples of the di-long

chain quaternary ammonium compounds include dimethyl di-

stearyl sumonium chloride, dimethyl dicetyl ammonium
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chloride, dimethyl stearyl cetyl ammonium chloride,

dimethyl ditallow ammonium chloride, dimethyl myristyl
cetyl ammoniwn chloride,and the correspending bronides,
iodides, sulfates, methosulfates, acetates and other
anions previously mentioned. Other representative come
pounds include octadecyl ammonium chloride, hexadecyl
ammonium acetate, and so on.

In addition to the quaternary ammonium (QA) com~
pounds, other guaternizable nitrogen containing organic
cations can also be used to form organophilic clay parti-
cles. For instance mention can be made of imidazolinium
compounds such as, for example, 1-(2-hydroxyethyl)-2-do-
decyl-l-benzyl-2 imidazolinium chloride, and heterocyclic
nitrogen ring containing compounds, such as long chain
hydrocarbon substituted pyrrolidones, pyridines, morpho-
lines, and the like, such as N,N~octadecylmorpholinium
chloride.

The amount of crganic cation substitution need only
be that amount sufficient to impart to the clay the re-
quisite organcphilic property to provide the enhanced
stabilizing characteristic desired. Generally, depending
on the nature of the organic substituent this amount can
range from about 10 to 10077, preferally 20 to 100%, such
as 307, 407, 50 or 60, of the availuble base exchange

capacity of the clay material. Usually, and preferably,

’
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at least ;ufficient of the organic cowpound is used to
cover or coat the surface of the clay particles.

Suitable organophilic clays which can be used in
this inventiocn are corwmercially available, for example,
the products sold under the Bentone trademark of NL In-—
dustries, liew fork, H.Y., such as Bentone 21, which is
a hectorite clay (mugnesium montmorrilonite) modified
with benayl dimethyl hydrogenated tallow ammonium chlo-
ride. and Bentone 38, whicu is a hectorite clay, nmodified
with dimethyl dioctadecyl ammonium chloride. Other
sources of organophilic clays include, for example , Sud—
Chenie, bunich Germany; Laviosa, Livorno, ltaly; Laporte,
France; and Yerchem, United hingdome

'"he organophilic clays are used in only minor
amount, generally less than 1,0/4 by weight, preferably
jess than O.7% by weight, based on the total composition.
Usually, amounts of at least about O.1 weight percent,
preferably 0.2 weight percent, such as 062574y 037, 0435%,
or O.4%, will enable production of stable, mildly thixotro-
pic non-agueous liquid suspensions of finely divided de-
tergent builder or other water soluble or dispersible
fabric treating agent.

The organophilic modified clay can be incorporated
into the non-agueous liguid dispersion of the suspended
particulate ingredients either directly as & powder or

/
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after being predispersed in a portion of the liquid
vehicle of the suspension, e.gs, the liquid nonionic sur-
factant, the latter method being preferred. Furthermore,
whether added to the susypension directly as a powder or
pre-gelled in a portion of the liquid vehicle, the or—
ganophilic clay may be added to the suspension before or
after the suspension is ground to an average particle
size of no wore than 15 microns, preferably ko more than
10, especially from 1 teo 1C microns, most preferably

frox 4 to 8 microns,

In a preferred embodinent the organophilic clay
is first predispersed either in part of the liquid non-
ionic surfactant forming the principal liquid vehicle #r in
a different nonionic surfactant or in a solvent or diluent
as previously described, or in any suitable mixture of sur-
factant(s), and/or solvent(s), and/or diluent(s). The
predispersed clay suspension, if necessary, can be sub -
jected to grinding in a high shear grinder, to form the
organophilic clay pregel. Separately, the remaining so—
lid particulate matter is suspended in the liquid nor—
ionic surfactant and optional diluent/solvent, and is
also subjected to grinding. The clay pregel and the
particulate matter suspension can be ground to the final
desired average particle size before they are mixed with

each other, or the pregel and suspension can be wixed

1]
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and then subjected to further grinding. In the latter

d ]
case, the suspended particulate matter can further con-
tribute to the attrition of the organcphilic clay parti-
clese.

In any of the foregoing embodiments wherein the
organophilic clay is subjected to grinding, such as to
form an organophilic clay gel, the clay is added separate-
1y from the low density filler since the latter should not
be subjected toc high shear or grinding forces. Moreovery
it is preferred that the low density filer is added as
the last componant of the formulation under conditions
which minimize the shear forces applied to the low den—
sity filler while still providing uniform distribution
of the filler throughout the compositions To accomplish
this result it has been found convenient to mix all of
the ingredients, including the organophilic clay, as pre-—
viously described, except for the low density filler, and
to form a thickened sus)jension and thereafter subject the
suspension to mixing under low shear with a propellor—
type blade mixer, rotated at between 2,000 and 5,000 r.pelne
such as tc generate a cavity (vortex) at the center of the
mixing vessel, and thereafter, the low dengity filler is
added near the top of the vortex to cause the filler to

be uniformly dispersed throughout the compositions

Since the compositions of this invention are general-

A0




10

15

25

26192

ly highly concentrated, and, therefore, may be used at

relatively lov dosages, it is often desirable to supple-
ment any phosphate builder (such as sodium tripolyphos-
phate) with aﬁ auxiliary builder such as polyweric car-
boxylic acid having high calcium binding capacity to in-
hibit incrustation which could otherwise be caused by
formation of an insoluble calcium phosphate, Such auxi-
liary builders are also well known in the art. For exam-
Ple, mention can be made of Sokilan CP5 which is a copolymer
of about equal moles of methacrylic acid and maleic anhy-
dride, coumpletely neutralized to form the sodium salt there-
ofs The amount of the auxiliary builder is generally up

to about 6 weight percent, preferably 7 to 4%, such as 1%,
2% or 35, based on the total weight of the composition.

Of course, the present compositions, where required by en-
vironmental constraints, can be prepared without any phog-—
phate builder.

In addition to the detergent builders, various
other detergent additives or adjuvants may be present in
the detergent product to give it additional desired pro-
perties, either of functional or aesthetic nature. Thus,
there may be included in the formulaticn, minor amounts
of soil suspeunding or antiredeposition agents, e.g. poly=-
vinyl alcohol, fatty amides, sodium carboxymethyl cellu-

lose, hydroxy-propyl methyl cellulose, usually in amounts
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of up to 10 weight percent, for example O.1 to 10%, pre-

forably 1 to 5, optical brighteners, e.g. cotton, poly—
amide and polyester brighteners, for example, stilbene,
triazole and benzidine sulfcone compositions, especially
sulfonated substituted triazinyl stilbene, sulfonated
naphthotriazole stilbene, benzidine sulfone, etce, most
preferred are stilbene and triazole combinations. Typi—~
cally, amount of the optical brightener up to about 2
weight percent, rreferably up to 1 weight percent, suqh
as 0.1 to 0.8 weight percent, can be usedoe

Bluing agent such as ultramarine blue; enzymes,
preferably proteolytic enzymes, such as subtilisin, brome-
1lin, papain, trypain and pepsin, as well as amylase type
enzymes, lipase type enzymes, and mixtures thereof; bacteri-
cides, e.g. tetrachlorosalicylanilide, hexachlorophene;
fungicides; dyes; pigments (water dispersible); preserva-
tives; ultraviolet absorbers; anti-yellowing agents, such
as sodium carboxymethyl cellulose, complex of 012 to 022—
alkyl alcohol with 012 to CIBalkylsulfate; pH modifiers
and pH buffers; color safe bleaches, perfume, and anti-
foam agents or suds—suppressor, €.ge silicon compounds can
also be used.

The bleaching agents are clagsified broadly for
convenience, as chlorine bleaches and oxygen bleaches.

Chlorine bleaches are typified by sodium hypochlorite

{
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(Na0C1), potassium dichlorisocyanurate (59% available
chlorine), and trichloroisocyanuric acid {95% available
chlorine). Oxygen bleaches are preferred and are repre-
sented by percompounds which liberate hydrogen peroxide

in solutions FPreferred examples include sodium and
potassium perborates, percarbonates, and perphosphates,
and potassium monopersulfate. The perborates, particular-
ly sodium perborate monohydrate are especially preferred.

The peroxygen compound is preferably used in ad-
mixture with an activator therefor. Suitable activators_
which can lower the effective operating temperature of the
peroxide bleaching agent are disclosed, for example, in
U.3. Pate lios. 4,264,466 or in column 1 of U.3. Pat. No.
4,430,244, the relevant disclosures of which are incor-
porated herein by reference. Polyacylated compounds are
preferred activators; among these, compounds such as tetra-
acetyl ethylene diamine ("TAED") and pentaacetyl glucose
are particularly preferrede.

Other useful activators include, for example,
acetylsalicylic acid derivatives, ethylidene benzoate
acetate and its salts, ethylidene carboxylate acetate and
its salts, alkyl and alkenyl succinic anhydride, tetra-
acetylglycouril ("TAGU") and the derivatives of these.
Other useful classes of activators are disclosed, for

example, in U.S5. Fat. Hos. 4,111,826, 4,422,950 and

/
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3,601,789

The bleach activator usually interacts with the
peroxggen compound to form a peroxyacid bleaching agent
in the wash water. 1t is preferred to include a seques-
tering agent of high complexing power to inhibit any un-
desired reaction between such peroxyacid and hydrogen
peroxide in the wash solution in the presence of metal
jons. Freferred sequestering agents are able to form a
complex with Cu2 + ions, such that the stability constant
(pK) of the complexation is equal to or greater than 6,
at 25000, in water, of an ionic gtrength of 0.1 mole/
liter, pk being conveniently defined by the formula: pKe
-log k where K represents the equilibrium constant. Thus,
for example, the pk values for complexation of copper ion
with HTA and sDTA at the stated conditions are 12.7 and
18.8, respectivelye Suitable sequestering agents include,
for example, in addition to those mentioned above, the
compounds sold under the Dequest trademark, such as, for
example, diethylene trianine pentaacetic acid ( DETPA);
diethylene triamine pentamethylene phosphoric acid
(DTPMP); and ethylene diamine tetramethylene phosphoric
acid (EDLTEMPA).

In order to avoid loss of peroxide bleaching agent,
e.g. sodium perborate, resulting frow enzyme-induced de-

composition, such as by catalyase enzyme, the compositions

i
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may additionally include an enzyme inhibitor compound,

*
i.es a compound capable of inhibiting enzyme-induced
decompogition of the peroxide bleaching agent. Suitable
inhibitor compounds are disclosed in U.S. Pat. Ho.
3,606,990, the relevant disclosure of which is incor-
porated herein by reference,

Of special interest as the inhibitor compound,
mention can be hade of hydroxylamine sulfate and other
water-soluble hydroxylamine salts. In the preferred non—-
aqueous compositions of this invention, suitable amounts
of the hydroxylawine salt inhibitors can be as low as
about 0,01 to 0.4/%, Generally, however, suitable amounts
of engyme inhibitors are up to about 15%, for example,
0.1 to 10/, by weight of the compésition.

Although not required to achieve acceptable pro-—
duct stability, it is also within the scope of this ine
vention to include other suspension stabilizers, rheolo-
gical additives, and antigelling agents. For example,
the aluminum salts of higher fatty acids, especially alu—
minum stearate, as disclosed in U.S. Fat. No. 4,661,280,
the disclosure of which is incorporated herein by re~
ference, can be added to the composition, for example, in
amount of O to 3/ by weight, preferably O to 1% by weight.

Another potentially useful stabilizer for use in

conjunction with the low density filler, is an acidic or-

’
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ganic phosphorus compound having an acidic-FPOH group,

>
[}

as disclosed in the disclosure of which is incorporated
herein by reference thereto. The acidic organic phos-—
phorus cowpound, may be, for instance, a partial ester

of phosphoric acid and an alcchol, such as an alkanol
baving a lipophilic character, having, for instance, more
than 5 carbon atoms, e.g. & to 20 carbon atouse A specis
fic example is a partial eater of phosplhioric acid and a

016 to Cyg alkenol., Bmpiphos 5632 fron Narchon is made

1
up of about 35% monoester and 655 diester. When used
amounts of the phosphoric acid compound up to about 3%,
preferably up to 1%, are sufficiento

As disclosed in the disclosure of which is incor-
porated herein by reference, & nonionic surfactant which
has been modified to convert a free hydroxyl group teo a
moiety having a free carboxyl group, such as a partial
ester of & nonionic surfactant and a polycarbozylic acid,
can be incorporatsd into the composition to further ime—
prove theolcgical properties. For instance, amounts of .
the acid-terminated nonionic surfactant of up to 1 yer
part of the nonionic gurfactant, such as 0.1 to 0.8 part,
are sufficiente

Suitable ranges of these optional detergent addi-
tives are: enzymes -~ O to 2/, especially O.1 to 1,3%,

corrosion inhibitors — about O to 409, and preferably 5
/
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to 30%; anti-foam agents and suds~-guppressor-0 to 15%,

preferably O to 5%, for example O.1 to 3%, thickening

agent and dispersants - O to 15, for example O.1 to 10%,
preferably 1 to 5%; soil suspending or anti-redeposition
agents and anti-yellowing agents — O to 10, preferably
0.5 to 5%; colorants, perfumes, btrighteners and bluing
agents total weight O% to about 2% and preferably 0% to
about 1%; pH modifiers and pH buffers — 0 to 5%, prefer—
ably O to 2; bleaching agent ~ 0% to about 40%4 and prefer-
ably 0% to about 25%, for example 2 to 20/%; bleach stabi-
lizers and bleach activators O to about 15%, preferably O
tec 10%, for exemple 0.1 to 8%; enzyme-inhibitors O to 15%,
for example, 0.01 to 15%, preferably 0.1 to 10%, seques—
tering agent of high complexing power, in the range of up
to about 5%, preferably # to 3%, such as about + to 2%,

In the selections of the adjuvants, they will be chosen

to be compatible with the main constituents of the deter-
gent composition,

In a preferred form of the invention, the mixture
of liquid nonionic surfactant and solid ingredients (other
than low denaity filler) is subjected to grinding, for
example, by a sand mill or ball mill. Bspecially useful
are the attrition types of mill, such as those sold by
Wiener—Amsterdam of Netzsch-Germany, for example, in which

the particle sizes of the solid ingredients are reduced

N o ot
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to less than about 18 microns, €ege to an average parti- -

*
]

‘cle size of 2 to 10 microns or even lower (e.g. 1 micron).

Preferably less than about 10j5, especially less than about
5 of all the suspended particles have particle size greater
than 15 microns, preferably 10 microns. In view of in-
creasing costs in energy consumption as particle size de~
creases it is often preferred that the average particle
gize be at least 3 microns, especially about 4 micronsyg
Compositions whose dispersed particles are of such small
size have improved stability against separation of set-
tling on storage. Other types of grinding mills, such as
toothmill, peg mill and the like, may also be usedo

in the grinding operation, it is preferred that
the proportion of golid ingredients be high enough (cege
at least about 40k, such as about 50/5) that the solid
particles are in contact with each other and are not
substantially shielded from one another by the nonionic
surfactant liquid. kills which employ grinding balls
(vall mills) or similar mobile grinding elements have
given very good results. Thus, one may use & laboratory
batch attritor having 8 mm diameter steatite grinding
balls. For larger scale work a continuously operating
mill in which there are 1 mm or 1.5 mm diameter grinding
balls working in a very small gap between a gtator and a

rotor operating at a relatively high speed (eego @ CoBall

I ~4.r 2N
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mill may be employed; when using such a mill, it is de-
sirable to pass the blend of nonionic surfactant and so-
lids firat through a mill which does not effect such
fine grinding (e.g. a colloid mill) to reduce the parti-
cle size to less than 100 microns (e.ge. to about 40
microns) prior to the step of grinding to an average
particle diameter below about 18 to 15 microns in the
continuous ball mill.

aAlternatively, the powdery solid particles may
be finely ground to the desired size before blending
with the liquid matrix, for instsnce, in a jet-mill,

The final compositions of this invention are non-—
aqueous liquid susypensicns, generally exhibiting non-New-
tonian flow characteristics. The compositions, after
addition of the low density fiiler, are slightly thixotro-
pic, namely exhibit reduced viscosity under applied stress
of shear, and behave, rheologically, substantially accord—
ing to the Casson equation. The final comfiositions are
characterized by a yicld value between about 2.5 and 45
pascals, more usually between 10 and 35 pascals, such as
15, 20 or 25 pascalas. Furthermore, the compositions have
viscosities at room temperature measured using an LVI~D
viscometer, with Ne. 4 spindle, at 50 r.p.me ranging from
about 500 to 5,000 centipoise, usually from about 800 to

4,000 centipoise., However, when shaken or subjected to

- B8 .
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stress, such as being squeezed through a narrow opening

L]
3

in a squeeze tube bottle, for example, the product is
readily flowable. Thus, the compositions of this in-
vention may conveniently be packaged in ordinary ves—
sels, such as glass or plastic, rigid or flexible bottles,
jars or other container, and dispensed therefrom direct-
1y into the aqueous wash bath, such as in an automatic
washing machine, in usual amounts, such as 4 to 1} cups,
for example, % cup, per lawndry load (of approximately 3
to 15 pounds, for example), for each load of laundry,
usually in 8 to 18 gallons of water. The preferred cowm-
pogitions will remain stable (no more than 1 or 2 mm
liquid phase sepnratiOn) when left to stand for periods
of 3 to 6 months or longere

1t is understood that the foregoing detailed des~
cription is given merely by way of illustration and that
variations may be made thersin wi.thout departing from the
spirit of the invention.

1t should also be understood that as uged in the
specification and in the appended claims the term "non~
aqueous" means absence of water, however, small amounts
of water, for example up to about 5%, preferably up to
about 2/, may be tolerated in the compositions and,
therefore, ™on-aqueous” compositions can include such

small amcunts of water, whether added directly or as a

=
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carrier or solvent for one of the other ingredients in

L]
.

the composition.

The liquid fabric treating compositions of this
invention may bz packaged in conventional glass or plas-
tic vessels and also in single use packages, such as the
doserrettes and disposable sachet dispensers disclosed
in the commonly assigned copending application Ser. No.
063,199, the disclosure of which is incorporated herein
by reference thereto.

The invention will now be described by way of the
following non-limiting example in which all proportions
and percentages are by weight, unless otherwise indicated.
Also, atmospheric pressure is used unless otherwise indi-
cated.

SBXAMILE 1

A non-aqueous built liquid detergent composition
according to the invention is prepared by mixing and fine-
ly grinding to about 4 microns the following ingredients,
except for the ~Cell filler, in the following approximate
amounts and thereafter adding to the resulting dispersion,
with stirring, the ¢ -Cell filler. To add the light
weight filler, the ground dispersion is mixed under low
shear with a propeller type blade mixer, rotating about

3,500 repem. to generate a cavity (vortex) at the center

of the mixing vessel agd the (~Cell filler particles are
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added near the top of the vortex to cause the filler

particles to be uniformly dispersed throughout the come
position while minimizing shear forces that could cause

the hollow microspheres to rupture.

Amount Weight %

1 Il (control)

Nonicnic surfactant1 3644 3606
Diethylene glycol monobutyl ether 9.8 Q.8
Sodium Tripolyphosphate (hydrated) 29,0 2%.1
Sokolan HC 97862 1.9 1.9
Bentone 273 043 -
Sodium perborate monohydrate 1006 10.6
Tetraacetylethylenedianine 4.3 463
Carboxymethyl cellulose 1.0 1.0
DEQUEST 2066 1.0 1.0
Enzyme 065 065
@-Cell 4005 4.0 4.0
Perfume 005 005
110, (hutile) 004 0.4
Optical Brightener 063 03

100.0 100.0
Vigcosi entipoise) 3,6000 2,000

1Purchased from BASF, mixed propylene oxide (4 moles)-ethylene

oxide (7 moles) condensate of a fatty alcohol having from 13
to 15 carbon atonms.

2Copolymer of methacrylic acid and maleic anhydride

3Hectorite clay, modified with dimethyl benzyl hydrogenated
tallow ammonium chleride 35% cation exchanged, from NL Industries

4Diethylene triamine pentamethylene phosphonic acié
By a1 mcilinnte hollow elass nicrospheres - particle size
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The above composition I and a comparison compo-

L]
\

sition 11 without the Bentone 27 are each filled into 1
gallon clear plastic containers and 25 gallon drums and
after sealing are allowed to stand at room temperature
(approximately 2200.) overnight. The plastic containéng
are subjected to a vibration test by placing the con-
tainers on a vibration table and are vibrated at high -
frequency and high anplitude for several hours. The 25
gallong drums are loaded in a truck and are transported
over a distance of 3,000 kilometers over European roads

at an average sreed of about 80 km/houre Observation of
composition 1 after the transportation test shows that the
suspension remains homogeneous whereas for composition 11
there is a clear liquid phase with microsphere filler at
the top of the container while the lower portion of the
container shows substantial settling of the suspended
particles. Immediately after the vibration test the sam-—
ples are tested for homogeneity by measuring viscosity

in a Brookfigld viscometer equipped with a Helipath de-
vice for moving the spindle through the sample and measur—
ing viscosity as a function of time as the spindle moves
through the ligquid suspension from the top to the bottom
and back again to the top of the sample at a uniform rate.
Composition I showed uniform viscosity from bottom to top

cf the sample indicative of a homogeneous composition,

!
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Composition 11 had low viscosily at the top of the sam—
ple and higher viscosity at the bottom showing a clear
liquid phase with microsphere separation at the top
yorticn of the suspension and gettling of solids in the
lower portion of the sanple o

Phus, it can be seen that the addition of small
amounts of low density filler and organophilic clay
gubstantially improve the physical stability of the non-
aqueous suepensions, even under severe vibrational forces.

1f the above exanyple is repeated except that in
place of 45 y-Cell 400, 1% BExpancel (polyvinylidene chlo—
ride microspheres, rarticle sive range 10 to 100 microns,
average rarticle size 40 microns; density 0403 g/cc is
used, similar results will be obtained. Similarly, re-—
plackng the nonionic surfactant with Flurafac RA20,
Flurafac D25, Flurafac Ra50, or Dobanol 25-7 or Feodol
23-6,5, will provide similar results. 1f the above exam-
ple is repeated except that a place of Bentone 27, Ben-
tone 38 (hectorite clay modified with dimethyldioctadecyl
ammonium chloride) issued, similar results will be ob~

tained.

- 63 ~
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WHAT 1S CLadllikd IS:

l. A non-aqueous liquid fabric treating éom~
bPosition which ccuprises a non-aqueous liquid comprising
a nonionic surfactant, functionally active laundry addi-
tive solid particles suspended in said non-aqueous liquid,
low density filler having a dengity in the range of from
about 0.01 to 0.5 g/cc in an amount in the range of from
about 0.0l to 10% by weight, based on the weight of the
composition before the addition of the filler, and suffi-
cient to substantially equalize the density of the con-
tinuous liquid phase and the density of the suspended
particle phasge, inclusive of the low density filler and
the suspended fuwictionally active solid rarticles, there-~
by inhibiting settling of the suspended rarticles while
the couposition is at rest and an amount, in the range of
from about 0.1 to about 1.0 weight percent, based on the
composition, of an organophilic clay, to inhibit phase
separation when the composition is subjected to strong
vibrational forces, wherein the ratio of the average
particle diameter of the low density filler to the aver—
age purticle size diameter of the suspended particles is

at least 6:1.
2o The fabric treating composition of Claim 1

wherein the suspended particles have an average particle

‘
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aize of from about 1 to 10 wnicrons, no more than ahout
10/ by weight of said particles having a perticle size

of more than about 10 microns, and the loy density filler
has an average porticle size in the range of from about

20 to 80 micronse.

3, The fabric treating composition of Claim 1
wherein the low density filler is comprised of hollow
plastic or glass microepheres having a dems ity in the

range of from about 0.0l to 0.5 g/cco

4. The fabric treating composition of Claim 3
wherein the low density filler comprises water—soluble

berosilicate glass microspheres.

5, The fabric treating composition of Claim 1
wherein the organophilic clay cowprises a swelling smec—
tite clay nodified with a nitrogen containing compound
including at least one long chain hydrocarbon having from

about 8 to about 22 carbon atoms.

6, The fabric treating compesition of Claim 5
wherein said nitrcgen containing compound is a quaternary

ammonium compounde

7. The fabric treating compound of Claim 6 where-
in the quaternary ammonium compound is & compound of the

formula
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Ry R, R 171X

wherein Rl, R2, R3 and R4 are each, independently, hy-
drogen or an alkyl, alkenyl, aryl, aralkyl or alkaryl
group having from 1 tc 22 carbon atems, at least two of
R1~R4 having from 1 to about 6 carbon atoms and at most
two of ul-R4 having from about 8 to about 22 carbon atoms,

and X is an inorganic or organic anion.

8, The fabric treating composition of Claim 1
wherein the nonionic surfactant is an alkoxylated fatty

alcohol having from about 10 to about 22 carbon atoms.

9. The fabric treating composition of Claim 8
wherein the fatty alcohol is a 012 to 018 alcohol alkoxyl-
ated with up to about 12 moles ethylene oxide and up to

about 8 noles propylene oxide,

10, The fabric treating cowmposition of Claim 9
wherein the non-agueous liquid further comprises a diluent
or organic solvent selected from the group consisting of
lower alcohols having from 1 to about 6 carbon atcms, and

alkylene glycols having from 2 to about 6 carbon atoms,.

1l. The fabric treating composition of Claim 9
wherein the non—-aqueous liquid further comprises a vis—
cosily—-contrelling and antigelling amount of an alkylene

glycol ether of the formula

— BO o=
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110((,}-{2(,}120)n}1

whevein R is =« C to 08 alkyl group and n is a number

2
having un average value of frecm about 1 to 6.

12. The fabric treating compesition of Claim 11
wherein the alkylene glycol ather is diethylene glycol

monohutyl ether.

13, 'The fabric treating conposition of Claim 1
wherein the non-aqueous liquid conprises from about 3@%
to about 0o by weight of the composition end the sus-
pended solid particles couyprise from about 70% to about

30/ by weight of the composition,

14, The fabric treating composi tion of Claim 13
wherein the ncn-agueous liquid comprises from about 40%
to 657 by weight of the compositicn and the sugpended
solid particles cowryrise from sbout 60» to 35/ by weight

of the cowpogition.

15. The fabric treating composition of Claim 1
conprising frouw about 30 to about 5075 bf alkexylated
fatty alcohol nonionic surfactant;

from about O to about 20> of alkylene glycol ether

viscosity control and antigelling agent;

from about 15 to about 50 of detergent builder

particles;
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from about 0 to about 50% in total of one or
more optional detergent addi tives selected
from the following: engymes, enzyne inhibi-
tors, corrosion inhibitors, anti-foam agents,
suds suppressors, soil suapending agents, an-
ti-yellowing agents, colorants, perfumes, op-
tical brighteners, bluing agents, pH modifiers,
PH buffers, bleaching agents, bleach stabi-
lizers, and sequestering agents;

from about 0.01 to about 10% of low density hollow
microsphere filler, based on the weight of the
composition before addition of the filler;

from about 0,2 to about 0,7 of organophilic modifiead

claye.

16. A heavy duty built liquid thickeried none
aqueous laundry detergent composition comprising

from about 30 to about 40% of a liquid nonionic
surfactant which is a mixed ethylene oxide «
propylene oxide condensate of a fatty alcohol
having from about 12 to about 18 carbon atoms;

from about 25 to about 408 of alkali metal phos—
phate detergent builder salt; |

from about 5 to about 12% of an alkylene glycol
ether solvent as a viscosity control end anti-

golling agent;

i
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from about 2 to about 20% of a peroxide bleaching
agent;

from about O.1 to about 8% of a bleach activator;

up to about 2% ef enzymes;

up to about 10 of soil suspending, anti-redeposi-
tion and anti-yellowing agents;

up to about 5% of high complexing power sequester-
ing agent;

up to about 2% each of one or more of colorants,
pérfumes and optical brighteners;

the solid components of said composition having
an average particle size in the range of from
about 2 to 10 microns, with no more than
about 10% of the particles having a particle
sige of more than 10 microns;

being stably suspended in the liquid components of
said composition by the addition of from about
0,05 to about 6% of inorganic filler particles
having a density of from about 0,01 to 0.50
g/ce and an average size particle diameter of
from about 20 to 80 microns; and

from about 0.2 to about 0s7% of an organophilic
podified smectite clay in which from about 10
to 100% of the available base exchange capa~

city of the smectite clay is replaced by an
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organic cationic nitrogen compound having at
least one long chain hydrocarbon with from
about 8 to about 22 carbon atows; .

said composition, after the addition of said
filler particles having a viscosity in the

range of from about 500 to 5,000 centipoisee

17. The laundry detergent composition of Claim 16
wherein the filler particles are comprised of sodium boro-

silicate hollow glass microspherese.

18, A method for cleaning soiled fabrics which
comprises contacting the soiled fgbrics with the laundry
fabric treating composition of Claim 1 in an aqueous wash

bathe

194 The method of Claim 18 wherein the contact

is in an automatic laundry washing machinee.

20« A method for stabiligzing against settling of
the dispersed finely divided particle phase of a suspen-
sion of said solid particles in & non-aqueous ligquid
phase, said solid particles having densities greater than
the density of the liquid phase, said method comprising
adding to the suspension of said solid particles an
amount in the range of from about 0.0l to about 10% by
weight of the remainder of the suspension of a finely

divided filler havin% a density in the range of from
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about 0.01 to 5 g/cc and lower than the density of the
liquid phase such that the density of the dispersed so-
1lid particles together with said filler becomes similar
to the density of the liquid phase and further adding

an amount in the range of from Q.1 to about 1,0 weight
percent of the suspension, of organophilic modified clay
to impart a visco-elastic network structure to the com—
position to thereby inhibit phase separation of the sus-
pended_solid particles or filler particles even when thé
composition is subjected to severe vibration, wherein
the ratic of the average particle size diameter of the
low density filler to the average particle sige diameter

of the suspended particles is at least 63le

HOAI~CHAU CAO
MARIE~-CHRISTINE HOUBEN

 MICHEL JULEMONT
Inventors
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