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the use o0f these compositions for cleaning soiled
fabrics.

Liguid nonagueous heavy duty laundry detergent
compositions are well known in the art. For instance,
compositions of that type may comprise a 1liquid
nonionic surfactant in which are dispersed particles of
a  builder, as shown for instance in the U.S. Patents
Nos. 4,316,812; 3,630,929 and 4,264,466.

Liquid detergents are often considered to be more
convenient to employ than dry powdered or particulate
products and, therefore, have found substantial favour
with consumers. They are readily ‘measurable, speedily
dissolved in the wash water, capable of being éasily
applied in concentrated solutions or dispersions to
soiled areas on garments to be laundered and are non-
dusting, and they usually occupy less storage space.
Additionally, the liquid detergents may have incorpora-~
ted in their formulations materials which could not
stand drying operatins without deterioration, which
materials are often desirably employed in the manufac-
ture of particulaté detergent products. Although they
are possessed of many advantages over unitary or



2 particulate solid products, liquid detergents often have certain inherent
di sadvant ages too, which have to be overcone to produce acceptable :

comerci al detergent products.” Thus, some such products separate out on
5 storage and others separate out on cooling and are not readily

redi spersed. In sonme cases the product Viscosity changes and it becones
either too thick to pour or so thin as to appear watery. .Sone clear
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e particulate matter suspended therein. Of particular
interest has been nonaqueous built laundry liquid
15 detergent compositions and the problems of gelling
associated with nonionic surfactants as well as
settling of the suspended builder and other laundry
additives. These considerations have an impact on, for
example, product _pourability, dispersibility and
29 Stability. .

The rheological behaviour of the nonaqueous built
'liquid laundry detergents can be compared to the rheo-
logical behaviour of paints in which the suspended
builder particles correspond to the inorganic pigment
L o5 and the nonionic liquid surfactant corresponds to the

nonaqueous paint vehicle. ” |
It is known that one of the major problems with
paints and built liquid laundry detergents is  their
physical stability. This problem stems from the fact
30'-that the density of the solid pigment particles is
" higher than the density of the liquid matrix, There-
- fore,' the particles tend to sediment'accofding to
Stoke's law. Two basic solutions exist to solve the
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3 sedinentation problem liquid matrix viscosity and reducing solid
particle size. For instance, it is known that such suspensions can be
stabilized against settling by adding inorganic or organic thickening
agents or dispersants, such as, for ex3nple, very high surface area
inorganic materials, e.g. finely divided silica, clays, etc., organic
t hi ckeners, such as the cellul ose ethers, ‘acrylic and acrylan1de pol ymers,
pol yel ect r ol gedimeqtttat 16n Howwivkem: muiﬂcml Viswgpeityomnd scosity
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contribute to the cleaning_performanme_of.the '

'formulation. } ' - '

_ Grinding to reduce the particle size prov1des the
following advantages. _ L .' ‘ :

1. ‘The pigment specific_surface area is

15.

increased, and,_therefore, particle wetting by the non-

90 2adqueous vehicle (liguid nonionic) is proportionately
improved. . _

2. The _average distance between pigment

| particles is reduced with a proportionate increase in

| particle to-particle interaction. Each of these
effects contributes to increase the rest-gel strength
and the ‘suspension yield stress While at the same time,
grinding significantly reduces plastic viscosity.

The nonaqueous liquid suspen31ons of the detergent

25

builders, such as the polyphosphate-builders,
36f especially sodium tripolyphOSphate (TPP) in nonionicﬁ
' surfactant are found to behave, rheologically,_substan—'
tially according to the Casson equation'
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4 where [err] is the shear rate, a-is the shear stress, [er] is the yield
stress (or yield value), and [err] is the "plastic viscosity" (apparent 5
viscosity at infinite shear rate). The yield stress is the mni num stress
necessary to induce a plastic deformation 4flow) of "the suspension. Thus,
vi sual i zing the suspension as a | oose network of particles, if the applied
stress is lower than the 10 vyield stress, the suspension behaves |ike an
el astic gel and no plpstéd @y f1owne! shessurate,ONce the yield stress is
overcone, the network breaks, at, sone, points and the sanple beings to fl ow,
bufF*with a very high appar?&&sv$§%0§h$§? ?ErFﬁﬁ'shear stress is nuch higher
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conposition in di Spensing®uni e.g. a
stress is overcome, the network breaks at some points

W ~and the sample beings to flow, but with a very high
apparent viscosity. If the shear stress is much higher
than the yield stress, the particles are partially
shear-deflocculated and the apparent viscosity

decreases. Finally, if the shear stress is much higher

‘15

than 'the yield stress value, the particles are
completely shear-deflocculated and the apparent

30 viscosity ‘is very low, as if no particle.interaction
were present, . ,

_Iﬁ Therefore, the higher the yield stress of the
su:s Jension, -the higher the apparent viscosity at low
shear rate and the better is the physical stability of

25 the product. o '

In addition to the problem of settling or phase
separation the nonagqueous 1liquid laundry detergents
based on liquid nonionic surfactants suffer from the
. drawback that the nonionics tend to gel when added to

30 cold water. This is a particularly important problem
in the c¢vdinary use of European household automatic
washing machines where the user places the laundry

- detergent composition in & dispensing unit (e.g. a



di spensing drawer) of the machine. During the opera- tion of the nmachine
the detergent in the dispenser is subjected to a streamof cold water to
transfer it to the main body of wash solution. Especially during the w nter
nmont hs when the detergent conposition andgwater fed to the dispenser are
particularly cold, the deter- gent viscosity increases nmarkedly and a gel
forms. As a result sone of the conposition is not flushed conpletely of f
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a carboxylic aC| noni ge
dil ution; decueasuhg fﬂuShnﬁhﬁodﬂ§q@nﬁeqnﬁﬁﬂh ‘hotd Waktemt i on of an anioni g -

sur fact ant when negheal 4€%9i/dy phenomenon. can also be a problem =\
whenever it is desired to carry out washing.using cold .
water ‘as may be recommended for certain synthetic and

'3 delicate fabrics or fabrics which can shrink in warm or
_hot water.. _ .

Partlal solutions to the gelling problem have been

proposed. by the present inventors and: others and

20 include, for example, diluting the liquid ponlonic with

certain . viscosity controlling solvents and: gel-
inhibiting agents, -such as lower alkanols, e.g. ethyl
alcohol (see U.S. Patent 3,953 »380), alkali metal
formates and adipates (see U.S. Patent.4,368;147);
hexylene glycol, polyethylene glycol, etc. and nonionic

O

25
structure modification and optimization. - As an example

of . nonionic surfactant modification one particularly
successful result has been . achieved by acidifying the
hydroxyl moiety end group of the nonionic molecule.
The advantages of introducing a carboxylic acid at the
end of the nonionic include gel inhibition upen
_dilutien;-decreasing the nonionic pour point; and

30

formation of an anionic surfactant when neutralized in



6 the washing |iquor. Noni oni ¢ structure optim zation has centred on the
chain length of the hydrophobic- lipophilic noiety and the nunber and
make-up of al kyl ene oxide (e.g. ethylene oxide) units of the 5.

hydr ophi lic noiety. For exanple, it has been found that a [err]fatty

al cohol ethoxylated with 8 nol es of ethylege oxi de presents only a limted
tendency to gel formation. Neverthel ess, i1l further inprovenents are
desired in the pourability, physical stability and gel inhibition of
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bui | t nonaqueous 11 qul ‘noni oni ¢ Iaundr deterghht cqQnposi tion which

i ncl udes an amount dfew@rEhRAC SR, eafEhldet ARTEET ndMPHRAYPBENE SsafE e0hi ch
s suffitfient tpdiaueane ¢he poakdbsiieys Phydiealongesbil iy t anahgeaby

| nerease |ts inhibition of nonaqueous liguid fabric treating
k;g | compositions. | N :

The present invention aims to provide liquid
fabric treating compositions which are_suspensiéns of
insoluble inorganic particles in a nonaqueous'liquid
and which are storage stable; easily pourablé and
dlspersible in cold, warm or hot water.

15.

This invention also aims to formulate hlghly built

heavy duty nonaqueous 1liquid nonionic surfactant

20. laundry detergent compositions which can be poured at a

wide range of temperatures and which can be repeatedly

adispefsed from the dispensing ﬁnit of European style

automatic laundry washing machines with reduced

_ tendency'to fouling or plugging of the dispenser even
d - during the winter months.

This invention further aims to provide an easily
pourable, nongelling, stable suspension of heavy duty
built nonaqueous ligquid nonionic laundry detergent
composition which includes an amount of an alkaline earth

.:mﬂalcm'zux:famq'acuisah:whuﬁxlssﬂffu:mm& to decrease the
yield stress of the composition to thereby increase its
pourability and physical stability, or at least increase its
pourability without adversely affecting its

30.°
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pourability and physical stability, or at least increase its pourability .

wi t hout adversely affecting its 7 physical stability, i.e. settling of

bui l der particles, etc. According to the present invention there is

provi ded a nonaqueous fabric treating cogposition whi ch conprises a liquid

noni oni ¢ surfactant, fabric treating particles suspended in the nonionic

surfactant and an alkaline earth netal or zinc salt of a straight or

branched, sat at d _car |4i \V; car bon

atoms o' i nor eHEBLERA BEEPITIYE, Toetr matihack ¥E TlFA i dredt T

of the inventéba.a nonaqueous liquid fabric treating conp05|t|on conprlses?n
o)

20 to 70% by wei ghkc%fal'ﬁau'@bn%@m&éyéaectmen%%& &394 by v%lght

fabric treating particles suspended in"the noniaonic surfactant and
3% by wei ght BFO¥#dadkal preagueensnEpRris, tresting camposidkion gthieh

branched sat ueaﬁgﬂieésuasmiq&aaeaoaabh@my Isuefaetdnfta,wmﬁd G rea e on
atons s=f fecti ve

_ ncrease t pQur t he conposi tion. Accordlng
to anot her asB%EFgc{L?ﬁ SpSRe! f P 3’3" Xf’l"f"f‘f"ﬁg sprfagtantr apd: 1
nonaqueous | iglkedlimedéyr st eregeal oxormnsct salt iaf wai dtrahghtdeixer gent
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agent and for Si'ng Aposi tion Tromt e tontainer wat er
bath in whi chhanin@58 taudadr garbonoakomaativednoxieass rthen@Q!iIﬁhﬂrﬂslmg i s
ef fected by djfeghi ngoﬁpég%ggghof unheated tap water onto the conposition
I n thggont ai ner ereb e conposition is carried by the stream of water,

into the - In a preferred form of the invent:.on a nonaqueous
li‘q‘uid_ fabric treating compos:.tion comprises 20 to 70% o
by weight of a liquid nonionic surfactant, 10 to 60% by V‘

weight of fabric treating particles suspended in the
nonionic surfactant and 0. T to 3% by weight of an
alkaline earth metal or zinc" salt of a. straight or
branched saturated or unsaturated carboxylic acid
having 8 to 22 carbon atoms effective to increase the
pourability of the compos1tion. o o

‘According to another aspect,' in""a'" m'et'ho'd for

15.

20. filling a container with a nonaqueous 1iqu1d laundry

detergent ~composition 1n'which the detergent is
composed at least predominantly ‘of a liquid nonionic
surface active agent and for dispensz.ng the compos:.tion
from the container into a water bath in which the

O

25.
laundry is to be washed, wherein the dispensn.ng is

 effected by directing a stream of unheated tap water

“onto the compos:.tion in the container whereby the
composition is carried by the stream of water » into the
water bath, there is provided the improvenent which oomprises .
:anludlng in the nonaqueous oomposition from ‘about 0.1 to about 3%
by weight of at least one of magnesium, calcium or zinc salt of a

Cs to Cy; aliphatic carboxylic acid

30.



Water bath, there is provided t he i nprovenment which conprises 30. including
in the nonaqueous conposition fromabout 0.1 to about 3% by wei ght of at
| east one of magnesium calciumor zinc salt of a C8 to C22 aliphatic

car boxylic acid. 8 The unsaturated carboxylic acid preferably has from
10 to 20 carbon atons, and especially pre?erably from12 to 18 carbon
atons. As in the case of the 5. “nonioni ¢ surfactants, m xtures of

fatty acids may al so be used,. such as those derived from natural sources,
such as tallow fatty acid or coco fatty acid. Exanples of the fatty
ackds fromwhich the alkaline earth netal or zinc salt |iquifying agents

can<10 be for in i C._ACi CANPEC..aCi 4. i tj.c_ acid,
nyristic. acid, st ren;?tll% g@%%&‘gféﬁgaagﬁﬁgfggggiag@ggi 8?"%%?%@%?’{? aci d,
coco fatty acifiremdl®i £ourdds carboesatamisds.and Taspedia}lyciprefamahshi ch

the salts are fRgf 300 Wonebaldar SR .Y Akdidn dfie casdbbe dnd the

al kaline earth netal .or zinc salts are preferably used in the diaci orm

e.g. Ragnesi urReEenie cSUELaabARSFuNPARSIESERE FakLy MiFEEF) MRNe ARiRac d
salts, e.g. nagegsed), MONESH eakalthode edelMiivel) (fdn Raubd Xt WRErds | he

ronact d a0 “Rien e LaFldy Bt e CaRR 38 BBet Bibel bl oot PO T
conpri ses at | east B¢&mppesf eofbl yhet Kfeatty S5@dids from which the
- alkaline earth metal or zinc salt liquifying agents can
10. be formed include d'ecano.ic acid, dodecancoic acid,'
. palmit,ic acid, myristic acid, stearic acid, oleic acid,
S ~ eicosanic acid, tallow fatty acid, coco fatty acid and
mixtures of these acids. The fatty acids £from which
the salts are made are generally commercially avail-
15. able, and the alkaline earth metal or zinc salts are
preferably used in the diacid form, e.g. magnesium
stéa_rate as magnesium distearate, i.e. Mg(Cq7H35C00),.
The monoacid salts, e.g. magnesium monostearate, i.e.
- Mg(OH)(Cq7H35C00), and mixtures of the monoacid and
20. diacid salts can also be used. It is most preferred,

however, that the diacid magnesium, calcium or zinc

25.

30.



especially preferably at | east 80% of the total anount of al kaline earth
metal or zinc fatty acid salt. The nagnesium zinc and calciumsalts can

be easily produced by, for exanple, saponifying a fatty acid, e.g. animal
fat or stearic acid, followed by treatnet of the resulting soap with
magnesi um zinc or cal ci um oxides or hydroxides. The increased pourability .
of the composition is 10  manifested by a substantial decrease in the yield
stress of thescbhpogmpmmses(Bmyleésy S0d,/ preferablby ahke lddst i Bespearth
metal or Z'”CespQHiél%S}gp%@EBra&;l%r 20U agy! @ogbon et \é}f]&gﬂ&of -
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ubl i shers t cheon ents a Sl nnua
Usual |y, th:&ﬁ%nfi&%?ggt e?%fé Smg?ggp&ry zinc, qulfygng agen %

requlred to obtaln the 51gnif1cant improvements in ::

pourablllty.' For example, based on the total weight of

15. -the composrtlon,_ suitable amounts of alkallne ~earth

metal’dr zinc salts, e.q. magne51um,_calc1um or zinc
salt, that can be used are in the range of from about

0. 1% to about 3%, preferably from about O 3% to . about
1%, and more preferably about 0. 4% to about 0. 8%.
2d In addition to its action as a llgulfying agent,

_ . the alkallne earth metal and 21nc fatty ac1d salts have
the advantage that they are nonlonlc in’ character and
are compatlble with the nonionic surfactant component
and do not interfere with the overall detergency of the

25 comp051tion.

The nonlonlc synthetlc organic detergents employed
in the,practlce of the present invention may be any of
a wide variety of such compounds, which are well known
and, for example, are described at length in the text
Surface Actlve Agents, Vol. II, by Schwartz, Perry and
Berch, published in 1958 by Interscience Publ:.shers,
and in McCutcheon s Detergents and Emulsrfiers,.1969

30

Annual. Usually, the nonionic detergents are poly-



1ower al koxyl ated |ipophiles wherein the desired hydro- phile-lipophile
bal ance is obtained fromaddition of a hydrophilic poly-Ilower al koxy. group
to a lipophilic noiety. A preferred class of the nonionic detergent 5
enpl oyed is the poly-lower al koxylated hi gger al kanol wherein the al kanol
is of 9 to 18 carbon atons and wherein the nunber of noles of . | ower

al kyl ene oxide (of 2 or 3 carbon atonms) is from3 to 12. O such

ma:1 erlh al Sf it Iaoﬂé@;] auk&y%&t@a)|mpdﬁhm12 sv\/rmiaréurtb h&éodasghedd %haaol i's
a higher fatty Q t or t n_atao ny |
coatain from 5P Sbi 8‘?‘ thd'q? %oﬂ]/%@r" &t k%?ygsi}guégé g?:o%la?di oé'fe?gbf"y,
t he™ | ower alkohydrsphuﬂaxy poly-dowene abkozmycegroup rmy bBe lekpophblicni xed
wi th propoxy, ter gff%?, 0 n [ r t han
5099 pr oportléﬁg LE-gerrpl %r;#oe& suc cgg"r%ggn sj'eatr:iég %gg%e%e?%é%ﬁééa kanol
is of 12 tp 15empibyedatishsthad ReHivchlawan aphkesplatedetighare akkarodr oups
per mole, e.g. N%%JinZEnJ aﬁmaﬁ'sgdqs 2§f695 to V\hBCEa&rﬁ&ychﬁoﬂfse ande by
Shel | 20 Chen1ca| , Inc. f or me satlon guct of.
a nixture of hWBﬁé'PlPattf’;? bR TS §fa\f‘§?]§g°-’r rfg{aicﬂﬂﬁ %ec%ﬁ‘?o Pbns,
Wi th abo\llj\;] 7 mal 6?1r0f3 ethyibsre %diﬁsnndstf her:]:loathts[] ts azc.orreeﬁolrwlman
m xture wherein_the.c omcotento t he al c
12 to 13 and tf& ﬁﬁﬁﬁgﬁték %ﬁypgﬁ O e oﬁ%@i§¥e§8ﬁ? \ih%%% gg
6. 5. The &i ghéghelrcelklanodr dspra ergheat kKiatiy .alxdherl eofinpd ebool 1sarh
det t degol f
etergents rnchy 2’1 qrsg'éaﬁl %Egmén%na-eﬁghEgycl:i‘tgi%Cafllgin{' g t&‘h!sci?ﬁare

| i near secondary cohol tes Uni on
former is a m Red%eth %?léﬁ BFBdS@PWﬂSaQ?QJm@b915 @%ﬁﬁﬁ?%ﬁkﬂmthéar

seggndary al kanglyew h'lk%@c\yeﬁ.dmitﬂ&:@f itV e Nsomm | Ties et P Lathey be a
simlar produc& bu §h£¥£§é”31§ﬁ propoxy, the latter, if present,
15 often _belng a minor (less than 50%) proportion.
Exemplary of such compounds are those wherein the
alkanol is of 12 to 15 carbon atoms and which contain
about 7 ethylené oxide groups per mole, e.g. Neodol 25-
7 and Neodol 23-6.5, which products are made by Shell
20 Chemical Cpmpany, Inc.. The former is 'a condensation
product of a mixture of higher fatty alcohols averaging
about 12 to 15 carbon atoms, with about 7 moles of
ethylene oxide and the latter is a corresponding
mixture wherein the carbon atom content of the higher
fatty alcohol is 12 to 13 and the number of ethylene
oxide groups present averages about 6.5. The higher
alcohols are primary alkanols. Other examples of such
detergents include Tergitol 15-8-7 and Tergitol 15-S-9,
both of which are linear secondary alcohol ethoxylates
30 made by Union Carbide Corp. The former is a mixed
: _ethoxylation product of an 11 to 15 carbon atom linear
secondary alkanol with seven moles of ethylene oxide

and the latter is a similar product but with nine moles



“of ethylene oxide being reacted. Al so useful in the conpositions of the
present invention as a conponent of the nonionic detergent are higher
nol ecul ar wei ght noni onics, such as Neodol 45- 5 11, which are simlar
et hyl ene oxi de condensatlon products of Riqgher fatty al cohols, wi.th the
hi gher fatty al cohol being of 14 to 15 carbon atons and the number  of
et hyl ene oxi de groups per nol e being about 11. Such products are al so nade

by Shell Chem ﬁgmpquldélﬁging5§égetggn|onlcs are represented by the
comercially we I nown cl ass of ,nonioni cs sol d . .under the trademark

Plurafac. The Pl uré’f]a%% ysefnk 1B CPPBASAHtIARS RiEghde | PRESENY coth’
and a m Xthe:.vaéri’tﬁuﬁi hy eaecamgonénpybene:mlmmomwtaeneageatma:ed o

hain 15 of | de.and | t ed h |
o oup. Bxanpl S 8he CneTpfiraro R o L8R LEs ¢ BHE U CNREeSL o HRma s
with 7 nokes |dr1o,pyiwerie:mxa¢e aadmd.lraﬂ'eethtyﬁyémemdba) corldemsat iD25

f d
160 ol s ot hy EERAUCR SC BP BRI SRa Lty dfﬁﬁ‘dr T3 R Eh e n 1 GHlede, and
equal parts P|ﬁma:fyaoabgghsahdbpmafceﬁ: hm &@nerEbPp, ators nandd theny| ene
oxi de- pr opy! engiiddecsl it ey f@hskideowﬁﬁél9arpmlé:t§eiﬁgnal%u%
I

represent ed by t he. general mul a err% mherel stralght or

R rep
branched, prifery o ‘-‘é%’cd’l’a‘a peks ]ﬁfdr%% éBPS’E‘er%‘FW"& or:
al kenyl i pPeConganyy efGyiedt yusefyl nmlénnos6are i‘apraaenmeaf ®yalthe 10 to

L o5 el o G Y HA00 R B0RaP B g RSS2
to 6. the. trademark Plurafac. The. Plurafacs are the reaction —
product'of a higher linear alcohol and a mixture of the h
ethylenerand.propylene.oxidesy-containing a mixed chain '
15 of ethylene oxide -and propylene: oxide, terminated by a
. hydroxyl group. Examples include Plurafac RA40 (a Cq3-

Cyg fatty alcohol condensed with 7. moles propylene
oxide and 4 moles ethylene oxide),: Plurafac D25 (a Cqi3-
Cis fatty alcohol condensed with 5 moles propylene
29 ©xide and 10 moles ethylene oxide), Plurafac B26, and
Plurafac RA50 (a mixture of equal parts Plurafac D25

and Plurafac RA40). . j
. Generally, the:mixed ethylene oxide-propylene
oxide fatty alcohol condensation products can be

o5 represented by the general formula
RO(C2H4O) (C3H60) H,

wherein R represents a straight or branched, prlmary or

O

secondary aliphatic hydrocarbon, preferably alkyl or
alkenyl, especially'preferably alkyl, of from 6 to 20,
30 Preferably 10 to 18, especially. preferably 14 to 18 -
carbon atoms, p is a number of from 2 to 12, preferably
4 to 10, and q is a number of from 2 to 7, preferably 3

il



12 Anot her group of liquid nonionics are available from Shell Chem cal
Conmpany, "~ Inc. under the Dobanol trademark: Dobanol 91-5 is an ethoxyl at ed
[err]fatty al cohol with an average of 5 noles ethyl ene oxide; 5 Dobanol
25-7 is an ethoxylated [err] fatty alcohogzmﬁth an average of 7 noles

et hyl ene oxide; etc. In the preferred pol y=l ower al koxyl ated hi gher

al kanols, to obtain the best bal ance of hydrophilic and |ipophilic noieties

t he nunber of | ower ,al I.eS.. Wi u % 1009 e
nunber of carbon at é%&%fh%%’éhé’% a?ggkg? qgorﬁe#(g?&a#y%%% 3%9%%%1?%% eof
anqr/t he noni onEzometEhebht Chiemigalef EPBBAPYeoniBFn atndensthsoibebaneth
preferred polytkgWemagidonsobdtdines1 -5l kangh. ethdi‘y@.'&%redmdiﬂe-fﬁ!ﬂ 4T gaetght

al kanol s and variouys other nornmally solid . og<onii detergemts and surtace
active agents fafFAekoNithy Ant gMRrage gotam JAolss ety lepgyogxides
detergent - andpebasequezs+y. iwi ldn peehekelbyede Opited gathymdbeohol
quantity iﬁ t he .present conposi%% S Ithqﬁgﬁ_ninor prq$ortions t her eof
may be enpl oyeHl r A EVETELEER ?&oolgeesrﬁ LR oX e %'Spect to both
preferred and | ess gmeftthe epredemned getlarghovert hd kaldylagedups ghesent
therein are geqgerally i Rear ts ' - s ~S) as
at a carbon neggk?(%mérsft \L/E\:o%afgq-'lca_alr oq-'(‘r%lsﬂé %ﬁg/?ﬁ%tﬁ %%&rfné%fﬂé%r glg&n of
the straight cRiPephidignaoketoing nthet Rempeshath, levesuadkoxdmehadi bl ky
i's Bot rrfr ﬁ%t hﬁ%uh'l‘%?e xg@r h&ﬁ&dlm% fe_eat hMoos Nef_rrﬁﬂé/bnﬁia;seer Q:l@féazlﬂﬂoxgg
carbon atoh% in_ such a branc configyrati will, be mnor, rare

excoodi ng 20% BEOMR 1Bt MG aPAEHaR oot  SEYIRFaPAY 40 EPiq0f )y,
altpoughIineathdﬂeés'ahadthéenbﬂﬂbmh¢lﬁétﬁr@dntqmﬂklephgfenahmyde
chaips are hi gy Jy gf enked 80dea's §OBY Ighe '9rLEHed "pbH§-10wer

alkoxy higher alkanol.  Higher molecular weight

15 alkanols and various other normally solid nonionic
detergents and surface active agents may be contribu-
tory to gelation of the liquid detergent and
consequently, will preferably be omitted or limited in
guantity in the present compositions, although minor
20 proportions thereof may be employed for their cleaning
: properties, etc. With respect to both preferred and
less preferred nonionic detergents the alkyl groups
- 'present therein are generally linear although 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 ethoxy chain, if such
branched -aikyl is not more than three carbons in
length. Normally, the proportion of carbon atoms in
such a branched configuration will be minor, rarely
exceeding 20% of the total carbon atom content of the
-a-lkyi. - ‘Similarly, although linear ‘alkyls which are
terminally joined to the- ethyléne oxide chains are

30

highly preferred and are considered to result’ in the



3

13 best conbination of detergency, biodegradability and nongelling

- characteristics, nedial or secondary joinder to the ethylene oxide in the
chain may occur. It is usually in only a mnor proportion of such al kyls,

5 generally less than 20%but, as is thg case in the mentioned Tergitols,
- may be. greater. Al so, when propylene oxide is present in the | ower

al kyl ene oxide chain, it will usually be Iess than 20%thereof and
preferably | epasthagodfinate6R01of 1Qete%@@xc%r,?amb_d@g‘i&qatﬁiqg§: f ana
nonterm nal 'y al koxy- |ated al kano]s,, propyl[enge oxidécontalnin .poPy-Iomer
al koxyl at ed aPRRESHI1R% 9 %%‘th IR | @F bEeaPReATHoAPERAST
detergents th&o rehd | ebhglehevoxide el eled chadnhedy obBearponippies  ~
detergents are _us 15, _instgad_of the referre€ noni ecit.ed, herein,

{h i .
the product rE&&H3 By b -thvé“-’a’é°5285°d’e‘?’%ﬁb‘éﬁé %nls?c‘zﬁ | id3K¥ IPecosity

and nongegl i ngeprexrel 1y ed eess t bbapr e2@% r batgorgwsiisi dilee boasesemfthee
vi scosity and lt COREEOIPd DY un Of nLhe, t 1 nwentlon. 1..al so
20 inprove tﬁ%%g%operéié%%%?igﬁggﬁétg%'eth'gﬁgégégg’sucﬁgg%%foﬁﬁggP I n
sone cases, aPrap¥deachiqide nbfecPEPaRDReilghttheyclgwenlky benexgkided

hi gher al kanghaing e8! eMad @EL&N1HObd t $ed8t MHIRNCY ! RO JHLIIOT LhEN
thereof will be re uL&&eq or IlnlteqH%q?aCCOK_ance wth 25 the results of
routine exper PREAEEablyy 1 ithathd Yo sthexefet er gency and still have the
product npn- gel | i Wheandymdatiasi pedporstonist of nodtsarmidalibs &Ekoxfound

noni oni c& 1 or "EheRr HRFIRGERS o iie | BRA0BE AT R, i 8 iR on s

descri bed: heralikoxwl aked| |akkanels gands less abyidraphd Le - ligaphilae

attai nment of phhgndedl rsh bSOt elrBehnte i1l IndREEHABR! Midy¥PlUire o
gelation at 1ow tenperatures,. .
- employed and when other nonionic detergents are used

15_3instead.qf-thézpreferred nonionics recited herein, the
. product resulting may not have as good detergency,
stability, viscosity and nongellinQ_brOpérties;és the
preferred compositipns but. use of the viscosity and gel
. gongrolling'compqunds of the_present inventionucén also
20 _improvg]the'properties of the detergentsfbased~on such
_ nonionics. In some cases, as when a higher molecular
_weight3 poly-lower - alkoxylated higher alkanol _ié
- employed, often for its detergency, the proportion
thereof will be regulated or limited in accordance with o _
25 the results Qf'routine~ex§e;iments,.to.obtain the i}_
. desired detergency and still have the product non-
-gelling'and:odeésifedmviscosity.: Also, it has been
found,that it is only rarely necessary to utiliZe the
higher molecular weight nonionics for their detergent
30 . properties:since,the preferred nonionics described
herein are .excellent detergents and additionally,
permit the attainment of the desired viscosity in the

liguid detergent without gelation at low temperatures.



14 M xtures of two or nore of these liquid nonionics can also be used and
I n sonme cases advantages can be obtained by the use of such m xtures. As
menti oned above, the structure of the liquid 5 noni oni ¢ surfactant may
be optim zed with regard to their carbon Eain | ength and confi guration
(e.g. linear versus branched:chains, etc. f and their content and

di stribution of alkylene oxi de units. Ext ensi ve research has shown t hat

these structurﬁixeaeéecber S0 10 hbEs ©2N A ntéiol?gxfdan%%a&%@ eldpct on

such proper- ties of the nonionic as pour p ol nt, viscoslity,
gelling tenden}ySOasb@emsel, agd chpr KOTN Qfe‘i%gé‘ﬁ’éﬁﬁntr?ﬁﬁéaw?nnﬂ%ﬁ

c?m‘rﬂ]c: ally aa%té?biaa BPNtREI GBelbf Bavd ﬂl(:LE&h&‘ésV?' y large fllhstrl buti on
of ethylene oxide an ne oxi s a 0>

phi i ¢ hydrocar bon F“ﬁnlq:@‘r?éle%/ %%V?Epg:s}ee @Shﬂrﬁo‘%o {:Eﬁt g":gﬁﬁ‘

hydr ocar b? chnbnibtmgt rﬁuﬂﬁaagmh/embrl beerggelmized Thiith' ppéydirdpaicsi ty”
of the hydroph 20, ¢ | C | h rea

i nportance on #h%gpro Pﬁo %ﬂ begﬂggbégn E& Q§> P??nggﬁﬁgé EF'@HE
aver age vaIuesllwﬁ@rhveragsfmrqyohgd(ﬁhamnﬁonebCSMraadt&hﬁiramwnﬂ&at

rourfactant T'agar beseshidanan op aYAthaRe GHam 28ni Bl | SRRl

The Surfactant T nonionics are obtal ne oxylation of secondary
Cl3 fatty al coF®Feasqly ﬁ%ﬁa%PQERrBRﬁEtﬁﬂ§§ﬁaERFBEtBF§%r9&§¥Qﬁ¢erHﬁF

Surfactant, TS £186s aaaavehagaoofhasm gﬁtdﬁotﬁi@Yéﬁf@c@XbﬂesuSWprQip%ﬁ- T7 an
aver age of10 les of _ethyl ene 30 oxi Surfactant 9 an,av e.of 9

mol es of et hyl ﬁgsok?%e 8oL nt 2F1 2PQHTAVRPABE rof €19 SISF'
et hyl ene oxi devpscosbtye, geiéingd&eyxdéh:&yf,atasj walbohas, ©of t:barser;p@m tions

of&ths |nventagger&egg§tlcu-

- Typically most commercially available -nonionics
15 have a relatively large distribution of ethylene oxide
(EO) and propylene oxide (PO) units and of the lipo-
philic hydrocarbon chain length, the reported EO and PO
contents. and hydrocarbon chain lengths being overall
. averages. - This "polydispersity" of the hydrophilic
20 chains and lipophilic chains can have great importance
on the product properties as can the specific values of

the average values. ' ' '
Another useful group of nonionic surfactants are
the "Surfactant T" series of nonionics available from
25 British Petroleum.. The Surfactant T nonionics are
obtained by the ethoxylation of secondary Cq3 fatty
alcohols and have a narrow ethylene oxide distribution.
‘The Surfactant T5 has an average of 5 moles of ethylene
oxide; Surfactant T7 an average of 7 moles of ethylene
30" oxide; Surfactant T9 an average of 9 moles of ethylene
. oxide 'and Surfactant T12 an average of 12 moles of
ethylene oxide per mole of secondary Cy3 fatty alcohol.
- In the compositions of this invention, a particu-



15 larly preferred cl ass of noni oni ¢ surfactants |ncludes the [err]
-secondary fatty alcohols with relatively narrow contents of ethylene ‘oxi de
in the range of fromabout 7 to 9 noles, especial ly about 8 noles, and the
5 [err] fatty al cohols ethoxylated mnth about 5-6 noles ethylene oxi de.

M xtures of two or nore of the liquid nonlonlc surf actants can be used and
I n sone cases advantages can be obtained by the use of such mixtures. 10
Furt hertl nproygeRy i:ﬂbétféﬂ%dd hspéee: 6 nonARATIld Qurfadtitntd thélé&élergent
conposi tions can be obtai ne cludin i on, a, sna|

anmount of a nSRPorfrr2<trs a&eﬁ%“‘iﬂﬁ%h% Egybeﬂ'\c%f? ng’g%tho E%%%Heéw ree {4
hydr oxyl grOUﬁarrhewem‘orttewtsrmﬁt gthgileng axfidec it theartumge @f ofpomsuch =
as a parti al § te a_ngn S C t qg a o] y Xyl | d or
anhydri de. As® %I 3 e % {nﬁgb lggrﬁaeé%lsxs]i% Lg %en p‘%% aer é ron

U.S. Serial Ncg 891, mtyfnabclol@thApt bxyimd widihr eyt rgb twoles.

Applicati®n §2R0 4:1%% Serial No. 2158454, +the free carboxyl group
nodi fi ed non:\%ﬁPX surfgct ant's, which nmay be broadly character- i zed, as

pol ycarboxylic acMdxtusfes H%ECFWQIOQFOHPCF%LP# athgntlsl rids nendenher
carboxyl i c acgdefabtaatisoncd® baneiséde andPRi abone  dasdy chavietagasi d

nonionic 25 for wat The dltlon of t he polycarboxyllc

acid terninat Eﬁnngﬁ'l ?f%éi%fi]a’é{t (fﬁ'fes 1% P a%u%f’ JUHEIERSthe | qui d |

noni oni ¢ igrf actaﬂurthnrd@mpnnyemdntguincth&rmheplﬂgi¢m&cbs@pestbes aid

i n the diSpengikb t gh fng¥)

| oner the teangng!teu\Fiéagt V\/?e?t%t e Tiqui n%%ff%rgsf ccégﬁ ﬁt ¥ n?a gel

in water w thdpcladiegedse thet heppposition a  small amount Of a o
nonionic surfactant which has been modlfled to convert -

.a free hydroxyl group thereof to;a-mqiety hav1ng a free
15 carboxyl group, such as a partial.ester of a nonionic
: surfactant and a polycarboxyllc acid or anhydride.

As disclosed in the commonly assigned co-pending
application U.S. Serial No. 597.948, filed 9th: April,
1984, corresponding to G.B. Applieatien'No._850908?,
20 Serial No. 2158454, the free carboxyl group modified

, nonionic surfactants, which may be broadly character-
ized as polycarboxylic acid,.te;minated-_nenionic
surfactants or. as polyether.carboxyiic acids, function
to lower'the temperature atawhich'the 1iquid nonionic

25 forms a gel. with water,

O

The addlt:l.on of the polycarboxylic acid terminated
. h_onionlc . _s_urfactants (e.g. as a .gel) to the liquid
nbniOnic.__sﬁrfacta_nt can decrease '-__tihe__- 'yield- stress of
the dispersions, aid in the dispensibility of. the
composition,  i.e. pourability, and lower the
temperature at which the liquid nonionic -surfactants
form a gel in water without a decrease. in their

30

stability against settling. | The - acid terminated



stability against settling. The acid term nated 16 nonionic
surfactant reacts in'the washing nmachine water with the alkalinity of the
di spersed buil der salt phase of the detergent conposition and acts as an
effective anionic surfactant. 5 Speci fic exanpl es of pol ycarboxylic
acid term na- ted nonionic surfactants include the hal f-ester of Plurafac
RA 30 with succinic anhydride, and the half ester of Dobanol 25 7 wWith

succi ni ¢ anhyd S ) C 3&Ci gﬁ*ﬁWl ,
polycarboxyl|cﬁ?g§g%§gsgg?égﬁ%agt g&ﬁb%b %étﬁgg : m |c aC|d nale i C

anfiydri de, gIUWthctbﬁlﬂlkﬁﬁFBhFZ ﬁglGhesééépﬁn§%§:h91H9ﬁ4u§4¥¥eRh%Fe

phthalic anhydéfdehemderﬂés: wl 8ofipbBetibke anBhaacdted das el RAtRLL Gy ONi C
surfactants can s follows: Acid Term nated [err]nonionic
APBhE Egaﬁ

surfact ant . 40%%13?1ﬁ0 factant which is a [err] al kanol which has
been alko§¥|ated t osSpetifiiccexampllles e palygearhdx3lpcopylidneernidm-+ini ts
0

per alkandl Unilal sdflegsdl U2 3e4000 SHEG GG ANMdhade A0d Beatesl 1ot

7 hours at [err tare coole Fenbve unreact ed
succi nic nat ePlaratac RA |30 ruuéb sueginie anhyduide,t end abbet heef hal f

of the noni On'ésééffé‘ftﬁaﬁaﬂéi 595‘7‘ QQEMeéh%lh‘ict Q‘ﬁh@/&ﬂ'&‘e Jhaldndsdgd 25

thereof. Acid Term nated, Dobanol  25-7 g banol - nonlonlc

mﬂfactant\Mn%ﬁ ?sqqﬁpbﬁb&mﬁckﬁ épmigﬁh eM(ﬂFQﬁraHﬂiﬂﬁaﬁPR§Mﬁ Gnd
has about- .7 etdgliage ¢ixi dahydrdideer magl asel aseld ,al &agol nléléﬁ.dedc\ﬂdh 100y

0o oot N el 8sehrbt ki MRGIESEE Aot
ac1d, ‘phthalic acid, phthalic anhydride, citric acid
" - and the like. D ' -
The acid terminated nonionic surfactants can be
15 bprepared as follows:
Acid Terminated C13-C15-nonionic surfactant. 400g
- of nonionic surfactant which is a Cy3-Cq5 alkanol which
has been alkoxylated to introduce 6 ethylene oxide and
3 propylene oxide units per alkanol unit is mixed with
20 329 of succinic anhydride and heated for. 7 hours at
- 100°c. The mixture is cooled and filtered to remove
unreacted succinic material. Infrared analysis
indicated that about one half of the mnonionic
" surfactant has been converted to the acidic half-ester
C 25 thereof. ' :
bt R Acid Terminated Dobanol 25-7. 522g of Dobanol 25-
7 nonionic surfactant which is the product of ethoxyla-
tion of a C;,-Cqg alkanol and has about 7 ethylene
. oxide units per molecule of alkanol is mixed with 100g
30 of - succinic anhydride and 0.1g of pyridine (which acts
.as ‘an esterification catalyst) and heated at 260°C for
2 hours, cooled and filtered to remove unreacted
succinic material. Infrared analysis indicates that



2 hours, cooled and filtered to renove unreacted succinic material.
Infrared anal ysis indicates that 17 substantially all the free

hydr oxyl sof the surfactant have reacted. Acid Term nated Dobanol 91-5.

| 00Oy of Dobanol 91-5 nonionic surfactant; which is the product of

et hoxyl ation of a [err] alkanol and has about 5 ethylene oxide units per
nol ecul e of alkanol is mxed with 265g of succinic anhydride and 0 1g of

oyri dine catal besi:r@ﬁiﬂlqd aLl| ene] £l hyaMsdy1 o0k othandyLELLRE S !

renove unreact g itegmaterial. Infra- red an yS| s I ndi
substantially all the Tee 10 hydroxyls of the-surfactant -have . reacted. ..

)

Q her esterificatiofcdsk dfgmninatsedhDabaanlal kBt5. Met ahoshk Qg dﬁoﬁﬁngl -
sodi um et hoxi &a)-5Tandks [ fo. adm xture wth :
pyridi ne. ‘The a%ﬁ‘dl c%ﬁgl de&?ﬁgr éc}b‘?r%%%%&% s%""t B8l yEBe - PEPRBRH iefacid
t er m nat edsnonf® FieparRt i@ ‘Bgegqrzt aﬂtk{ahm}:ieaardgenhscoapggltt ign, is

preferably addedihghleael \cﬁ;d.del ﬁ@ﬂté\opégmn‘blség‘{)laé:t tl éé@gerﬁrlﬁm%d
vanta s e

it ma

‘the conpositi i nvent i,on
conponent s V\hlgEEPunCGtsl és Sye §3‘8§'i°t M?Heaﬁadgeo 19‘1thﬁI tpyng et

for the |iqui d°ﬁ§ﬂlﬁﬁtcmfm@ta&t ate mé?(ts,c_agclz aﬁo‘h %]Vf %citéldar i ght
b|t s act

anphi philic coppeys C 0 ntroI I'ng a e
to | ower the ten&erg§ﬂr!e§8a?e ?%hﬁbﬁﬁ-&aﬁgﬁl oﬁlu(?cgi?ﬂg%lé‘la&lﬁr]ﬁillol flgvfinae gel
when addeq het ernahusifpinodd cakess ety es wosbent L £51 pf alﬂ!et‘h%”rﬂ%é Lon.

Such VISCOSItyhﬁ@ﬁﬁiﬁlsaﬁﬂ €eré 5QPEREELAY ﬁgggt§e8cted

Other esterification catalysts, such as an alkali
metal alkoxide (e.g. sodium methox1de) may be used in i:
place:-of, or in admlxture w1th, the pyrldlne.

The acidic polyether compound,:l e. -the.. polycar—
boxylic acid terminated nonionlc surfactant, if present
- .in the detergent compos1tion,;1s preferably added

‘dissolved in the nonionic surfactant o Lo
Furthermore, in the :compositlons of : thls
_ 1nventlon, it may be advantageous to include components
which functlon as v1sc051ty control ‘and -gel- inhibltlng
agents for the liquid nonlonlc surface active agents
such as. low molecular welght amphlphllic compounds.
_ Such ViSCOSltY control and gel 1nh1b1ting agents
act to lower the -temperature at which the. ‘nonionic
surfactant will form a gel when added to water and
zllmprove the storage propertles of the compositlon.
- Such viscosity control and. gel. inhlblting agents can
be, for example, low molecular weight alkylene oxide
lower mono-alkyl ether amphlphillc ~compounds. The
amphiphilic compounds can be considered to be analogous
in chemical  structure to the ethoxylated and/or
propoxylated fatty alcohol 11qu1d nonionic surfactants

15

20

25

O

30



e, for exanple, |ow nolecular weight al kyl ene oxide | ower nono-al kyl-

et her anphi philic conmpounds. The anphi philic conpounds can be consi dered.
to be analogous in chemcal structure to the -ethoxylated and/or
propoxyl ated fatty al cohol Iiquid nonioniggsurfactants 18 but have
relatively short hydrocarbon chain |lengths (err and a | ow content of

et hyl ene oxide (about 2 to 6.ethyl ene oxide groups per nolecule). Suitable

anphi philic Cm@um@r eclapiveant eghbytt hl@y&ﬁbé@i\beﬂ gsHeeiml ]féifd’ﬁﬂsa

[err] 10 where]err ese ts a r yl epre
hydr ogen at om CS é gr-8p =@ "]ﬁ: %# ‘F%ﬁg%‘?é ‘Px?"ﬁ QE %“ J2. % 6, on
éﬁage SpeC|G|@ahyyenethgldenpnuuﬂs per hmolecule)r) 15 alkylene gl ycol

3?“° or "tris 1 oner THSSPLEI reptEEl 10T Gonsside BT AIBAACRRL RO

Specific %a«umhesfotiowéthgeneragnﬁﬁr@nlauc 20 conpounds i nel-ude:

et hyl ene gl ycol nonoethyl ether [err] diethylene glycol nonobutyl ether
[err] tetraethyl ene glycel nonobutyl ether [err] and 25 di propyl ene glycol
nononet hyl ether.[err] ethylene glycol nonobutyl  ether is especially
preferred. 30 The i£clusion I n the conposition of the |.ower. nolecular

wei ght | ower al kyl I o al kyl ether decreases the viscosity of
t he conposition, 3§ﬂ3€ %?RZOYEQ : e : C e :

10 _ : ,
where R1 represents a C,-Cg alkyl group, R2 represents

a hydrogen atom or a methyl group, and n is a number of
U . from about 1 to 6, on average.
_ Specifically, the compounds are lower (C,-C3)
15 alkylene glycol mono-lower (C,-Cg) alkyl ethers. More
: specifically the compounds are mono-, ‘di-, or tri-
1ower (C5-C3) alkylene glycol mono-lower (C4{-Cg) -alkyl
ethers. - _ : L . -
Specific examples of suitable amphiphilic
compounds include:

ethylene glycol monoethyl ether CZHS'O CHZCHZOH,

- diethylene glycol monobutyl ether C,Hg-0-(CH,CH,0),H,
tetraethylene glycol monobutyl ether C4H9-pf(CHZCH20)4H

20

and : . : : _

, 25 dipropylene glycol monomethyl ether,CH3-O-(CHCH20)2H.
Diethylene glycol monobutyl ether is especially
preferred.

.The inclusion in the composition: of the ‘lower

. molecular weight lower alkylene glycol mono alkyl:-ether
decreases the viscosity of the composition, such that

30

it is more easily pourable, improves_the-stability



it is nmore easily pourable, inproves the stability 1 9 against settling
and inproves the dispersibility of the conposition on-the addition to warm
wat er or cold water. The conpositions of the present invention have

i nproved viscosity and stability characﬁgristics and 5. ~remain stable-
and pourable at tenperatures as |ow as about [err]. Wile .the al kaline
earth netal fatty acid and zinc salts are also effective as physical -

stabilizing Nt fddiddier-d BRPVE . eqaehLE hReGertaihn 10.
cases by | moarBarat ok artind BHA HEBRfos D BB BN DA T eg b che
exanpl e, an &ﬂﬂﬂ%ﬁng&HcPﬁh&ﬂﬁm?é§¥§i&%Uﬁ&*ﬂﬁFﬁgW%F%Ef&%ﬁCP@Qgrou’i
such as a pakgait@lr.ester of. phosphorus acid and an-al:kanol, - i.e.. an al kanol®
‘ester of. phosphori di scl gsed i p.the. como

h acid. 15. . . ﬁ%& scl : ( glﬁ
assi gned co- pendi TASIPPIPREIFLANS Ofe/khe RESEERt 758VERtLRR BeKeapri |,
1984, correspmpiioved ovisBosApyl iandi artalnilitBb0ehasackeriatiNg aafb8454,
the aci di c organi.c ph r o] avi ldic -P up.can
‘i ncrease t he*Zfe+R psgflgg%%ﬁfﬁ?ﬁ%ﬂ%gs\éﬁ%@#ﬁégﬁf?ae% gg% (leagl |y
pol yphosphat ebbuit! 88Gs, i n.the nonaqueous |iquid nonionic surfactant. The

acidic organic ph QRN dTRY; fOal NPiRRGCacid RARt kahester
of phosphoric aci ?ﬁgli%r alt}eES.. al coah%%lsuﬁaas an . Iﬁgﬁgl w?i% lnf?:s a

n ! C " _
|i pophilic cRadd® edre halisy, effeshivancds PRYBiCRdn §tédbbhzéngns,
e.g. 8 to 20agahke) Futher iNiiovdfertEMide b6 dchisvédl iastertafinphos- -
phoric acid and a errgyalkanoL' Enpgggos §632-E{0@]’%P: tabi Archon); it
i's e up of2588uPHSIRABRBRERLORn Ps9fer physical “stabilizers,
such as, for example, an acidic organic phosphorus .
‘compound having an acidic -POH group, such as a partial o/
ester of phosphorus acid and an alkanol, i.e. an
alkanol ester of phosphoric acid. ' S
15. ' - 'AS aiscIOSed iﬁ-the’common¥y”a551gned co-pending
application U.S. Serial No. 5971793, filed ‘6th April,
1984, corresponding to G.B. Application No." 8509084,
Serial No. 2158454, the acidic ‘organic phosphorus
'cOmpound having an acidic -POH group can increase the
20. stability~of1thegsuspension of builder;”especially
polyphosphate builders, in the nonaqueous liquid

nonionic surfactant.
- The acidic organic phosphorus compound may be, for
instance, a partial‘ ester of phosphoric acid and an o
25. alcohol such as an alkanol which has 'a lipophilic
character, having, for insta-nce, more than 5 carbon
atoms, e.g. 8 to 20 carbon atoms. e '
A specific example is a partial ester of phos-
* phoric acid and a C1s-c18-alkandI'(Empiph05'5632 from
30. -+ Marchon); it is made up of about 35% monocester and 65%
diester. o K e o
' The inclusion of quite small amounts of the acidic



‘diester. The inclusion of quite small anmounts of the acidic 20 organic
phosphorus conpound nekes the suspension signi- ficantly nore stable

agai nst settling on standing but remains pourable, while, for the | ow
concentration of stabilizer, e.g. below &@gut 1% its plastic viscosity
wi || generally decrease. It is believed that the use of the acidic
phosphorus conpound may result in the formation of a high energy physical
bond betweentdngaﬂilﬁmhmsphurms ¢compavhdcmbkeantheheuspehades cfignie

|norgan|c polwﬁﬂgﬁp@%% I t S f a ni c
chracter and becone re c%ﬁ#ﬁééﬁ%&aﬁéﬁhgﬁe%ﬁ%ﬁﬁgﬁﬁﬁ§¥%r g%ggﬁﬁg %&Q@
detergent cormemaingnpousablene whirlasenfornkhie: i lovw areacentrationaoss

sol ubl e and/orsﬂ%ﬁué@ola%e éauaw%o&wlwerlegl iastlcT»a»s%lsﬁ tabl e
bui | ders incl ude r t hose dlsclosed in ent 316, 812

(0] exa
b 406s an Sl ogeReBa Ly leEToRaRuD] Lt nify Belieyet AL pEhPadstes s
Wmh ch ganI 3e @ﬁedthbolr‘a&c:illuidﬂ tph@s(wo&g(saneompaggdgdnay ras&%m xinir ¢hei th
ot her ul ers al € al | 1 carbonat e te , S at
e e T T
ammoni um sa S~ S S e
sodium {11 pol valasplal e p30URHALERAPANE1 A0 7 LAE RpBLC sybediuup

pyr ophosphat e, potasst phate, so onate, potassium
tripol yphquheﬁ%ke s@d éfh %ﬂéﬁé@apﬁ!ﬁiﬁfeﬁ a%‘?)db%ﬁ?@%sﬂmféapﬁﬁ'ﬁéﬂ:éb]@odl um

nono- and di orﬁ{mmh@é@loﬁv@l PetpsstaAtbi carbonat e. Sodi um

tri pol yphosphat e PP) especi. al | ref erred kali neta
si I i cates are 30 us %ﬁieﬁegg t§ ﬁl§|’s%nﬁun9?| oﬁk‘ie P&'Iges?ﬂé:
invention also include water soluble and/or water
insoluble detergent builder  salts. Typical suitable

builders include, for example, those disclosed in U.S.
Patent 4,316,812, 4,264,466, and 3,630,929, Water
soluble inorganic alkaline builder salts which can be

15

used alone with the detergent compound or in admixture

_ with other builders are  alkali metal. carbonates,
20 borates, phosphates, polyphosphates, _bicarponates, and
silicates. (Ammonium or substituted ammonium salts can
also be used.) Specific examples of such salts are
sodium tripolyphosphate, sodium carbonate, sodium
tetraborate, sodium pyrophosphate, potassium pyrophos-
, 25 phate, sodium bicarbonate, potassium tripolyphosphate,
o sodium hexametaphosphate, sodium sesquicarbonate,
| sodium mono- and diorthophosphate, and potassium
bicarbonate. Sodium tripolyphosphate (TPP) is

especially .preferred. The alkali metal silicates are

50_ ‘useful _builde_r salts which also function to'_ make the

. composition anticorrosive to washing machine. parts.

Sodium silicates of NaZOISiQZ ratios of from 1.6/1 to

1/3.2, especially about 1/2 to 1/2.8 are preferred.



conposition anticorrosive to washing nmachine parts. Sodiumsilicates of
[err] ratios of from1.6/1 to 1/3.2, especially about 1/2 to 1/2.8 are

preferred. 21 Potassiumsilicates of the sanme ratios can al so be used.
Anot her cl ass of builders highly useful rein are the water insoluble
alum nosilicates, both of the 5 crystdlline and anorphous type. The

buil ders are particularly conpatible with the. alkallne earth netal and zinc

Copcarate | BULALDG RIS £58atidie BEe escrlgiﬁg o V&EOUe1 EoYRiEAl 11 e

zeolites (i.e umi n cates) are ritish Paten
1, 504, 168, 10u89d3 Pat ent 4, 409, 136, and Canadlan Patents 1,072, 835 and

1,087,477. An exarglsily AIT4PHOYE BEOIAEEE usghq heeeluu ae&eae; fagend in”
Belglan Patent 835 351. Thes eolit ner al ave t $ err]
wherein x i s £1g Faterorinse Bte b ST RErd LR f4S,  Fot 5 to
3.5 or gherdﬁybaaeﬁihﬂﬂanatamarpwbws|swwam10mh39bunmﬂérabh¢é25 to
6 and M prefer I.C 0 e e A | r
structure, \Mtﬁ?ﬁ qﬁ%r??@ﬁ?&&%& p%%'é?rghg 5;iaﬁ§he e8¥tﬁ %?E%l

al umi nosi|i cateesl ~ bdne dxﬂtaamateoﬂlqmdmmyyg(ﬁmﬁnt5|@fcﬁhab@aesgmt :
m Il irequival ery ﬁ}ﬁé;{&{ AN Phr #0681 Sy s€a 1 iA80s q/i@esot(laee TB1giiigs. such

as cl ays, partlc e wat.er nso e types, be useful adjuncts

in 25 conpomﬂilﬂﬁﬁﬁﬁslhﬁ§elﬁﬁﬁﬁq#9P Fﬁrﬁﬁiﬂ%ﬁh;ﬁ%@%*ﬁl 111804ari6éni t e.
This material gy, 50" pHREREY 4740901346 ) oahae odnadids Pabydtat aqogi2ye3IE UM

silicate 1R wy el eby, d9th £ thEnpPLU S HILEROME TR 1%eS SREESY Y
 herein can be found in Belgian Patent 835 351.' These. e~
zeolites generally have the formula- - - "
(M30)5. (A1303)y +(5105),.wH O B
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. 0 to 9, preferably 2.5 to 6 and M is

15

preferably sodium. A typical zeolite is type’ a or
similar structure, with type 4A particularly preferred.
320 The prefeffed“ aluminosilicatés have calcium ion
- exchange capacities of about 200 m1111equiva1ents per
gram or greater, e g. 400 meqg/g.
~ Other ‘materials such as clays, partlcularly of the.
‘water insoluble _types, may be useful adjuncts in
. compositions of this invention. Particularly useful is
" bentonite. This;materialfis”primarlly montmorlllonite
which is a hydrated aluminium silicate in which about
1/6th of the aluminium atoms may,'Be replaced by

O

25

magnesium atoms and with which varying amounts of ions
such as hydrogen, sodium, potassium or calcium, may be
loosely combined. - The bentonite in its more purzfied
form (i.e. free from any grit, sand, etc. ) suitable for

30

detergents invariably contains at least 50% mortmorill-



‘magnesi um atons and with which varying amounts of ions 30 such as hydrogen
sodi um_ pot assi um or calciun1 may be | oosely conbined. The bentonite in

its nore purified form(i.e..free fromany grit, sand, etc.) suitable for
detergents invariably contalns at | east 5 é’nnntnnrlll- 22 onite and
thus its cation exchange capacity is at st about 50 to 75 neq per 100 g
of bentonite. Parti cu- IarIy preferred bentonrtes are the Wom ng or
Western U.S. b i \ h ;hav Thixa-ial.s. ., .2 ?Hg 4 by
Ceor gi a Kaolrngg%eg %ﬁ g %%.?Egﬂgﬁé owh elE%ﬁ%éfﬂi;gﬁ %%eﬁ%s

desgri bed in Babpith 5I0at®1t75f0meﬂlipqlb M@ r gotaf enipmiteh PRarticusl
221 to Marri 0%& gpd p'?é&gé?c‘]red nbéﬁﬁéﬂiﬁege%&reapﬁﬁéak 6&&&? ls9ipd St/ has

been 10 enacted to-limt the amount of pol yphosphat es thaf can be used in
det er gent’ coansstl@ﬁ§ﬁﬂnhﬁ?ﬁ1¥ﬂ&?% Pﬁ&? Wxﬁ?%%oéﬁhgpéxﬁeﬂé&ﬁwﬁr
bui | ders engi,r gl \angenpussd dé@mwexsemscbl ONThleses Wehttiitefldrdr

part of t hosphat e ent burlder e re ced by
one or nore ofL¥§8 aBBv§°5%§BUg§§ i ﬁgrégn fﬁﬁrihﬁiuﬁd?gﬁﬁ Fgé% (¥
Some of the pasadigulid | jzoprmﬁnrieditora}aﬂri Btk i sler Pl ts 426r1e,2211e tal kal i

metal poly-ac b d builder salts, the alkali- metal hydroxy
-20 acrylic acﬁ%gk%ﬁgéegé ﬁggghsalts and t he alkalr met al | ower

pol ycar boxylic aC|dIbuceﬁbalgagﬁggraﬁblgﬁﬂaHrQanﬂeqiﬁ%ﬂtﬂﬂﬂehaﬂxhﬁﬁmyl|c

acid builder sghberagetd qcﬂnesﬁohﬁél sﬂoeﬁedb@gpeapbhee@h%elé Tha¥eldan No.
767,570, fiQ ed 19th August, 1985 rresgondln

Ircatlon No.
8619793, Serr abe\yisef gigp 54 e&ﬁF&ﬁnts %‘E? %St%E b1 FeaHiLg
pol y-acetal cathexypaligptriephete baeltdaigent builders be entlrely

et removed from the composition.
In such cases all or part of the polyphosphate
15 detergent builder salts may be replaced by one or more
of the above discussed inorganic or " organic builder
salts. - Some of the particularly preferred organic
builder"saltse are the alkali metal poly-acetal
carboxylic acid builder salts, the alkali metal hydroxy
acrylic acid polymer builder salts, and the alkali

metal lower polycarboxylic acid builder salts.

20

The alkali metal poly-acetal carboxylic acid
‘builder salts are disclosed in co-pending application
U.S. Serial No. 767,570, filed 19th August, 1985,
corresponding to G.B. Application No. 8619793, Serial
No.2179365, which is assigned to the applicants. -

The ' poly-acetal carboxylate detergent builder
salts that can be used in the present inventlon have
the following general formula ' '

30




salts that can be used in the present

formula . 30 [err] 23 wherein Mis. selected fromthe group consisting
~of alkali netal, ammonium al kyl groups having 1 to 4 carbon. atons;
tetral kyl ammoni um groups and al kanol e groups having from1l to 4
" carbon atons in the al kyl chain; the aIk I nmetals are preferred,, for

exanpl e sodium and potassium n is at |east 4; and R and R represent

ndividual |y gefOeRl fRl4y Skalctdy Orpdm ) th%rl_;r%%[ SohbiTi e bhe same

or different groups

d groups, be se ecte

10 range of m&kﬁlal@%ﬁﬁlon@ﬂﬂ?ﬂ*ﬁﬁtsﬁéﬁ¥lerPHQ%x#§V1§SEﬂmt° 2"
carboxyl at e pQlapin agdebmsl; I autdal Iymmaumtl@fowsararm kahkagol

sol ution. The nunber of the re eat | e val.ue of
i nportant f act®¥Hing nGEORRE éﬁe‘ﬂq v£g8@sql E?S t‘ﬁ%r

sal t as a_det erlgeyry duaiml,er titee abdlkatldd bythls patygnpreharnedengfbr

U, A eS8 B9 T 0

UnItS, . e.

preferably n anﬂ)

chem cally st
fromotherws

et hane, propaﬁ@%n@@uﬂ&'ﬂé‘?salﬁené§ds@c ‘%E;Yzbe sehectrg, i'%3-'r<25'by‘1"eWéd&nd

butyl ene; bran

10
such as 2 net@gt§¥nane and

15
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2pbepresentp ehmdngi@ml%y A cheaisiad 1ys u s!:abﬂe

5

S an

Sny Bramen i by ol at e

R, Sriain L, HED PLONE alE of \IREFERLAL BRoRgs. e

Cdmlxﬁhtyﬁlialscaébaaag abotﬁh@atsﬁ@smﬁldtuesgbuyat ed,

Qutene; é%c¥g£43 aepolymeriza-

carboxylate pe&ymer agdin
tion in an. alkaline solution. : ,
The number of the repeating groups, i.e, the Value
of n, is an important factor since. the_effectiveness of
the po_l-y—_a_c':etal - carboxylate s-alt:. ‘as -a. detergency
builder is effected by the polymer chaih length. Thus,
in the poly-acetal carboxylate n can have a-#alue
between 10 and 400 units, i.e. n can equal 10 to 400,
preferablywn 50 to 200 and more preferably n = 50 to
100 repeatlng units. : S .
As an. example, suitable.chemically_stable end
groups include stable substituent moieties derived from

g otherwise_etable compoundSLQSuch-as-alkanes, such as

25

methane, . ethane, propane and.butane;_alkenes-such as
ethylene,'pfopylene.and'butylene;Ibranched chain hydro-
carbo'ns,'_ both saturated and unsaturated-,_ ‘such as 2-
methyl butane and 2-methyl butene, alcohols such as
methanol, ethanol,_2-propanol,_cyclohexanol, polyhydric

- alcohols such as 1,2-ethane diol-and-1,4ebenzene diol;

30

ethers such as methoxyethane methyl ether, ethyl ether,
ethoxypropane and cylic ethers such as ethylene oxide;
epichlorohydrin and tetramethylene ox1de' aldehydes and
ketones such as ethanol, acetone, propapol and methyl—

i nvention have the follow ng general

\

-]



‘met hanol ,
1, 2- et hane di ol
met hyl et her,

et hanol ,

et hyl

2- propanol, cycl ohexanol, polyhydric al cohols such as
and 1, 4-benzene diol; 30 ethers such as nethoxyet hane

et her, ethoxypropane and cylic ethers such as ethyl ene
al dehydes and ketones such

oxi de; eplchlorohydrln and tetranet hyl ene QX|de
as et hanol, acetone, propanol and nethyl - 24 ethyl
carboxylate cont ai ni ng conpounds such as the al kali

nmet al

ket one; and
salts of

car boxylic. aci
preferred enbodi

%% ngtlh ‘i‘ce%%hh

dﬂh‘éﬂ

I nvent I on

1&@%&&%191&&%%1%? Qeé?ﬁhn a

sel ected from

group consistiA§ dihgeptkaldr metal, sqkis] odnParResrdd a meedds, delerr]

IS

ere repr

G s

menber sekg¢ked Ufomatrlw QP aAEE Hrid ke a[rﬁwdr{@éé] 20 [err] and
m xt ures thereof,

having 1 to 8 car borttafoRE LR

n, al

B 07

lgédro%ﬂéﬁ;[ g{ Loup

parti cul aréy pmei:bte&:edséhatté&r rflxons !:her]gﬁ@ui:ercdnsirstﬂng UbEs tOenepf,
and R2 is
_ oI:ehrs, HO(CH2CH20)1 4= -
- CHy-CHy ’ HaC , COOM" -
/ | \ | § - |
40 ~OCH - RC- -CR
S\ / | |
o O—-—CH2 H5C20 ' COOM
et '
and mixtures thereof, and R? is a member selected from
f5~ the ‘group consistigg of ~CHj, -CyHg, -(CH,yCH,0)q_4H,
I / \
‘RC- -0CH
20 I \ /
and mixtures thereof, wher;e R represents a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms, and
&g 25 "M is as defined above. ' ]
' It is particularly preferred that R' is
I I
-CH - =C~CH,
30 I I
' ' CH3 ' CooM

or mixtures thereof, and R2 is



%

where Mis sodiumand nis 50 to 200. The al kali netal hydroxy acrylic acid
-pol ynmer builder salts are disclosed i.n co-pending application U.S. Serial

No. 767,535, filed 20th August, 1985, 10 corresponding to G B. Application
No. 8619793, Serial No.2179365, whichiss%Fsignéd to the present applicant.
The hydroxy acrylic acid or salt polymer "detergent builders .used in
accordance with the present invention are well known. The | ower nol ecul ar

wei ght hydr oxy acrxkhg<g§|d and salt polyners are readily biodegradabl e.

The hydroxy acrylic ac? d aind sal t pol ymers function as effective '
anti-incrustation bgent "The hydroxy acrylate polyners are particularlyz:
good det er gent 20 tpgi | der -salts because of t hei.r .hi gh sequestering capacity"
for cal ciumand nmagnesiumions in the wash water. The hydroxy acryl ate _
pol ynmer used as a builder in accordance with the present invention contains
nmono- 25 ric unitGHopf the.fornmula 30 [err] wherein R . and R - are the

sane or d ffegﬁg%n j 15 ggh%ﬁﬁygﬁgnﬁ Egdggﬁ;grgboan al kyl group contai ning

froml to 3 ca represents ogen, or an alkali neta
al kal i ne em%rlneuﬂhQraéhﬁﬁﬁumekﬁlohydﬂﬂﬁﬂegﬁaykﬁcpépﬁﬁyPQ&Ymﬁi i e

the value of rbuiﬁae'ic sSeR8r %H'é/ éfééwhaéd ilay é&epéﬁmﬁgcawaualtqdﬂth
the solubility of the polymer ter

kal i ta
pol ycar boxyl i & =t dst%ﬁ’r r Ns%rl tg r'es%ﬁsclfdge?ii 70 g"g‘ p%HEPﬁé:'appréat i on
U.S. Seri aI N(borrﬂa'ﬂbcﬁﬁihngf tbed .BLOt Apptheatign NbQ86B619793, Serial

No.2179365, which is assigned to the present appllcant.

-

The hydroxy acrylic acid or salt polymer detergent e,
builders used in accordance with the present invention -’
are well known. . _
15 The lower molecular weight hydroxy acrylic acid
and salt polymers are readily biodegradable. The
‘hydroxy acrylic acid and salt polymers function as
effective anti-incrustation agents. - The hydroxy
acrylate polymers are particularly good detergent
20 builder salts because of their high sequestering
capacity for calcium and magnesium ions in the wash
water. _

The hydroxy acrylate polymef used as a builder in
- accordance with the present invention contains mono-
25 meric units of the formula . o S | ' 5
— —_ _ _

rR?' oOH

|
c—cC

g | ®? coor_ | ,

wherein R' and RZ are the same or different and



10 corresponding to G B. Application No. 8618858, Serial No. 2180551,
which is assigned to the present applicant. The di scl osed organic
"builder salts conprises alkali nmetal salts of |ower polycarboxylic acids,
e.g. two to four carboxyl groups. The prehgrred 15 sodium and potassium
| ower pol ycarboxylic acid salts are the citric and tartaric acid salts.
The sodiumcitric acid salts are the nost preferred, especially the

trisodiumcit r?‘e‘gyreseﬂiﬁ‘ W s agd Qlﬁ?i' $Povip [drfita Gthd| BomequUsed.

Where the nono m an sodiumcitraites "are used |t is preferred to
add as a suppl &Rent ac2ThEN Rfomgy @nd M FRRYe§eiTshydEogeny; Qi 8
si™cate to adjal¥alihengtdl o sllalindcessth metell a Cirimbmben WBRE1i0AI.NG

the trisodiumgitr The odi_ um a d d| sodi um c.acid salts can

50" ol so be usdne Beirddrof RRgnet AR HACE & LACH SRl B BELER S

particul arly ggesmdnalljerdstéxsineédchysdhef limit bogpatibleurwithl the

magnesi um Bbi ndi r i on which could otherw se
SR or, Yhe slVHgr I WAL

be caused by for St on cium and nmagnesiumsalts. O her

sui tabl e organi c builheemlkaldl matalarknyer pelygarbesy hi€ecacidt huildérat es
and glycol atesggj (&£ QE%C'@ist‘Qb%%darfntE%-&‘;éﬂdﬁﬁgt%l FRibaxilod es.s. The

destr %eSC?LaL S PSS AU L K31 3 Oy PBRe

simlar % dekoriredpetd idgl 4o 6GOB. 4Abﬁlﬁﬁktidh296 885188584, 862ial
4,224,420,

430, 777 ANO T oPLIRRS tro BRASBaiE At R LA o5 o Hbs PUTAERS S,
0021491, and Oma&:nce t Fheoddmrilosad obrghndd nbavitiderarsalts
gJ comprises alkali metal salts of lower polycarboxylic
acids, e.g. two to four carboxyl_groups. The preferred
sodium and potassium lower polycarboxylic acid salts
are the citric and tartaric acid salts. The sodium
citric acid salts are the most preferred, especially
the triso&ium. citrate. The monosodium and disodium
citrates can also be used. Where the monosodium and
disodium citrates are used it is preferred to add as a
supplemental builder salt sodium silicates, e.é.
disodium silicate to adjust the pH to about the same
lJevel as obtained when using the trisodium citrate.

15

20

The monosodium and disodium - tartaric acid salts can
) also be used. The alkali metal lower polycarboxylic
et acid salts are particularly good builder salts; becaﬁse
of their high calcium and nagnesium binding capacity
they inhibit incrustation which could otherwise be
caused by formation of insoluble calcium and magnesium
30 salts. _

5 Other suit~rble organic builders include carboxy-
methylsuccinates, tartronates and glycolates. of
special value are the poly-&acetai carbokyla'tes.- The



general ly highly concentrated, and, therefore, may be 10. used at
-relatively | ow dosages, it is desirable to supplenent any phosphate

buil der (such as sodiumtripol yphosphate) with an auxiliary builder such
as a polynmeric carboxylic acid having higi cal ci um bi ndi ng capacity to

i nhibit incrustation which could otherw 15 be caused by formation
of an insoluble calcium-phosphate. Such auxi-liary builders are also

Wi ch o8 coPRryrartsrLapiinbekitetes, L, UhH) BEeRER Mlpchifeds F°
anhydride, coopbesitions aneudescribed dny &:ﬁ&%@?%dihrﬁk%,lwa hardf. 73
Exanpl es of of opigcagbkal i Genspupaticn®dl i 59811821 bhiValerd cai-Psadised
alone with the deter ent or. 1n adm x u£e :tg.otheb g%ganlc and 1 norganic
bui | der s are &1l r6Rer als 18%m54m br28Le858 ¢ utedO4uhiirurh - 26 rA20 85
Poycarigel shass s, siadossons peaasiam e an s megacer
brmont um N ( 258y R 8e Ay i ¢ ANE) FeARNAE  any kyEBaddn PRt
pol ycar boxyl| aapslicatibsoNesi.t 8015023 002149TMhe a6 IRPBgent s are
bl caches. Ol ori neSbiEsneen EORBodITohE I, BRI IOV PNk, )
pot assi um di coerevatbyyhigbdye ‘{WB%‘W&?F%‘%F eand,pgtherefore)  mayd be
LI L oA o Sestsbny b soBilsa e sOoasteibas s e
B(ra(raogir(rjg in: s%‘l‘BPilﬁ‘fPentPraé‘?lér '%R]aﬁggesgl’ic}ﬂf&é 35“@0dia1§m 59%1 assium
per borates, peritpobpphdephapenphwitihaans avxid ipotyadsaibdewnspnehsalsphate.
The perborat g, PRLLE GUGARGRAN I L BEE P AR AN 968184 un binding  'w/
_capacity to inhibit incrustation which could otherwise o
15 be__Céused-Tb¥' férma#ion - of ‘an insoluble -calcium
' phosphate.  Such auxiliary builders: are also well known
in the art. : For example, mention can be made of
. Sokolan CP5 which is a'copolymer.Ofaaboutfequal.moles
| of - methacrylic acid and maleic "anhydride, completely
20 neutralized to form the sodium sa}t-thereof; ' | _

- - Examples . of -organic - alkaline sequestrant builder
salts which can be used alone with the detergent or in
admixturefwith other organic-and.inorganic'builders are
alkali metal, ammonium or Subétituted-ammonium, amino-

- polycarboxylates, e.g. sodium and potassium ethylene -
diamine tetraacetate (EDTA), sodium and potassium
_nitrilotriacetétes-(NTA) and triethanol ammonium N-(2-
hydroxyethyl)nitrilodiacetates. = Mixed salts of these
polycarboxylates are also suitable;“.- Lo

‘The bleaching agents are classified broadly for

25

30 .
~convenience, as. chlorine bleaches and oxygen bleaches.

Cthriné_bleaches are typified by sodium  hypochlorite
(NaOCl), potassium dichloroisocyanurate (50% available



‘are especially preferred. The peroxygen conpound is preferably used in

adm xture with an activator - therefor. Sui tabl e activators which can

| ower the effective operating tenperature of the peroxide bl eaching agent
are disclosed, for exanple, in U S. Patenis4, 264,466, or in colum 1 of

U S. Patent 4,430,244, the relevant 15 di %I osures of which are

I ncorporated herein by reference. Pol yacyl ated conpounds are preferred
activators; a 1 c oyn t é‘%@’rﬁél hyl | Y Sl ') and
pent aacet yl g%@ggghgré&pggtai gt%iialhéﬁﬂoapre ernru?ci'ryfgﬁ%qmar%'eélhse ul
activators i ncFhderime) exanPr¥geRcPyrashas | pEcadrefierres iaed, are

et"m’/! i dene benﬁé’?féséﬁ@éat €ppn éiéorﬁ@é&ﬁasetmiél@er@iwmym&@cﬁ‘& ate
and its salts, alkyl, and_ al ken succl ni anggdrl , tetraacetyl gl.ycouri
("TAGU'), and PRECFHAS adiyBObRtI9N ¢ he'%’?e rée%’grexa S é’p% of
activatorg arsodiisghoaedl bortesadnine, peribBatied enpericathditétes,
4,422, 950800 Seffhoitha f08, 0IARC" G 421 gh UBMALLYLOGEHAGS, W fhd he

_peroxygen co or m a‘peroxyaci eachin t he 'Wash
wat er . |t i spprbbrated,t pantdawdariyscspditunr pegbagyete aforivhydnafied exi ng
power to inhibiioa fdgshedbeacte@n between such peroxyacid and

: hydrogen-peroxéd% ?%pgﬁegm%ghg§0Iution in the presence 29 of netal ions.

Sui t abl e sequest eri RBSagRPE SXVFISIECTRAVRY o ik e PTGER TR wWFR€hyiene
triam ne pent aggatikd s d witDEERA Jacth ¢abvenehereore pensaaeanlene
phosphoni d%cid ("DIPMP"); and.ethylene di am.ne tetra- net hyl ene
phosphoni ¢ aci ASFL¥S tARPAWLGH, 8¥Be&qv6e5v5?1(f I%tée&tiﬁ'eq‘ o%’ﬂéa HThi ng
_ _ temperature of the peroxide bleaching agent are
\,,,z | disclosed, for example, in U.S. Patent 4;264,466, or in
column 1 of U.S. Patent 4‘,43_0,244, the relevant
15' disclosures of which are incorporated herein by
. reference. Polyacylated compounds are preferred
activétors; among theée compounds tetraacetyl ethylene
diamine ("TAED") and pentaacetyl glucose are particu-
larly preferred. | o
' 20 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,
tetraacetylglycouril ("TAGU"), and the derivatives of
these. Other useful classes of activators are
_disc]_.osed, for éxample, in U.S. Patents 4,111,826,
4,422,950 and 3,661,789. -

The bleach activator ﬁsually interacts with the
peroxygen compound to form a peroxyacid bleaching agent
30 in the wa;h water. It is preferred to include a
: sequestering agent of high complexing power to inhibit
any undesired reaction between such peroxyacid and

hydrogen peroxide in the wash solution in the presence



agent, e.g. sodiumperborate, resulting fromenzyne- induced

deconposi tion, such as by catal ase enzynme, the conpositions my
additionally include an enzynme 10 inhibitor conpound, i.e. a
conpound capable of. inhibiting enzynme-induced deconposition of the

per oxi de bl eachi ng agent. Sui tabl e inhi 8¢ or - conpounds are disclosed in
U. S. Patent 3 606, 990, the disclosure of which is incorporated herein by

r ef er ence. : O special -interest. as the inhibitor conpound, nention

can be made’ of %dt‘%&% akPRE-sul Bratabiad sewesteatiorg sagents Rydiegd,am ne
salts. In th&a @‘ﬁrﬁrﬂ%ﬁmm}JmA C@ﬂ@ﬁﬁ#%éﬁastgla}ﬂhé LAy Q%'S%rtl:ligw vz.
as

sui t abl e anmount.s ‘i %h%Eﬂé%% ? ne salt In rtorsocan b&

about 0.01 t&9hod al?‘i/g thykens  tsipmdsie pepdamsiiytengme

i nhibitors arephpﬂphaﬂﬂmﬂadiﬂ@(FDTPMRavaend)é&ﬁjléﬁh@dggmfgégggt? t he
conposi - tson gq_glntlgﬁm %tothe dete ge{t,te@gﬁ#l der g,  vari.ous

det ergent. addltlve 7 q ﬁﬁnﬁ MﬁAthe detergent product to
give it additional d&si ocdeprr ober taesid eldsslsr of pesehi el bq_re%igst iC
nature. Thus, hBene,MBY, e | d or - or- armount s ~of

soi | suspendingag ant|-?edé%%%y??oﬁéggé%?tg'SSPeguggiBS ¢$¥WyleﬁF¥Eﬁol
fatty am des, <BHPGRA osifekond sechupssdy Iqata)lqse)rawjrmeptbué

cel | ul ose; optcodpdyiﬂhbﬁﬁerma Gha&Ptien y ester
bri ght enereo fg r? ‘stil bgﬁe tri,azol 312% aﬂlggugenzl i.ne %ﬂ‘ﬂﬁone
conposi ti ons, gem A1 STPPRONAG sdbSri t UR ecCORPRENG)| capalblee,of

sul phonat ed habh ﬁbttingagnhymeEuhﬂmmedbﬁdmaﬁpdkiﬁiéh”6%“%Kb PRSbx

ide
preferred are 15155%@{1%@“98&1'@20' SudYi Rt AR ibftor compBoghcri% aaglegt >

such as uItraqErlne bl ue;
isclosed in U. S Patent 3,606,990, the dlsclosure of

whlch is incorporated hereln by reference.

15 " of special interest as the inhibitor compound,
mention can be ‘made of hydroxylamlne sulphate and other
water-soluble hydroxylamine salts. In the preferred
nonaqueous compos1t10ns of this 1nvention, suitable
amounts of the hydroxylamlne salt inhibitors can be as

20 1ow as about: 0.01 to 0.4%. Generally,' however,
suitable amounts of enzyme inhibitors are up to ‘about

15%, for example, 0 1 to 10%, by welght of the composi-
tlon. ' : :

;;)

In addltlon to the detergent bullders, varlous

25 other detergent additives or adjuvants may be present. ;J
in the detergent product to give it add1t10na1 des1red
properties, either of functional or aesthetic nature.
Thus, there may be included in the " formulatlon, mlnor
| amounts of soil suspending or antl-redeposition agents,
.30 e.g. polyvinyl alcohol, fatty amldes,'sodium carboxy-
' methyl cellulose, hydroxy propyl methyl cellulose,
| optlcal brlghteners, e.g. cotton,-polyamlde and poly-
ester brighteners, for example, stilbene, triazole and



‘preferably proteolytic enzymes, such as subtilisin, bronelin, papain,
trypsin and pepsin, as well as anyl ase type enzynes, |ipase type enzynes,
and m xtures thereof; bactericides, e.g. tetrachlorosalicylanilide,
hexachl or ophene; fungici des; dyes; pignmegps (water dispersible);
preservatives; ultraviolet absorbers; anti-yellow ng agents, such as sodi um
car boxynet hyl cellul ose, conplex of Cl2 to C22 al kyl alcohol with Cl2 to
C18 aIkyIsuIpbehe;dﬁheﬂsﬁﬁﬁhﬁneenumgnsinidnss edpecbably salphbhasedes;

perfunes; and_a t S _
D st oo B AR ISy Uy R O N0 ghondedlt ndbhERSErL
mXture of Ii qapd.enoﬁtnhbengurdlacbanzléﬁuescﬁu]cphqrgﬁﬁedm Psetersaﬁj ect ed
to an attr|t|35}e 4ndl£ égléfgbdgqﬂé£&5h§lzes of the solid

i ngredients are re uce ess m crons, and preferably |ess than
about 10 i crons, lguntgo %ﬁ&%rﬁ@@hp&ql%l-ﬁr%m%ElB? blusii0eRz¥P8fs or

even | ower (e eflar@bqryonbro%efl%au Yeh2§ﬁe35 suvh ahgutsdpgdilespaci al |y
| ess than abo t 596 all the susp nded ‘ﬁﬁrtgg#es hav.e partlcle&itzes

greater than pohspapa Aoy iRS oBEPSHilupe ASed¥Fartt i @Fes
are of sucham?mmée tyipze enepmes i ripipasesl typdiéniymegaiansd miptmaeson or
SeLtling of Siese S halled bolgund Uil UG ARUM GroBlyEEDELnF RIRGLNT,

i.e. the polyca |c acl rn1néted nont oni c sur can c(ease
the yiel dygt rwaﬁhchpp@mr sfungicidieng idvede rpicqns,e@hgu Hivatgr

wi thout a COor J§ sﬂsle)-31?98%5%%%1%&*1%&@@@161& AP osbesst ! i ng.
In the grinding, operation, referreg t hat thegﬁ ortion o lid

i ngredi ents b@RkAgHSIIQIING eBgenEs | cSUCHEF 09F axb %ﬁ%ﬁ?Lgﬁ t hat
the, _ cellulose, complex of Cq, to Cy5 alkyl alcohol with Cq5

to Cqg alkylsulphate; pH modifiers and pH buffers;
15 colour safe bleaches; perfumes; and anti-foam agents or
suds-suppressors, e.g. silicon compounds can also be

- used. '
In a preferred form of the invention, the mixture
. of liquid nonionic surfactant and solid ingredients is
20 subjected to an attrition type of mill in which the
particle sizes of the solid ingredients are reduced to
less than 40 microns, and preferably less than about 10
microns, e.g. to an average particle size of 2 to 10
~ microns or even lower (e.g. 1 micron). Preferably less
_ '25 than about 10%, especially less than about 5% of all
St "~ the suspended particles have particle sizes greater
than 10 microns. - Compositions whose dispersed
particles are of such small size have improved
stability against separation or settling on storage.
30 it is found that the acidic polyether compound; i.e.
the polycarboxylic acid terminated nonionic surfactant,
can decrease the yield stress of such dispersions,
aiding in their dispensibility, without a corresponding



solid particles are in contact with each other and are not substantially
shi el ded from one another by the nonionic surfactant |iquid. MIls

whi ch

el enents have given very good results. us, one may 10 wuse a | aboratory

enpl oy

grinding balls (ball mlls) or simlar nobile grinding

batch attritor having 8 mmdi aneter steatite grinding balls. For | arger
scale work a continuously operating mll in which there are 1 nmor 1.5 mm

di aneter gri nf&é&é@gé %IWH%{BQ éfh@l!fﬁ% égakhsaaeeleﬁn\.e/ﬁan a stator and a

speed : CoBall mll) may be

r ot or

oper at i

ng at a- 15 tjvel

enpl oyed; when usi ﬁ"g“ s'&Eﬁ erﬁqqln9t°9§ré§§PPabl btt éspalé%ef%’ér?ﬁ efbags
noni oni ¢ surf&.@ieangarags@rwidndsw rSd1idr dudréd dehlesWehhdens ewsughf ect

such fine gri
| ess than

step
the ¢

COHDOSItIOﬂS (0] nven

of gﬁi ndlsmg.mb par Elel egycapar inc kendiaate twdrthh adaxh adsthﬁr l8ndi arens in

ont i fiuou

conposi tion,
foll ows: Susp

60%

can be an ino
and/ or or

aci d,
| ower

such as

polycar

1.5 mm diameter g:inding balls’ working in'a very small

15

20

%

125 {8s0a ety Rots 4ox Sihiesasont GRS Fiaf a2, 0

| buBilland 1185 AeLeined hepuk Ay Lhavhd detsr ogat

_ prop
mm:e@sim h%unﬁg@tm@ fl-’e@t)lldf- t he Midgredivdni ch arempdoy

B4 i¢ cig} BLEDS bga!meiniuslsnr Ferabhy1ap ﬁasilangelaalﬁg to
ahout 20.to 50%

about 25 to 40@6 The detergent buil
redz%ﬂeé‘b(iuh%fé‘? %b"ﬁgl verye gpod, RefFt bRt al TASpRRPHERY

0;
contlnuously operating mill in which there are 1 mm or

gap between a stator-and-a rotor-bperating-at a rela-

tively high speed (e.g. a CoBall mill) may be employed;

e total

der

when  using such aimill, it is desirable to pass the

blend of nonionic surfactant and solids first through a
mill which does not - effect:such'fine grinding (e.g. a
colloid mill) to reduce the partlcle size to less than
100 microns.(e g. to about 40 microns) ‘prior to. the
step of grinding-to.an average particle diameter below

- about 10 microns-in'the continuous ball mill.

25

30

In the preferred heavy duty liquid detergent
compositions'of the invention, typical proportions
(based on the total composition, unless otherwise
specified) of the ingredients are as follows:.

Suspended detergent builder is preferably in the

range of 10 to 60%, such as about 20 to 50%, e, g. about'

25 to. 40%.
The detergent builder- can be an inorganic builder
salt, e.g. alkali metal polyphosphate and/or organic

~~builder salt, e.g. an alkali metal polyacetal

carboxylic acid, an alkali metal hydroxy acrylic acid

ganl @seli & ddabotaltory ebgtcharawdﬂﬁa&or nkaeingpd@ ymewedshmetekoxylic
an BPkall, net ol hydroxys BT WA £18S1 9 por3A RRLUITs 81187 A8 | et al



‘salt. The organic builder salt can be substituted for part or for all of
the al kali netal pol yphosphate. The |iquid phase preferably conprises at

| east one nonionic surfactant in an anopunt of about 20 to 70% such as 30
to 60% e.g. about 30 to 50% Polycar boxgéi c acid term nated nonionic
surfactant is preferably in an anount of to 20% such as 3 to 20% e.g. 5
to 16%or 4 to 10% (Typically, the anmount 10 of the polycarboxylic acid

term nated nog gh%xs%f aghand1k#11 Nmeha 1 aiWePf 86??%%&8 1&% 1ap28t per

one part of n nic surfactang, such as about er one

part, e.g. abéétlte o The ®rganie betlder palt Sﬁntﬁ’é Mﬁ#ﬁtd-‘ f §@Fant .)
T al kyl ene. gyirge oF0FeH lé)Zl'l I @ha NN Inietdd slyphdiphdtag conmpound

is preferably in a ynt to 30%, S as_ about about
5 to 20% or about Q-get”g P%‘?@ 553{5136 Qﬂmﬂq?es%rﬁ'b?ﬂr%a?brgﬁﬁt ant

t o anphi ph| i nondmnduncbwmt&mtl ant em mm&ﬂnpreferabowt peef aacab¥?@syn t he
range of From u 1, rQ éqgnn 50:1 to about 2:1.)
The al kal i ne gggghraﬁeggl c e go a %?ld;;her iphatic fatty acid is
preferably in an aMmca@boewMz@a@tci@ terninsted onionicemurflgtant
preferably abqu! dickdrnhyd®in 28 BRcROY SALTa0ks A fudn!as! %025

Al kanol ester of "‘phosphoric acid, as an anti- settling agent is preferably
in an amount 8P%0 €0959% &6cH 63s oAt PR« o @%P’é”gl-llbtbo?heoa%u’% 2%

or about 0.1 b& l¥neA balllyaswo:syml@tadm prefen fhlat éd afbﬁﬂfwmcof
about 0 tW¥ 300/ uch as 3 Stf{? %F % égo/ gOB?;p mer, o hacryl ic
acid and mal eF ﬁWﬁPl dSa it TG eR3098 Pt 3 5 pa per

anti-incrust abnenpart of nonionic surfactant, such as about 0.05 to
\/ 0.6 part per one part, é g. about 0.2 to 0.5 part per
' one part of the nonionic surfactant.) '

- The alkylene oxide monoalkyl ether amphiphilic
gel-inhibiting compound is preferably in an amount of 0
to 30%, such as about 5 to 30%, e.g. about 5 to 20%, or
about 5 to 15%. (The weight ratio of the nonionic
surfactant to amphiphilic compound when the latter is

15

present is preferably in the range of from about 100:1
to 1:1, preferably from about 50:1 to about 2:1.)
The alkaline earth metal or zinc salt of a higher

20

aliphatic fatty acid is preferably in an amount of at
. least 0.1%, such as 0.1 to about 3%, preferably about
\v/ 25 0.3 to 1.5%, and more preferably about 0.5 to 1.0%.
ha . Alkanol ester of phosphoric acid, as an anti-
_settling agent is preferably in an amount of 0 to 5%,
such as about 0.01 to 5%, e.g. about 0.05 to 2%, or
about 0.1 to 1%. o
_ Alkali metal silicate is preferably in an amount
- of about 0 to 30%, such as 5 to 25%, e.g. 10 to 20%.
Copolymer of methacrylic acid and maleic anhydride

alkali metal salt (Sokalan CP-5, anti-incrustation

30



e.g. about 3
per borate no

Anti - r edeposi
of 0 to- 4. 0%abouth 2340 8%t @8 QRPA 3 Fa5t

preferably i

to 0.75% Enzynes are pref e%rg
2.0% e.g. ohygdrade) imopr Y| _ :
such as Q. 10 als0 abod®¥2 o208 2%t hbPat B to 16% L0l ouring agent is

preferabfy i

L

33 agent) is preferably in-an amount of O to 10% such as about 2 to 8%
to 5% - Bl eaching agent (e.g. alkali netal

no- hydrate) is preferably in an anmount of 0 to 30% such 5 as
about 2 to 20% e.g. about 5 to 16% Bl ggch activator is preferably in an

anmount of 0 to 15% such as about 1 to 8% e.g.about 2 to 6% '
Sequest ering agent. (e.g. Deguest 2066) is prefer- ably in an anobunt of .0 to

0% A0, S, f ety O SugpaB 8 1858 1905 b,

I on‘agéen IS prefera

s _
: 1N an amount -
<1.5% Optical brightener ig>

N an aRdthidly Aokt (24 D%LIeEn st Qfedoda €8 méng- 0. 155

i $7pABf ATMARAF i F 4

)f 0. 1 ¢ % e.0.-0.
2 % or 0.1 Lo 1. Oheach, gebiie oib PiEkstiehy’ b #nchhonkis’iof

I n an amount of 0 to 3,0%_such as 0.5 to.-
sranly % kRo® of S8R0’ 3. 0%

ar e:

anti - f oam agdat 9 58nd ssahs asu@baads dr £6° 8% i @ Absalzmt 2 eferébly 0-5% for

nodi

© 04 i i : : i 1R : . 0
exanple 0.1 to 3%gd |egﬁyg_@%@a‘g%é|}|;t apgf?l. Spehaasts Zl:? ff)grqgslgg(g%%/ff_exarrpl e

0.1 to 10%

preferably ers and pH bu

preferably 0abdyookn oa@ aReyRE- iahidi Eer 3 -02psogushyragxahend ©-3 8 15%

prefer abIX 02l0%q QY. 3®out 0.75 tida SFwtion of the adjuvants, they will

“be chosehlto
conposition.’

15

b nmpat i bl i th.th ' stit ts.of . q gent -
P, L Bttt SGedt CFaser  HEReRaR M rAdRI ECE " e by

wei ght unl espreferably  in an amount of 0 to.4.0%, such as 0.5 to

Optical brightener is preferably in an amount of 0

. to 2.0%, such as 0.05 to. 1.0%, e.g. 0.15 to 0.75%.

Enzymes are preferably in an .amount of 0 tO'—é.Q%,
such as 0.5 .to 2.0%, e.g. 0.75 to 1.25%. |
Perfume is  preferably in. an amount ‘of 0 to 3.0%,

such as 0.10 to 1.25%, e.g. 0.25 to 1.0%.

20

25

‘Colouring agent is preferably in an amount of 0 to
1.0%. ' R ' ' :

are: anti-foam-agents and suds¥s'uppf'e;ssors - 0 to 15%,
preferably 0-5%, for example 0.1 to 3%; thickening

agent and dispersants - 0 to. 15%, for example 0.1 to
10%, preferably 1 to 5%; pH modifiers and pH buffers 0-

5%, preferably 0 to 2%; and enzyme-inhibitors 0-15%,
for example, 0.1 to 15%, preferably 0.1 to 10%.

In the seletion of the _ald‘juvant-s; they will ‘be -

chosen: to be compatible with the main” 'c_onst_it'uents of
the detergent composition.- In-this application, all
proportions and percentages are by weight -unless

Suitable range of optional detergent additives

-



‘34 ot herw se i ndicated. In the exanples, atnospheric pressure is used

unl ess ot herwi se indicated. Typical formulations nmay include the follow ng

i ngredi ents naned in Table 1 below, as well as the alkaline earth nmetal or
zinc fatty acid salt liquefying 5 agent which nay be present in an
amount of 0.1 to 3%e.g. 0.3 to 1.5% AI%/I ene gl ycol nonoal kyl et her
anti-gel agent may al so be present e.g. in an anount of 5 to 15% 10. TABLE

1 Weight % Nopionic .surfactani. detergent. 0-50 _ .

Pol ycar boxyl ié]{:g(?ird”'tseer rrf'ﬂéra"&frg%% actht the examg}ié,lgtmgs%%t e
det'er gent _buiprlesse_aétis used unless otherel ser dadiicabed.der salt.

ot - rodepont 1| on uBEA Eormulations may inclyfe sigtep1loning
perborate bl chogregianke named in Tebie 2h beloy eaef #allaps HHAED).

1.0-8.0 OpticgixRiiAbt 88Bth metal or zinc fatty acid s%l%'ﬂ:c%fé NGES.
0.75-% 25 Perfune. 0.1-1.0 The

present’ i nver®@®nti ¥high Ay | beypressnt pinoan amount (Qf | Bl nd w3l es.
EXAMPLE 1A A ec@hcepsraded.ssonaqueous |iquid nonionic surfactant
detergent conposition is formulated fromthe follow ng ingredients in the

anmounts specified in Table 30 2 bel ow 35 -
Alkylene glycol monoalkylether anti-gel agent may also

be present e.g. in an amount of 5 to 15%.

10.
: _ TABLE 1
v | ' Weight %
' Nonionic surfactant detergent. ~ 30-50
Polycarboxylic acid terminated surfactant. =~ = 3-20
15. ' phosphate detergent builder salt. ' 0-60
Organic builder salt. _ - 60-0
Anti-incrustation agent. S - 0-10
Anti-redeposition. agent. ' ~ 0-4.0
Alkali metal perborate bleaching‘agent; o 5-16
20. Bleach activator (TAED). ' 1.0-8.0
Optical brightener. - 0.05-0.75
Enzymes. ' | o 0.75-1.25
Perfume. - ' © 0.1-1.0
s - L "The present invention is further illustratgd by
: the following examples. ' .
) o - EXAMPLE 1A
A concentrated nonaqueous liquid nonionic
surfactant detergent composition is formulated from the
30 -~ following ingredients in the amounts specified in Table

2 below.



TABLE 2 Wei ght Noni oni c surfactant

38.7

Pol ycar boxylic acid terntnated noni oni c(2) 5.0 Sodi um

tripol yphosphate (TPP).

30 Diethylene glycol

nmonobut yl et her anti-gel .10 agent. qui fyi.ng agent-sanple (a).
9 agent.

- - Sodi um per bor at e nonohydr ate bl eachin

0 10

Tetraacetyl et hyl ene di am ne (TAED) bl each 4.5 activator.
Anti -redeposition agent (Relatrn DNI40@§£LES§ 1 0 Cptrcal

0.2 15 Perfune.

A 1:1 mxture ¥nforlk rgufﬁéya@ccbhbl (7EQ and .20

al cohol (5PE/ 10 err atty al cohol (5EO), r t|
succi ni ¢ anhydi? I%d%?aoéb%xﬂf’l erpinated nopkopgc. ??

sodi um cagboxygeiiym txi¢¢a§pmo§pmahgd(9pymethyIcelIulose

bri ght ener.
0.6 Enzyne -
(which is Esperase). ' 1. 0 '100. 0 NoteszigHﬂﬂ&ez (1) =~

fatty %ﬁ

on product W t'h
m xHule of

2530

The

formul ati on I S f or one ho reduce,t he partrcle size of the
suspended bwlrﬁgéhéi% ?%d? @6@“§¥£3E%§§ ?ﬂgﬁ =96810 micrdfs. After
grinding the Espeﬁasdaslurry is added with about 3% of the nonionic

surfactant. if - LES 1B to 1E The
%ﬁt sﬁ?t?ﬁT%n of about 0.5 wei ght percent of each of

S repeated \M%ﬁ]
(b) al uni ni um%qqg%lemltorqtg mmmmerbleachmg (d)

10 agent.
Tetraacetylethylene dlamine (TAED) bleach
activator.

Anti-redeposition agent (Relatln DM 4096) (3)

Optical brlghtener.
15 Perfume.
_Enzyme-(which is Esperase).

Notes on Table 2

~.100.0

above

9.0

4.5

.
O O N O

procedure

- (1) A 1:1 mixture of a C13-Cq45 fatty alechol (7EO) and

20 - a Cy3-Cyg fatty alcohol (5PE/10EO).

(2) A Cg-Cqy fatty alcohol (5EO) reaction. product with
- succinic anhydride at a 1:1 molar ratio. ,
(3) CMC/MC 2:1 mixture of sodium carboxymethyl

cellulose and hydroxymethylcellulose. .
25 - The formulation is ground for about one hour to

reduce the particle size of the suspended builder salts

such that 90% are less than 10.0 microns.

After

grinding the Esperase slurfy is added with about 3% of

.. the nonionic surfactant.

The above procedure 1is repeated with _the
substitution of about 0.5 weight percent of each of (b)

aluminium tristearate, (c) magnesium distearate,

(d)



"36 cal cium distearate, and (e) zinc distearate, respectively, for
0.5% of the nonionic surfactant. A sanple of each of the (a) to (e) _
fornmulations is tested for yield stress and plastic viscosity (apparent 5
viscosity at infinite shear rate) and the following results set out in

Table 3 are obtained. TABLE 3 Stearate 39 o Pa n Pa s of
10 (a) none 2.61 0.371 (b) Alum nium

4.73 0. nesi u ) 0.18 R 0 _(d Cal cium
o 7 Sfaia ) alfdiitile,  ana O(®) sine d1gERsdger

magnesi um calmspacatridrelmp fhst@eabwtef sthesnaphonie susfibstanti.al

régdction in vyiel d(ﬁstaq@ﬁ SabsHh a9 | gﬂa mer?zogﬁrrﬁgr) 'fgr{agg_%@_glolnl t)isas

corrpared with no a as conpar niumtristearate.

The stablI|tytﬁsﬂﬁﬂaﬂQﬁrﬁﬂQ&dcﬁﬁF%gﬁlﬁ%@ Bé@ﬁtiﬁgvi§cpﬁi§ﬁcNa§9§§aﬂt

addi tion of nRGRRY4IByY CakCi LnE fRdegi rghéazsteavc@t)eSawprm@dfau%&wed to
t he alumﬁlumtrs(lé';earatefornylalo SZAt 2C 25 The above

exanpl e sanpl FegUDESREY Qub iR, ?\f?h° hal §8 Fum perborate being
increased from9 to 16% and with a corz;msg Bdi ng decrease .of the nonionic

surfactant in the for ati The sanpl ( of Exanple 2A w thout the
magnesi um 30 di stearate???%?y pasty andgn i qui d. e sg %ﬂe (c) of

Exanple 2C with the_0Q.5%9fhgnesi um di stearate is flui d__an_d_wl | y pourabl e.
10 - {a) none 2.61 0.371

(b) Aluminium ' 4,73 0.294

_ (c) Magnesium 0.18 0.340

N - (@) calcium = 0.74 0.433
(e) 2Zinc 1.03 0.327 -
15 | -
. The magnesium, calcium and zinc distearate salts
achieve a substantial reduction in yield stress and
substantial improvement in pourability as éompared with
no additive and as compared with aluminium tristearate.
2 The stability of the formulations against settling
- is in each case of addition of magnesium, calcium and
zinc distearates improved as compared to the aluminium

tristearate formulation. '
EXAMPLES 2A to 2C

The above example samples (a) and (c) are repeated
with the sodium perborate being increased from 9 to

16%, and with a corresponding decrease of the nonionic
surfactant in the formulations.

The sample (a) of Example 2A without the magnesium

30 distearate is very pasty and nonliquid. The sample (c)

- of Example 2C with the 0. 5% magnesium distearate is

fluid and easily pourable,



37 EXAMPLE 3 The sanples (a) and (c) of Exanples 1A and 1C are repeated

with the substitution of sodium pol yacetal carboxylic acid builder Exanple
3A and 3D, sodiumb5 al.phahydr oxy acryllc acid polynmer buil der, Exanple 3B

and 3E and sodi um | ower pol ycarboxylic acjd builder Exanple. 3C and 3F
for the sodlun1tr|polyphosﬁﬁ%te builder (i.e. a total
six formulations are prepared, Exanples 3A to 3C corresponding to

each case

in

of -

Exanpl e 1A and Exanples 3D to 3F corrgspg Ehn to'Exaane 1C) The results
obtained are simlar to those in Exa nples (a) and (c). The
Exanples 1 to 3 forfhe asamplessbapl end( d)C)t of @janplesatd | gngodCaldms

ori i o of ¢ HOTTe EF < the, BRBSLELARLaRONE, e BfiAtReail,

and gri nding mwapb@walméciﬁh xb%gléuert hexampiliee IR ﬁduhg
carried out afdhdAydrékyd bleryiad i auid %Hlfﬁﬁéﬁnbulaaer-rhﬂxéﬂﬁﬂ&' ajg ons

carrile

contain sﬁspended SU|Ide an SO|I articl
h

preferably | ednd

L4

Bper &PAdMman be

an forty mcrons and
B 2nd ohds ' polveathaer LiBomedd, Rundes 2
foregoi ng det @stsdpllescsCpt aond | sfgl dan retcH y dyseayfof ithast sediiam and

of the i nvent i Pag VendEAERF e BT Tl 0, STEY ey chie hadk

conposi ti on wiechmudrptioss a dFeui dre@dvade suBxammhes Babrito t Bt i ng
pmﬂ'C'es1gus@%¥¥@sb6dd¥h§0%U”E£ample 1A and Examples 3D to 3F

15

20

25

30

corresponding to Example 1C). The results obtained are

31m11ar_to_those in Example 1, samples. (a) and (c).

The_EXamples 1 to 3 formulations (samples (c) to -

(e)) are easily pourable, reedily dispersible in water,
stable and nongelllng in storage.

.The grinding of the builder salts can be. carried
out in part prior to. mixing and grinding completed
after mixing or the entirejgrinding,pperatiOn can be

- carried outdafter.mixing with the-liquid_surfactant.

The formulations . contain Suspended builder and solid
particles less than forty microns and preferably less

‘than 10 microns: in size. _ :

It is understood that . the. foreg01ng detalledd
description is given merely by way of illustration and
that veriations may beemade therein-without'departing

from the spirit of the invention.



surfactant, and an al kaline earth netal or zinc salt of 5. a straight
or branched, saturated or unsaturated carboxylic acid having 8 to 22
carbon atons to increase the pourability of the conposition. 2. A
nonaqueous liquid fabric treating 10. conposition which conprises 20
to 70% by wei ght of a liquid nonionic surd&ctant, 10 to 60% by wei ght of
fabric treating particles suspended in the nonionic surfactant and 0.1 to
3% by weight of an alkaline earth netal or_zinc salt of a straight or

branched saturated 15.  ~or"unsat ur at &8 oxylic acid having 8 to 22
canon atons effective to increase the pourability of the composition. 3.
A T™naqueous detergent composition which 20. consists of a liquid

noni oni ¢ surfactant, builder particles suspended in the nonionic
surfactant, and al Kkl i néA eardrfageéeahusor fabrd csakireaft ingt compbsdt ion

branched, sat [ raje DOX Y] ] 1.d ' 0 r pbon
atons effecti \%ﬁj{%gi %g}négg‘%te%hzé 2@.1%&%30%{’%%???@ éﬁ%}@%aglé'co%obm i on
and as optidreeatigredi particdesor swspendedgedn adiheanneonkdadied

fromthe fol | QWi s &A1Y Bona COK ' @5k AD1hEBNERELA Retd! by 2aMARRNNS o UdS
suppressors, soll suspending or anti-redeposition agents, anti-yel] ow ng

agents5-:30  acEitARteRs, Per REARChEHN cBRITYhednss, uRsatngatedy
agents, pH nuslidbciylic il fheving 8l achbzngagbent atohkeaedh indradidd zers,
agents, pi gent® BRrAbLTey GOk HAS SomRORIERRL" tnti ol 11 ng agents,
I nhi bitors agai nst bl eachi ng agent- deconposi- tion, and pol ycarboxylic acid
terminated surfactapts. 4. a ALQIDISEbLA" a5 Ghah ™eabid aifhdatdny 3
~ 10. composition which comprises 20 to 70% by weight of a
liquid nonionic surfactant, 10 to 60% by weight of
fabric treating particles suspended in the nonionic
surfactant and 0.1 to 3% by weight of an alkaline earth
metal or zinc salt of a straight or branched saturated
15. or unsaturated ‘carboxylic. acid having 8 to 22 carbon
- atoms effective to increase the pourability of the

composition.

3. A nonaqueous detergent composition which

20. cbnsists of a liquid nonionic surfactant, builder
particles suspended in the nonionic surfactant, and

\ -~ alkaline earth metal or zinc salt of a straight or
branched, saturated or unsaturated carboxylic acid

having 8 to 22 carbon atoms effective to increase the

25. . pourability of the composition and as optional
ingredients,'one'or more detergent adjuvants selected

from the following: enzymes, corrosion inhibitors,
anti-foam agents, suds suppressors, soil suspending or
anti-redeposition agents, anti-yellowing agents,

30. colourants, perfumes, optical brighteners, blueing

_—

D



~in which the aliphatic carboxylic-acid is a straight or branched, saturated
or unsaturated carboxylic acid having fromabout 10 to about 20 carbon

at ons.

car boxylic

5.

A conposition as clainmed in Caim4 in which the
acid is a straight or branched, saturated or unsaturated

al i phatic

carboxylic acid 15. having from 12 to 38 carbon atons. 6. A conposi tion
as claimed in any one of Clains 1 to 5 in which the salt is at |east one of .

magnesi um cal cium and zinc._ 20. 7.

of Clainms 1 tagents,whPEh madifians.cl &H cbuSErss at bleashinge agents,

f ol | ow ng:

bui | der s,

30. 9.

whi ch ghe par
bui | der salt.tion, andcpapycarboryddcclagiidetemminatesheswifadkanptecedi ng
clainms additionally conprising an organic 5. .

b: B%ﬁa@é\hc Qﬁh?rigﬁi\ﬁe:i#& { dtebi,ea@h?aé\bt'igfa tdrcb?{ eregatymeA '-
eacn] n agents, antl statl ¢ age S, an | nts. . :
conposi tion a%nbilgi’-?r@ﬂ irn aﬁﬁg'{ﬁ%t%ﬁnﬁea@%é'@aﬂ nfEF-g§ﬂ§nEFﬁ R#eemtEne

particl es conpigments,aldssds, mantli qemomistatiizre dgentgentamtidgellingl t.

"sarSEREE oL ELEGEE g B ifedrnldy RoBEE dSETL one

11. A conposition as clainmed in any one of_the preceding clains
additionally conprfsi nghacompsitdon #s glaitred; 1peClhaim| Vacdrar 3

carboxylic acif $HibHethdOaliphatlit, carbux¢dliic MRl iy dH Eerargytieracid
pol yrmer bui | e;.salt .ang %p ajég I _nmetal [ower: o:ycarq3§¥§'c aC|d.QU|Ider

10 ..

salt.

15;_

20.

25.

30.

anchéd, satura or unsaturatec
having from about 10 to about 20 carbon atoms.

car ic aci

5. A composition as claimed'ih301aim:4 in which

the - aliphatic carboxylic ‘acid is- a  straight or

branched,:Satufated or unséturated carboxylic acid
having from 12 to 18 carbon atoms. -~ o

6. A composition as claimed'in'any~ohe36f'Claims
1 to Slin_Which the salt is at least one of magnesium,

calcium and zinc.

7. A composition as claimed_inrany Qhé!of Claims

1 to 6-in which the particles comprise at least one of

the following:. inorganic detergentfbuilders,* organic
detergent builders, bleaching agents, antistatic
agents, and pigments. ' e '

. 8.. A . composition as claimed-in.ényfoneﬁof the -
preceding claims in which the particles comprise an

alkali metal polyphosphate detergent'buildegtsalt.l

9. A composition as claimed-in:any one of the
preceding claims in which the particles comprise a

) . * [ L [ s * )

A conpaosition as clainmed in any one

det.er gent. builder salt.

e



12. A conposition as clainmed in any one of the 15. preceding clains in
whi ch the particles have a particle size distribution such that no nore

t han about 10% by wei ght of the said particles have a particle size of nore
t han about 10 microns. 20. 13. Aéconposition as clainmed in any
one of the preceding clains which further®Conprises a pol ycarboxy- lic acid
term nated nonionic surfactant in an anbunt to decrease the tenperature at
whi ch the surfacta

-gel ter osi td.on as
o e anyEhEehH L ShE>a BaBTheky At as iRt AR AL 0. 1 (o
ab' ut 3% by weight, based on the total conposition, of the said alkallne
h metal or zin fatt 0,1 S aHHﬁ?
any one of the preﬁedl ng cl alﬂﬂ)s %r#i%éfﬁrst %eﬁaﬁ)%p?geshgﬁr%ﬁaggl ester of
phosphori ¢ ‘aci precedirgspekaing adtitionably cpmpiesing . BB oxgasHeRiueoUs

heavy @uty, QMéEér eRtNghY1868Lesgept, conmposition which is pourable at high
and | ow 5 enperatures and does not gel when mixed with cold water,

the sai d conposition conprising: at |east one |liquid nonionic surfactant in
an amount of from abwt RO domprdiiior)%aby okiigidd fh lkegstomecodetitigent

Chout 50"t P eeRetdubes ol 2 AREREhERY, FRRR sl M PIBHRE, Hnd "
) of an alkali metal polyacetal carboxylic acid builder
10. salt, an alkali metal hydroxy acrylic acid polymer
builder salt, and an alkali metal lower polycarboxylic
acid builder salt.

ji. A composition as claimed in any one of the
15. preceding claims in which the particles hdve a particle
size distribution such that no more than about 10% by
weight of the said particles have a particle size of
more than about 10 microns.

20. 13. A composition as claimed in any one of the
preceding claims which further comprises a polycarboxy-
lic acid terminated nonionic surfactant in an amount to
decrease the temperature at which the surfactant forms

" a gel with water. ' .

25. -

14. A composition as claimed in any:one of the
preceding claims which contains from about 0.1 to about

- 3% by weight, based on the total composition, of the

said alkaline earth metal or zinc fatty acid salt.

30. S . _ _ _

15. A composition as claimed in any one of the
preceding claims which further comprises an alkanol
ester of phosphoric acid as a suspension stabilizing

% < L .} S *



where [err]
atomor a ne

up to about

settling add
pol ycar boxyl
gel -i nhi bi ti

represents a [err] al kyl group, [err] represents a hydrogeh ”

thyl group, and n is a nunber having an average value in the
range of fromabout 1 to 6, as a gel-inhibiting additive in an anount 20

5% by wei ght; an al kanol est of phosphoric acid, as an antl-

itive, in an ambunt up to about 5% by weight; a
ic acid-termnated nonionic 25 surfactant as a
ng tive, in.an amount of 5:to 16% .at |east one of a

magnesi um cal ¢l umor zinc salt of a C8 to C22 aliphatic carboxylic acid.in

an anount of
nore deterge
corrosion in
or anti- red

per f s, optiteatpérathirewxrandbldmesgnagergasl wHemxhixeasmlﬁﬁibbﬁﬂer&

bl eachl ng ag
i nhi bitors,

anti-encrustation a@enleas§n¢gelmqun@enpgionn©|Burﬁantanagaunsan

from about 0.1 to about 3% by weight; and 30. one oﬁ:?
. A'_

nt adj yant &ﬁi@&&;aaoﬁ;@mh diold@uwg bLﬁnJ.ZfinEEaundr
hibitors, . anti - S

TR, Sl SEFL 9 Rk RHRRR RS e, bod T2 "0

*hate

seque sﬂerlng agent

£ SRR LAgsL o1 o8| SRRR-EhLYR or . enzyie

rgnents dyes, 5.

bl eachi n a | deHO b I erm nat ed
9 ¢ OBHouglo AN | Mout P0G UNSRLIY BT FELERLS)

om abo@t 4bee8tePRDf dPF&EEG“ﬁorPWQ?%uPP&E?&ﬁFd f¥mntdsout 20
to 6Q% by wei ﬂbhmfnid;etemﬁfabthutl der snSpabUat idE t BEoMORLULC PO act ant ;

surfactants.
conprises fr

from-about 0.5
about 0.01 t
conmpound; an

15.

20.

the said conpound of the fornmula [err];

hi .,of
o] ?ﬂ)5f %Y é% %Pt' al kanol -phosphoric acid ester

d about &dmpound of the formula
_ 22
1
R1O(CHCHZO) B |
where :R1 represents a cz to Ca alkyl _group, R2
represents a hydrogen atom or a. methyl group, and n is
a number having an average velue.in the range of from

about 1 to 6, as a gel- inhibiting'additive in an amount

up to about: 5% by welght, . o
an alkanol ester of phosphorlc acid, as an anti-

settllng additive, in an amount up to about: 5% by

25.

30.

" weight;

a 'poiycarbaxylic acid-terminated nonionic

surfactant as a gel-inhibiting addltive, in an amount

of 5 to 16%; _

at least one of a magne51um, ca1c1um or zinc salt
of a Cg to_czz allphatic_carboxylic acid in an amount
of from about 0.1 to about 3% by weight; and

one or more detergent adjuvants selected from the

- following: enzymes, corrosion inhibitors, anti-foam

agents,_Suds suppressors, soil suspending or anti-
redeposition agents, anti-yellowing’agents, colourants,

—

e



" 16% of the said polycarboxylic acid term nated nonionic surfactant; and
fromabout 0.3 to about 1% of the said magnesium calciumor zinc stearate

salt. 20. 18. A conposition as clained in any one of the
. preceding clainms in which the salt is nagnesium stearate. 19. A conposition
as claimed in CGaim1l substan- 25. .. tially as specifically described

herein with reference to the acconpanying exanples. 20. A nethod for
cl eani ng soi lggrEahidss Wptdc£D P isfist 6n8IaG! | Bl uldithgsoaeth fpriprs with

N

t he 30. l'aundry detergept .coppositio s_clained.in_any ong,of the
pr ecedi ng cl aﬂ‘?@li“'ﬁ%?'aqu% usb\'lxggﬁrﬁath%feaﬁbl?ﬁ _apﬁ'ngc%bt hﬁaeﬁﬁh
fH1ing a conspapanivdis p hdwagteoas tiivatodr baurehzyret drgeibitomsgsi tion
in which the detergent.is se . o t 1 N a ld.quid
noni oni ¢ swﬁ?ﬁﬂpﬁgg?ﬁtn%géﬁgggﬁdqubaﬁggicEﬁipqns1ﬁgi%ﬁ8828_ ggipﬂbn from
the @ant ai nerantt eencrasbatbanh agentts chankdgedddagy agentes be induiluid
wherein the digpenshgg s ©f biddch gl Agektnd dednpaBn el sHficaled  ap
wat er onto.the conpoSition in the con?alner wher eby the conposition is
carried by tHeolycarbexybis acidatermipated: RErfACEANES h, the i nprovenent
conprising including in the nonaqueous conposition fromabout 0.1 to about
3% by wei ght of at_]east one of , nesium . cal ¢ um or,,zi.nc It .af [err]
al i phati c ca'r-boxyl?i' ac%d.cof?."szlg%'%% FBt IFIRIMET | 1P SFAHR C?gl r’ﬁhz"flfn
whi chgt.he sal¢omprimgestronstaaoate 4@0to2%0% of liquid nonionic
surfactant; from about 20 to 60% by weight of detergent
builder suspended in the nonionic surfactant; from
\_/ about 0.5 to 2% by weight of the said compound of the
formula R'O(R2CHCH,0) H; about 0.01 to 5% of the said
15. alkanol phosphoric acid ester compound; and about 5 to
16% of the said polycarboxylic acid terminated nonionic
surfactant; and from about 0.3 to about 1% of the said

magnesium, calcium or zinc stearate salt.

20. 18. A composition as claimed in any one of the
preceding claims in which the salt is magnesium

stearate.

19. A composition as claimed in Claim 1 substan-
25. tially as specifically described herein with reference
to the accompanying examples.

20. A method for cleaning soiled fabrics which
comprises contacting the soiled fabrics with the
30. laundry detergent composition as claimed in any one of
the preceding claims in an agueous wash bath.
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21. In a method for filling a container with a

'nonaqueous liquid laundry detergent composition in

which the detergent is composed at least predominantly

'of a liquid nonionic surface active agent and for

dispensing the compOSition from - the container into a
water bath in which the 1aundry is to be washed,
wherein the dispenSing is effected by directing a
stream of unheated tap water onto the composition in

" the container whereby the composition is carried by the -
'stream of water, into the water bath the improvement

comprising including in the nonaqueous composition from

~about 0.1 to about 3% by weight of at least one of

magnesium, calcium or zinc salt of a 08 to Cyy
aliphatic carboxylic acid '

22. A method as claimed in Claim 21 in which the
salt is magnesium stearate.
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