1. BULT LI QU D LAUNDRY DETERGENT COVPCSI TI ON CONTAI NI NG SALT OF HI GHER
FATTY ACI D STABI LI SER AND METHOD OF USE 21728. 97 The present

i nvention relates to non-aqteous l'iquid fabric treating conmpositions. Mre
particularly, the present invention relates to non- aqueous liquid layndry
detergent conpositions which are 5. ea5|ly pour abl e, are stable agai nst

phase separation and Qﬁ} + 4 E mositions for
cl eani ng soil ed fabrlcsjiérqu#gﬁ' et er gent

conpositions ar well kno FlH HBRe ATWY Ac sitions of
that type may conprise a |Iqu5QA@q11§E§ﬂA [ i ch ar
di spersed particles of a buil th he U%l Z&%M

"Nos. 4,316,812; 3,630,929; 4,264,466; and British Patents Nos. 1, 205, 711,

- é 270, 040 and 1, 600, 98 ;i;!:iaser;]t iﬂgbﬂﬂtﬂoﬁiei'élﬂﬁéhstér ﬁoa}‘-hauequzl der ed ; 0

"be nore conveni y_ t.han artjcul ate products an

t her ef or e, haveif"&m% % %tqra?a?‘a%%u?°ﬂ??ﬁlrzgﬂ§§rrer§ T®hey are readily

measur abl e, spe@@ﬂ@daﬂk&nﬂymxthm phesenthinnéntionapahheeeftbenbg-ea5|Iy

20. applied in I | l,efas
%g?%?ﬁ ‘ﬁ# P! 1P 9é§88£§ 8?@8881§ SP%nglgﬁ a%%bss

garments to g are non- and occupy
st orage spa J R@ﬁhﬁﬁnﬂﬂugﬂbl¢ma4#%u$ﬁa§b§e¢géhn§tnn apeveeparetjonat ed in

their formulati gng- @al%rﬂiairﬁ B2, ﬁ’hﬁ“'@l%C@é'édofoﬁhééénéoﬂfaﬁbﬂﬂieﬂ‘ér gblrons

wi t hout deter|0r t-ban, Jgéggt rials are often desirably enployed in the

manuf act ure of qﬁﬂ%ﬂ%? {kﬁﬁ BPoducts. Al though they are possessed

of many advantages bmﬁmuﬂﬂtnﬂnhaQu¢muslneaOYedaﬁY|Manndﬂyca&tergent AN
comp051tlons ar well known in the art. . For instance,

10. compositions of that type may comprise a liquid non-
ionic 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; 4,264,466; and British Patents
Nos. 1,205,711, 1,270,040 and 1,600,981,

15. 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 easily

20. applied in concentrated solutions or dispersions to
soiled areas on garments to be laundered and are Qﬁ
non-dusting, and they usually occupy less storage
space. Additionally, the liquid detergents may
have incorporated in their formulations materials

25. which could not stand drying operations without
deterioration, which materials are often desirably
employed in the manufacture of particulate detergent
products. Although they are possessed of many
advantages over unitary or particulate solid products,

30. 1iquid detergents often have certain inherent



36. | iquid detergents often have certain inherent 2172897 2

di sadvant ages too, which have to be overcone to produce accept abl e21725§ﬁ7
-conmerci al_detergent product:'s. Thus, sone such products separate out on
storage and, others separate out on coollng.and are not readily redis- 5.
‘persed. I'n some cases the product viscoséty changes and it becones either
too thick to pour or so thin as to appear watery. Sone clear products
becone cl oudy a standi n The present inventors have been

n ers 0
extensively 10. g+ﬁ3 iY9BY 9ﬁs QHGYIHBiF e PH%OEBgPEaPVEEHQWFOEP Brodufe
ionic liquid sur&aceabablesCemnemcihlaﬂdtétgbﬁutp?édhbﬁHLatﬁhﬁBLtQbme

Taunary 1 qui d 080y gereanctk e BbrbAtE SRt R8s POERaRo bR GERFTRG 15,

| aundry liquid deter APOST. |ons aR
associated with ﬁ%ﬂaréhecostrOaccanisnasanélaresnsetrEadglpfredéssuspended

bui | der a”dSOtheperéé&drYIﬁdgbmevéésesTéﬁéepEBgﬁFgeG§sc§Q§tgg ﬁa?éesnpaCt

on, for exanple, %Ero uct pour abi | di spe Ity an
The rheol ogi cal ﬂaﬁFoH?°9$e§h@lﬁbﬁraﬁﬁéoﬁblﬁhlFP peyui @r| agnth§n as

detergents can beoc@gpaaedwaueayal 0g¥mé Oc188r ' PPOERSES abe B6HEVE PHHAPT

paints in which t ended, bui | der- particles correspond to the |norgan|c
pi gment and the %%ﬁ ?gﬁg S| 968 ansﬁg?ﬁgtﬁﬂt corresponds 25. to the.

non- aqueous pai nt vehTkéepresent sinpéntoty, havet heehobkbehsgvelgcussi on,
: geagu;‘gendea P Ab61F6a £nIst U8y PhY°Phe PbhESTE1 A1 béﬁgsaaﬁ*%SOEEnasf erred

_ _ ionic Iiquid surfactant systems with and without -

:\“’ particulate matter suspended thereln. of particular
interest has been non-aqueous built laundry liquid
detergent compositions and'the problems=oﬁfgelling

15. associated with non-ionic surfactants as well as
settling of the suspended bullder and other laundry
additives. These consideratlons have an impact on,

~for example, product pourability, dispersiblllty and
stability. '

20. The rheological“behaviour of the non- aqueous built
liquid laundry detergents can be compared by ‘analogy to
the rheological behaviour of paints in wh1ch ‘the
suspended builder partlcles correspond to the inorganic

L/- pigment and the non-ionic liquid surfactant corresponds

25. to the non-aqueous paint vehicle. For'simplicity, in
‘the’ following discussion, the suspended particles, e.q.
detergent bullder, will sometimes be referred to as the

pigment"' ) . _
It is known- that one of:‘the major problems_mith

30. paints and built liquid latndry detérgents is their

 physical stabilityfqlTHisﬁprobIem stems from the fact



¥
"pignment”. It is known that one of the major problens with 30. paints and
built liquid |aundry detergents is their physical stability. This problem
stens' fromthe fact - 3 that the density of the :solid pignment patddcles jse
hi gher than the density of the liquid matrix. Therefore, the particfes tend
to separate out or sedinent according_to Stoke's law. Two basic

t echni ques exist to solve the sedi menBat i on problem liquid matrix
viscosity and reducing solid particle size. For instance, it is known that

o organt o tHiAEcHiA TentheY oF ERepdpLt: niSuank HePtidioatinl e very
hi gh surfacehagberlhbagahhe dengityl of theg. liguidymatrised S|I|ca or clays,
or organic tfﬁ§§§?§£troﬁﬂghggs%ggfﬁgetéﬂho§g Sﬁﬂgrﬁtea86¥lb§ and acryl am de

pol yners or , “SuCh"Increases In suspension
viscosity ar¥® %ﬂEJ??CQFQiB@dtoSFﬁberEanWeneﬁVOthaﬁiFhe li qui d

suspensigQn beeéﬁgﬂqﬁysp@giggle and fl owabl e, even at Iom/tenperature.
Furt her nore, thengad itive contrl te to per f or mance

e a EI % % | eani ng
of the 20. %9 nt® F¢ H?ﬁ@ ? 1?EdBE% ﬁ@ pat HE? BAYELRS nore
advant ageousvbsmbs:tbyuaind teducbnor sobbdepasntete size.The pignent specific

surface area i s '$8 f%gganégg C?“féei86$n ?ﬁona§uﬁh“§usp2959¥nshe non- 25.

aqueous vehicle ( nonr o propor
can be stabilised against settling by adding 1norgan1c

10, or organic thickening agents or dispersants, such as,;- -
for example, very high ‘surface area inorganic : - 5~J
materials, e.q. finely divided silica or clays, or. |
organic thickeners, such as the cellulose ethers,
acrylic and acrylamide polymers or. polyelectrolytes.

15. However, such increases in suspension viscosity are
naturally limited by the requirement that the 11qu1d
suspension be readily.pourable and flowable, even at
low temperature. Furthermore, these additives do not
contribute to the cleaning performance of the

20. formulation.' S ' _ _

- Grinding to reduce:the particle,size is.more
advantageous and_provides two major_consequences; _

1. The pigment specific surface area is \:]
increased, and, therefore, particle'wetting by the non-

25. aqueous vehicle (liquid nonionic) 1s proportlonately
improved. L L _

2. The-average distance betWeen pigment
particles is reduced with a proportionate increase in
particle-to-particle interaction. Each of these

30. effects contributes to increase the rest-gel strength

and the suspension yield stress while at the same time,



| nproved. 2. The average di stance between pignent particles is reduced
wWith a proportionate increase in particle to-particle interaction. Each of
‘these 30. effects contributes to increase the rest -gel strength and the
suspensi oR yi el d stress whil%-at the same tine, g grinding significantly
reduces plastic viscosity. The non- aqueous4quurd suspensi ons of the '
detergent builders, such as the pol yphosphat e buil ders, especially sodium
tri pol yphosphate (TPP) in non-ionic 5. surfactant. are found to behave,
rheol ogi cal |y, substantially according to the Casson equation: where [err]

is the shear rategrifding 51g@tii¢am61YhﬂedhCés plasesc Tresebsigylhe yield
astic vjscosity" (apparent

stress (or yield val ueﬁ and | err ef cg

viscosity at infinite e q°9£ﬁ%§ TR 45Rensn$1RE H¥hg num stress
necessary to 15. dehﬂﬂgﬁntiankdensxksunhnus(nhéfpdmwphﬂspHEt§U§mEF§éﬁ§,
Thus, visualisin fﬂfﬁ artrcles
5'f the appl |§d s%réess I S ovver ngﬁt%#%%;é esspltg];ﬁi gjrs}hes’b%‘ﬂ

‘behaves |ike an SAurfact %ﬁﬁjﬂﬂvqﬂziﬂrhﬁhavﬁN\Mheolngmnalkywe the 20.
yiel'd stress i s eupswamidg nRickrdidy kTl GAR c&ﬂhﬁ:nt the sanple

begins to flow, but with a very hrgh appar ent vrscosrty € shear

stress i s nuch-hi-gher tapn'the.y Eggis l&h mignents are partially
.shear-defl occul at ed and the apparéht 2 VFBCO ity decreases. Finally, if

the shear Stresswh%re Y is the shear rate,
;_ 10. 6~ is the shear stress,
~ Y is the .yield stress (or yleld value),
andq)t is the "plastic viscosity" (apparent viscosity
. at infinite shear rate).
,t_The'yield stress-;s the minimum stress necessary to
15. induce a plastic deformation (flow) of the suspension.
' Thus, Visnalising the suspension as a loose network of
pigment particles,.if_the-applied stress is lower'than
___the yield'streSs, the suspension behaves like an
elastic gel and no plastic flow will occur. Once the
20. yield stress is overcome, the network breaks at some
points and the sample begins to flow, but with a very
high apparent viscosity. - If the shear stress is much
U . . higher than the yield stress,'the pigments are
' o partially shear-deflocculated and the apparent
25, viscosity deereases. Finally, if the shear stress is
' much - higher than the-yleld stress value, the pigment
partlcles are completely shear-deflocculated and the
apparent viscosxty is very low, as if no particle
'interactlon were present. There-
30. fore, the hlgher the yield stress of the suspension,



much higher than the yield stress value, the pignent particles are :
conpl etely shear-defl occul ated and the apparent viscosity is very |low, as

if no particle interaction were present. There- 30. fore, the higher the «
yield stress of the suspension, 5 the higher the apparent viscgity at

| ow shear rate and the better is the physical stability of the pro Uct. In

- addition to the problemof settling or phase separation the non-aqueous
liquid |aundry detergents 5. based on liquid non-ionic surfactants suffer
fromthe dr aulinadhglhet the apparentceiseosity gtl lokesheddedate anfid water.

Thi s 3,3 Pl Gulerly LMok Ak b1 obl oty Lhey o g 0Ly pUaRgE  Fur opean

househol d a C Was € lfaundry 10.
det er gent cdhpoedditwpmnt@.ﬂhepnngbhgmuqftsebtglng Grspbhseng drawer) of

the machi ne sofditd iitod NenoNRsALAgHedhs  DeqiBaNi Sndiy dBLEEGEALS| N  he

dlspenser I's subjected a stream of water to ansfer it to-the main
body ‘of3 wasHPagpteRnl iguid Rant {oRLE | PR Iactanks WWHEERL nERPAsthRen t he

f'ﬁt e& gtent cmmabt éél@f\tlﬁ@ &ﬁéexﬁoﬁeibﬁﬁcshEeﬂdS@@néél ﬁnenpaaaeautarlyl tcol d,
the detergen scosity-i-pcreases nar resu

bome of 1 he CoAdSREety | B ST e CRert Lorbaer ey BTt RRE BroBiATer " dur i ng
operation ofinrthémbrdmmwrmeusendfaEdEopean Jadusébotdnpotomnabihicbui | ds up

L T epeat Syl SdSineg VaNbYE! LioT FBUET bTgCLRCKHES abab S L he

di spenser wi non, can r.obl em
V\,heneve10+t d%tw#médcmp@sitw@uinv@s@iﬂaensing enif (e.g. a

dlspen51ng drawer) of the machine. Durlng the ' LJ.
operatlon of the machine the detergent in the dispenser
is subjected to a stream of cold water to transfer it
to the main body of wash solution. Especlally during
15. the winter months.when the detergent composition and
water fed to the dispenser are particularly cold, the
detergent*viscosity’increaseS’markedlyfand a gel forms.
As. a result some of the composition is not flushed
completely off the dispenser during operation of the
20. machine, and a depositfof the cenposition'builds up
with repeated wash cycles, eventually requiring the
user to flush the dispenser'with hot water. '
The gelling phenomenon can also be a problem L~
whenever it is desired to carry out washlng using cold
25. water as may be recommended for certa1n synthetic and
“delicate fabrics or fabrics which can shrink in warm or
hot water. ; “ ' ' '
Partial solutions te the gelling problem in
'aquebus,'substantially'h;ilder-free'compositiens have
30. been proposed by the'present inventors and others and
include, for_example, dllutlng the liquld non-ionlc

z2e



5. water as may be recomended for certain synthetic and delicate fabrics
or fabrics which can shrink in warmor hot water. Partial solutions to the
gelling problemin aqueous, substantially bui | der - [f.ree conpositions have
30. been” g;oposed by the present inventors and ot hers and i nclude, for
exanpl e, luting the liquid non-ionic 66 with certain viscosity
controlling solvents and gel- inhibiting agents such as | oner al kanol s,

e.g. ethyl alcohol 953, é al kal i es and
adi pates (see ngﬁtéaFﬁﬁE in3885T2§}§Y5°°n ERHLiRg §P XSP §raﬁg Ehﬁylene
gl ycol, and nonlbnhtbitingtagenﬂadléuchtaenlawdroalkahaabyoa.gAseahy&xanple

of non-ionic surég&&gg%lEQQ#LgCﬁtlggtg §F5c §5Iyaiﬂgi$s§ﬁﬂglresult hae

been achi eved by aci dr ox gr ol € non-
i oni ¢ nol ecul e. thEaﬁgsaﬂnég%@lBatﬁﬁtiaeecnngoaPeaeukyHu§6§eﬂd7db t he end

of the non- 5°”'Chéﬁ¥iéﬁé gf&cbmhbblbbﬂgeuﬁ9meﬁblgiyeal dsﬁaeaéhaanabe

non-ionic pour poin forpati on, of an_ani oni ¢ surfact ant
neutralised in tﬁErRﬁEHFﬂngﬁhﬁh?atlﬂﬂnaPQnPEtéﬂiEéF&Pé -15. optlnlsatlon

has centred on the chnsnaheeﬂaﬁ 0é bbenbndiaﬁmebbﬁrtaeeahtlm@a&&&e&xlaﬁd
t he nunber and nake-

P 2 ene I d i ?t ng oxi de UHIES of
t he hydrophilic ABFeP3” t?ﬁ? %ﬁiﬁp?@cc??sﬁﬁ Bgﬁﬂ oﬁﬁﬁ Sﬁﬁ? gepdPyEds BY y
al cohol et hoxyl aaetldfiyihgSthel bydobxgl. metibyicendogirdappoésehesnonky a

limted te”?%”cyléﬂigﬁﬁoigéﬂfé'O”ThéEXSGEHELS§§ of! Lht-bHGERRE LMProvenents

are
.caroxylic acid at the end of the non-ionic include gel

— _-'inhibition upon dilution; decreasing the non-<ionic pour
point; and formation of an anionic surfactant when
neutralised in the washing liquor. Non-iomic structure

"~ 15. optimisation has. centred on the chain length of the
hydrophobic lipophilic moiety and the number and make-
up of alkylene'oxide (e.g. ethylene oxide) units of the
‘hydrophilic moiety. For example, it has been found
that ‘a cy3 fatty alcohol ethoxylated with 8 moles of

20. ethylene oxide presents onlyta limited tendency to gel
formation. I |
Nevertheless, still further improvements are _
. desired in the stability,-viscosity control and gel
\U _ B inhibition of non-aqueous liguid: detergent
25. compositions.

B The present invention aims to provide liquid
fabric treating compositions which are suspénsions of
"insoluble inorganic particles in a non-aqueous liguid
-and which are storage stable, easxly pourable and

- 30. dispersible in cold, warm or hot water.

The present.invention further also aims to



desired in the stability, viscosity control and gel inhibition of

non- aqueous. | i qui d detergent 25. conpositions. The present invention ains
to- provide liquid fabric treating conpositions which are suspensiops, of

i nsol ubl e inorganic particles in a nonjaqueous |iquid and which ar jStorage
stable, easily pourable and 30. dlsperglble in cold, warmor hot wdter. The
present invention further also ains to 7 fornulate hi ghly built heavy

B R e A e o

repeat edl y d|Bp&fiedicrsurfaetdntpéanndgySdeteugentoboﬁppeﬁcannstyfe
automatic |la e t ' ng 0

di spenser evgﬁﬂ%%rrgéﬂ ﬁ& é?ﬁ?gg ét“% QQHECEQHEE of li:eﬂ'LﬁP’sé'g'.g?:'é:]"sent i'nvention
there is provwbé@hacaabbecrepeateﬂgyCdﬁﬁssrseénfwnmcﬁheo spsesin@ a

suspensison ofuhﬂeobflbbersséAhcbe§1énaataﬁat§auqauadlryq%@h&ﬁq an al um ni um
salt of a hlgher “ilc car lic acid fective'to 1 ncréase the
e

stability of W%%h ﬁ% FhRautr: 8“ Hﬁ]ﬁFURﬁEQE@“Eh@Fe§§§s digpepserd stress
of the conposévémndabengbyheneingerngonthsls ~stability, i.e. tendency to

Peducing or at | echrSarakSy: tonthe. 87 pgent SRRt LpE ShecBlia)’ (Vi Lcooi ty
under shear cprovidedsa fHabrhe tnepbinglcnmpaeition whithusoapediseisng t o
the preq@nt | QVEREHARs 18R 6f' tnsoluble particles in a non-aqueous
- liquid and an aluminium salt of a higher aliphatic
carboxylic acid effective to increase the stability of
the suspension. The'aluminium salt increases the yield

-

- stress of the composition thereby increasing its

15 stability, i.e. tendency to prevent settling of
particles such as builder- particles, preferebly while
reducing or at least without increasing, the plastic
viscosity (viscosity under shear conditions) ‘of the
composition. _ _

20 Thus according to the present invention there is
added to the non-aqueous liquid suspension an amount of
aluminium fatty acid salt effective to inhibit settling
of the suspended inorganicifabric treating particles,

e.g. detergent builder, bleaching'agent, antistatic \_J

25 ~ -agent, pigment, etc. .

One aspect of the present invention provides a
liquid heavy duty laundry composition composed of a
suspension of a detergent builder salt in a liquid non-
ionic surfactant, wherein the composition includes an

30 amount of'aluminium'fatty acid salt to increase the

) stabi ity of the suspension and lower its viscosity.

o According to another aspect, the invention

L1
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added to the non-aqueous |iquid suspension an anount of alumniumfatty
acid salt effective to inhibit settling of the suspended inorganic fabric
teeating particles, e.g. detergent builder, bleachi;ng agent, antistatic 25
agent, pigpgent, etc. One aspect of the pre@ent i nvention provides a liquid.
-heavy duty |aundry conposition conposed of a suspension of a detergent:
builder salt in a liquid non- ionic surfactant, wherein the conposition

_includes an 30 RESVAdest aamekhady foraddppenisd ngala liguidc nensd ande
stabiity of the smaaﬁasyoaeeaégle%eeomtpaswta%sbbhta&aqa@d'anedsge%%er
aspect, the invention g g g netho for dlspen5|n%§? Ilgft

non-i oni ¢ IaundryoﬁeFQ;égnP £ iﬁ 2Enwidhy cold, hoyt;
part!C|F5 into angndergoihgcgbdawabn& ?Ehh?ﬁFFﬂ&ﬂﬂthlﬁgm@Qh@a th I n
particul ar, met | or_ fillin ntainer wth a

non- aqueous J i qui 8 9 X&ﬁﬁa f8£t£333§P9c8n885 % T 8h PR agEE Fent i s
conposed, - at Ieaslignédo&anadryydetérgehmqupmpnsdtdonldnsmhﬁmbethe:lve
agent and for dlsagm%kggnghg ggﬁgggghonagrq %?é gbﬁfﬂ?h 0 4 10

~aqueous wash bath ensing. .5 e tlng & stream
of unheat ed materiéﬁﬂédtﬁ@ncéﬁﬁé§l§P§ﬁa§&cﬁ°FﬁXF ?E@nGo#ﬁésﬁPan is carried

by the strean1of 3258enkihg thHe &%ﬁb&%@%ﬁonTEQoﬂp%hhp%bhtélﬂk&eﬁh&do%&@n'C

detergents | oyed i n {he pract | ventl n y b f a
wi de vari et f sgBHe Hﬁpgﬂﬁh Dafhi Wt EFG gfng-ls @%5@[5%@% are
descri bed at Iengby dmrebeihgxa stream of unheated water onto the

L - -3composition such that the composition is carried by the

_stream of water into the wash bath.
L The non-ionic ‘synthetic organic detergents

15 employed in the practice of the 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 Active Agents,-Vol.'II, by Schwartz, Perry and

o Berch, published in 1958 by Interscience Publishers,

20 and in McCutcheon's Detergente'and Emulsifiers, 1969

R Annual, the relevant disclosures of which are hereby

incorporated by reference. Usually, the non-ionic

detergents are poly-lower alkoxylated lipophiles
wherein the desired hydrophile~lipophile balance is
_obtained by addition of a hydrophilic poly-lower alkoxy
group to a lipophilic moiety; A preferred class of the
non-ionic detergent employed is the poly-lower
- alkoxylated. higher alkanol wherein the alkanol is of 10
_ y to 18 carbon atoms and wherein the number of mols of
30 lower alkylene oxide (of 2 or 3. carbon atoms) is from 3
-to 12. Of such materials it is preferred to employ
those wherein the higher alkanol is a higher fatty -
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Surface Active Agents, Vol. 11, by Schwartz, Perry and Berch, published in
1958 by Interscience Publishers, 20 and in McCutcheon's Detergents and
Emul sifiers, 1969 Annual, the relevant disclosures of which are hereby S
_incorporated by reference. Usually, the non-ionic detergents are Rgly-Iower
al koxyl ated |ipophiles wherein the degred hydrophile-Iipophile bal ance is
25 obtai ned by addition of a hydrophilic poly-lower alkoxy group to a

| i pophilic noiety. A preferred class of the non-ionic detergent enployed is

age p0|by |0‘tN%flcQJH&X)6@t1Qﬂ H%{%heroxﬁl)‘l@rif& W%ﬁ'ﬁbd @tcﬁﬁli‘aeﬂ&ﬂ dlrlﬁlcliﬁ 10 tOd
carbon atons ,a erein the nunber of ower a ene oxi de
(of 2 or 3 c&%ﬁq'é’t:g] i% %9 dnor 3 to. 9 @rﬁ?@ﬁérﬁ%ﬂ@’? tP§fs

plr ef ﬁr Ir edf t gmml ospﬁéﬁmz BIRgy gﬂre tlgedtt gilﬂ{o:a) ko ad t sy tk\itghﬁ]g f at gy 89
al cohol o Carhon C tain from5 to

or 5to 9 lo%ﬁ%&aﬁ%g&:n&x%upgﬁbéyaréﬁ é%éiﬁﬁé%ﬁi%g]?4L¥#ghw§r%§ b is

et hoxy ut i rl:hsaori@'qm.aricﬂa@resent&y usnadds rbz&ilryg ré eeichanst thlqm)poxy 5.

the latter, t f#?gy ei r rtion.
Exenpl ary of s %??prpgun arj)eé”?hosrﬁek ei'n t%%i% 'S o%) ap‘%)to 15
carbon at ons WW%t@%W?@mﬁe% txihe epihan amsol e, e. g.
Neodol (Regi%har@%iEma@%dﬂ@ﬂ@ é%%ﬁkévubt 1é&§ﬂ3¥1&é3é%6hp yh product s

product of aMAL R dor NRs, RdLP R e dR, dRR N B Th AR 2 o 15

carbon ai@)rs Neoidol 236655/ lwﬁismfpmidndwmmlmﬁia@ t$ellatter is-a

CorreSpond'n@hemical Company, Inc. The ‘former is a condensatlon \J
-product of a mixture of higher fatty-alcohols averaglng |
about 12 to 15 carbon atoms, with about 7 moIs:of"“:
ethylene oxide and the latter is a corresponding

15. mixturé wherein the carbon atom contené-df*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 ‘(Registered Trade Mark)

20. 15-8-7 and Tergitol 15-5-9, both of which are linear

secondary_alcohol ethoxylates made by Union Carbide
Corp. The former is a mixed-ethoxylatioﬁ-product of 11
to 15 carbon atoms linear secondary alkanol with seven -C/
mole of ethylene oxide and the latter is a similar o
25. product but with nine mols of ethylene oxide being
reacted.. ' | .

- Also useful in the composition of the present
inventlon as a component of the non-ionic detergent are
higher molecular weight non-ionics, such as Neodol 45-

30. 11, which are similar ethylene oxide condensation
products of higher fatty alcohols, with the higher



15. mixture wherein the carbon atom content of the higher fatty al cohol is
12 to 13 and the-number of ethylene oxide groups present averages about

6, 5. The hi gher alcohols are primary al kanol s. CIher exanpl es of such |

det ergent's ;i ncl ude Ter gi t ok{*Regi st er ed Tr% e Mark)20. 15-S-7 and Tergitol -
15-S-9, both of which are linear secondarﬂ al cohol et hoxyl ates nmade by

Uni on Carbide Corp. The forner is a n1xed et hoxyl ation product of 11 to 15

carbon atons lin e I th seven mol e of .ethyl ene oxi de and
the latter is a ?g‘&? %‘i%gioé. %3 ?t% t Wi O \é?’né:arm oD gtom "gn i de _
bei ng reacted. ARYBbgFepd et yﬂnaecowpde Erompafpﬁhempdebemmg abeutti dl .as a

conponent of thegges- b%aﬁc%%t i aﬁ s'?i‘é'ﬁck!h%'inl '19*8.‘0mpan

non-i oni ¢cs, such %@ Neodol re simlar | ene oxFae
condensati on pr oA&BEE BEek héPnr&PP}célé6ﬁ0F§PnﬁsFWt@ﬁebﬁ' Plurafgc

fat g y al cohd. ben(nggeet&eao'riﬁdeamtaeust)atomeamtutrlaea@gn‘aere heet Byl gﬂel |
- oXi de gr oups per ern rogycts .ar mage- by e

Cheni cal Conpany® e&cﬁg gEf’cha?oﬁ%l E‘ggh&Fe rOFREs & E‘°3yal“%eaPl ur af ac
5. (Registered miaﬂerhhof)ethyﬂenalanaf@mopqﬂenhhouneeetl@onmmﬁ@um@ af a
L Ore neear o aghoh BRALA Bexbith18haCbitinRn a0 L BEORLLE"S Ak C,

containing a m xe e oX1 deand érnlnated
by a hyroxyl groﬁsrmiEﬁﬁﬁﬁlby BnbN@96Y109rPM®rafﬁaaRNQBS RMGd@ﬁ@c RA40 (a

[err] fatty mj cobmhrseaéetm@d ,merzfael R340 Qavtgg cq><f tarty ad Bhlas

et hyl ene oxi de rafa Cl5 fattg
y ) con ense ih % %es propylene ox1de and 4 moles
N~ ethylene oxide), Plurafa¢ D25 (a Cy3-Cq5 fatty alcohol

condensed with 5 moles propylene oxide and 10 moles
_ethylene oxide), Plurafac B26, and Plurafac RAS50 (a

15. mixture of equal parts Plurafac D25 and'Plurafac RA40)

' - Generally, the mixed ethjlene-oxide -propylene |
oxide fatty alcohol condensation products can be
represented by the general formula '

RO(C,H,0) 5 (C3HgO) gH,

'20. wherein R represents a straight or branched, prlmary or

secondary aliphatic hydrocarbon group,_preferably an

- alkyl: or alkenyl group, eSpecially'preferably an alkyl
group, of from & to 20, preferably 10 to 18, especially
preferably 14 to 18 carbon atoms, p is a number of from

25-.2 to 12, preferably 4 to 10, and q is a number of from.
2 to 7; preferably 3 to 6. . |

‘Another group of llquid non-ionics are availabie '
from Shell Chemical Company, Inc. under the_Dobanol
trade mark: Dobanol 91-5 is an ethoxylated Cq-Cq4 fatty

30. alcohol with an average of 5 moles ethylene oxide; and
Dobanol 25-7. is an ethoxylated c12-c15 fatty alcohol '



condensed with 5 nol es propyl ene oxi de ‘and 10 nol es et hyl ene oxi de),
Plurafac B26, and Plurafac RASO (a 15. mixture of equal parts Plurafac D25
and Plurafac RA40) Cenerally, the m xed ethyl ene oxi de-propyl ene Gdee o
fatty al cohol condensation products can be represented by the genggal
formula [err] 20. wherein R represents a straight or branched, primary or
secondary aliphatic hydrocarbon groupllpreferably an al kyl or al kenyl

group, espeC|aIIy preferably an al kyl group, of from6 to 20, preferably 10

to 18, espeC| I referably %4 to ﬁg cagﬁog at ons, g is a nunber of from
25. 2 to 12,% dBY?rﬁg?o o/ maley PENRLARALeRi8Rfrom2 to 7, -
preferably 3 to Gl:nAtim mregennedopoljrqlnbdenoalkonyl:atedehagaetabI e from

ggegihgysrate erri;ga?t %%fﬂdﬁéotg sgbgﬁfgﬁcévgg g8%$bggﬁgggghe?%yfehz
oxi de; and hi\eetthymnmbgr_[efr}owgrtglhbsbh'sl willwith an
aver ages 0f 7H;4%pd Eby &V RO %%dggtigo?hsfpﬁﬁ§eﬁﬁ ee%f .£Q¥Bonal koxyl at ed

hi gher al kanol's,” to obtain the ance o0 lic_and lipophilic

moi eti es t héRRHetn &h ?oWe‘J %k%k‘?%°hll’r5fer% b&lﬂ B@ f98m 40% to 100%
of the nunbethéfeof i@ Ntké ondnilohie. aeabﬁgeﬁtwhm paégéeaamyy 40 to 60%

t hereof and the non- t era gLn at | east 50% of
such: preferﬁgﬂﬁﬁ ? 7%3£?a%fk§ég #gﬁ%?ﬂa ﬁ% o reék?ﬁﬁ ﬂﬂ?ﬁcular wei ght
10. aIkanm:akkmkxwhighsroahhanobrnaHighenrmdleoulannweidhtergents and -

surface; act i 8 AUSY Saﬁ@yva’l?ious ‘other. normally solid non-ionic
detergents and« surface active agents may be

¥
contributory to -gelation of the liquid detergent and
consequently;-will- preferably be omitted or limited in

_ 'quantity_in-the composition of the present invention,’

15.. although ‘minor proportions thereof may ‘be employed for
their-cleaning properties. With respect to both
preferred and less preferred non-ionic detergents the

'_ alkyl dgroups present therein are generally linear.

although branching may be tolerated, such as at a

20. carbon next to or two carbons removed from the terminal
'carbon of the straight chain and away from the ethoxy
chain, if such branched alkyl is not more than three
carbons in length, Normally, the proportion of carbon ;J
atoms in such a branched configuration will be minor

25. rarely exceeding 20% of the total carbon atom content _
of the alkyl group. Similarly, although linear alkyls
which are terminally joined to the ethylene oxide
chains are highly preferred and are considered to
result'in the'bestlcombination of detergency;m~-\

30. biodegradability and non-gelling characteristics, @ -
medial or secondary joinder to the ethylene oxide in



contributory to gelation of the liquid detergent and consequently, will
preferably be omtted or limted in quantity in the conposition of the
present invention, 15. although m nor proportions thereof may be enployed

~ flor thelr“tleanlng properties. W_th resp gt to both preferred and | ess

; preferred‘ﬁon i oni c detergent:ss the al kyl 3 oups priegsent therein are

" generally linear although branching may be tol erated, such as at a 20

carbon next to oahawehs ?bﬂQ t%839¥ed Egoﬁgfg§u5§igh ﬁ|8 kcgeﬁgkp

strai ght chain and ¥ € et Mox
not nore than thPE@PQE Seﬁsofnsuéhg@thlenqenyraﬂhe peegothaon26f batbon

atoms in such a hsapshed eﬁafbayéabEOQhéﬂhbnbgoﬁbaoﬁe8§to&§reh&yebgeed'ng
20% of the total carEon atgﬂ;content of the al grou Simlarly,
d

al t hough 1inear BFRFFSEani areWPepnPﬁaPV}epeuﬁ§ eolEhBresRptehd bRede
chains are m.ghlyopeefalkgﬂenadoaieecananﬁered wellegashhlily bRelbest

nmbi nat i f d ! . d dabi | d - '
Characteri sti cs. ChEh2PE pndtenk SRS PEFRRELLY TRESCERRACARbORRRESPE. 12
the chain may occur. Whenlgre@uarlyropouhiyna ofnoonptepminaddyof such -

al kyl's, generallalks§§159éa QPﬂQH a%rbg FQnEthigéchLtéﬁﬁiH§ Fb??

Tegitol s, 8rea ene_oxi de s
| ower aIkerne ok H%rcﬁ%¥ﬂxyi?tﬁﬂlPlhéﬂalﬁyaﬁé Less bﬁéﬁ02b¢9?hereof and

preferably l1@ss 1npapnﬂzéths1sﬁéedvﬁeﬂ-gbﬁ@&eaeEéegeﬁtsoaﬁaﬁfmentloned

non-termnal ly al | at ed _al kano ropyl eng, oxi de-cont ai_ni,n | ower
al koxyl at ed alkdﬁg aﬂﬁelﬁgg A% oﬁﬂ$|8ﬁg her non-ionic degeg ehts

W . . are used instead of the preferred non-ionics recited:
herein, the product resulting may not have as good
detergency, stability, viscosity and noh-gelling N
"~ 15. properties as the preferred compositions*but use of the
viscosity and gel controlling compounds of the present
invention can also improve the properties of the
.detergents based on such non-ionics. In some cases, as
when a higher moleculat weight poly lower.alkoxYIEted
20. higher alkanel is employed, often for its deteréency,'
the proportion thereof will be regulated or limited as
in accordance with the results of routine experiments,
to obtain the desired detergency and still have the
product non- | : : _ | :
gelling and of desired viscosity. Also, it has been
~ found that it is only rarely necessary to utilise the
higher molecular weight non-ionics for their detergent
properties since the preferred non-ionics described
herein are excellent detergents and additionally,
30. permit the attainment of the desired viscosity in the
liquid detergent without gelatignjat'low temperatures.



10. |ipophile bal anced non-ionic detergents than nentioned above are

enpl oyed and when ot her non-ionic detergents are used instead of the
preferred non-ionics recited herein, the product resulting may not. have as -
good detergency, stability, viscosity and non-gelling 15. propert&g§ as the
preferred conpositions but use of the yiscosity and gel controlling
conmpounds of the present invention cal® al so i nprove the properties of the
detergents based on such-non-ionics. In sonme cases, as when a higher

nmol ecul ar | kan enpl oyed,
often for :Aﬁsg%g"[ e(rgg)ér#cw? ho? ﬁopo%f&ﬁ@%eﬁeﬁg a’i‘orgef?%b%?at ed or
limited as mna@daqjal_m:exsad rartChem aane scafes advantagger¢camive, to obtain

t he desired JRLEHE t non- 25. gelling.and of
desired viscosity. AI 3% oundPE at” is only rarely necessary

to utilise the hl%&eﬂﬁﬂqé'{ﬁﬁ a’lfb%ngrﬁ ﬁlcﬁfi#‘tﬁﬁ%%ef%ﬁ theiligeidrgent
proper f5i.es gioh-dddie m@ﬁdﬁh@%ycﬁé ERerdd s fIer Légasd ergxcel | ent

detergents d ,addi ti onal er.m fainment of the desired
viscosity i GaFhan d’é’éeﬂ’bglrﬁ‘{)%}l t‘?d'lii aé\’t?‘b‘??%‘tml‘ o{/@t‘-'énper at ur es.
13 M xt ur es ldneaw versuay ebnindltﬁe:liafmsﬁ amd - tlosd x© scomtrent seandbe used and
in sone cas ch mxtures. As
menti oned a ve(}\ﬁ:ﬁlﬁg} g[}r 2&0#)&{% J%wud{{? ﬁ%’géelrgéjn*‘gesurfact ant my
be optim sed‘eﬂetatr%gmﬁ showrhdthat thase attuctwrag h and configuration
(e 9. higneachueate AN Dol ad Hhvd Gifo FAME B AOE on such

properties of the non-ionic as pour point, cloud point, o’

PN

" viscosity, gelling tendency; as well, of course, as on
detergency. _ _ ' _
Typically, most commercially available non-ionics

15. have a_relatively large-distribﬁtion'of eﬁhylene-oxide
(EO) and propylene oxide (P0) units and of the
lipophilic hydrocarbon chain length, the reported EO
and PO contents and hYdrocarbon chain lengths being
overall éveréges. This "polydispersity" of the

20. hydrophilic chains and lipophilic chains can have great
importance on the product properties as can the
specific values of the average vﬁlues. The
relationship between "poly- : : _ k;
dispersity" and specific chain lengths with product

25. properties for a well-defined non-ionic can be shown
by the following data for the "Surfactant T" series of
non-ionics available from British Petroleum. The -
Surfactant T noh—ionics are obtained by ethoxylation of
secondary Cq3 fatty alcohols having a narrow EO

30-_distr1bution and have the’ physical characteristics
given- in- Table 1 below: '



-

di stribution of al kylene oxide units. Extensive research has shown t hat
these structural 10. characteristics can and do have profound effect on
such properties of the non-ionic as pour point, cloud point, viscosity,

gel I'ing tegdency, as well, of course, as on detergency. Typically, nost
commerci al ['y avail abl e non-#énics 15. havid a rel atively large distribution
of ethyl ene oxide (EO and propyl ene oxide (PO units and of the |ipophilic
hydr ocar bon chain | ength, t he reported EQ _and PO contents and hydrocarbon
chain | engths being overall averages. ThLéilﬁbLydlsperS|ty of the 20.

hydr ophi lic chains and |ipophilic chains can have great inportance on the
product properties as can the speci%pp val ues % the average val ues. The
rel ationship between "poly- dispersity" and sp @WF'@QE BEnle W th
product 25. properties for a mell-deflned non-ioni c can be sh rﬁy t he
following daga for the "Surfactan P ries of n i,oni cs avallable from
British Petroleum The Surfactantb?xnoﬁglonlcs arzegﬂtalned b§ étﬁ@%?létlon
of secondary C13 fatty al cohols having a narrow EO 30. distributi@g)and '

have t he phyS|ca$urﬂa¢aaherT5t|CS 9'59” in Table %DEE'OM’ 14 TQFLE 1 EO
Pour Poi nt t e ' Nt ent err]
(1% soln.) [err ]éil]?fl&lcggJlg 7 7 e 'th.“ .
Surfactant T9 9 T - g 58
10. Surfactant T12 127 0T g
W, - )
To assess the impact of 'EO distrlbution, a
"Surfactant T8" “Was artlflcally prepared in two ways:
Ay’ s 1 mlxtufé'bf T7 and T9 (T8a); '
15. b) 4:3 mixture of T5 and T12 (T8b).
The following properties given in Table 2 below were
found: '
 TABLE 2
20. '
EO ' Pour Point 'Ciaﬁd
" Point
| | Content (°c) (1% soln.)
U | | {avg) L (°c)
25.. Surfactant T8a 8 2 | 48
Surfactant T8b 8 - 15 <20

From these results, the follow1ng general
.30. observations can be made:

‘1. ~ T8a corresponds cloself té'aﬁ.actﬁai



Surfactant T5 5 <-2 <25 Surfactant T7

7 -2 38 Surfactant T9 9 6

58 10. Surfactant T12 12 20 88 To assess.the

i mpact of EO distribution, a "Surfactant T8" was artifically prepaged in :
two ways: a) 1:1 mxture of T7 and T9 (T8a),; 15. b) 4:3 mxture of
T5 and T12 (T8b). The foll owi ng propefd6ies given in Table 2 bel ow were
found: TABLE 2 20. EO Pour Poi nt Cl oud Poi nt Content

[err] (1% sol n.) & - [err] 25. Surfactant
T8a g8 surfactant 82as it interpol4gesumpdd¢@ﬁ&Wﬁg@ 7 andg T9 :

15 for<39tﬁr88hkh§8§nteaﬁhtélohﬁe pb2hnlQw ng general 30.

observations can b g T8a corresponds closel¥@ Qﬁgctual
surfactant T8 as Pt i ntePpdfahdéghdy polydisescse and #ﬁi th pour p0|nt

and cl oud pogéherally_iﬁbatisha@hbrypﬁhyduapeb&ei&deWQw<$dmt qeiertal |y
unsatlsfactorx§|TOV|e ' 8Igour 0|nt 5. and | ow cl oud poi nt

of, 1ts_hi :
terrpera?’ures wTﬁ¥°Bf5088§-Pit ef@& AP *basi cal | y additive between T7
and T9 whereas foB.T8bThReppoperpiest ofs T8rosset basicalldyy addidtisien (T12)

while the cl gygyB8h™7 and T9 whereas for T8b the pour point is
B close to the long EO chain (T12) while the cloud point
is close-to -the short EO chain (TS). _
10. - . The viscosities of the Surfactant T non-ionics

were measured at 20%, 30%, 40%, 50%, 60%, 80% and 100% s
non-ionic concentrations for T5, T7, T7/T9 (1:1), T9
and T12 at 25°C with the following results given in
Table 3 below (when a gel is obtained, the viscosity is
15. the apparent viscosity) at 100-S€C;
.TABLE 3
~ Non-ionic oL Viscosity (mPa.s)
type - TS .. . TT7. T7/T9 T9 ™2
20. Non-iomie: '
$ 2.
Cx _ _ B
100 3 63 61 149 N
80 65 _ 104 112 165
25. 60 - 750 78 188 239 32200
50 4000 123 233 634 89100 -
40 2050 96 149 211 187
30 630 . 58 38 27
20 170 78 . - 28 100-
30. ' o

From these results, it may be concluded that



i's close to the short EO chain (T5). 10. The viscosities of the
Surfactant T non-ionics were neasured at 20% 30% 40% 50% 60% 80% and
100% non-ioni ¢ concentrations for T5, T7, T7/T9 (1:1), T9 and T12 at [err]
wi'th thegfpllomnng results given in Tabl e bel ow (when a gel is obtained,
the viscosity is 15. the apparent viscosity) at [err]: TABLE 3 Non-ionic
Viscosity (nPa.s) type T5 T7 T7/ T9 T9 T12

| 584 Non- |0n|1(13210%urfactant3167 is led gel- se5nsf’é:.ve thanj'l@ 8‘91168 79 is 69
239 32200 50 less gezilo-(ﬁ?nsitlvlezg:han T12@33noreover.63the migohure of

:23350 : 27920 T7 ant¥¥9 (T8) dblds not g/, 3Hhd its vidddsity dodd not

these resulte, | CAREPDEToMERET ¢ R ond %5609 RYL AT §he |Re g

gel -sensitiwe t hatrigtured T9 is | ess gel -sensitive than T12; noreover, t he

' m xture of. T7 and T9 dﬁyﬁ; Lt

225 mPa.s. T5 and T12€%' '{Hﬁnvﬁe%ﬂh td "Q"rw t%gl aq%rs%%ﬁough

' not wishing to b&hsarye ht 4 presuned & hqumékgse|nesqiqﬁemﬁymhpthat t hese
“results may be aw&w&é For by thd EIMWERPIRAI WS s FOr TS with

éonly > EG the hydrod¥nanh% VOlﬂg% only 5 EO, the hydrodynamic volume
10. of the EO chain is almost the same as the hydrodynamic

rom

. volume of the fatty chain. Surfactant moléciles can
U ‘accordingly arrange themselves to form ‘d lamellar
structure. ' ' e T '
‘For T12: - with 12 EO, the hydrodynamic volume of
15. the EO chain is-gfeatér-thah*thﬁt”&f”the fatty chain. .
When molecules try to arr&ﬁgéfthémselves together, an
interface curvature occurs.and rods are obtained. The
superstructure:is.thénmheXagonal; with a longer EO
chain, or.with a higher hydratation, the interface
20. curvature-can be such' that actual spheres are obtained,
and the arrangement of thé'iowest'enérgy is a face-
centered. cubic latice. : ' _
From T5 to T7 (and T8), the interface curvature
increases, and the énergy of the lamellar structure
25. increases.' As the lamellar structure looses stability,
' its melting temperature is reduced. ' '
From T12 to T9 (and T8), the interface curvature
decreases, -and the energy df.the-hexagonal structure
inéreaééSW(rongbecome“biggér and bigger). As the loss
30. in stability oc¢eurs, the structure melting temperature
 is also -reduced. R R



10. of the EO chain is alnost the sane as the hydrodynam c vol unme of the
fatty chain. Surfactant nol ecul es can accordingly arrange thenselves to
forma lamellar structure. For T12: wth 12 EO the hydrodynam c vol une of .
15. the EO chain is greater than that of the fatty chain. Wen no{etul es
try to arrange thensel ves together, nterface curvature occurs and rods
are obtained. The superstructure is t en hexagonal ; with a | onger EO

chain, or with a higher hydratation, the |nterface 20. curvature can be

such that actual t r _] owest
energy is a face- center@g{cﬁ&}atlce%}g tﬁ@%ﬂeﬂ%ﬁi&ﬁgﬁe
interface cudfatbieh thedanellan ﬁﬂﬂfél%%;yi%fdQﬂéath@?@r t@ucture 25.

i ncreases. Ahd bﬁ;ﬂaﬁ‘j&i&larsﬁ‘déﬁfe 8id qswsgréﬁ abtably endSgi®ahd Ao
terrperature IS reduc& From T12 to 19 (.and e interface curvature

decr eases, Ol ¢ %C'Fncﬂ e2Q¥s (rods become
bi gger &nd bls@aert)s.on RSE t'nae vHQBB ﬁhalxy dgebiafter oowraayshebﬁtrunéur e

mel ting tenperatur |chL ed. 18 appears to be at
the critical s&aeﬁs USh c% {C?fgﬁjﬁcfa]rﬁﬂljasf ]Zi?]rs %‘%C}e@ %%%?%8 ?sed, i.e.

t he hexagonala]sliovucaasye watemwidiaperns il Bithough and :no gel is obtained
during dilution. 1 gel after
two days, but the supers ru@ﬁ ure%)rma o%&jf%lﬁiiﬁtvq’ﬁ lf“énou .to allow

easy wat er d|m es the non-:.onics were also considered.
10  Surfactant '1‘8 (1:1 mixture of '1‘7 to T9) exhibits a good
compromise between the lipophilic cha.in (C13) -and the \J '

hydrophilic chain (EOB), although the pour point and
maximum viscosity on dilution ‘at 25°C are still high.
_ The equivalent EO compromise for C10 and C8

15 lipophilic chains was also determined using the Dobanol
91-x series from Shell Chemical Co. which are
ethoxylated derivatives of Cg-Cq4 fatty alcohols
(ayerage: C10); and the Alfonic (Registered Trade Mark)
610~y series from Conoco which are ethoxylated

20 deriatives fo Cg-Cyg fatty alcohols (average Cg); and
x and y represent the EO weight percentage.

The next Table 4 reports the physical

characteristics of the Alfonic 610-y and Dobanol 91-x

series; . - :
25 | | TABLE 4 |
_ o Max.
Non-ionic - ~ EO Pour Point Cloud viscosity
Content .= (°C) P°int on dilution
(Avg.) . (°c) (%) at 23°C
o | - (mPa.s)

aAlfonic 610-50k 3 -15 Gel (60%)



%he-effects of the nol ecul ar wei ght on physical properties of the
non-ionics were al so considered. 10 Surfactant T8 (1:1 mxture of T7 to
T9) exhibits a good conpronise between the |ipophikic chain (CL3) and the

hydr ophi T chai n* (E08), al‘though the pour point and maxi mum vi scosity on
dilution'at [err] are still high. The equl®al ent EO conpronise for Cl10 and
: C8 .15 | i pophilic chains was al so determ ned-using the Dobanol 91-x series

;'fron1SheII Chem . wWhich are efhoxylated derivatiyes of [err ty

- al cohol s (averaﬁgf%?éi%;g{#ﬁﬁbtua.AI b%ic (RegTStered T¥gde Nhr§§ L§é§§ ' :

series from ConddabawdX O b+® et hoxylhted 20. ~3leriativd3 fo [@sl](Tas)y

-al cohol s (aVennﬁbégg' gqmgg and y g epresent ﬁhe EO éght ppsee . The
b ST - (3897

next Tabl e-4 repor e Physical characteristfcs of tT2 Al fonfe and
Dobanol 91-x serfekangk 91-8 ... 8 . 46 TABBE 4 MaS&el NodO%dni c
EO Pour Rpint Cloud viscosity Content [err] [err] on dilution
(Avg.) % at [err] 30 :

_ [err]: _( _ )
(nmPa.s) Al fonic Rokp 41-5“€Pd Dobanol 131-8 are commereiallyoy) 18
Al fonic 610-60 avaiYaMle produc¥s; Dobardl 91-53€opSdd) (Pybagod Pdb5

25 126 ?50%s%10%.f%qo@ig ! q@%s[@oqg‘é‘r%_l % % from w%:fch frepy +(250%
5. alcohol has been. removed. As the lowest ethoxylation
10. membersnare-aléo-removed, the average EO number is 6.
| ' Dobanol - _ : |
- N 91—5T»provides the best results of Ci0 lipophile chain

' as it does not gel at 25°C. The 1% cloud point (55°C)
- is higher_than for surfactant T8 (48°C). This is
15 présumabiy due to the lower molecular weight since the
mixtﬁfé.entropy is higher. Alfonic 610-60 provides the
best results of the Cg lipophile chain series.
A summary of the best EQ contents for each tested
lipophilic chain length is provided in the following
20. Table 5: . ' o

TABLE 5
: _ Max.

‘Non-ionic . C No. EO Pour Cloud viscosity
U o | : _ No.  Point Point on dilution
25. 5 _ o (°C) (1% soln.) (%) at 25°%

: R o (°cy (mPa.s)

Surfactant T8 13 .. 8 +2 .48 223 (50%)

' Dobanol 91-5T ~ 10 6 +2 55 126 (50%)

 Alfonic 610-60 8 4.4 -4 41 36 (60%)

30. S _
'From.this.data, the following conclusions were reached:



Dobanol 91-5 and Dobanol 91-8 are commercially available products; Dobanol
91-5 topped (T) is a lab scale product: it is Dobanol 91-5 from which free
al cohol has been renopved. As the |owest ethoxylation 10. nmnenbers are- al so .
renoved, the average EO number is 6. Dobanol 91-5T-provides the best

results of Cl0 |ipophile chain as it does not gel at [err]. The 1$’cloud
pdint [err] is higher than for surfactant ié [err]. This is 15. _presumably
due to the |ower nolecular weight since the i xture entropy is higher.
Al fonic 610-60.provides the best results of the C8|!ipophi!e chain Fer«eﬁ.
A summary of the bestp $ C ' i.a,l engt

is provided in the fol§gaﬁgg§§g§ T%8|%ﬁg H?h Eéﬁg Ngegg%g&gg %Q?gﬂ

No. EO Pour 9ee¥eases..ikecRPuy Rpintpdeareaspsi hoo. oﬁhélreﬁaon 25,
[err] (1% soln. )tigalf“hiéﬁr% ﬁ£r§$1nt of”ﬁ@bﬁho§u§ia§§aEEnTge 13 8

+2 48 223 éﬂ%ﬁﬁ N hT 1 d6 - 55

126 (509 Al fonilE Y4 ae 19‘&“ P° y 1ﬂmer51tyse Tbds) w88. From
this daba, the fii$owma@pcemcfus|maa uﬁdeTBBached. thelahaPﬁUpom9FntS as

the non-ionic mo3 £ ;gl%y ?gé¥g%%%§a§ % §§#r5p0|nt decreases too. The

rel a- tlvely hi g ano
e loud points: theoretlcally, as the number of

S AN g

~Jiolecules increases (if the molecular welght

,fd%ecreases), the mixing entropy is highe;, so the
10. ' ‘giqud point would increase as the moiecu;ar_weight_ W
decreases. It is actually the case from Surfactant
T8 to Dobanol 91-5T but it has not been confirmed
with Alfonic 610-60. Here it is presume that the
lipophilic hydrocarbon chain polydispersity is
15. responsible'for the theoretically too'low cloud
point. The relatlvely large amount of cio-Eo presen*
reduces the solublllty.
Maximum viscosity on dilution at 25°C: none of
these non-ionics gel at 25°C when they are diluted _
20. with water. The maximum viscosity decreases sharply
with the molecular weight. As the non-ionic molecular
weight decreases, the less efficient become the ..
-hydrogen bridges. Unfortunately, too low molecular \/
Qeighghpon-ionics are not suitable for laundry
25. washing: their'micel1ar critical concentration (MCC)
is too:high, and a true solution, with only a limited
detergency would be obtaxned under prace1cal laundry
conditions. _
Accord1ngly, 1n.the comp051tzons of the present
30. : nventlon, one partzcularly preferred class of
nonionic surfactants includes the C;3-Cy13 secondary



accounted for by the higher polydispersity. This was 5. al so noticed
for T8a and T8b, i.e. the chain poly- dispersity increases the pour point.
G oud points: theoretlcally, as the nunber of nolecul es increases (if the
nnlecular&mklght decr eases) “the mixing entropy is-higher, so the 10.

-cl oud ipoi nt woul d increase as the nol ecul ap@ei ght decreases. It is
‘actual |y the case from Surfactant T8 to Dobanol 91-5T but it has not been

confirmed with Alfonic 610-60. Here it is presune that the lipophilic
hydr ocaif bon chai n pol ydi spersity is 15. responsi ble for.the .
theoretically too | ow cloud point. The relatively-large amount of C10-EO

present reduces the SattypidldghoMaxiinin vésabsveYyonadibwt tontahtEesE] :

none of these non- qu%@id%?% -\ &gr{A @anrgggg gEeﬁgéﬁggﬁgPecula? wth

water. The maxi mum vi JECT edses shaf melght
As the non-ionic nolRRLesy . QQPghIanzretht 8tmgleesethYleoeenxlﬂecpﬁs t he

i%?riﬂ.‘e?aﬁ{'e‘:ffs | SRS CSRN . chiey WoTBL FrUREhepPAINY POS RRLES are

concentrati o {MCC) 3LCPRRL i ¢rhoxvrirke rﬁbtgo?B?PBne MP%ﬁsoﬂFbeePPnlted
det ergency woul d be dﬁi@ened under practical |aundry conditions..
Accordingly, in the conp ns of tg ok Sresen nvention, one

particulariy preferred cI t?ﬁﬁﬁ %??héf%ﬂfs°?nE#ﬁd§§efﬁEt[err]
secondary fatty admmémﬁrnnmalsoein¢1u@éywmaeromotuhlenhndﬁbreﬁhyéene

oxide in the range of,JiARALULtdrd&nf builder salts, Typical suitable
\_/ 10. builders include, for example, those dis_cl.o_sed in U.S.



nol es, especially about 8 noles ethylene oxide per nolecule and the [err]
to [err], especially [err] fatty 5. al cohol s et hoxylated wth about 6
nol es et hyl ene oxi de. The detergent conpositions of the present invention
al so include water soluble and/or water insoluble detergent bunldau salts.
Typi cal *suitable 10. bui | ders incl @k, ,for exanple, those di scl"osed in
U S. 21 patents 4,316,812, 4, 264, 466 and 3,630,929. Water- soluble

i nor gani ¢ al kal i ne bui | der salts which can be used alone with the det er gent

o Dorat oo, Pheatth o ifo 4 uBfeckhs ‘GHR.T16AG 8L ReBbrcal oo o

(Annnnlun1cwsamﬁhmetiﬁcxb&nﬁmwalkasfdéSbwﬁhdetssabbsuwhﬂch c&npebefic

exanpl es of .sych a?'f‘&x’ié 2 With ;9?% p%ééﬂﬁg&é p@'&ﬁg&?ﬁ& o?oﬁhugbﬁig{%@{}@%at o,

sodiumtetra orate SSium pyT Ophosp
sodi um bi ca%ﬁt@h%tww?e ramlthmbbhaebalsmmmhbﬁawet aphosphat e,

sodi um gesq Alesh 0 d tassi um
$ES O U o8 ) r§#§?$?%phate 8¢ pBPé ﬁatég and

bi car bonate. Sodi um tT i I S espec y preferred. The
al kali net alSishiqatfes 1(3‘-“"%9%1%69%I3‘b‘2§ Hewpted %‘5‘“%1-'&% 8nlBSiGRRtion to

meke the coramth@ms?émporsmﬂﬁé%mm@g SRCHIBR 88LES. aPedi um
silicates of rati Fom1-6/1 to 1/ 3. tally about 1/2
to 1/2.8 ar 5%’%%’%" ﬁb‘[‘ %HF 1593t we %?r??l%a %meg?‘gf%s can al so be
20. used. /vtﬁﬁnabarass,cﬁodiumdepxrmghﬁs@habeelpohassihm
10. pyrophosphate, sodium’ bicarbonate, potassium
tripolyphosphate, sodium ‘hexametaphosphate, sodium o/
sesquicarbonate, sodium mono and dlorthophosphate, and -
potassium bicarbonate. Sodium tripolyphosphate (TPP)
is especially preferred. The alkali metal silicates
15. are useful builder salts which also function to make
the composition anticorrosive to washing machine parts.
Sodium silicates of Na,0/5i0, ratios of from 1.6/1 to
1/3.2 especially about 1/2 to 1/2.8 are preferred.
Potassium silicates of the same ratiqs"Caﬁ"also be
20. used. ' a o
Another class of builders useful herein are the
water-insoluble aluminosilicates, both of the '
crystalline and amorphous type. These buildgrs are -;J
particularly compatible with the aluminium tristearate
25, stabilising agent of the present invention. Various
crystalline zeolites (i.e. alumino-silicates)are
described in British patent 1,504,168, US patent
4,409,136 and canadian patenﬁs 1,072,835 and 1,087,477,
all of which are hereby incorporated by reference for
30. such destriptions: An example of amorphous zeolites
useful herein can be found in Belgian patent 835,351



-wat er -i nsol ubl e al um nosilicates, both of the crystalline and anorphous
type. These builders are particularly conpatible with the al um ni um
tristearate 25 stabilising agent of the present invention. Various
crystal linerzeolites (i.e. ‘af"tini no-si | i cat are deScribed in British
patent 1,504,168, US patent- 4,409, 136 and Canadi an patents 1,072,835 and.
:1,087,477, aII of which are hereby incorporated by reference for 30. such

e Pl Lons . araRAOERLS BAtaHR] PO 180hhbERpUsEtUn HEEELA B3N he found

~in Bel gian patent ? I ncor porat ed herein
by reference. THE ?E%PF?es Ehﬁe?ﬁPl?tﬁévﬂeﬂﬁeaiéanﬂae Fberfosmu&ﬂérern X
is 1, yisfrom0.8 to 1.2 and preferably 1, zis from1l.5 to 3.5 or higher
and preferably 2 to 3-and wis fromQ to preferably 2.5to 6 and Mis
preferably sodium A typical (M)rx'e‘pﬂszqype (BiQ2)0WHgDi | ar structure,
with type 4A.part|cularly preferred The preferred al um nosi li cates have

cal ciumion exc C t 2 equi val ent m or |
greater, e.g. 40 ?ﬁpﬁc%% ngt% gfgm ﬁtﬁng i g gpgf??gngrgy 6f the.
15. water |nsolublest§p@m 1niytbe3u5ebnlhadhencaadrpreﬁepablyrBntooB t he
present inventi ogng:-wa{&i£ %ytasgfugréfepgﬂ ?nhtg rahgsSaABtAriagl is

primarily nmontnoriljonite ate umniumsilicate 1n which
about 1/6th of tﬂ%eg?ﬁ%?%Yuﬁ?@}Emm ndytyeical zeplitedisytwagn®sPEm at ons

and with whixgh vectryimras\f)ﬂuﬁIéSuﬁé hydERgEYpe SORi pattioQLAB T UPtapdrealigi um
ey The preferred. alumin051licates have calcium ion
o/ exchange capacities of about 200 milllequlvalents per
' gram or greater, e.g. 400 meq/g.
.Other materials such as clays, partlcularly of the
15. water insoluble types, may be useful adjuncts in .
compositions’ of the present invention. Particularly
useful is bentonite. This material is primarily
montmorillonite which is a hydrated aluminium silicate
in which about 1/6th of the.aluminium.atoms may be
20. repleced by maghesium atoms and with which varying
amounts of“hydregen, sodium, potassium and calcium, mey
be loosely combined. The bentonite in its more
purifieﬂ form (i.e. free from eny grit, sand or the
like) suitable for detergents invariably contains at
25. least 50% montmorillonite and thus its cation exchange
capacity:ts“étﬁleaSt about 50 to 75 meq. per 100 g of
' bentonite.:'Particularly pfeferred bentonites are the
Wyoming or Western US bentonltes which have been sold
_ as Thixojels 1, 2, 3-and 4 by Georgia Kaolin Co. These
- 30. bentonites ‘are known to soften textiles as described in

British patent 401,413 to Marriott and British patent



be | oosely conbined. The bentonite in its nore purified form(i.e. free
fromany grit, sand or the like) suitable for detergents invariably
contains at 25. least 50% nontnorillonite and thus its cation exchange
.capacity is at | east about 50 to 75 neq%bp 100 g of bentonite. .
Partlcularly preferred bentonites ared Wom ng or Western US beffoni t es
whi ch have been sol d as Thixojels 1, 2, 3 and 4 by Ceorgia Kaolin Co.

These 30. bentonites are known. to soften textiles as. described |n British
pat ent 401, 4135“92&hrpr@hﬁ@%&ﬂ%Wdﬁdﬂb ,ent 461,221 to Marriott and

Dugan. Exanpl es of I ¢ alkaline ses trant -builder salts which can be'
used alone with th& g'PB'F& mg.(&rqan% ’é‘%%@?%@ﬁﬁrﬂﬂ‘@ahﬂje qewl

i norgani ¢ bui sddts shdch caralldeilusewtdaloneirwwh wn@rasu&rgeﬁwt&d fqmoni um’
| ycarb um an ta en

_ glmapnoggt )ét r aagékﬁ%% g%%ED%A)%h é’%gﬂe&m%%?'ﬁﬁ %‘a &ﬁ tei?q’a]t%?%ﬁ L] NTA)

and tri et hanordkaddi metsl(,2 ampandust o )s;:lhstﬂmmmﬁmmurdp I (I\j/l xed fsa![ Ls
f th I I ilders o e

grgan?ietSgey?ﬁgpeéﬁlghsgb%&ﬁe?ﬁ%% SUC%FH§FESGEF 1%E£ éﬁﬂ gl ycol | ates.
Of special vaPtBYdese %%F%rﬂa%at%dml :atﬂmiiuml'mcbol yacet al

car boxyl at es 9aeahbqum nI @ riiN o¥elalcedait =0 TRAS ) i are described in US

atent 4,144, 092 nd 4 6,495 COther. US patents on simlar
EU|Iders |nclgﬁg Ehf yLé%EhYQr ethyd ) nitrjdagiiacetates 4 20;
4,225, 6889 20M1xéd2361&§0pf4;th&3;e4§2>,ly4;a&%xﬂra_&te4; m m@nd :

suitable. - o/
Other suitable builders of the organic' type '

include carboxymethyl succinates, tartronates and
glycollates. Of special value are ‘the polyacetyl

15 carhoxylates. The polyacetal carboxylates and their
use in detergent compositions are described in US
patent 4,144 »226; 4,315,092 and 4 146,495. Other US
patents on 51mi1ar builders include 4,141 676,
4,169, 934; 4,201 +858; 4,204,852; 4,224,420; 4,225,685;

20 4,226,960; 4,233,422; 4,233,423; 4;302,564 and

' 4,303,777. Also relevant are European patent
applitations nos. '0015024; 0021491 and 0063399.

According to the present invention the physical -

stability of the suspension of the detergent builder -/

25 compound or compounds and any othe suspended additive,' '
such as bleaching agent, etc., in the liquid vehicle is
drastically improved by the presence of the stabilising
agent which is an aluminium salt of a higher fatty

- acid. '
30 tThe preferred higher aliphatic fatty acids will
.'have from 8 to 22 carbon atoms, more



4,303,777. Also relevant are European patent applications nos. 0015024;
0021491 and. 0063399. According to the present invention the physical
stability of the suspension .of t he detergent bU|Ide[ 25 conmpound or
conpounds and any ot he suspended addi ti ve,g@guch as“bl eachi ng agent, etc.,
in the I|qU|d vehicle is drastically inproved by the presence of the
stabilising agent which is an alum niumsalt of a higher fatty acid. 30

;[‘gngre‘;rg”eed hi ef fé’«."a tffoxfigm Ytggzﬁscﬁhbn[‘@f!&nétoéhé éQp@&i&MPOﬂ

: r r era o) carbon atons, and

pref erably frcngugfﬁﬁﬁ rékﬁpaléhgo ﬁ%e°%¥p%$a§F%m$adl%%? ﬂi&ggﬂgic
Sﬁturat ed or gnsataumaen el mysbmfatedgdsf @ﬂisé)tﬂﬁgbedl and maytbe caze of
t he nonionic ct ant agi S

such as those dersf% @?%rﬁﬂzl?ﬁ%‘%%%% c)8§ I % ®a52Y 1$§V\Fﬁét$§’,gg‘8#§8 and -
coco fatty &cid. sucfettantd, thixturey aflﬂattyoacndmcMayhelabuhenuaadsalt
stabilisers can b.@ué ré@%ﬁé&ét&g&%@aa&#@ﬁaﬂ?ﬁ&ﬁf'soueeescaeaeﬁ asi d

palmtic acid, nyris |c acl aci d, elcosanolc aci
tallow fatty aC|dtakiﬁﬂfﬁétQYa%¢Hdan@n@1Q?G@egaEFYtﬂésé eaci ds. The

al um ni um sal ts of the@:@aﬁﬁl@@ &f etREeNes ety Yas 0aueE Som! WieNathabl e, and
are preferably used ipn the

I a form | um arate as
alun1nlun1tr|stexﬂ%ﬂ@4T¥#W]sa #h%éﬁhﬁtgﬁ?ﬂssﬁ?Psge E rmﬁauﬁpﬁiﬂﬁ?
nnnostearatam}ﬂrdeéambiba@cﬂdsadééecﬁngigéhﬁﬂﬁnlpaiditieaaalé, pgriktiand

mxtures of two 9£c{§re§t8£r£@?a83&9fo1§ia 88%a, eicosanoic acid, tallow
\/' . fatty acid, coc fatty acid and mixtures of these acids.
The aluminium salts of these acids are generally

_ -éqmmgrgially”available,-and are preferably used in the

15 triacid form, é.g. aluminium stearate as aluminium
tristearate Al(c17H3SCQO)3. The monoacid salts, e.g.

- aluminium monostearaté (A1(OH),(Cq7H35C00) and diacid
salts, .e.g. aluminium dlstearate, Al(OH)(C17H3SCOO)2,
~and mixtures of two or three of the mono-, d1- and

20 triacid aluminium salts can also be used. It is most
preferred, however, that the triacid aluminium salts
comprises at least 30%, preferbly at least 50%,

_ especially preferably at least 80% of the total amount
S of aluminium fatty acid salt.

25 'The aluminium salts, as mentioned above, are
commercially available and can be éasily produced by,
for example, saponifying a fatty acid, e.g. animal fat,
stearic acid, etc., followed by treatment of the
resultihg soap with alum, alumina, etc.

3o Although the appl;cants do not wish to be bound by
_any particular theory of the manner by which the



20 triacid alumniumsalts can also be used. It is nost preferred,
however, that the triacid alumniumsalts conprises at |east 30% preferbly
at | east 50% especially preferably at |east 80% of the total anount of 2
alum niumfatty acid salt. 25 The alum nium salts, as nment4gned
above, are commercially avail abl e an%ggan be easily produced by, for
exanpl e, saponifying a fatty acid, animal fat, stearic acid, etc.,

foll owed by treat.ment of the resultlng soap with alun1 al um.na, etc. 30

Al't hough the applicants do not wi sh to be.bound by any particular theory of
the manner BAuindungalt Dencefionsiten preventingetbhingoofrthent settling

-of the SUSF*HEEﬁEﬂEEd' ff&clésisiﬁrf§uﬂﬁgsﬁﬁ@& Eﬂ&ta£H€1QIHH1ﬁ§hﬁ
i ncreases the ttabl|lté of. the solid. surfaces e_non-iLoni c

sur f act ant . i the wektabblityo tFB?e?Bré d gpriasesnby
SESpended paﬂie aims-ianimrmﬁmdtafbntemms N AuBseEsei DN Tlhg increase]g ] '
- si ca, ma [ ner gase. e ess of the
Eo?/r_posi%l onq'g%ﬁ%és%fmf?yh }g ?fo%%{)o/aag}o%r %?Q%éﬁﬁﬁgepar ?18gcase 10.
of al unm ni urts Merateasily premaiiyoln ims)@énsmncorrpar ed to the same:
conmposi tion withepiat ' ' descr bed
Tposi L1 on wi { Noje {kﬁc?é&%é“@ﬂéiéﬁ L €api: ge# £5"flaA0P0L ted By |

above, the hlgher ess IS t €£arent Vi scosity
at | ow sheara® eﬂt@%%h’e“ﬂé‘%@ eYiﬁ’%dt%%rW@ athescompasitien bvniy very

smal | anbuntgs Gudita s abbut US06H! br Shebe | | S6PJeRaRPle | SiACEHEr 84560 obtain
the Slgfbfl E¥]aluminium stearate-by up to about 1000%, as compared
to the same composition without the aluminium stearate
stabilising agent- - As described above, the higher is

the~yie1d stress, the higher is the: apparent viscosxty

o

at low shear rate and the better is the physical
15. stability. ' :
_ Only very small amounts of the alumlnium salt
-stabilising agent is required to obtain the significant
improvement in physical stability. For-example; based
on the total wéight of.the composition, suitable
20. amounts of the éluminium salt are in the range of from
about.-4.1% to about 3%, preferably from about 0.3% to
about 1%.
In addition to its action as ‘a physical ' : ;)
stabilising agent, the aluminium salt has the
25. additional advantages over the physical stabilising
' agents that it is non-ionic¢ in character and is
' compatible with the non-ionic surfactant component and
does not interfere with the overall detergency of the
composition; it exhibits_some-anti-foaming~effect;_it
30. can-function to boost the activity-of .fabric softeners,
and it confers a longer relaxation time to the.



k3
| nprovenent in physi cal stablllty For exanple based on the total weight
of the conposition, suitable 20. anounts of tHe alumniumsalt are in the
range of from about 0.1%to about 3% preferably fromabout 0.3%to about
1% In addgglon to its action as a physi capgstabilising agent, the

al um nijumsalt has the 25. additional advant ages over the physi cal
:stabilising agents that it s non-ionic in character, and is conpatible with
't he non-i onic. sursaspensionsponent and does not intérfere with the overal

T e on o bogor L& PR b1ARRPLE® sBPHCaT0Ne 18 HERLCRUVET g
| onger rel axati onphysicad. shebilisiﬁgsaspéqnuoﬁurthhrlémphevementsjmaysalt
al one is effeCt'Vﬁe'QchiévgayihC %ré&%ﬁ'E5§éﬂgbg°&h§BrP%EEEgsh bEpB%KEQE”tS

may be achieved in certarn cases by I ncorporat
physical stdbiliskpewnsphysicals gkabidkErES,afushi 8Be EPFarKAMPAGIpABr OUS

~conpound havi ng aacﬁéiélérﬁaﬁibiﬁh@&?ho?éﬁg éémﬁoﬁﬁdthablﬁétah QEidlc -
phosphorous acid-and an al

anol i sc e assi gned
P pandi ng 10 US S0B) SPaRPenSSchi 4F RoPaESHas8oLeFoatoPREPPRoToRs A01a
~correspondi ng to &dtanhaphkanol.application no. 8509083, Serial no. -

e gy bnobona8, Btedibgha, te' BAG BhALRT"EEELEARY LRLELERIG, N
i ncrease 't hal®st abUSi appdicahionsSepdaldi ¥o.069BuPUBefiled 9 April 1984,. '
_ corresponding to British patent application no.

R, 8509083, Serial noAIS8&53A, the disclosure of which is
incorporated herein by referenCe, the acidic. organic
_ phosphorous'compound'having an acidic-QLPQH group can
15 increase the stability of the.suspension of builder,. .
' especially polyphosphate builders,,in'the_non-aqueous

liquid non-lonic surfactant. . _

The acldic .organic phosphorous compound may be,

_ for instance, a- partial ester of phosphoric acid and an
20 alcohol such as an alkanol which has a lipophilic
| -character having, for instance, more than 5 carbon
_ atoms, e.g. 8 to 20 carbon atoms. .

A specific example is a partial ester of

phosphoric acid and a Cq¢ to'C18 alkanol (Empiphos o
25 (Registered Trade Mark) 5632 from Marchon); it is made
: up of about 35% monoester and 65% dlester.

The inclusion of quite small amounts of the acidic
organic phosphorous compound makes the suspension
significantly more stable against settling on standing

30 but remains pourable, presumably, as a result of

'lncreasing_the yield value of the suspension, while,



especi ally pol yphosphat e buil ders,

sur f act ant .

partial ester of phosphoric acid and an 20 . al cohol such as an al kanol

whi ch has a
atons, e.qg.

phosphorlc acid and a [err] to [err]

Triade Mar k)
65% di est er.

I n the non-aqueous |iquid non-ionic

The aci di ¢ organi ¢ phosphorous conpound nmay be, for instance,

| i pophilic character having, for instance, nore than Easarbon
8 to 20 carbon atonms. A spgg,flc exanple is a partial ester of

anol ( Enpi phos 25 (Regi stered

5632 from Marchon) ;. is made up of about 35% nonoester and

The incl usion of qU|te smal | amounts of the acidic organic

a

phosphor ous Cowpthadlnukepnbbatsa$¢cmsmdhs@qyﬁhisamuIQAgnmhaknw&He agai nst

AbBUE M4 dke Mpe “‘%@ﬁz@%&?kﬁv’oﬁpﬁgﬁ% the low

settling on
i ncreasing t

concentratloﬁeGFeéﬁsblIF§eﬂs ded ey

wi || general

blodphbeass. cohbdu%dbiﬂa wgu1ati o 't‘?xéJ%ﬂfaﬂillﬁx YE ¢ C

Whato Bhel asq of phestaiddScosity

phys! cal® bonB BB RBERSTAE ﬁ%ﬁaao?aqnféﬁb%fr”a“ el 8 merkine G 1 aces of

t he i norgani thpomppbcanbahadbltwedsmﬁaddsabft Iw&emﬁgmﬂs: take- on an

or G311 GpAMGnISRONS RS SO Ml IR L Sy 2L

mnde varletyomganQCepharactem a@dlhe@mmEomdne|anFaﬂ1biE(Nitﬁ Wteosphori c

acid and al kgpglsg
phosphorlloc or pho'sr

15.

ous acid with a_mono or
e acidic organic phosphorous™ compound may be

selected from a wide variety of materials, in addition
to the partiallester éf“phoSphoric acid and alkanols
mentioned above. - Thus, one may employ a partial ester
of phosphoric or phosphorous acid with a mono or

polyhydric alcohol such as hexylene glycol, ethylene

glycol, di- or tri-ethylene glycol.or higher

" polyethylene glycol,’po1ypropy1ene gl}col, glycerol,

20.

25.

sorbitol or mono or diglycerides of fatty acids, in
which'one, two or more of the_alcoholic OH groups of
the molecule may be esterified with the phosphorous
acid.  The alcohol may be a non—ionic surfactant such
as an ethoxylated or ethoxylated4propoxylated'highcr
alkanol, higher alkyl phenol, or higher alkyl amide.

The -POH group need not be bonded to the organic

portion of the molecule through an ester linkage;
instead it may be directly bonded to_carbon (as in a
phosphonic acid, such as a polystyrene in which some of

_the'aromatic'rings_carry'phosphonic acidlor_phosphinic

30.

acid groups; or an alkylphosphonic acid, such as propyl |

of laurylphosphionic acid) or may be connected to the
carbon through other intervening linkage (such as

v/

EE lisQPed Haqee.  Thus, one.may enploy a partial ester of
or

H



15. pol yhydric al cohol such as hexyl ene glycol, ethylene glycol, di- or
tri-ethylene glycol or higher polyethyl ene glycol, polypropylene glycol,
glycerol, sorbitol or nono or diglycerides of fatty acids, in which one,
two or nofe:of the al coholic OH groups of 2 the nol ecul e may be
esterified with the phosphorous acid.' The al cohol may be a non-ionic
surfactant such as an et hoxyl.ated or ethoxyl ated-prt.opoxyl ated hi gher

al kanol , hi gher-alkyl_ phenql,”or hi gher alkyl anid&® The -POH group need -
"not be -bonded toa‘tyﬁé‘acﬁ’)egia; ?bmé’f?h for 3 @F & atamsiol eAnafenallugh the ester
linkage; i nstead carbums ghdshicreidsy drpidey dat iariptHaoddardhosphoni ¢
acid, such as a S ene in whic one ,of. the aromgtic rings carry
phosphoni ¢ acid %?J pﬁos:phluﬁsl - (LiNen at &F% ARADH IR &3 d, such
as propyl 30. or 3dur Vi03fias @9eri,c 3cildorord0edy. be connected to the carbon
t hrough ot hey, i ntervegi IraRe ( |+ es through O S or N
~atons). Preferahly, t r‘i{eﬂ%{aér bon: dhg'?pj)(r?glregu%som Aonlirgé'%rqiast ioofhi't%ﬁgr%:éosredh I C
phosphor ous conpd@V@nitdone idageyabeadyantagesusad b inclidel cap®ondo: 1
or 40:1. S. - whikW EeidHIOH & iBdBIEOdtaRA Ghd R1RiGEAN: ting
I nvention, it na¥ be adéant%%$0ﬁ§ t Q J ncl yde conpounds 1 C uncti on "as
vi scosity controP95RESgéPE Hehi ﬂﬂgdaé'@’i’t"?nfl&r SRS acey cF Lveniadantssur f ace
active agents sushchs alsoWomwn madelcw] ate wgiightMakiphiiphid 1€ Mempdimdak). whi ch
can be consiggre be._.anal.ogous .i;n_cheni cal strycture too the ethyoxyl ated
and/ or propoxylaggggpagﬁg gﬁc%ﬁ%%;ggﬁ-lo%kb%?u gﬁ%ﬂﬂ?lﬁﬂ qﬂﬁﬁiﬁaﬁave |
reLeiLvely.shortsﬁyaﬁéﬁaﬁb¢9;@h&i#tMQWQWﬂat@ﬁQa@&Vo&n@nmgaxylated fatty
o alcoholhnonyionicJsurfagtants but which have relatively
short hydrocarbon chain lengths (Cz-Cg) and a low
content oﬁ_ethylene_oxide (about 2 to 6 EO units per

15. molecule).. . - | :

Suitable_amphiphilic compounds can be represented

by the following geheral formula: : N

| RO(CHCH,0) ,H
20. | o
- where R répresents alcz-cs alkyl group, and n is a |
number of from about 1 to 6, on average.'
- Specific examples of suitable amphiphilic
\_ - compounds include theylene glycol monoethyl ether
25, (CoH5-0-CH,CH,0H) , diefhylene giycol_monobutyl ether
| (C4H9-04(CHZCH20)2H), and tetraethylene glycol
monobutyl ether (CgHq;-O-(CH,CH,0)4H). Diethylene
glycol monoethyl ether is espe¢ially'prefErred.
_ ‘Further improvements in the rheolégicallpropérties
30}_of the liquid déterggnt-compositiénsfban“bé obtained by
including in the composition a small amount of a  non-



content of ethylene oxide (about 2 to 6 EOunits per 15. nolecule).
Sui t abl e anphi philic conpounds can be represented by the foll ow ng general

fornula: [err]
nunber of fromabout 1 to 6,
anphi phili c conpounds i ncl ude theyl ene

- di ethylene g
ether [err].

detergent co
smal | anount

group, such ag, e
polycarboxyllc acl

| ycol nonobutyl ether [err

20. where R represents a [err]
on aver age.

al kyl group, and nis a
Speci fic exanpl es of suitdble

| ycol nonoet hyl ether 25. “{err],
]?ﬂ utyl

, -and tetraethylene glycol nonob
is especially preferred.

Di et hyl ene gl ycol nonoet hyl et her
Further i nproyeineet surﬂa&hanthaaheal hak B&eaernba&siaa t%f dohydrtdy d

oSi t S _ca e obtajned hy. includiing in the conposition
ngreg h%ﬂroxyflgﬁPHps FEEP?nFowﬁl@ﬂ ﬁgg Béaﬁnﬂbe||n9& to
convert a freeahpdrplygrgupypstibhrasf at paztialeksteaViofd ad nbhned oadldoxy|

RELER' 0Bl &' pRlyBaRBBRY TS A8 Commonty assi gned

co- pendi’ng appl|cab$oﬂisﬁigacdainhbheSQamaaalyfaBedgﬁedpcoPpé&ﬂdng

correspondin
2158454A, th

ga%ﬁ 1 Brhtish ﬁgt sas.-igﬂphbcaswnsﬁ@
e I scl osur e of I'S | ncor ora

fe§§2%88§ A@y Pgbgygnce

free. car boxyl Ce¥respeRdingpter BE4tAsh- pakeatsappidcakdon Woi.ch may be
broadly ‘char e8569084¢ SerpalyroPNs Se€hdythe asseiosh&e%foah%hl Q\Aer the

t enperat ure

acidic p%lyet
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%%épé“ S0rdf&a' hoKe n"By’ kg%%eL?:E?B
group modified non-ionic surfactants, which may be

tﬁegﬁree carggﬁ?

broadly characterised as polyether carboxylic acids, .
function to lower the temperature at which the ligquid
non-ionic forms a gel with water.

The acidic polyether _

compound can also decrease the yield stress of such
dispersion, aiding in their dispensibility, without a
corresponding decrease in their stability against
settling. Suitable polyether carboxylic acids contain
a grouping of the formula: .

(-OCHzécHz-)p(O-CH-CHz-)q-YfZ-COOH

RrRZ

where Rz'represents a hydrogen atom or a methyl group,

R4 represents oxygen or sulphur, Z represents an organic

linkage, p is a positive number of from 3 to 50 and g
is Zero or a positive number of up to 10. Specific
examples include the half-ester of Plurafac RA30 with
succinic ‘anhydride, the half ester of Dobanol 25-7 with
succinic anhydride, and the half ester of Dobanol 91-5

with succinic anhydride.

Insteau -

a

t he

o
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conpound can al so decrease the yield stress of such 15  dispersion, aiding
in their dispensibility, wthout a- correspondlng decrease in their
stability against settling. Suitable polyether carboxylic acids contain a
~grouping Qf+the formula:. 20 e(r] where [err] represents a

. hydrogen atomor a nethyl group, 25 Y represents oxygen or sul phur, Z
‘represents an organic Ilnkage p is a positive nunber of from3 to 50 and ¢

L is zero or a posjkiye of ug to.1 eci f| c exa | es_include the
" hal f-ester of Plh?a aggggggiﬁl?ﬁ1§u88PX851§§Hy8 CAZPPXYLLE, of
Dobanol 25-7 witacdds osuanhmdcidaaymaydbe asedt,he lgal madetier aefial)obanol-
91-5 with succin y 0 su L¢ acid.anhydri.de
ot her polycarboxyflgﬂgc?ghgari giﬂgaric Ecgg u@%ggngc acﬁgVe§§c§éP&b
mal ei ¢ anhydrldeacéﬂutBFFba&éPdac koﬁh@haéls ashwdrﬁde,aordplphuhallc

acid, phthasic aabyd(i dPureheeinbib 5theraiiﬁkag5§rhgg Bef s athggcb gages
may be-used; such ur et hane ‘I 1 nkage forne

et s,
convent i onal reaﬁFﬁﬁﬁs EE#BF£Fﬁ§t8ﬁcBreFBaPSrﬁ?&hagﬁﬁer PFRREAGRY t he
non-ionic surfaccanVensyohaltreacedonsth Rogt LABGaRasg tbofeehvant etherOH

t ONa t
%;Fggargoiyllc gé?gﬂaé égec gf%gggg)8gggﬁgggatgﬁggr§5rE%FSHFS : s i
t he correspondlngtb¢oﬁnb€§ﬁpbnndconVBu§ itheOHegubnpngocar D¥RY girougcifdrnay
have the fOlG“'aiﬁ%tagggf}%n&hﬁﬁénF&eictgﬁC}gﬁhduehgloéagﬂexgl@E acid’

surfactant (on renoval o 5. a term nal represents en or
sulevur and Z reﬁ?%@eﬂ?scﬁn°EP§SﬁFéclPﬁkﬁg@rsGBE°5§P§°E}GPé€aﬁ§éﬁ or

the corresponding bromo - compound. Thus, the resulting
carboxylic acid may have’ the formula R-Y-ZCOOH, where R
':is the residue of a non-ionic surfactant (on removal of
15. a terminal OH), Y represents oxygen or sulphur and Z
".represents an organic linkage such as a hydrocarbon
group of, say, 1 to 10 carbon atonms which may be
attached to the oxygen (or sulphur) of the formula
| directly or by means of an intervening linkage such as

20, an oxygen containing linkage, e.g. a o) or O...
. ' ' " n r

(¥

-C- -C-NH-
_ . linkage.

U/ The polyether carboxylic acid may be produced from
25. a polyether which is not a non-ionic surfactant, e.g.

it may be made by reaction with a polyalkoxyl compound
' such as polyethylene glycol or a monoester or monoether

thereof which does not have the long alkyl chain

characteristic of the non-ionic surfactants. Thus, R

30. 'may have the formula' o ' |

- et e e =



group of,

sul phur) of the formula directly or

as 20.
| i nkage.

pol yet her which is not a non-ionic su

say, 1 to 10 carbon.atons whi ch may be attached to the oxygen

(or
by neans of an I nterveni ng |inkage such

an oxygen containing |inkage, or O-C =G NH
The pol yet her carboxylic acr%biay be produced from25. a_:
r

tant, e.g. it may be nade~by

reaction with a pol yal koxyl conpound such as polyethyiene glycol or-a
nonoest er
characteristic'' of the non-ionic surfacg@ts. Thus, R 30. may have the
[err] 5 where [err] reprjsents a hydrogen atom or a nethyl

f or nul a:

group, Rl represents an al kyl phenyl ar
group and "

or nonoet her thereof which does not have the |ong al kyl chain

| kyl or other chain term nating
n" is at |least 3, such a® BODHAEH ) When the al kyl group of

[err] is a higher alkyl group, Ris a resrdue gf a non-ionic surfactant.
| cated above, [err] may instead be hydrogen or |ower al kyl (e.g.
et hyl whprepy? represends Rowydrogen @dof ok & yethy lmerann di c

pol yet her compdupdpibsBResCRh Iarikvlen%% rwtalwoe fdt%r ichaief erably
added di ssolved in“the non-ionic Surf Sirnce the

conposi ti ons SErPABaSABgeAEOUR, 8RG or‘il arié Qé:né'reri‘lﬁty 3t FHGh- @o‘hcﬁarﬁ‘? at ed,

10 in
nmet hyl ,

and, thereforgs,myhea thedadkylelgaioupe

thWi@o&agﬂs;hezt a]:kydeSI rabl e t

supplenent anéaggozﬂgﬁagsbg&%% du%sg&ﬂges SO 6§%ﬁrépg%¥ hﬁé@ ISLth

auxiliary bui
WM|ngndicated above, R may instead be hydrogen or lower

calciu

15

20

25 -

30

alkyl (e.g. methyl,,ethyl,,propyl butyl) or lower acyl
(e.g. acetyl). The acidic polyether compound if
present in the detergent composition, is preferably
added dissolved in the non-ionic surfactant.

Since the compositions of the present invention
are.generally highly concentrated, and, therefore, may
' be used at relatively low dosages, it is desirabie to
supplement any phosphate builder (such as sodium
tripolyphosphate) with anrauxiliary builder such as a
polymeic carboxylic acid having high calciumbinding
capacity to inhibit incrustation which could otherwise
be caused by formation of an insoluble calcium
phosphate. Such auxiliary builders are also well known
in the art., For example, mention can be made of
Sokolan (Registered Trade Mark) CP5 which is a
copolymer of about equal moles of methacryiic'acid and
maleic anhydride, completely neutralised to form the
sodium salt thereof. . .

In addition to the detergent builders, various _
other detergent additives or adjuvants,may_be,present :
in the detergent product to give it additional desired
properties, either of functional or aesthetic nature.
Thus, there may be included in the formulation, minor

As

(0]
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capacity to inhibit incrustation which could otherw se be caused by
formati on of an insol uble cal cium phosphate. :Such auxiliary builders are
also well known in the art. For exanple, dg@élon can be made of 25
Sokol an (Regi stered Trade Mark) CP5 which i copol ymer of about equal
mol es of methacrylic acid and mal ei ¢ anhydride, conpletely neutralised to
formthe sodiumsalt thereof.: In addition to the detergent builders,

“vari ous 30 othemodﬁteréfnsoiddbhbﬁéﬁd@hgagku!ﬁ@&ﬁrgaepgg1E&%ﬁeQ%eh?sthe
Tunct onal "or - ac8efie PolRettyE A ol nErttingnbaonncERBLEm n ( he

f ormul ati on, ninoarboxgmehhyi océlialbsesheddbrgpebpglt metBgeposi tion
CgeL o Ty LS BB OBEL B! by U3 OFL 4T ERERERY TEL DY e
cotton, pol§an1d%n8 GsberybsightbnegabeﬁersexamplexaspiébenebIbene
triazole and benefﬂaasléu&ﬁéOﬁénﬁﬂgﬁﬁonghggﬁonssgﬁﬁFsék¥1§HEpho”ated

substituted triazin ene h rrazol e §til bene or
benzi dene suIphoﬁ%pxﬁﬁéiiﬁr%F%P?@Bagﬁé §PPFBéﬁét§ﬁthia62§Yé sbilbene,

conbi nati ons. Bl smlphoﬁ@tédSnépﬁbhéﬁrﬂhhéﬁgﬁstﬂEbéhéeoreﬂéﬁﬁﬁaenér ef erably

bepsin, as vl | SELBNGREC FOOBCPERETREET RPRASEL LbBBECRBInbE  kREon  ur os

15. 'thereoio.bacombinauéense g. teprachlorosal|cylan|I|de_
Bregagplvg[ ophene; Iggg?g? 9, YEREPLUBR"ES b1BEGRa L RRPTLR) Chzymes,
- pre erably proteolytic enzymes, such as substilisin,
bromelin, papain, trypsin and pepsin, as well as
amylase type enzymes, lipase type enzymes, and mixtures
15. thereof bacter1c1des, e.g. tetrachlorosalicylanilide,
hexachlorophene, fungicides; dyes; pigments (water
disperSible), preservatives; ultraviolet absorbers,
anti-yellowing agents, such as sodium carboxymethyl
cellulose, complex oﬁ C1Z\to sz alkyl alcohol with Cq2
20. to Cyg alkylsulphate, pH modifiers and pH buffers;
colour safe bleaches, perfume and anti-foam agents or
-suds-suppressors, e. g. silicone compounds can also be
used. ' '
The bleaching agents are classified broadly, for
25, .convenience, as chlorine bleaches and oxygen bleaches,
| Chlorine bleaches are typified by sodium hypochlorite
(NaOC1), potassium dichlorOisocyanurate (59% available
chlorine), and trichlor01socyanuric_acid (95% available
chlorine). 'Oxygen bleaches are preferred and are
30. represented by percompounds which liberate hydrogen
' peroxide in solution. Preferred examples include



anti-yell owm ng agents, such as sodi um carboxynet hyl cellul ose, conpl ex of

[err] to [err] alkyl alcohol with C12 20. to [err] alkyl sul phate;

.nodi fiers and pH buffers; colour safe bleaches, perfume and anti-fgam

agents or suds-suppressors, e.g. silicone conpounds can al so be usggl. The

bl eachi ng agents are classified broadl)é.b for conveni ence, as chlorine
I

bl eaches and oxygen bl eaches. Chloriry

hypochl orite (NaOCd ), potassium dichl oroi socyanurate (59% avail ab

chl orine),

bl eaches ar esgdRimerdredl poths6 LudOpe FISHFLEES
| i berate hydr

sodi um and

and trichl orotsocyanuric acid (95% available chlorine).
efeBYaPB6RRLLLUAHAG Whi

Fzkhasehaks der%é‘ctié’é%%’ﬁ%ﬁ&%i%ééﬁ%ufﬁ?ﬁ' oopMbes,

pH

eaches are typified by sodium

e
Oxygen
ch -

and

pot a?]sidumt rrtpermm!tematparﬂimmbprab&ﬁum ppetbgmi’eel sosohydpaper bor gt e
nonohydr at e o e peroxygen.conpoun IS
ua?eeg eleérﬁ)&gim it% @':%%#&g act ivator therefor. Suitable

activatdrs whi ch The penwrygen mmmmd!eleperefengblrnueeétiuxe of the

preferably

per oxi de bl
1 of US 10.

PG iR ffndéﬁﬁir | fhde é*e“ts&:.@ 1466 or” i

patent 4 430, 244 el evant. di scl osures of which ar

n Col um
e

i ncor por at e(P‘#ér@ti'P’iﬁ/ wikch saR lower yelke | ef Eeckbviperexatiadpr ef erred

activators;

Creeo) anasptiapertal e, BAARE 8 dr PELEREST, ot 205

deri vatles padtént |4iﬁ413£b?e41&patlee relevant disclosures of which are

15.

20.

25.

30.

i d i5€ , o £ O Upsifo £ 18 d mseaet&m@csgdhteabdl ene di

incorporated herein by'reference. Polyacylated
compounds are preferred activator5° among these, _
compounds such as tetraacetyl ethylene diamine ("TAED"
and pentaacetyl glucose are particularly preferred.

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
disclosed, for example, in US patents 4,111,826,
4,422,950 and 3,661,789.

The bleach activator usually interacts with the

am ne
o’

)

peroxygen compound to form a peroxyaCid bleaching agent

in the wash 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

of metal ions. Preferred sequestering agents are able _

to form" a complex with Cu2+ ions, such that the

- stability constant (pK) of the complexation is equal to



acetate and its salts, ethylidene carboxyl atie acetate and its salts, alkyl
and al kenyl ‘succini c anhydride, tetraacetylgliycouril ("TAGJ'), and the .
derivatives of 20. these. O her useful clasges of activators are disclosed,
for exanplg: in US patents 4,111, 826, 4, 4229950 and 3, 661, 789. The bl each-
activator usually interacts mnth t he peroxygen conmpound to forma
peroxyaci d bl eaching agent 25 |n the wash water. It is preferred to

i ncl ude a sequest nt: exi ower to_inhibit an
undesired r egct i oﬁ{ b%@gﬁr a%g% gh‘?@?%erpﬁeﬁl%xi%it nyt he
wash Elol ution i nfsﬂzEeq‘gtE}se::fﬁ:EDDf mm’t@llim, ﬁkeﬁ@ir?] d%&x%'&éh i&&ag agents
are able 30. . to t that the sta Ity
Fons}ant (pK% Oféﬁﬁ%ﬁ%ﬁﬁiﬁiﬁiﬁiﬁ?{hgfikto ;%;:g/f éﬂkﬁﬁquiféﬁF%ﬁe%ts
err I n wat er aran £lfor rexa £t pK
conventi onald y de,,fdlmgg P Reonk; ré‘gg wher-e, K 1 ese lt) e
op R Sl 2077 h WY 58" Edd

equi i bri um const Thus for exanpl e
conpl exati on of 4 [eouid e A2 4 hand a1t&a.cB.cond| tions are

12.7 ?nd 18. 8ddr mu&de&y.&lmﬁmﬁf@%&ﬁi@gﬁ%ﬂ t%@ﬁxdé o
exanpl e, in addi ose ,men oV ene. t [ amn.ne

pent aacetic aci dtflf%gﬁ%%)“prlﬁ} &4‘1@1@3&@ 6{'r"i d‘ﬁl eH’ylaé?ﬂé’ebthosphon| c
acid (DTPMP); andiethylene chmuammet gemdaﬁmeqﬁwmpm acid

( EDI TEMPA) . ﬂleGQ@Eh éﬂé’ I c i ng. agent . sodi um
perborate, resultin ?q t@idﬁfﬁ éﬁﬁ%@éﬁﬁ? éﬁi §Eﬁﬁgas by
cat%L?se enzyne, (PH%MP); and ethylene diamine tetramethylene phosphonic

acid (EDITEMPA), ~ ~'-"-% -=- :
.In order to avoid loss of peroxide bleaching

. agent, e.g. sodium perborate, resulting from enzyme--

15. induced decomposition, such as by catalase enzyne, the
compositions may additionally include an enzyme
inhibitor compound, i.e. a compound capable of
inhibitlng enzyme-induced decomposition of the peroxide
bleaching agent. Suitable inhibitor compounds are

20. disclosed in US patent 3,606, 990, the relevant

' disclosure of which is incorporated herein by

reference. :
Of special interest as the inhibitor compound,
\U _ mention.can be made of_hydroxylamine sulphate and other

n-25...water-soluble hydroxylamine salts. In ‘the preferred
' " non-aqueous compositions of the present invention,
‘suitable amounts of the hydroxylamine salt inhibitors
can be as low as about 0.01 to 0.4%. Generally, S
- however, suitable amounts of enzyme inhibitors are up
30. to about 15%, for example, 0.1 to 10%, by weight of the'

composition.



conpositions may additionally include an enzyne inhibitor conpound, i.e. a

conpound capabl e of inhibiting enzynme-induced deconposition of the peroxide

bl eachi ng agent. Suitable inhibitor conpounds are 20. disclosed in_US 3

patent 3,606,990, the relevant disclosure of which is incorporated_perein

by reference. . O special interest as thqgfhhlbltor conpound, nention can be
de of hydroxyl am ne sul phate and ot her 25. water-sol uble hydroxyl am ne

salts. In the preferred non-aqueous conpositions of the present invention,

sui tabl e amounts of the ‘hydr oxyl ami ne salt inhibitors can be as | ow as

about 0.01 to 0.40he orpesitionowryerlsqurenbainaapuhnorgandazyme _

i nhi bi tors angsdmuie El?ié!@é’x&'int%@@eﬁ@rofxaﬂﬁpérsgnt b8 ¥ax, Ryghei ght .of

t he conposition, The conposiiign nmay also.<gntain an |norgan|c i nsol ubl e
t hi ckeni ng YEHacH %ﬁ%émta%ff%@hm%ﬁl@aﬁlfa&éis?eafsaﬁ rggelynel y

di vi ded si | i:l!?ﬁ'lé)fpa%ﬁ:[@l[@'yiie Nee P&l tO£! s-vsoaemingmiei-oﬁsloo mllimcrons
5. dia ters k‘fas so‘ﬁ%under L% % r OSi ﬁgg iired Trade Mark))
or the 3therttURESES FUTR (D759 Tt ?r?@?e BEPPAts disclosed in US
patent 3, 63qmﬂﬂ,stereﬂ dhmde dﬂ‘sr:loi)Oo:l &g other highdy5S5%oluhinons

pref erabl e, JEELc | R EOPRISLLLP0RS 01 €01 LOLR" 18- uBcROENAE! 0° 11 the
wash bath (e ['ONS confarnin erox%aen co activator

t her ef or) b@sﬁﬁﬂ;{ i aillyplrmerbiOE%uc%chmbo ¥s ang-o’l tenhbk.si Kkcat es;

it has been fg %féﬂbié‘s'[l?&?@vei‘hathéﬂb&ﬁp@gﬂt§bhscﬁ¥x§éhp£‘99ﬂte the

unde5|red deconposi ti
10. peroxyaci é% in the wash bath (e.g. compositions

containing peroxygen compound and activator therefor) A
be substantially free of such compounds and of other
siiicates; it has been found, for instance, that silica

~and silicates promote the undesired decomposition of

15. the peroxyacid. - ' o

In a preferred form of the invention, the'mixture
of'liquid_non—ionic surfactant and solid ingredients is
subjected to an attrition type of mill in which the
particle sizes of the solid ingredients are reduced to

20. 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 than about 10%, especially less than
about 5% of all the suspended particles have particle \;j

. sizes greater than 10 microns. It is found that the

25. acidic polyether compound can decrease the yield stress
of such dispersions, aiding in their dispensibility
without a corresponding decrease in their . stabil;ty
against settling. :

In the grinding operation, it is preferred that

30. the proportion of solid ingredients be high enough

(e.g. at least about 40% such as about 50% that the



15. the peroxyacid. In a preferfed f'or m of fhe;invéntion, the m xture of
| i quid non-ionic surfactant and solid ingrediients is subjected to an

attrition type of mill in which the particle sizes of the solid ingredients
are reducggd-to 20. |less than about 10 micrgns, e.g. to an average particle
size gf 2 to 10 microns or even lower (e.g. 1 micron). Preferably Iess than

about 10% espeC|aIIy | ess than about 5% of all the suspended particles

have particle Sizeaiof AU bl WrfRiifact lpdttirlduen! e tit Zre
COITpO can e

aci di ¢ pol yet her crease the yie stres f s

di spersions, ai dR¥ isvhstantis er?é'&ilﬂlqudyyﬁMQ%dme a”t‘tﬁ?"e‘%ho‘?% non-
decreafse I ndt Pﬁl rioﬁi@{d#ﬁﬁécﬂ&i?ﬁicﬁﬁ%&ﬁ Ing Julns hgug:h ruiumy)rym‘mdfmg i t
is preferre a : e ion o idin i en
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are in contBct whavecadivent haaryarybod ees:iltssﬂast’l’&xus.aldqe gtaylwsel & rom one
another by the ”g)% 'r%’l!o‘i:f‘ﬂé‘t?cﬁ{)a{i}téi% Ch%vi élnﬁn ‘@&ﬁbﬁéﬂ\j‘é’é’eﬂiw' ng

balls (ball mll | ar ment s e glven very

Inding e
good results. Tiarinddmy hallse é‘qza%cmaqr WQﬁalQ;rW%Rk r3 teanEkeRs B nm
di ameter steatit %%}r‘d’t&d% a1 Sin vﬁﬁrcﬂ Are Sl O Wk ko pcswtmmuousl y

operatlng mill in ere are 1 . nn1d|aneter nﬂt bal |l s
a

wot ki ng in a ver@iangterygrinding & ‘%Prslﬁjéi%r it %F?’bt%ﬂ' Ring at
a rel ativel yohi glhetinessh (@ statorCelinl la tdigr rapetst anyl oy cal; reletni wslng

sucn amll, it ih%. ess'preala e(et .p%s%otﬂ]aﬁp lu?:{]fil) rﬁgy be employed;- when
S - using such a mill, it is desirable to pass the blend. of
non-ionic surfactant and solids first througha mill
; which does not effect such fine grinding (e.g. a
15 colloid mill) to reduce the particle 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.
-In the preferred heavy duty liquid detergent
20 compositions of the present invention, typical-'
proportions (based on the total composition, unless
otherwise specified) of the ingredients are as follows:
_ Suspended detergent builder, within the range of
U . about 10 .to 60%_such as abont 20 to 50%, e.g. about 25
25 to 40%. _
o ~'Liquid phase comprising non—ionic surfactant and
-._dissolved amphiphilic gel- inhibiting compound, within
the range of about 30 to 70%, such as about 40 to 60%;
this phase may also include minor amounts of diluent
30 ° such as a glycol, e.g. polyethylene glycol (e.g. "PEG
' ,(Registered Trade Mark) 400"), or hexylene glycol, such
. as up to 10%, :



non-ionic surfactant and solids first through a mll which does not effect
such fine grinding (e.g. a 15 colloid mll) to reduce the particle size
to I ess than 100 microns (e.g. to about 40 microns) prior to the step of
grinding to an average particle dianmeter_bel ow about 10 m crons |n@1he
continuous ball mll. In the preferred?ﬁ%avy duty liquid detergent™20
c nmpositions of the present invention, typical proportions (based on the
tal conposition, unless otherw se specified) of the ingredients are as
folloms Suspended detergent builder, within the range of about 10 to 60%
such as abolBreferabkyoupcte. Shbofior2exasplet 8.50t0 Rhqui Thenwedgbsnpri sing
non-ioni ¢ suderdaok oA hase! yeteasehh htb'amaﬁhphﬂmae'Eb@soaaapound

wi thin the range of about % such as_about thi.s phase

may al so . .nc#%d@nn#m%rr%aﬁan?g S?oelﬁheﬂt 3g0: 1s§eh1a§:ap§e§eaﬁ, 1¥ g. |
pol yet hyl enef by Cabod €. 5]0 TPE&éE’eatsjzei ¢d Trade ‘Mark) 400"), or hexyl ene

gl ycol , .such as e e le 0.5 to 2%
The wei Ght ratioqg}u%%ﬁ n?%lg %aﬁﬁ nﬁigﬁe ﬁ#%ﬂ??ﬁg ?85§3uﬁﬁi?s in the
range of fromaboleadboddisp prefepabler bom aboutabomttBOabou& 3Bout 2:1;
5. h | Rppat tyy.acid - at least .
0.1% prefefﬂg%y #P%n1a%b9% %P?m 588@& g % ?anéﬁgﬁg érably from about 0.3
to about 1% PoIy%@Hﬁ$t%%¥b%%?b?%Y&éFdagéﬂ gﬁhrbnbﬁhgtéaﬁpsenﬂoupﬁ.an
amount to SUE@'&h'iméﬁﬁtrﬁagﬁuﬁﬁlﬁbﬂﬂttﬂe5r£ﬁgéoo¥0ab83tt% 6e¢d. 1@bout 1 to
6 parts such ag apout é
10. par e.ge. abou 1 to 6 parts, such as about 2 to 5
parts) of -COOH (M.W. 45) per 100 parts of blend of
such acid compound and non-ionic surfactant. '
Typically, the amount of the pglyether carboxylic acid
compound is in the range of about 0.01 to 1 part per

15. part of non-ionic surfactant, such as about 0.05 to 0.6

o/

parts, e.g. about 0.2 to 0.5 part;
'Acidic organic phosphoric acid compound, as anti-
settling agent: up to 5%, for example, in the range of
0.01 to 5%, such as about 0.05 to 2%, e.g. about 0. 1 to
20. 1%.
Suitable ranges of other optional detergent
additives are: enzymes - 0 to 2%, especially 0.7 to
1.3%; corrosion inhibitors - about 0 to 40%, and W,
preferably 5 to 30%; anti-foam agents and suds- '
25. suppressors - 0 to 15%, preferably 0 to 5%, for example
0.1 to 3%;'thickening ageht and dispersants - 0 to 15%,
for example, 0.1 to 10%, preferably 1 to 5%; soil
suspending or anti-redeposition agents and anti-
yellowing agents - 0 to 10%, preferably 0.5 to 5%;
30. colourants, perfumes, brighteners and blueing agents
total weight 0% to about 2% and preferably 0% to about



parts) of -COOH (MW 45) per 100 pafts of bfend'of'such acid conpound and
non-ionic surfactant. Typically, the anount .of:the polyether carboxylic
acid conpound is in the range of about 0.01_ %o 1 part per 15. part of
‘non-ioni c Qurfactant, such as about 0.05 to38:6 parts, e.g. about 0.2 to
‘0.5 part; Acidic organic phosphoric acid conpound, as anti- settling agent:
up to 5% for exanple, in the range of 0.01 to 5% such as about 0.05 to
2% e.g. about 0.1 to 20. 1%™“Suitable ranges of other optional detergent
additives are: enkymepH-modibHiess @B@epﬂabuﬁfers +00188% % coprefepably
suds- 25, suppr esaorl T+ WLeAEBLRE PAFERE ¥ by 8o SBbaglibe and) pEgELE, ST
3% thlckenlﬁg ac®ty 0% 8P s} ?%ﬁnf r-£ @rt%xiBBGef%rt%x&ﬂ%Febngaﬁ hio 10@6
prle}‘ erably 1 to 5§4ia5P1isL§ig}§p8ﬂd:c Bge@éhaaétwad@gssoth@na?aset§samd anti -
Serfunes. brght REFSSEARLD, hekhot dBerter BEaRPRET offe Lof: B ALB0EYBSE and
pr ef er ablPy 0%”%)f&hﬁ%1h0r68— dQﬁoptBapdféreexampﬁep&ibnfﬁer$5% 0O to 5%
preferably 0 to t % pLef ably 0%
to about 2% for f§8g§ gg@g %?% %é§?8%9€|568 &g@gh §§a§ J8ctivators
0 to about 15% m@nelet)ixygmmenﬂ%nfbheexanseeofoun 1.1-) Gb@ubn§§ms 5. -
inhibitors - exap®l g4 0 1 58 r @bty to %
q% éﬁ 9% o ¢ ﬂ? §0039] £Qc s 8 £'605Yy %

sequestering age conpl exi g omer e range. o 0 about
5% | bhe selechion of &h juvants, they will be chosen _

U 10. . 80 be compatible wish the_maln constitutensds of Bhe
' detergent com9031h10n.
One spec1f1c preferred compos1t10n in accordance
w1th she present invention is a non- agqueous heavy
duty, built laundry debergenh com9031hlon which is

15, pourable at high and low bemperatures and does not
- gel when mixed. w1hh cold water, the said comp051tlon
comprising

at leasheone'liquid nonionic surfactant in an
amouns of'frem'about 20% 8o abous 70% by weight;
- 20, at least one detergent builder suspended in the
o nonionic surfactant 1n .an amound of from abouh 10 so
_about 60% by welght-

< a compound of the formula RO(CH2CH20) nH
N where R represenbs a Cy 80 Cg alkyl group and n
25. is a number haV1ng an average value in the range

..~ of from about 1 to 6, .

as a gel- 1nh1b1t1ng addltlve in an amount up. o aboub'
5% by weight; '

an acid organic phosphoric acid compound, as an

30, . anti-settling additive, in an amount up 8o about 5%

by weighh- .

an acid-terminated nonionic surfactant as a
gel-inhibiting addisive, in an amouns up to abous 1
part per part of she said liquid nonionic surfactans;



preferably 0.25 to 3% such as about 0.5 to 2% In the selection of the

adj uvants, the
constibutents of the detergent conposition. One specific preferred.

conposition in accordance with the present

duby, b

of from about 20%to about 70% by MBight§$ :
det ergent buil der. suspended in the noniorffc'surfactant in an anount of from
a conmpound of the fornmula [err] where R
represents a [err] to [err] alkyl group and n 25! - is a nunber

about 10 to about 60% by wei ght;

uilt la

y wll be chosen 10. to be conpatible with the main

i nvention is a non-aquegus heavy

undry detergent conposition which is 15. pour abl'& at hi gh
.and | ow tenperatures and does not gel when mxed with cold water, the said
cdnposi tion conprising at |east one liquid nonionic surfactant.in an anmount

having an average value in the range of fromabout 1 to 6, as a

gel -i nhi bi bi ng addi ervaluminiuansadt of BoCabset C2% W‘!\k&rght
or gani c phosphauupnaﬁud eaﬁbeuydgcaacaa 36 an amoamfi ofetfirom @baddi ti ve,

an anou

as a gel -inhibrti

[err] h
about 3%

nt up t

at | east one -

an acid

i'n

t er mi nat ed noni oni ¢ surfact ant

9@ ht; .an. aci
8 g 8%eb§ ﬁlgﬁﬁunfnﬁp to about 1 part per part of
the said liquid nonophnonaﬂﬂyacbantpr moze deteirgient adjuveints [err] to

Eb%@éhbﬁ E26RO¥NKE' §rBabd coRs3BaaTRUYE %%ﬂyﬁegfﬂ“““ 0.1to

corr051on inhibitors, anti-foam agenhs, suds
suppressors, soil suspending or anti- redeposition

‘agents, anti-yellowing agents, coloufants, perfumes,

optical brighteneres, bluing agents, pH modifiers, pH
buffers, bleaching agents; bleach stabilizers, bleach

activators, enzyme inhibitors and sequesterlng agents.

The 1nventlon may be put into prachlce in
various ways and a number of spec1f1c embodiments
will be described 4o illustrate the invention with

reference to the accompany1ng examples.

All proporhlons and percentages are by weight
and atmospheric pressure is used unless otherwise
indicated. | | '

' EXAMPLE 1

A non-aqueous built liquid detergent composition

according 8o the present invention is prepared by

- mixing and finely grinding the following ingredients
(ground base A) and thereafter adding to the

§gBer a
y werg

10

15

20

25

30

resulbting dispersion, with stirring, the components
B, as set out in Tables 5 and 6 below:

u :

-/



optionally, one or nore detergent adjuvants 5 selected fromthe group
consi sting of enzynes, corrosion inhibitors, anti-foam agents, suds
suppressors, soil suspending. or anti-redep03|t|on agents, antl-yellomnng
agents, cgleurants, perfunes, optical brighteneres,: bl ui ng agents, pH

modi figers, pH 10 buffers, bl eaching agents, abbeach stabilizers, bleach
activators, enzyne |nh|b|tors and sequestering agents. The invention may be
put into practice in various:ways and a nunber of “$pecific enbodi nents will
be described to illustrate the invention with 15 - reference to the
acconpanyi ng exanples. All proportions and percentages are by wei ght and
at nospheric pressure is used unl ess ot herw sSBABLRIi®at ed. EXAMPLE 1 20

A non-aqueous built |iquid detergent conposition according o the present
invention is prepared by mxing and finely grinding the fol

i ngredi ents (ground QE2UNd\Bage| A hereafter addi ng tdvemht%es(base@ on A+B)
di spersion, wth stiprlrdmact tmgmrrponents 25 B, as set g in Tables 5
~and 6 bel ow: 0 JABLE Anount G ound Base A
Vi ght % (based*on Aéﬁ ‘ﬁl thipategonionic - 18% 3095,
Amd'krmnmedhbmomeoﬂ- - 16% (7 [err] -
. Sodium tr1polyphosphate : o - 30%
Sokolan CP5 = o . 4%
_ -Sodium carbonate - 2.5%
N\ - 10. Sodium perborate monohydrate 4.5%
Tetraacetylethylenediamine 5%
Ethylenediamine tetraacetic acid, 0.5%
- disodium salt
Tinopal ATS-X (optical B - 0.5%
15, . brightener) | |
Aluminium stearate . 1%
TABLE 6
Post Addition B '
. 20. Esperase slurry2 : | _ 1%

Plurafac RA50 - i . 3%

‘Notes on Tables 5 and 6
1 The esterification product of Dobanol 25-7 with
25. -~ succinic anhydride at a 1:1 molar ratio.

2 Proteolytic enzyme slurry (in nonionic
surfactant). |

' The yield stress and plastic viscosity of the
30. composition were measured at 25°C and the values were



Sodi um tri pol yphosphat e ' 30% Sokol an CP5

4% Sodi um car bonat e 2.5% 10. Sodi um per.bor at e
nonohydr at e 4.5% Tetraacet yl-et hyl enedi am ne -~ 5%

- Ethyl enedi am ne tetraacetic acid, 0. 5% di sodi um sal t Tlnoﬁak ATS- X
(optical 0. 5% 15. brjghtener) Al um nium stearate
1% TABLE 6 Post Addition B 20. Esperase Brryz '

- 1% Pl ur af ac RA50 3% Notes on Tables 5 and 6 1
The esterification product of Dobanol 25-7 with 25. -succi ni ¢ anhydri de -
at a 1.1 nolar ratio. 2 Proteolytic enzyne slurry (in nonjonic,surfactant).
The yield stress and plastic viscosity of the 30. conposi ti 6h were
nmeasured at 25 4, 1, 150 Pa. sec,
respectively. E%PLAE%%?F u%(;)orr\{)gér?%%%' %a%gﬁi)gg?}'l on of Exanple 1 was

prepared except that the al um ni um st edE5AMPIH 2 omtted. The yield

stress and plasth\nnswn&ém?af&geﬁ vene aa@¢asﬂ€ﬂ§ared akaﬁ Ceandwysre 3Pa

and 1, 400 Pa. sec reﬁpe tiv g It ca een, .therefore at the
presence of prepared except that tl e a Tuminium stearate was

5. omitted. The y1eld stressmapd”plastlc viscosity -

values were again mgasured at 25°C and were 3Pa and
1,400 Pa-sec, respectively.

It can bé'sé;h, therefore, that the presence of

——

even small amounts of aluminium stearate greatly -’/
10.  improves product stability while lowering product '
- viscosity.”

Similar results will be obtained by replacing
the aluminium stearate ih-the above composition with
an equal amount of aluminium myristéte. aluminium

15, palnitate, aluminium oleate, aluminium dodecanoate,
or aluminium tallowate. .

Reference has been made to USP 3606990 for -
inhibitors of enzyme induced decompos1tlon of
bleaching agenﬁs, and referenée made. to the use of

20. hydroxylamine sulphate for such purpose.

USP 3606990 also lists hydroxylamine | w
hydrochloride, hydrazine hydrochloride, 2,4-dinitro-
phenolhydrazine, p-chlorophenol, 4-chloro-2-amino-
phenol, o-cresol, p-chloro-m-cresol, 2,4~-dichloro-

25. phenol, resorcinol, pyrocatechol, pyrogallol, beta-
naphthol, 2,7—dihydroxynaphthalene, hydroquinone,
hydroquinone sulphate, 1,2-naphthoquinone, 1,2-cyclo-
hexanediol, aminotriazole, sodium chlorate and sodium
nitride. - -

30, -



éven smal |l anounts of alun1n|un1stearate greatly 10 | nproves product
stability while lowering product viscosity.. -Simlar results will be

obt ai.ned by repl acing the aluminiumstearate in the above conposition wth
an equal arount of al umi nium nyristate, aluninium 15. pal mtate,

alumniu ﬁ?ﬁleate al um ni um dodecanoate, or alum niumtall owate. Reference .
has been made to USP .3606990 for inhibitors gﬁlegzyne'induced deconposi tion-
of bl eaching agents, and ref:erence nade to the use.of 20. . hydroxyl am ne
~sul phate for such purpose. USP 3606990 al so l'i sts hydroxyl ami ne

hydr ochl ori de, hydrazine hydr ochl oride, 2, 4C9hfhéro' phenolhydra2|ne

p- chl orophenol ,  4-chl or o- 2- am no- phenol, o—e+esel, p-chloro-mcresol,

2, 4-di chl oro- 25. _phenol , resorcinol, pyrocatechol. pyrogal | ol , bet a-
naphthol 2, 7- di hydr oxynapht hal ene, hydroquinone hydroquinone sulphate,

1,2-naphthoquinone, 1, 2-cycl o- hexanedi ol , an1notr|a ol e, um chl orate
and sodiumnitride 30.1." & fpRBi¢ Braapipei cOppest ﬁ&ncgﬁﬁs ition which 5

conpri ses aSSUSpenébﬂﬁr@éesnaohubbenﬁabhlGEeSnsolabmenpaqbécassluquad and
an alum nium salt of_a: h| % Zﬁgﬁgﬁt'§ﬁc3§bgi35&ﬁlaﬁ'gaﬁ%f%%t'vﬁlbﬂer

i ncrease the stablpPPyagP 0Si'tion as
claimed in Caimlaliphhbibl chaebhkyhéc apnghaﬁﬁ§CQawso%9|ﬂ605@ﬁ§e|§h&

straight or stability of the suspension.

10 2. A composition as claimed in Claim 1 in which
the higher aliphatic carboxylic acid is a straight or
fbranched, saturahed or unsaturated carboxyllc acid
haV1ng from 8 8o 22 carbon atoms.

15 | 3. A composition as claimed in Claim 2 in which

' the higher aiiphatic carboxylic acid is a straight or
branched, saturated or unsaturated carboxyllc acid
having from 10 o 20 carbon atoms.

20 4, A composition as claimed in Claim 3 in which
the higher aliphatic carboxylic acid is a straight or
branched, saturahed'or'unsaburahed carboxylic acid.

Y - having from 12 to 18 carbon atoms.

25 5. ‘A composition as claimed in Claim 1 in which
the aluminium salt is aluminium stearate.

6. A com9051h10n as c1a1med in any one of
Clalms 1 80 5 in which the non- agqueous 11qu1d

30' comprises a nonionic surfactanﬁ.

* c L " $ *



branched, saturated or unsaturated carboxylic acid having from8 to 22
carbon atons. 15 3. Aconposition as clained in daim2 in which
the higher aliphatic carboxylic acid is a straight or branched, sa;yrated
or unsaturated carboxylic acid having from 10 to 20 carbon atomns.

4. A conposition as clained in Claim 3 in which the higher allpharlc
carboxylic acid is a straight or branched, saturated or unsaturated
cdrboxylic acid having from12 to 18 car bod;%tom;_. 25° 5. A
cdnposition as clained in aim<1 in which the alunminiumsalt is alum ni um
Stearate. 6. A conposition as clained in any one of Clains 1 to 5 in which
t he non-aqueous |iquid 30 conprises a nonionic surfactant. =~ 43 7. A

conposition as claingd in an ne qf C ai 1 in which the partlcles
conprise at |east on neﬁ'bEPX%’QIsé(,ttl@&‘ ﬁ%%@%dﬁb%ﬂﬁ"ﬁ 9y o

i ngrgani c detergeaﬁmbuu.l der 6, il mdlasmgmg@saxrtzdﬁ.es c?@imﬁa’ﬂaﬁi agegts

and pi gnents. gsition as one o ai ns to in

whi ch t he insol &5?3 p8 i OF8 °Xr ge(iﬁ&t%gmfgomlg%eg gr%fpmﬁﬂﬂj?lsﬁ 39 as

claimed in d ai mf7 mpr@laaum deitilergieinth btuhé.dpa'tSt | Hleadddmy iagerntrs al kal i

nmet al pol gphos I 10. A conposition as
bol e p%ﬂ&ﬁ ngEQEQQQten\%l# %‘?{%Zﬁ gfmr mp

clainmed in tlcles conprlse a crystalline
al um no-

8. A composition as claimed in any one of.;
Claims 1 to 6 in which the insoluble particles are

inorganic.
10. ' o S
9. A composition as claimeq“inlglaimg7_pr Claim
8 in which the particles comprise an alkali metal
polyphosphate detergent builder salt.
'15. 10. A composition as.claimed in Claim 7, 8 or 9

-in which the particles comprise a crystalline alumino-
silicate detergent builder salt.

. 11. A composition as claimed in any one of
20. Claims 1 to ;O in which the particles have 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.

25. 12. A composition as claimed in any one of
Claims 1 to 11 which further comprises a polyether
carboxylic acid in an amount to decrease the
temperature at which the surfactant forms a gel with
water.

30.
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si.licate, detergent builder salt. 11. A conposition as clainmed in any one
of  20. Clains 1 to 10 in which the particles have a particle size

di stribution such that no nore than about 10% by wei ght of the said
partlcles‘gave a particle size of nore than about 10 mcrons. 25. 12,

A conposition as claimed in any one of O ains 0 11 which further

conprises a pol yether carboxylic acid in an a t* to decrease the
tenperature at which the suifactant fornms a gel w:th water. 30. 13. A

- conposition as claimed in any one of Clains 1 to 12 which contains from
“about 0.1 to about 3% by weight, based on the total conposition, of the

‘said aluminiumsalt. 5. 18, A Eomsssition ass CbPaIREd | P aay Obge b Cl ai B

1 to 13 which furth rJ Ses l.east one addit]onal suspepsjon
stabi | i zing agent se ]é%Jt Jfr%‘?n][a% ‘Es)lhp PHRIRG .%@%fa’a% {) $n]ar aARBRE um
10. conpounds, phd@fplhy iweighiter hasmili dn eche | taytsa Ansompoé ik Bon | h@feﬂﬁe

+ 15. A non-agueous hg&ﬁ@(&{ﬁﬁlgguit sdpundry detergent conposition which is

| pour abl e at -high an

ow tenperatures and does not gel when m xed

‘with cold watex, the said conposition conprising at |east one liquid

. noni oni ¢ surfactant in aruarrmmtccg,f ggpr@&pcgg @ﬁ{n%@bﬂytaglp%xpé( Jei ght ;

at | east one deterg%ﬂF bU|Ider spen ed
aims to l which further comprlses at least one

additional suspension stabilizing agent selected from
| ' the group consisting of quaternary'ammonium' -
o © 10, compounds, phosphoric esters, mod1f1ed clays and
‘mixtures thereof.

15. A non-aqueous heavy duty, built laundry
 detergent composition which is pourable at high and
15. low temperatures and does not gel when mixed with.
. cold water, the said composition coﬁprising
at least one liquid nonionic surfactant in .an
amount of from about 20 to about 70% by weight;
at least one detergent builder suspended in the
20. nonionic surfactant in an amount of from about lO to
' ' about 60% by weight; '
' ‘a compound of the formula RO(CH2CH20),H
where R represents a C; to Cg alkyl group and n
_ _ is a number having ‘an average value in the range
25. of from about 1 to 6,
as a ge1-1nh1b1t1ng add1t1ve in an amount ‘up to about
5% by we:ght, '
| an acid organic phosphoric ‘acid compound, as an
anti-settling additive, in an amount up to about 5%
30. by weight; | I

R O R



20. noni oni c surfactant in an anount of from about 10 to about 60% by
wei ght; a conpound of the formula [err] where R represents a [err] to [err]

al kyl group and

n is a nunber -having an average value in the range 25

of fromabout 1 to 6, as a gel-inhibiting additive in an anpount up;Lp about
5% by wei ght; an acid organic phosphoric acid conpound,_as an anti~Settling

addiyive, in an
aci‘d-t er m nat ed.

anount up to about 5% 30. ight; - 45 an
nonioni c surfactant as a gel=*Y nhibiting additive, in an

anolnt up to about 1 part per part of the said |iquid nonionic surfactant;
an alumniumsalt of a [err] to [err] higher 5. al i phatic carboxylic
acid in an anount of from about 0.1 to about 3% by wei ght; and opti onal

one or nore detergent aadha\iamtsrmha%adntahq%hb:e SUTFEAR LGNS I 1 GAl-

enzynes, corro-
soi | suspendi ng

Pgn i, nhibit Q ant.i -f oam agents, suds suppressors, 10.

amFIPadsﬁrsg.‘te."sn ageﬁpsamemt ups G AR tade RAXt

)

col ourants, perfpeespaopt bfakher sgiensgaid hbhh&ﬁ1%g@mxiadHAHH¥“flerS
buffers, bleachlng ageng; bl each s} b|||ze S, ach_activators, enzyme
&r *ng ‘A 58

|nh|b|tors and seques

migivps sals ofga 82 tigheXs clained in

v,

pH

Cl ai m 15 Subst anaképhgtic speboky&ablycddsanlhadahauuu1oﬂ tfr ame fadyoartce to

Exanpl e 1.

10.

15.

20.

0.1 to about."3% by welght, and _ .

' opt1onally, one or more detergent adjuvants
selected from the group consisting of enzymes, corro-~
31on 1nh1b1tors, ant1 foam agents, suds suppressors,

5011 suspendlng or anti-redeposition agents, anti-

yellow1ng agents, colourants, perfumes, optical
brlghteners, bluing agents, pH modifiers, pH buffers,.
bleachlng agents, bleach stabilizers, bleach
actlvators. enzyme inhibitors .and sequesterlng agen*s.

16. A composition as claimed in Claim 15
substant1ally as specifically described here:n with
reference to Example 1. B '

17. A method for cleaning soiled fabric which
comprises contacting the soiled fabrlcs with the
laundry detergent comp051+10n as claimed in Clalm 5

-or Claim 16 in an aqueous wash bath.

25.

30.

18. A method as cla1med 1n Claim- 17 in wh1ch
the aluminium salt is alum1n1um stearate._

19. In a method for filling a container with a

~non-aqueous liquid laundry detergent composition in
which the detergent is composed at least predominantly

\'
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iO{ 17. A method for cleaning soiled fabric which conprises
contacting the soiled fabrics with the [aundry detergent conposition as

alainmed in.Caim5 or Claim 16 in an aqueous wash bath. 25. 18. A
met hod asiclainmed in. Cdaim17 in which the alumniumsalt is alum nium
Stearate. \TQ In a method for filling a container with a non- aqueous
liquid laundry detergent conposition in 30. ¢éwhich the detergent is
conposed at | east predonlnantiy - 46. of a liquid:snonionic surface active

agent containing a suspension of solid particles and for dispensing the
conposition fromthe container into a water bath in which the laundry is to

be washed, wherei ggt e ﬂquldh%'o?ﬁ%?ﬁ'é%dr%agef ggﬁ%ﬁr@f%\ﬂ]ere@ ﬁﬁ]eam

of unheat ed tap water ont'o ositi
conposition is caPriSUSPEPSiLE §€r§&hhﬂ:RﬂﬁﬂyClQ&ﬂﬁﬁQiﬁ@ﬁmﬁkﬁpqnﬁﬂngthe

i npr ovenent corrprwen@dm@@su@uw Ifrto&mrféowtzm@% GRS taterl®ash from

about 0.1 to about, 3% h of .an al um ni um sal err] to [err
hi gher aliphatic &Qrﬁ%%%Prghgcﬁe unggy As #onbg &?%ﬂ%ﬁ m&?QQ?Rga%hﬁ EQ |L

whi ch the abuni ni disspensing disueiffiecvest &yr dicechingd0 a2Ftt@am of
' unheated tap water onto the composition in the
container whereby the composition is cérried by the
stream of water, into the wabter bath, the improvement
comprising includihg in the non-agueous composition
_k~/ 10 - from about 0.1 8o about 3% by weight of an aluminium
saltt of a Cg to C22 higher aliphatic carboxylic acid.

.20. A method as claimed in Claim 19 in which
the aluminium salt is aluminium stearate.
15 '
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