2169613 1 LI QUI D LAUNDRY DETERGENT COWPOSI TI ON AND METHOD OF USE The
present invention relates to liquid |aundry detergent .conpositions. Mbre
partitcularly, the present invention relates to non-aqueous |iquid |aundry
deter- gent conpositions which are easily pourable and wqgggqu ?ﬁ gel
when added to water and to the use of these 5. conpositi Ctbg eani ng
soiled fabrics. Liquid non-aqueous heavy duty |aundry detergent E
conpositions ar well known in the art. For instance, conpositions of tha
type may conprise a liquid non- ionic surfactant in which are di spersed
particles of a 10. builder, as shown fol 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 1,600,98#%édiﬂnﬁkékﬁﬁ¥ LLER@éﬁTQébﬁP gopshgered to be rore

",

convenient to enploy t dry—powered—or—part cttat —pr oduct s and,
therefore, have found substanti alAND)\MEFPHQP tQF cBBEuners. They are readily

nmeasur abl e, speedily dissolved in the wash water, capable of being easily
applied in concentrated sol utions or dispersions to soiled areas on
garnents to be | aufder @FesfRtad8vaRtigh IRiatey tankianid L3uBAEY occupy
| ess storage gpaeggefddidomptaiitionde IMord baied Bh@WEaE SyPa¥hBapeesent

i ncorporated i.n thq}r foggglatiq&; material s mhich cgu%d nﬁt séagd drying
operations wi tRSE LA TDEC AHFEHTHRNT at 1992 SRPBATYSPFEErY 25-
enpl oyed i n t gentraconposirtd cofs pevitgle 1d e eeaiet bygpotrabdeuand. whAlichodgh
they are possggieded’ wHEY a¥lied to water and to the use of these

U 5. compositions for cleaning soiled fabrics.

Liquid non~-aqueous heavy duty laundry detefgent
compositions ar well known in the art. For instance,
compositions of that type may comprise'a liquid non-
ionic surfactant in which are dispersed particles of a

10. builder, as shown for instance in the U.S. Patents Nos.
4,316,812; 3,630,929; 4,264,466; and British Patents
Nos. 1,205,71%, 1,270,040 and 1,600,981.
Liguid detergents are often considered to be more
convenient to employ than dry powdered or particulate
15. products and, therefore, have found substantial favour
with consumers. They are readily measurable, speedily
_ dissoclved in the wash water, capable of being easily
§;. applied in concentrated solutions or dispersions to {
soiled areas on garments to be laundered and are
20. non-dusting, and they usually occupy less storage
space. Additionally, the liquid detergents may
have incorporated in their formulations materials
which could not stand drying operations without
deterioration, which materials are ofteh desirably
25. employed in the manufacture of particulate detergent
products. Although they are possessed of many
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2 advantages over unitary or particulate solid products, liquid detergents
of ten have certain inherent di sadvantages too, which have to be overcone to
{produce acceptable commercial detergent products. Thus, some such products
separate out on storage and ot-hers 5. separate out on cooling and are
.ngg readily redi spersed. In sone cases the product viscosity changes and it
berones either too thick to pour or so thin as to appear watery. Sone clear
products beconme cl oudy and ot hers gel on_standi ng. 10. The present

i nventors have been extensively i nvol vedZi n studyi ng the rheol ogi cal

behavi our of non- ionic liquid surfactant systens with and w t hout

articul ate mat d cuI ntere has been
ﬁon aqueous bU|%85F§E§§%g ﬁ@e&hgﬁiggrycé §££en?u08ﬁ60595 %ns and the
pr obl ens of gelP¥ﬁ§u§§§ocﬂéﬁ@ddwﬁ?ﬁeﬁsﬁnﬁénpétsurhawmanegtaammahheaent
settling of thed§§§&98ﬂ€ﬁggﬁ'kgér ﬁﬂgcﬁtHSQQ %Bnﬂﬁyo@@QbEh%P%o E?%ﬁ%ce

consi derations have an exanpl e, product pourabi

, .fq
di spersibility %ﬁﬂeﬁﬁabiesFQBWFFFﬁa TH§PQﬁﬁﬁQiyRﬁﬂ qﬂﬁﬁwvlgbpsofspms
non- aqueous bUIéﬁchlgﬁbdubﬁundépaﬂ&tefeﬁﬁt6nC§Eob§gQOEBar%@hQ%sa”alOgy to

e o o Dr e BBReES bue' o BT b8, Be" Lk Rt SRR HSY, e anea.
| i qui d surfact afn some espeesisthe phedmon- wijscosstpachangyebi ahd. ikor
sinplicity, in Eé@bﬁé@lgftﬂgrdt§8uﬁﬁieﬂ tbhgaﬁ?38§”9 dtﬂiﬁtlgeﬁﬁnappgar

detergent builder, wll sonetines be referr 0 as
watery. Some clear products become cloudy and others

W gel_on standing.
| 10. - The present inventors have been extensively
involved in studying the rheological behaviour of non-
ionic liquid surfactant systems with and without
particulete-matter suspended therein. Of particular
interest has been non-aqueous built laundry liquid
15. detergent. compositions and the problems of gelling
associated with non-ionic surfactants as well as
settling of the suspended builder and other laundry
additives. These considerations have an impact on,
for example, product podrability,-dispersibility and
20. stablllty. |
o The rheological behav1our of the non-agueous built
v liquid laundry detergents can be compared by analogy to
the rheological behaviour of paints in which the _
_ suspended builder particles correspond to the inorganic
25. pigment and the non-ionic liquid surfactant corresponds
to the non-aqueous paint vehicle. For simplicity, in
the following discussion, the suspended particles, e.q.
detergent builder, will sometimes be referred to as the

"pigment"”.
30.



30. © 3 It js known that one of the major problenms wth paints and built
liquid laundry detergents is their physical stability. Thi$ problem stens
fromthe fact that the density of the solid pignent particles is higher
than the density of the liquid matrix. There- 5. . fore, the particles
tend to separate out or sedinent according to Stoke's law. Two basic

t echni ques exist to solve the sedinmentatign problem liquid matrix

viscosity and reducing solid particle size. For instance, it is known that

i such suspensions can 10. be stabilised agai nst settling by adding

* inorganic or organi C Thiik&mown agent o off They saticr prshl ams wath

- exanpl e, very hi sur fac 2 L2 1 YL ¢ _materials, e . qg. finel d|V|ded
- silica or clays, é%ﬁ ‘? fgkgn Q%B iagﬁdrg ?ﬁ%eggfﬁﬁﬁogg &% ers

acrylic and 15. phgszqahnsﬂabpbhywersTbASpprybﬂemts&bw@eﬁromH&wgvéﬁctsuch

that the liquid suspension poura e an even at | ow
tenperature. Furhighedriehannpthe @ﬁGF%FVeQ dEhgot icyidy makrd k-0 Thersy.

cl eani ng pgrfor negee, afnd pad©idést tena €oi Bépagate batuee tstéam%ttl cle
size is nore advant a ous and_provjdes two ga%og consgg ﬁnce I

pi gnent speci fi @SR I aFRaS ggk?ﬁ%r€%§Ed YAdP2EhEr &FG quﬁﬁﬁt o
wetting by the nan-sébve thqueedsmeabathen(prqblémnonll(ilqui)d matrix
propor ti onately §Mproyedy Zna J0§u8YRE85196S AR AL RSL.PI ment

particles

increases in squﬁggl@mewag§§§$%yogrghga§5i§hlﬁlbggbgeaagxlEﬁ%erQU|renent

~ For instance, it is known that such suspensions can
10. be stabilised against settling by adding inorganic or
organic thickening agents or dispersants, such as, for
example, very high surface area inorganic materials,
e.g. finely divided silica or clays, or organic
thickeners, such as the celluldse~ethers, acryiic and
15. acrylamide polymers or polyelectrolytes. ﬁowever, such
increases in suspension viscosity are naturally limited
by the requirement that the liquid suspension be readily
pourable and flowable, even at low temperature.
Furthermore, these additives do not contribute to the
20. cleaning performance of the formulation.
Grinding to reduce the particle size is more
advantageous and provides two major consequences;
1. - The pigment specificisurface area is
increased, and, therefore, pérticle wetting by the non-
25. aqueous vehicle (liguid nonionid)'is'proportionately
improved. | | |
2. The average distance between pigment particles

is reduced with a proportionate increase in particle-to- .

. particle interaction.” Each of these effects contributes
30. '
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i
I's reduced with a proportionate increase in particle-to- particle
interaction. Each of these effects contributes 30. 4 to increase the
irest-gel strength and the suspension yield stress while at the sane tine,
grinding signifi- cantly reduces plastic viscosity. The non-aqueous |iquid
sgrspensi.ons of the detergent builders, such as the pol yphosphate buil ders,
egﬁbcially 5. sodiumtri pol yphosphate (TPP) in non-ionic surfactant are
found to behave, rheologically, substantially according to the Casson
equation: 10. where [err] is the shear rate, [err] is the shear stress,
[err] is the yield stress (or yield valué), and is the "plastic
viscosity" (apparent viscosity.at infinite shear rate). 15. The yield
stress is the nlnlnun1stres necessar i nduce a plastic deforpation
(Hlom of the SRATEEAES THE Tori} FrEPoHER Baf ofr fusBeds fBbse
net wor k of plgmaﬁldnstr@ésswhiletme tipp| sade stiess gsihdiwy shonifhe yield

" stress, the su égﬂﬁ;gﬁ&%ﬁ?@ggs %égf gn&gé@géie 20. gel and no plastic

floww Il occur ress 15 ovefcone, the network breaks at
some points and trmaﬁhﬁwnqntﬁgﬁﬁgu%oliGBmﬁ §u§papsh035v9fytheg@e§pp9eeht

viscosity. If tilie; pHERE, SthE8 s ScHBJngl mpﬁmsﬂqdéﬁédéégsé‘éﬁalwe

pi gnents .are partially Sheay - ated and the ap Earent

Vi scosi t decré%%%%?mF#F%P?%th?sPhét§hé3?Pgt+%s§°P519%+? fBER2RERREr than
the yield stressre/ddimd ttee behgvant rhavllicgien il e, compteiridally

according to the Casson equation:
e " = o7 -+01°, y'

-10. -~ where Y is the shear rate,
| 6" is the shear stress,
6, is the yield stress (or yield value),
. and 'l,,is the "plastic viscosity" (apparent viscosity
_ _ at infinite shear rate).
15. The yield stress is the minimum stress necessary to
induce a plastic deformation (flow) of the SUspension.
Thus, visualising 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
20. gel and no plastic flow will occur. Once the yield
N\ stress is overcome, the network breaks at_somé_points
and the sample begi—hs to flow, but with a very high
apparent viscosity. If the shear stress is much higher
than the yield stress, the pigments_are_partially shear-
25. defloéculated and the apparent viscosity decreases.
Finally, if the shear stress 'igi;r(uch higher than the
yield stress value, the pigment particles are completely
shear-deflocculated and the apparent viscosity is very

low, as if no particle interaction were present. There-
30. . .



shear -defl occul ated and the apparent viscosity is very low, as if no
particle interaction were present. There- 30. 5 fore, the higher the
yield stress of the suspension, the higher the apparent viscosity at |ow
shear rate and the better is the physical stability of the product. In
addition to the problemof settling or phase separation the non-aqueous
liquid | aundry detergents based on 5. | i quid non-ionic surfactants

suffer fromthe drawback that the non-iogics tend to gel
~water. This is a particularly inportant problemin the ordinary use of

Eur opean househol d aut omati c washi ng nmachi nes where the user places the

| aundry deterge 0. C NSt |,k di Q%%E- ' | SpEsi ng
drawer) of the'ﬁ%ﬁ%fn%be @ﬂ?ﬁ%g %ﬁg gggﬁgtfon_o Fﬁé%ﬁiﬂﬁéﬁgﬁqé}éh&ergent,
in the dispensehighesubhecapgargnt viseanisy ef dawmishean ratmmand theto
the main body of.pash $@l hbOBhyESREA! @ltabiduidnht NehaV piESdud®Nt Ith When

15. the detergent conposition and water_ fed to the dispenser are
particularly co?@?th@ndEPeFB@nPng ﬁnﬁﬂ%ﬁﬂ N2

de8sofy S o eRAFatinn

fﬁfﬂg- As a rezﬂhé RORRagheblis m?qpmaiuhﬁm&ry dett efrlgesitad bacad etrel y of f
t he di spepser ring,operati 1 i_ne, _ It 0

conposi tidh bui 4T

s, eventual Ty réequiring the

o

T,

when added to cold

user to flush ttbkadi thensen-dwortidmteand &o grewhen pAddesh&soredsh can al so
be a probl em whgneyer '&%g ?EshrﬁQrE_@cﬁ@%&Myo%nﬁéﬁﬁﬂdwlﬂﬁﬁlﬁbrﬁ%rﬂt%'ia

wat er as nmay be recommen

10.

15.

20.

25 L]

30.

or _certaln synthetic and L .
ordinary use of European h%use old automatic washing

machines where the user places the léund;y detergent
composition in a dispensing unit (e.g. a'dispensing
drawer) of the machine. During the operation 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. Especially during the winter months when

the detergent composition and water fed to the dispenser

are particularly cold, the detergent viscosity increases
markedly and a gel forms. As a result some of the

composition is not flushed completely'off the dispenser

during'operatidn_of the machine, and a deposit of the
composition builds up with répeéted'Wash cycles,
eventually requiring the user to flush the dispenser
with hot water. o

" The gelling phenomenon can also be a problém

"~ whenever it is desired to carry out washing using cold
‘water as may be recommended for certain synthetic and
delicate fabrics or fabrics which can shrink in warm or

hot water.
' Partial solutions to the gelling problem in
agueous, substantially builder-free compositions have

+



*delicate fabrics or fabrics which can shrink in warmor hot water. Partial
solutions to the gelling problemin aqueous, substantially builder-free
conposi ti ons have 30. 6 been proposed and include, for exanple, diluting
the liquid non-ionic with certain viscositg controlling sol vents and
1-inhibiting agents, such as |ower al kanols, e.g. ethyl alcohol (see
%38 Patent 5 3, 953,380), alkali netal formates and adi pates (see U S.

P'ﬁt'ent 4, 368, 148en hﬁﬁ&%@ﬂ@?ghyﬁolhlmlmyetfbrl eneangd Vel dl;.llimtﬂ.dﬁ_l;i ttlo? i
these two pate | SG t se si..abo % t he
| ower al kyl QT’ﬁ %ﬁo nogn* ?’t%%er iwgt er F\%%ttlg{p}' ?s?ﬂ%lfz%v\e?oﬁéc’ 8 |
pol yol s, e. g adMenBSQIqmbl gelln-ltrtibsbi§4|!leou@gen¢}|slpd buchdeas flaseer -

deterg‘ents in €j_sa pOétbon Aehpe Igi\@[,hq,llkar}%leeetg sethan@lan@s a
vi scosity contro vedt. To sinmilar effect are Patenis 4,111, 855

and 4,201, §86. 3¢ ﬁ%m&ﬁﬂ%v alkphie metal, FoFmates and afirakR®s(se® in any
of these pat enTUS.S hataddigsa FePaUTs, hatferd iyl %ﬁdp‘@ll\%@tl@y%ﬁé

avai |l abl'e under _.the trade nanme Cell osolve (Registered Tra coul d
function eff-ectq ‘%zl'as_vl scosity control 20 and gel - preventing agents for
non-aqueous |iquid rmm-addbt bon suthaseartwo cpapests i eagh dmsmmdsdlghesuch

conposi tions C QU aléy Q% %63%9({‘@(%% L%A&ftl’ %s]aésg Sof é’n AsedPe Wp&@sphape
‘conpounds, - and espeC|a particul arl’y such conpositi ons i T
depend on qq Cy etherlc derivatives of the ower (C,-C3) polyols,
' ' e.g. ethylene glycol, in these aqueous liquid builder-
free detergents in place of a portion of the lower

\~/ a alkanol, e.g. ethanol, as a viscosity control solvent.
To similar effect are U.S. Patents 4,111,855 and
15 4,201,686. However, there 1is no disclosure or

suggestion in any of these patents that these
compounds, some of.;whieh are commercially available
under the trade name Cellosolve'(Registered Trade
Mark), could function effectively as viscosity control
and gel-preventing agents for non-aqueous liquid non-
ionic surfactant eompositiens, especially such
compoSitions containing suspended builder salts, such
‘as the polyphosphate eompounds, and especially
particulerly such compositions which do not depend on
or'require.the lower alkanol solvents as viscosity

" control agents. Furthermore, British Patent
Specification No; 1, 600 981 mentions that in non-
aqueous non-ionic detergent comp051tlons containing
builders suspended therein with the aid of certain
dispersants for the bui_lder, such as finely divided
silica and/or polyether_group containing compounds
haVing molecular weights'of at least 500, it

20
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25 or require the | ower alkanol solvents as viscosity control agents.
Furthernore, British Patent Specification No. 1,600,981 nentions that
i n non- aqueous non-ionic detergent conpositions containing builders

suspended therein with the aid of certain 30 dispersants for the bui | der,

such as finely divided silica and/or polyether group containing conpounds
havi ng nol ecul ar wei ghts of at |east 500, it " 7 may be advant ageous to
use m xtures of non-ionic surfactants, ong of which fulfills a surfactant
function and the other of which both fulfills a surfactant function and

reduces the pour point of the conpositions. The forner is exenplified by

Cl2-C15 fatty alcohals 5, .. W ' . et.byl ene . [or
propyl ene oxickaTﬂ%Fbﬁﬂ%gvﬁﬂggg%ﬁgg-%grﬁggggksﬁnggx%%pkﬁgiégagf | i near
C6- C8 or branchesuffactants; yonecofiovkightfudfidles mpisas fachkandnduastion

propyl ene oxi de per il 6.+ KGRI S WIS BStHIOFd BACDT BT Bak rhlkesad ow car bon

chain |o. conpounds coul d_control .the viscosity. and:?r vent gel ation of
the heavy duty nbareiepuanfi §8AHCRSHThGHROW, Qf SRR Fr
bui | der suspendephé nebARePOs | O¥émpl i gued syrtggfeyg.féttysaabshoﬁmomn to

osi stanc 1o ge¥iFRgSubn SoRPAEE WL REURPERS paRYBr PrPRY 1A Ldfd

t he non-ionic noréc advant 8ges 'of i nt cing _
moles ethylene and/or propylene oxide per mole. Again,

result has been achievsd h?gaeﬁsg@fav'/ga-égﬁeffmf%cmsrnggeﬂ grayp of 20.
there is no teaching that these low carbon chain
10. compounds could control the viscosity and prevent
' gelation of thé:heavy duty.non-équeous liqdid non-ionic
surfactant compositiohs with builder suspended in the
non;ionic liquid surfactant. | '
| It i's_ also known to modi'fy t'he stru'étu:e of non-
15. ionic surfacfants’to optimise their resistance to
gelling upon contact with water, particularly cold
water. As an example of non-idnic surfactant
modification one'partictiarly sudcesSful result has_been
achieved by acidfying the hydroxyl moiety”énd group of
20. the non-ionic molecule. The advantages of introducing a
caroxylic acid at the end of the non-ionic include gel
inhibition upon dilution; decreasing the non-ionic pour
point; ahd formation of an anionic surfactant when
'neutralised in the:washing 1iqu6r. Non-ioﬁic'structure
25. optimisation fqr_miﬁimising gelation is also known, for
' example, controlling the chain'length ¢f the hydrophobic-
lipophilic moiety and the number'and make-up of alkylene
oxide (e.qg. ethylene oxide) units_of the hydrophilic
moiety. For example, it has been found that a Cqy3 fatty
30. _

ol'd water. As
‘an exanpl e of nopetranblesurthetathenvsuffaatanh bacepemplidied pysddoessf ul

“
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=,

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 |iquor. Non-ionic structure 25.
optimsation for mnimsing gelation is algo known, for exanple,
gontrolling the chain I ength of the hydrophobic- |ipophilic noiety and the
Newiber and nake-up of alkyl ene oxide (e.g. ethylene oxide) units of the

“hydr ophi | i c npiadtgbhoFoe tivcxpl atedt width bemdlmmdof hathylene] odxide 30

Timi tod tendoney T Fov A A RAMAFHG V6 epi RAERGLER. v 2

i nprovenents are digvexthaless.st AFilly Turthesi timpsemanents @res.

inhibition of ge¥eRNUERUTHd | SHAB118646r 09D5c68B9Siddriifol TRAGPIESENt
i nvention aimnms to groylge non-gqueOUS'quU|d Iaungry de%erg nts whi ch do
not or have redtRdRERhdSy P5 gAORASTRERYR ed 1 RASr LGS t o

10. water, espewmpdsitdand.water. The present invention-also ainms to

provi de non- aqueouSy,li qui i | q I ergen sitions ' are
storage stable, ea%'shﬁ ygpé;suér}kagbljtén%%gm |es{pg‘rﬂsllsblq§ ii)rf%g)(% I%A‘}ar?%%%‘g%] :
wat er. 15. linvd dorlessdry rieteraentsr vhirhaides nod fogr rhavee ereduged

bui I't heavy dulpenicRAUESUgel! QHdh NOOnt ABEEA S WikAC It whaH Ndgaede! € gent

conposi tions which can be poured at. a w de range of tenperatures and which
can be repdat e¥BFeFirs SEReSd 3 lgmatd HakRrsi ng unit of
The present invention also aims to provide non-

. aqueous liquid built laundry detergent compositions
-/ which are storage stable, easily pourable and

dispersible in cold, warm or hot water.

15. The present invention further aims to formuiate
highly built heavy duty non-agqueous liquid non-ionic
surfactant laundry detergent compositions which can be
poured at a wide range of temperatures and which can be
repeatedly dispehéed from the dispensing unit of

20. European style automatic laundry washing machines with-

' out fouling or plugging of the dispenser even during
the winter months. _

~One aspect of the present invention provides a

. liquid heavy duty laundry composition comprising by

25. weight a suspensidn-of'10 to 60%.of a detergént builder.
salt in a liquid non-ionic surfactant, the said
composition containing an amount of a mono- or poly-
(C; to C3) alkylene glycoi mbno-(c1 to CS) alkyl ether
sufficient to decrease the viscosity of the said

30. suspension both in the absence of water and upon the
contacting of the composition with water, the amount of
liquid noneionic'surfactant and alkylene glycol mono-
alkyl ether being in the range 30 to 70% of the total



20. European style automatic |aundry washi ng machi nes with- out fouli ng or
pl uggi ng of the dispenser even during the winter nonths. One aspect of the

present invention provides a liquid heavy duty |aundry conposition

_conpr|5|ng by 25. weight a suspension of 1gato 60% of a detergent bui | der
salt in‘a liquid non-ionic surfactant, the sald conposi tion containing an .

amount of a nono- or poly- (C2 to C3) al kyl ene glycol nono [err] alkyl

Fandin

ether sufficientompoddybens tiiee virsonss t wfof nbhe ivaiit 38ur fusipentsi @o bot h

th b t t t th-
water. the amoutv8eL Phis H8RAs,AR, ERS, Pabesh e ¥em 2Bl g W ool mono-
al kyl ether being i nInhelrrcatiger3(asnze¢t)fyaoflimldomavy d@lmyosilamdry t he
rati o of non-i ogbﬁgégi{:%aaggm??a&gécﬁeggrsgghsq%ngfl B ke from.50 1

to 3.4:1. I'n anot her aspect uty laundry conpdsition
conpri Sas a sushehlder salt B erddAuig non-iopdiq surfamtanty £he G@aid

or poly-[err] to
sufficient to d&®

_non-i oni ¢ Surfaéég;&)itbsnsabﬂtammgl hhOBmOAREALE RO MARCATYL d!f cgmo—

bkriacth S5 Eyepl R Lt gho dpctie) o'@%

absence of wat esufiffd ciparnt 1&o decu:cenisaet it oiritshms:bhpos:ﬂ i drhen tsla:iuiat er',‘

and whi ch furthgp pe ng&?sb% éi?ut th: aéﬁgé 'c'e §E' ‘11] aa[IPd‘”héa n

sai d pol yet her Ca iC acl ower th
tenper amur e at mthctﬁ@gl iafui ﬂhﬁorﬂqimﬁ%i%iﬁﬂ a@ﬁ&ht W@t%r a 3ed which

water. 15. . gupthled acéﬂb&ﬁ%resﬁlsi’e‘iiol?étﬁéfd AW Ix UK |2EDdLY the

conmposi tion conprises suspensi o ter
i _ rghount of tﬁe sa{h po yetheg carboxyllc acid being

sufficient  to further lower the temperature at which -

the liquid' non-ionic surfactant forms a gel with water.

15. | . In a further aspect a liquid heavy duty laundry

_compo‘sitiqn comprises a suspension of a detergent
builder salt in a liquid non-ionic surfactant, the said
composition containing an amount of a mono- or poly-(C,

to C3) alkylene glycol mono(C; to Cg) alkyl ether -

20. sufficient to decrease the viscosity of the said
suspension both in the absence of wé.ter_and upon
contacting of the c'ompos'ition 'with watei:, and which
further comprises an acidic organic phosphorus compound
having an acidic -POH group which compound is present

25, in an amount to 'inc're'a'se the stability of the
suspension of the detergent builder in the liguid non-
ionic surfactant.

In an additional aspect the invention affords a
non—aqueous liquiad laundry composition which is pour-

30. able at temperatures below about 5°C and which does not

gel when added to water at temperatures below about

20°c, the said composition comprising:a ligquid non-
ionic surfactant and a mono- or poly(Cy; to C3) alkylene

Fi
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builder salt in a liquid non-ionic surfactant, the said conposition

contai ning an anount of a nono- or poly-[err] to [err] alkylene glycol
tnonof[err] to [err] al kyl ether 20. sufficient to decrease the viscosity
of the said suspension both in the absencegf water and upon. contacting of
t e conposition with water, and which furthéf conprises an-acidic organic
pﬁ&Sphorus ‘conpound havi ng an acidic -POH group which conpound is present

25 in  an gresDtmoh®(C] et Paatkylhetheirakidd tyeu@c} s&BStﬁHEE’ggi?OH of
the detergent builder_in the |iguid non- ionic sur ant. In an a i onal
aspect the invemt§on®ht MARE fletRis O Ry~ % Ar PUESRSAnt okowni ch

is pour:- 30. glyddke ethérpeing mmstmelmngé:ofutox{lesmhaad 3baeh,dere not
gel when added 4 t, t.enpe, I bout [er t he sal d
conposi tion corrp&%?&ng{oa@llgn{% gn‘%%f-g‘?%an‘?g tg&f %t Shto a % G1 3oPBHIMRFY
poly[erg] to [@rquomlkyeehexylased otitiol £romofadionit a¥kyb diheethpliehei ng
substantial ly fo:aq&fqg t n ni el ol

et her being in the ran%?lﬁér Oe#]l&‘gtﬁé‘ {;;9%951 gl&hﬁg |i%QUI dé@? @lg&é‘f
surfactant bei My %'k B¥&Forimary al cohol et hoxyl at ed vvlth from about 3

to 12 ethyl ene oxi dargr @upmoarl @Iﬁcﬂifﬂﬁ éﬁbeallrrﬁerﬂt?t hghene pHeddht
nmonobut yl ether sent invention

“provides a non- aa)eous qr}p(? oa'ﬁ%%fhd} f‘%a%‘?uigﬁqul&]elagn

10.
W
15.
20.
./ 25.

30.



25. 30. 9 conposition which remains pourabl e at terrpekatures bel ow about
[err] and which does not gel when added to water at tenperatures bel ow

about [err], the said conposition conprising a liquid non-ionic
surfactant 5 - and a nono- or poly- (C2 to9C3 al kyl ene) glycol nono([er
to [err]alkyl ether and being substantially free of water. According t
anot her aspect, the invention provides a nethod for dispensing a li
non-ionic. 10 |cewpoy iddicar gehti chonpesatinsn pcmunabrle/ at wtempst it waesr
wi t hout underg e Negop | | Abes? h [ Vi gleda f
filling a cont ;i?ér%‘gwég{%ﬁe rfl)orcl:- éa%ldtﬁ%%is'&# r?tjllt"l le ﬁ%’geér\t to
conmposi tion inwkteh tae Gﬁl@@%ﬁtui@scohﬁg%d aHP“Iteagp Er'edé'-l‘henaﬁ?ljﬁ]

a liquid non- 'c%ﬁ%osﬁ'ié@c%on@fztﬂéi@lg aﬂenl:l. widl now-idnirensuigatchant
conposi tion fromt cont ai ner i

is to be washe®nqd A PR~ t PR BS ﬂ‘d?gae guﬁg ?Ekgi?ﬁa)eglﬁﬁ ok ropp|
stream of unheagegd pamaﬂr etfiort m&abe ingpssbsitan 20a 1hyt ireai df
cont ai ner whereb e said conposition i's carried by the said stream of

r]
o

gui dl‘fl’

of

whi.ch.the.said Ig:undr'y

water into the vé%tf%irWat er bath, the inprovenent conprising including in t he

sai d non- aqueous coniposorddmmn tapanobher naspecd, poltpe (Gnvyentipn

al kyl ene gl ycol %@&ﬁégw@)hs%bﬂt Of&iS) alﬂs\aen%‘ir@ hgr Bigdid habnui%nlc
conposition ca e easl| poured I nto gﬁ_ﬂsal d gpgt ai ne even en tfi%

conposi ti ong s ¥AURATE tﬁ’iﬂeé"boel"GWPPo" E’ur%"l b{*°

water without undergoing gelatlon. In _particular, a
method is provided for filling a container with a non-
aqueous liquid laundry detergent composition in which

the detergent is composed, at least predominantly, of a

15 liquid non-ionic surface active agent and  for

sai d

Y

dispensing the composition from the container into a

water bath in which the said'laundry is to be washed,

- in which the said dispensing is effected by directing a
stream of unheated tap water onto the said composition

20 in the said container whereby the said composition is
carried by the said stream of water into the said water
bath, the improvement comprising including in the said
non-agueous composition an amount of a mono- or poly-

(C, to C3) alkylene glycol mono(lower)(Cq to Cs)alkyl

25 ether such that the composition can be easily poured

into the said ‘container even when the said composition

is at a temperature below room temperature, and whereby
the composition does not undergo gelation when
contacted by the said stream of water and reédily

30 dispei:ses upon entry into the said water bath.
The non-ionic synthetic organic detergents

employed in the practiée of the invention may be any of _

a wide variety of such compounds, which are well known



the conposition does not undergo gel ati on when contacted by the said stream
of water and readily 30 disperses upon entry into the said water bath. The
non-ionic synthetic organic detergents enployed.in the practice of the

i nvention may be any of a wide variety of gch conpounds, which are well
known 10 and, for exanple, are described atlength in the text Surface
‘Asfive Agents, Vol. Il, by Schwartz, Perry and Berch, published in 1958 by

I nt ersci ence Pahld Shees, exathple M&de Caeerriblat el tgerigtindnErolesi fé£E S,

1969 5 Annua% . Usua] | the n nflgn?c g%ter egﬁﬁﬁarqi ol.y-_1lower

al koxylated | S8 FRIERRR Y &8 r ed iy Ao TS %;nﬁ%ﬁiytﬁﬁ%nce

i s obtained by Beduilti opubfl isheldy dirophBEBc byl EnkewsciahkexPupbiphens a

i pophilic noi gl inANH:r(ﬁItet{ &th ' a8+ QEgbREs AN OBhi) JEELEBEN! 1]%9

enpl oyed i s the poly-Ilower al koxylat Ier— he al kanol

is of 10 tg 18Ammusdn at Sieaddy mhEhei manrdandeedeteraonts orreovRely- -

al Fyl ,enf. OXIt de 1(&ie1f2 cuugosteﬁn-a%l@t q@oph%ésowﬁ?};@ﬁ@- trr]l,eOf d%‘éfi:}ked o

materials it i referre 0 e 0 ose erei.n the i gher . al kapol is

2 higher fatty {15 LGRS G s, 1 Qkaigtech duhR et o

contain from 5a chfdrsploilic OSpbbyelorvbkoalkoxyuprquy tol a lipafleibidy,

the | ower al koxy i t hoxy i qﬁ.Ig§t CeR,, It M desi m xed

‘Wi th propoxy, ?‘ﬁ’ejﬁ%&e‘t er%g 'ip?"étf)"regsi}eeﬁﬁ, usﬁgl ?@?béﬁoﬁgﬁ'}é%%nﬁ%éggsg? han

50% proponpi oempayied aty Shes reivdmwamodlhexyiabed Wighein ateangkanol

(s of 12 to 15.gaidah aERES 2ARANMY Clls CBR 201 BBOUls TcgEBYheRRoME dendr OUPS

per nole, e.g. Neodal : )
o wherein the number of mols of 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

15 higher alkanol is a higher fatty alcohol of 10 to 11 or

12 to 15 carbon atoms and which contain from 5 to 8 or
5 to 9 lower alkoxy groups per mol. Preferably, the
lower alkoxy is ethoxy but in some instances, it may be
desirably mixed with propoxy, the latter, if present,

20 Uusually being a minor (less than 50%) proportion.
Exemplary of such compounds are those wherein the
‘alkanol is of 12 to 15 carbon atoms and which contain
about 7 ethylene oxide groups per mole, e.g. Neodol
(Registered Trade Mark) 25-7 and Neodol.23-6.5, which

25 products are made by Shell Chemical Company, Inc. The

. former is a condensation product of a mixture of higher
fatty alcohols averaging about 12 to 15 carbon atoms,
with about 7 mols of ethylene oxide and the latter is a

: corresponding mixture wherein the carbon atom content

30 ©f 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



(Regi stered Trade Mark) 25-7 and Neodol 23-6.5, which 25 products are nade
by Shell Chem cal Conpany, Inc. The former is a condensation product of a

m xture of higher fatty al cohols averagi ng about 12 to 15 carbon atons,

wi th about 7 nols of ethylene oxide and theqlatter is a corresponding

m xture wherein the carbon atomcontent 30 of the higher fatty al cohol is
12 to 13 and t he nunber of ethylene oxide groups present averages about 'kf

6.5. The hi gher(gbgpbplsed’ erriddraMark)kansls-7 LhderTepgityles16~Ss96h

det ergents include Tergitaql Regj stered Tra e Mar td

15- S—g, both ofbQkRcAE gV 1Fpnéﬁ%a§gbb r?eﬁ?ﬁ AbY: 8?§8§§Faﬁeh%hgézﬁﬁg

Uni on Carbi de Gaag@e b“g}henﬁnbnec::nsbadm Lot hoTheatfarmer odscta om;.:sdto 15

carbon atons |in o] kapoly 4w Y, hyls xi de
gﬁgxg}?ﬂtfgﬁ 3; cfﬂ gpolh Wi §8 e&[fﬂﬂr? 9t ok Nl 19 10

and the latter ¥ uct but with nine et hyl ene oxi de
bei ng reacsed. @eeondaeYualkﬂnPheWé§hp§§V?Poﬂ°éﬁ pfic ebhydene OXiER i as a

component of t nengon; 't@%kcﬂsetaerﬁﬁﬁ‘il&fepﬁgducﬁl sher witiecnine welshiof
non-ioni cs, suc Rb h . are simlar ethylene oxide

condensat i on pr%ﬁb¥%§n6f°ﬁiﬂﬁePeF39t§33F§8ﬂols with the higher fatty
al cohol being of 14 A0séS we&bal aimnshanccompositiienm obfettihd epeesende

groups per n bout 11. 1 0 t

Chem cal Corrpang“ Eﬁﬁg n 88 4 cﬁ;ﬂﬁoggﬁ?'cgfagg‘%r gﬁﬁese%ie%g%%%%@‘ﬁsura%ac
(REglstereﬂoTraHtgherkpoiecuésrfM@ﬁgahﬂmqnnanniﬁs(bm%@hyaﬁhN@ﬁ@&Laﬁﬁna '
reaction producj4of - gnhpghefedi %%ﬁﬁlﬁéfofé%hﬁméné nexigee ¥n@éhyheiomnd

propylene 20. Xl e i o0k hTghbs Faity Drbln2h e Wi ER® R IRi3M -
fatty alcohol being of 14 to 15 carbon.atoms and the
number of ethylene oxide groups per mol being about 11.
15. -Such pfoducts are also made by Shell Chemical Company.
Other usefﬁl-non-ionics are represented by the Plurafac
- (Registered Trade Mark) series from BASF Chemical
Company which are the reaction product of a higher
linear alcohol and a mixture of ethylene and propylene
20. ox1des,_containing a mixed chain of ethylfne ox1de and
propylene oxide, terminated by a hyroxyl group.
Examples include Plurafac RA30 (a C13-C15 fatty alcohol
condensed with propylene oxide. and ethylene oxide), |
Plurefae D25 (a 013-C15 fatty alcohpl condensed with 5 N
25. moles propylene oxide and 10 moles ethylene oxide), and W/
Plurafac'st. Another group of liquid non-ionics are
available from Shell Chemical Company, Inc. under the
' Dobanol'(Registered Trade Mark) trade mark: Dobanol 915
5§ is an ethoxylated 094C11efatty'alcohol with an
30. average of 5 moles ethylene oxide; and Dobanol 25-7 is
an ethoxylated 012-015 fatty alcohol with an average of
7 moles ethylene oxide.
In the preferred poly lower alkoxylated higher

v



-propyl ene oxide, termnated by a hyroxyl group. Exanples include
Plurafac RA30 (a [err] fatty alcohol condensed wi th propyl ene oxide and

{ ethylene oxide), Plurafac D25 (a [err] fatty al cohel condensed with 5 25.
nol es propyl ene oxi de and 10 nol es et hyl eqg oxide), and Plurafac B26.

“Anot her group of liquid non-i.onics are available from Shell Chenical

.'anpany I nc. under the Dobanol (Registered Trade Mark) trade nark: Dobanol

91- 5is an et quﬁhéll%q er bbtafial theabe@tobaWalltead £3G: d&“b?ﬂﬁg cofan‘a nol es

et hyl ene oxi de an et hoxyl at e Cl2- t hol
with an aver ag&lBPpli‘Dﬁ'dF’eé"CEterﬁﬂeesnetlb% gem 81% Wier f E°§6F§
al koxyl ated hi gsaally Itk aEkemol40% t boolt0disn dsflethestmhﬁbmcefofcarbon

hydr ophi li ¢ an i hophili t KQxi Wi

usual ly be frorght 6‘% Phl(}g}’p#&%‘g}nu grgﬂo %Skg\gfaorgl ?1)6t ﬁ%ohle her

al cohol , pgef etherpof0 and 60%he haosoflonied tdetﬁngenbmvubﬂet prgderakhly

pr ef er abl y Conbw’ca&t ! sestlégsftofswcsfprﬁi&ar %myréaw%ﬂkm:ew gher

‘al kanol . |g er nol ecul ar g ht al kanol s and various ot normal |y
sol i d non-ioni 8Lk gdighennR1EaPPdce adigher afitecutay welght
contributory talgahalisorand theridurli dtherer gofinadby iRl UeRN-iondd |

preferably15 aotzeSrgg_nts-and surface active agents may be

10. contributory to gelation of the liquid detergent and

consequently, will preferably

15 -
20
W, 25

30



13 be omtted or Iimted in quantity in the conposition of the present

I nvention, although m nor proportions thereof may be enpl oyed for their

cl eaning properties. Wth respect to both preferred and | ess preferred non- L
ionic detergents the al kyl- groups. present therein are 5. generally =

| i.near al though branching nmay be tolerated, such as at a carbon next to or -~
two carbons renoved fromthe term nal car bon of the straight chain and avvaf)d(
fromthe ethoxy chain, if such branched alXyl is not nore than three

carbons in length.  Normally, the proportion 10. of carbon atoens in such a
branched configuration will be mnor rarely exceeding 20% of the total

carbon at om conbentmatteleoal Ryimidgredu@dn Siusrtbty, iralttl'm)ugi’mﬂwsﬁe’aioml &l s

which are term I d;h th
preferred and arlegllec ﬁ?.gﬁg‘r%e tggtn?gs‘ﬁ )Qf‘s%@ﬂ qﬁhrg%eés}:tso co |nat|on of
det er gency, bi otbgree&bmait @eammeg%lﬁ%gtw &%%@PEFGCEI‘O%HF&PSM :

secondary ] oi ndgk +ho reldein ot B tax Fci@fe&:té@ el I\a@»p%rea tn
usually in oenly a mngr proportio h al k , ener }/ ess than 20%

but, as is in tkendgsgesergratsothe i PR A %r .
Al so, wheB. pr opgkaegadXiyel iseu eéleahoug\hthfahomeﬁgamkylm@etmkefbteaal n, it

wll usually be_|ess tha 20% thereo nd_pref.erab han hereof
When greater prgblg Pgng of %%rﬂ erméﬁgle ég éa""gléf %§<§ 5t &4 gIVI](eano
propyl ene oxi detbenteirning lpearbdrowa @&@Maﬂqm‘- aﬂ:llreamlfsndinvﬂaEsﬁrom

hydrophi | e-11 popiidl 'sth@,'x%ﬁea%ﬂpn 'fOEh%hdSE‘éhgﬁ{Ed %&%W&%@%@Mve are

enpl oyed and when other non-ionic detergents are used 1nstead of the. o
preferred non- i Shrestheept earbens 4r thgngth. Normally, the proportion W

10. of carbon atoms in such a branched configuration will be
minor rarely exceedlng 20% of the total carbon atom
content of the alkyl group. Similarly, although linear
alkyls which are terminally joined to the ethylene'oxidé-
chains are highly preferred and are considered to result
15. in the best combination of detergency, biodegradability
| and non-gelling characteristics, medial or secondary
jbinder to the ethylene oxide in the ghain may occur,
It is usually in only a minor proportion of such alkyls,
_ generally less than 20% but, as is in the case of the
20. mentioned Tegitols, may be greater. Also, when
propylene oxide is present in the lower alkylene oxide -
chain, it will usually be less than 20% thereof and &J
preferably less than 10% thereof.
When greater proportions of non-terminally
25. alkoxylated alkanols, propylene 6xide-containing poly-
lower alkoxylated alkanols'and less hydrophile-lipophile -
balanced non-ionic detergent than mentioned above are
employed and when other non-ionic detergents are used

instead of the preferred non-ionics recited herein, the
30.



© 30: 14 product resulting may not have as good detergency, stability,
viscosity and non-gelling properties as the preferred conpositions but use

; of the viscosity and gel controlling conpounds of:the present invention can
al so inprove the properties of the detergents based on such 5.
non-ionics. |n sone cases, as when a higher nolecular weight poly | ower
alkoxyl ated hi gher al kanol is enployed, often for its detergency, the
proportion thereof will be regulated or hjmited as in accordance with the
results of various experinents, to obtain the 10. desired detergency and
still have the product non- gelling and of desired viscosity. Also, it has
been found thatpiédist orksul 8iabymagcassahi vieo adt igbiode defte rgegitsr, nol ecul ar

wei ght non-ionics_for.their .deter.gent properti Since the preferr

o ont oo deoct FRRAL1EYS ViSELERISTnll BRI GRS A B Rt ey S Ehe

addi tional ly, pereferréd econpémhbhonsfbtheusesof etheivissosytinanfegeiiquid
detergent wi tNOLnEPb LAY BbnbBUnkSTBE BhU" SResthi! thG8nRh obMal 2 TREE Of

these liquid non-ionics can a e used and I.n sonme cases advantages can
be 20. - obtai nHBPE9VEhEhEsBrePestifsPkt hhesdensraeRtFohagednene Suche

structures of thgohl SohfcHON-10NEEnS Wd S64 AMs Ve €a P dié S aflo YeER1BROAr d
to their carbon chai Ief tﬂ and Cfgflg#f%thF.%ﬁ.?. #knear versus branched -
chains) and t hefF*EdnhRMtY and¥95, 3 LRgrE{ A 60 PoHPEE atk9P8AeSxi de units.
‘Ext ensi ve reseaem@lbgedshoﬁnenhﬁbrthESEdetengEnbyL thar pebporstibas can and
do have prOfc“”%hé%égfpwfflsﬂgth&QEQE%HegrO&imited as in accordance

. with the results of various experiments, to obtain the
e 10. - 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
15. herein are excellent detergents and additionally, permit
the attainment of the desired viscosity in the liquid
'detergent without gelation at low temperatures.
Mixtures of two or more of these liquid non-ionics
can also be used and in some cases advantages can be
20. obtained by the use of such mixtures.
As mentioned above, the structure of the liguid
U non-ionic surfactant may be optimised with regard to
their carbon chain length and configuration (e.g. linear
versus branched chains) and their content and -
25. distribution of alkylene oxide units. Extensive
research has shbwn that these structural characteristics
can and do have profound effect on such properties of
the non-ionic as pour point, cloud point, viscosity,

gelling tendency, as well, of course, as on detergency.
30. '



the non-ionic as pour point, cloud point, viscosity, gelling tendency, as
wel |, of course, as on detergency. 30. 15 Typically, nost commercially
avai |l abl e non-ionics have a relatively large distribution of ethylene oxide
. (EOQ and propyl ene oxide (PO wunits and of the |ipophilic hydrocarbon chain
| ength, the reported EO and PO contents and hydrocarbon chain | engt hs bei ng—, -
overall 5. - averages. This "polydispersity" of the hydrophilic chains et
and |ipophilic chains can have great inpontgance on the product properties
as can the specific values of the average values. The rel ati onshi p between
"poly- dispersity" and specific chain | engths with product 10. properties
for a well-defined noBypeead 165N mbetsbemieByikne yf AkhaWiail &ach Jinide

"Surfactant T" sgrjes_of _nagn-ionics available fromBritjsh Petroleum_The .

Surfactant T nonﬁ%ggi 8sr3E3‘t&l¥tegi¥1§Da’b@e éﬁﬁ)‘i&‘i%ﬂq’dﬂ’ cﬂ’é &Sy eng Qe atty

al cohol s havi ng EE@hramdv BX®ppl enedogidebPOdnuantshand olfe Hheysi cal :

characteristics gi kR s s E - Pour, Poi

oo bt 20 QiiSSBhiﬁ;Eaﬂlyﬁr%é%@b%{mcgﬁ%l 1ergth, -[tel}?]reporteci) Eﬁ%n_d
~.soln.) [err] SurPlceemtents and hydrocarbon chaiwr-Pengths being<@gerall

Surfactant5.T7 averades. This "pol¥dispersity" of38haUhlia¢hant 11%
9 ' 6 % Srfactgnt T12 & 1%§ %

. 6, . .., 58 25. ] _
20 %%a*ﬁsa%ggsé1PﬂEhFiﬂ&bF§6PnEOFéPSPPWEUSF@&F'émP°rtance

on the product properties as can the specific values of -

the average values. The relationship between "poly-
dispersity" and specific'chain lengths with product _ ;u)'f
10. 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 non-ionics are obtained by ethoxylation of
secondary Ci3 fatty alcochols having a narrow EO
15. distribution and have the physical characteristics given
in Table 1 below: : _ |
TABLE 1

EO Pour Point Cloud Point
20. - Content - . (°c) (1% soln.)
| | | S _ (°c)
_ Surfactant T5 5 <=2 <25 _ ‘—)
Surfactant T7 7 -2 38 |
Surfactant T9 °o 6 58
1 25.  surfactant T2 . 12 20 88

53 ' N -Tq-assess the impact of EO distribution, a
] "Surfactant T8" was artifically prepared in two ways:

~a) 1:1 mixture of T7 and T9 (T8a);
30. -




£
"Surfactant T8" was artifically prepared in tw ways: a) 1:1 m xture of

T7 and T9 (T8a); 30. 1 6 b) 4:3 mxture of T5 and T12 (T8b). The

sfoll owing properties given in Table 2 bel ow were found: TABLE 2 5. EO

Pour Poi nt Cl oud Poi nt Content : [err] (1% soln.) [err]
Surfactant T8a 8 2 : 48 10. Sur factant T8b
8Ly B 15 <20 Fromthese results, the foll ow ng genera
observati ons can be nmade: 15. 1. T8a corresponds closely to an

actual surfactant T8 as it interpolates vwﬁ between T7 and T9 for both
pour point and cloud point. 2. T8b is highly polydlsperse and woul d be
general |y unsatisfactyy i 3ingWifrd tox R RPUST P g and | ow cl oud
point tenperatures. 3. ° The properties of 18a are ba5|ca]ly addi tive

bet ween T7 and T9 whereas for T8b the pour point is close to the |ong EO
chain (T12) whi Maet fe ldawithg Bropdt O $én tie TWrd EQRLNG W 4555

The V|sc05|t|es§%& hhe Surfactant T non-ionics were neasured at 209 30@6
40% 50% 60% h'and 100% non- ionic concentrations for T5, T7, T7/T9

(1:1), T9 and T12 at [err] with the fol [RABLE) X esults given in Table 3

5.
EO Pour Point Cloud Point
Content B (°c) (1% soln.)
" (°c)
K,/ : _ Surfactant T8a 8 _ 2 48
10. Surfactant T8b 8 ' 15 <20
From these results, the follow1ng general
observations can be made: ' _

15. 1. T8a corresponds closely to an actual
surfactant T8 as it interpolates.well between T7 and T9
for both pour point and cloud point. |

2. T8b is highly polydisperse and would be

| generally unsatisfactory 1n view of its high pour point

20. and low cloud point temperatures.

3. The propertles of T8a are basically additive
/- : : between T7 and T9 whereas for T8b the pour point is

Close to the long EO chain (T12) while the cloud point
is close to the short EO chain (T5).
25. The viscosities of the Surfactant T non-ionics were
measured at 20%, 30%, 40%, 50%, 60%, 80% and 100% 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 the
30. '



bel ow (when a ge] i s obtained, the viscosity is the 30. 17 Binghah1

viscosity): TABLE 3 Non-ionic : Vi scosity (nPa.s)

type T5 - T7 T7/T9 T9 T12 5. Non-ionic 100
36 63 . 61 149 80 _ 65 104

0112 165 10. 60 750 78 188 239 s
32200 50 4000 123 233 ' 634 - 89100 40 , 2050;;
96 149 - 211 187 30 17 630 58 -

38 27 20. 170 78 ' 28 100 15. From

these results, it may be concluded. that Surfactant T7 is |ess gel-sensitive
than T5, and T9 fndkan FLLcs88Dey)kve than T12; _noreover; the m xture of
T7 and T9 (T8) does not gel, and its vis does not ‘20. " exceed 233 m
Pa.s. T5 and T12 do not formthe same g&g—é_ﬁécture Al t hough not w shing
to be bound by any particul ar theory, it is presuned that these results may
be accounted for t he.foll owm ng hypot hesi s: M mBy mnth only
5 EOQ the hydrod?ﬁ%n*% %%Iune of the EO chain |s al ﬁggflfﬁo(g%ne as the
hydr odynani ¢ vol uneypé the fatt¥5chai n, T7Sur f acfIAT9ol ecul eF%an T12
-accordlnggy arr apgg 1 ggisel ves to forma | amel | ar structure.

3
100 36 63 61 149
80 - 65 104 . 112 165
10. 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
15. L |
From these results, it may be concluded that
Surfactant T7 is less gel-sensitive than T5, and T9 is
less gel-sensitive than T12; moreover, the mixture of

T7 and T9 (T8) does not gel, and its viscosity does not
20. exceed 225 m Pa.s. T5 and T12 do not form the same gel
structure. :

Although not wishing to be bound by any particular \J
theory, it is presumed that these results may be
accounted for by the following hypothesis:

25. ' For TS5: withonly 5 EO, the hydrod-yné.m:i_.c volume of
' the EO chain is almost the same as the hydrodynamic
volume of the fatty chain. Surfactant molecules can
accordingly arrange themselves to form-a lamellar

structure.
30.



*30.. 18 For T12: with 12 EO the hydrodynami c vol une of the EO chain is
greater.than that of the fatty chain. Wen nolecules try to arrange
;thensel ves together, an interface curvature occurs. and rods are obtained. .
The superstructure is then hexagonal; wth a |onger EO 5. chain, or
‘with a higher hydratation, the interface curvature can be such that actual
sphieres are obtained, and the arrangenment of the |owest energy is a face-
centered cubic latice. FromT5 to T7 (and T8), the interface curvature 10.
i ncreases, "and the energy of the lanellar18tructure increases. As the
| amel | ar structure |looses stability, its nmelting tenperature is reduced.
From T12 to T9 (and;%%{l% e interface curvature decreases, and the energy .
r

of the hexagonal str 45, with, 12 FQes the dydradimamiqgee L ung Bfgger) .

"As the loss in stlabitdtyhatsuis, gtbatekr ubhur ehael blfnghtee&'aew ehRins al so.

reduced. Surfact T8 0 be at_the critical
| anel | ar- struct uw:}g i moaf%?%g??l é’é%l E? rrapge thems ?ﬂagﬁao%@ E%Ectﬁ?e i's
not yet stable(mnﬂgﬁfaﬂﬁiqur!ﬁiurc obtarsecandurodg areéubbbained.f aThe a

50% sol uti on of s‘l{ﬁpé@gﬂr‘jéwé égqlhég.{ trgxatd%adla,ys,w% 4 PEg 3‘%816 ]?(Br ucture

formation is delayed | ong enoug | ow easy wat er sper Si y. 25.
The effectd of tHR IR QUIWtha dhiaher diydratatipnpecthe cinterface

non-ioni cs wer e clrSa OIS | kel sk éﬂ&ﬁfiﬁéﬁﬂadﬁhai SpRb¥EHr 8r8f cB¥atifed?)
eXh' bits a good and the arrangement of the lowest energy is a face-
centered cubic latlce. | . _ _
U From T5 to T7 (and T8), the interface curvature
10. increases, and the energy of the lamellar structure
increases. As the lamellar structure looses stability,
its meltlng temperature 1s reduced. '
From T12 to T9 (and T8), the interface curvature
decreases, and the energy of the hexagonal structure
15. increases (rods become bigger and bigger). As the loss
in stability occurs, the structure melting temperature
is also reduced.
Surfactant T8 appears to be at the critlcal point
at which the lamellar structure is destabilised, i.e.
'20.  the hexagonal structure is not yet stable enough and no
gel is obtained during dilution. In fact, a 50%
solution of T8 will finally gel'after two days, but the
superstructure formation is delayed long enough to allow
'easy water dispersibility.
25, The effects of the molecular weight on physical
| propertles of the non-ionics were also considered.
Surfactant T8 (1:1 mixture of T7 to T9) exh1b1ts a good
compromise between the lipophilic chain (C13) and the

_hydrophlllc chain (EOB), although the pour polnt and
30.



conprom se between the lipophilic chain (Cl13) and the hydrophilic chain

(E®), although the pour point and 30.

at [err] are still high. The equival ent - EO conpron se
|'i pophilic chains was al so determ ned usinggthe Doban
Co. = which are 5 et hoxyl ated derivatives-
fatty alcohols (average: [err]); and Alfonic (Registered Trade Mark)

Shel | Chem ca

610-y series dd:piRukOPDESos Y

fatty al cohol s (aver,lal’%re1 (B%%&Yaq?é% agg yCPglgraeﬂsngtnt?th

per cent age.

15 Non-io
[err]

10

ni c

Paoi nt

(nPa. s) 205,quﬁh@xsleuaﬂq derigatives ofs Cg~Cqq

Al fonic 610-60

0

for Cl0 a
91-x se

nd C8

19 maxi mum vi scosity on dilution

ries from

of e

§§q%aﬁnd c8

characterlstlcxixpophmﬂi&fchatnﬁi@ag ahdoDBéhenh1ﬁédxuséngetheTABbEnélth

91 -~ g s%rﬁ.'ég ('E@%ﬁg %ﬂé‘il %ﬁgﬂlc[avi SC@&' tyvﬁﬂ‘% a;[re

rr

Cén @iButebhoxy! ased deélata1g5h&ghLerr]

250C -

fatty cal g@q}s,

(averéé:;gél' C1&?, 4and Alféiluc (Reifsﬁ&@e@ @%@' Mglﬁks

5 -3 é Dobanol
55 126 (5PA0DBbaREriee g fon’ B3
25 Dobanol

9Ldbriﬁthvébbﬁ®006-é}68faat§ ad@mhbﬂelwdwerage Cg); and
x and y rep:esent the EO weight percentage.

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

10

15

20

25

30

The next Table 4. reports

81

sical

Dobanol 91 -5 and Dobanol 91-8 are commercially
available products, Dobanol 91-5 topped (T) is a 1lab

sacle_product. it is Dobanol 91-5 from'which free

alcohol has been removed. As the lowest ethoxylation

cloud point (55°C)

'members are also removed, .the average EO number is 6.
Dobanol 91-5T provides the. best results
lipophile chain as it does not gel at 25°c.

.Of C_1 0
The 1%

series; :
| TABLE 4
_ . Max.
Non-ionic " EO Pour Point Cloud - viscosity
‘Content  (°C) P°int on dilu--
(Avg.) - (°0) tion (%)
at 25°C
_ (mPa.s)
Alfonic 610-50R 3 -15 Gel (60%)
Alfonic 610-60 4.4 -4 41 36 (60%)
Dobanol 91-5 5 -3 33 Gel (70%)
Dobanol 91-5T 6 Ce2 55 126 (50%)
Dobanol 91-8 8 +6 Gel (50%)

P

goco whigh are gfhoxyl§§pd(5@w

v



"avai l abl e products; Dobanol 91-5 topped (T) is a |lab sacle product: it

I s Dobanol 91-5 from which free al cohol has been renoved. As the | owest
et hoxyl ation 30 nenbers are al so renoved, the average EO nunber is 6.
-Dobanol  91-5T provides the best results of [err] |lipophile chain ‘as
It does not gel at [err] The 1%cloud point (55C) - 20 is higher than
for surfactant T8 [err] This is presumably due to the | ower nolecul ar
melght since the m xture entropy is hlgh?é Al fonic 610-60 provides the
best results of the C8 |ipophile chain seffes. A sunmary of the best EO
contents for each tested 5. | i pophilic chain length is provided in the

following Table f5 Jf&&é%m £OPNsh PPACtant TsC(bglgC). Bfdig

Cl oud viscosity |nt P0|nt on

dilution [err] (HE%%&W%P}Y(@BeeﬁO[Qh@]1?¥9¥]mole?ﬁiarsyeSshtaétaﬁg the 13

25 142% (SO%nﬂﬁcture 2t £ SO ) @q'bi?jo 2 h'?ér.gl A'31Tfon1c9-(:510 60 ov:.delefEhe
oni ¢

36 (60% From t I essstda]f%s ]{tﬁ'é cf%ltfltb?/\n Po?&?%*%n%hmes?’éla%ﬁed Pour

poi nts: as the non-iZrmsunmteof dthedhedlt E@ceenisentsi for peach pbesgted

decreasesct 00. T 0 g t; of 5T can

be accoun?ed forl oélﬁif‘% ﬁhgllﬁ)o ? g%e?%%%vﬁé‘g ]\'/\gst}go?}qgib ‘?ce% for

T8a and T8b, (?ahlﬁa%haln polyd|sper5|ty I ncr eases the

TABLE 5
Max.

U : _ Non-ionic C No. EO Pour | Cloud viscosity
10. : T No. Point ©Point on dilution
(°C) (1% soln.) (&) at 25°cC

: . . (C9C)- {mPa.s)
Surfactant T8 13 8 = 42 48 1223 (50%)
Dobanol 91-5T 10 6 42 55 126 (50%)

15. Alfonic 610-60 8 . 4.4 -4 1 36 (60%)

From this data, the following conclusions were. reached:
Pour points: as the non-ionic molecular weight
decreases, its pour point decreases too. The relatively'
20. high pour point of Dobanol 91-5T can be accounted for by
. _ | the'higher polydispersity. This was also noticed for
o T8a and T8b, i.e. the chain polydispersity increases the
" pour point. : '
Cloud points: theofetically,_as_the number of
25, molecules increases (if the molecular weight decreases),
_the mixing éntropy is higher, so the cloud point would
increase as the molecular weight decreases. It is
actuaily the case from Surfactant T8 to Dobanol 91-5T

but it has not been confirmed with Alfonic 610-60. Here



pour point. Cloud points: theoretically, as the nunber of 25. nol ecul es

I ncreases (if the nol ecul ar wei ght decreases), the mxing entropy is

hi gher, so the cloud point would increase as the nol ecul ar wei ght

decreases. It is actually the case from Surfactant T8 to Dobanol 91-5T but .
it has not been confirnmed with Alfonic 610-60. Here 30. 21 it is fa?
presunmed that the |ipophilic hydrocarbon chain polydispersity is [V
responsi ble for the theoretically too Ioglcloud point. The relatively large
amount of C10-EO present reduces the sol Bility. Maxi mum vi scosity on
dilution at [err]: none of-5. these non-ionics gel at [err] when they

bl ot el i "H e ifed ™A d STOSOLH; 6! RIREBCANRLA Yrllit L he

nol ecul ar WE|gH¥ non-i oni ¢ nD ecu ecreases
ef ficient becorm:lmlhpdragbm bei dgeponshbdet ﬁmtt &he, thgerebmpﬁélleztmom

wei ght non-. 10.4 51 OPLG§ F5En b0t ‘ﬁ%@é’i&ti@él&aq'ﬂ@é WaRiiitd of [d19-E0 -

m cel | ar crltlca concenttation (MCC) _i1s too high, and a true sol ution,
with only a |irPresereteederes Wl 8°bebdbis¥med under practical Iaundry
conditions. Wth thigakiheh®isebsitieonr asaﬁnttlldmvaltt Qr59c15 non@O®if nued

their st es the effects,of the | Iec hi
conpoundgpgn tréh?ﬂ%d?%@ %%T15§0%§itﬁgmbgg tﬁ%ﬁ elil gggégfﬁggﬁFh
cl eani ng conpostdtens. THeeseassimic emsetveatgddébaéaabsl sharpily mitdh he to

:gmltrgnpgur P91 8Lu2hrt D818,  KOMPRE! ALAD:AATC ORL PeBuIAEE WlYRe Of gel

decreases, the less efficient become the hydrogen _
bridges. Unfortunately, too low molecular weight non- - QJ
10. ionics are not suitable for laundry washing: their -
micellar critical concentration (MCC) is_foo-high, and a
true solution, with only a limited detergency would be
obtained under practical laundry conditions.
With this information, the present inventors
15. continued their studies on the effects of the low
molecular weight amphiphilic compounds on the
- 'rheological properties of ligquid non-ionic detergent
cleaning compositions. These studies revealed that
while it is possible to lower the pour point-of the
20. composition and obtain some degree of gel inhibition by
using a short chain hydfocarbon,-e.g. ébout Cg, with a
short chain. ethylene oxide substitution, e4L'abdut 4 -\
moles, as amphiphilic additive, such as Alfonic 610-60,
these additives do not significantly contribute to. the
25. ‘overall laundry cleaning performance and still do not
| exhibit overall satisfactory viscosity control over all
normal usage conditions. '
The present invention is, therefore, based, at

least 'in part, on the discovery that the low molecular
30. '



using a short chain hydrocarbon, e.g. about C8, with a short chain,

ethyl ene oxide substitution, e.g. about 4 noles, as anphiphilic additive,
such as Al fonic 610-60, these addi tives do not significantly contribute to
t he 25. overal | laundry cl eaning perfornmgnce and still do not exhibit
gveral | satisfactory viscosity control ov all normal usage conditions.
the present invention is, therefore based, at least .in part, on the

di scovery that t Iow1 Ie ul,a hilic £0 nds
which can be c8fa 8er &T pg‘é'lé'r?al nl%% V\gﬁ‘e% rg)[h'{c‘iq.ﬂ e"‘f%rrgo‘ﬁ%
et hoxyl at ed anbﬁomqa&quqﬂeﬁ@dChemuyaél@&nNCHuneltM|chsumhmnxyﬁ&tedn

whi ch have sho ] -
al kyl ene OX|deEB'DEQr§ @ 9&3%%%@Q§|a /%?daﬂalIégﬁaﬁggiqggﬂﬁ;nu to 4

EQ' PO units pebul’%ol"@@mhe)haf‘tﬁ]cﬂ‘%t ePY€€PF§§P9“a§h@|i§cd§i tG10tCshd
gel It nhi bI gl Ngaa@eny s16@7 dd"tﬁtténﬂub? rspxkypane Sﬁf:idiéﬁ aGld Veeghoariny .
agents. COSi ntro
a?rphl phi I | c coﬁﬁ&%ﬁd?'ﬁif ‘%/W?S"O??ees%’ﬁfggnvéﬁ?ﬁlﬁ c&f‘? g Eoe;{l[#géﬁﬁtte% by
the fol l ow ng pememaﬂebuﬂEUIiunbmlon effectiveljyeras] wilsgosityR copmslent s
f | |
Darticularly (208 Yl SLhhiBIREAS! abhies PEOR HAETLLqkild Mok 28hic
met hyl group, ﬁpefepebaytavnyeﬂeg@ﬂnatespnéﬁu nis a nunber of from about 1

to ﬁ Erlef 2pably 2 trhed @1 SVEE 289 - IS EingX ABRIGES o@f1 Sih 8Bk @ ing
anp Pttt e amphiphilic compounds used in the present invention can
U be represented by the following general formula:
'Rl
RO(CHCH,0) ,H

where, R represents a C1-Cs, preferably Cy-Cg,
especially preferably C, to C4g and particularly Cy
20 alkyl group, R' represents a hydrogen atom or a methyl
group, preferably a hydrogen atom, and n is a number of
from about 1 to 4, preferably 2 to 4 on average.:
' Preferred examples of suitable amphiphilic
_ compounds include ethylene glycol monoethyl ether
A, 25 (CyHg-0-CH,CH,0H), and diethylene glycol monobutyl
' ether (CyHg~0-(CH,CH,0),H). Diethylene glycol mono-
butyl ether is especially preferred and, as will be
shown below, is uniquely effective to control
viscosity. : N |
30 While the amphlphilic compound, particularly
diethylene glycol monobutyl ether, can be the only
Viscosity control and gel inhibiting additive in the
compositions of the present invention further improve-



conpounds i ncl ude ethyl ene glycol nonoethyl ether 25 [err] and diethyl ene

gl ycol nonobutyl ether [err] . Di et hyl ene gl ycol nono- butyl ether is
especially preferred and, as will be shown below, is uniquely effective to

control viscos

gel inhibiting

further. |”pr0Vement523.r{TEﬁ{1é Iﬁhédle:tc_ﬁm ogrsg e o heya
sur.factan osi t1on e obtajne including in
t he conp05|t|onié uﬁ?ngF a%ﬂﬁfﬁ?ﬁkﬁ sufFPIRAM ﬁ%?@h ﬁﬁg‘bgﬁh

l'i quid non-i oni

ty. 30 Wil e the anphiyghilic conpound, particularly
di et hyl ene glycol nonobutyl ether, can be the only viscosity control and

additive in the conpositions of the present invention

brpieperds eghef drtyaduelr ous’

)

nodified to.5, obtamnedt bg fineduliydgoiyl tieo cpmpomiddion @ amalletandunti ng a

free carboxyl
a pol ycarboxyl i
an aci di c- OH

Appl i cation. No

modi fi ed non-i offc BuRPRCLLRLS, %F@ﬁcFrﬁ?tbea’Eﬂ odd| BOLYGREPPRYT

LU RUETy 8518 BALELR B Sin Ol Cndgn Al CralitEagkAY, 2N

or an acidic or phosphorus” co havi
goowert saclfres hxdqnxylagrquaethameqm tOMQBEnGﬁﬁE

‘acid and .an alkﬁ§2%98A§ @fﬂé‘&%¥b ggrsgppegwdﬂggglilggr@@gyuester

84, Seri al 4547 "t he free_ car

oxyl . grou
gEd agid

pol yet her carboxyéyérlan aeddde, Jﬁmﬂ@rpﬁ@sﬂalﬂ&\e&stbembsﬁﬁdr @hwrlexgatarvmi ch

the liquid non-

‘conmpound can al

The aci

i 0 fo a.gel _with wat

28 hibes oRBk { Ry ATEEL 2F MorPtrodatl SEESE ath in
their dlspp@slbphoSphompuboacid andrenpaﬂkan@ldecrease in their stability
As dlsclosed in the co-pending British Patent

Application No. 8509084, Serial No. 2158454, the free

15.

carboxyl group modified non-ionic surfactants, which
may be broadly characterised as polyether carboxylic
acids, function to lower the temperature at which the

"~ liguid non-ionic forms a gel with water. The acidic

polyether compound can also decrease the yield stress

~of such dispersions, aiding in their dispensibility,

20.

25. .

30.

without a corresponding decrease in their stability
against séttling, Suitable polyether carboxylic acids
contain a grouping of the formula:

(-OCH,-CHy-) , (0-CH-CHy- ) o -¥-Z-COOH
&,
where Rz_represents.a hydrogen_atbm or a methyl group,
Y represents oxygen or sulphur; Z represents an organic
linkage, p is a positive number of from about 3 to
about 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



“20. against settling. Suitable polyether carboxylic acids contain a
grouping of the formula: [err] 25. where [err] represents a hydrogen atom
;or a nmethyl.group, Y represents oxygen or sul phur, Z represents an organic

| inkage, p is a positive nunber of fromabgyt 3 to 30. about 50 and q is -

zero or a positive nunber of up to 10. Speci fic exanpl es include the
hal/f-ester of Plurafac RA30 wi th succinic anhydride, the half ester of

' Dobanol 25-7 mnehtencofnnobanbydpnde wiBH Bhechalit anh%ﬁr&&%er ¥hskelanol
ot her

91-5 with d,of d drid

pol yc\glr boxif?glggfgsrgc}%/ ék‘ﬂ gl’l ﬁ%}h&gﬂ%@%?cé X ﬁ;i’&lg’n tgtlaxg&p.g, C
anhydri de, gl utaeidsacim, anhmﬁnxd35|daﬁuhmlused5 eugd mplltdiad i £caai,d,

pht halic anhydrmdfeler%ﬁh§a Edéc'gluggﬁigeEPQHEamgigﬁ lhggggegggﬁéggFlonal

used, such_as ether i oet her or°ur et hane
reactions.5For 2fidan@hthal i@rmQ%ﬁetEéﬁhalﬁggenhmdyidmy|om(ﬂSUriactmﬂ

may be treated aéid. a B@rth&EhEHE, b@EBeftPiﬁﬁ&?@étmh&sbg*hEEHUpsEQhaQs
group for |nstan§ﬁ%FandF§hen react ed ocar hoxyli ¢ acid such as

chl oroacetic act rch eonir a&‘ﬁ?%a‘i‘he 1dgtkag®8ndi AgTmesobyY

conpound. Thmsnvemtiomehutéaogionsbovarciﬁgtdnaay ﬁavﬁotheaﬁoéﬁhéé F-Y%
15. ZCOOH, wh r d onLc sur ant va 0
a term nal eifhﬁ%é) sen?sggéyggﬁférggﬁfiﬁt? N2y 8p£5§%ﬁ% ﬁanlc

| i nkage sukhe asS%FMrb%aebdltogmpfe}ft $by, OBnegrtamp ehocanbcDNaatgnaup_
for instance) and then reacted with a halocarboxylic

_ acid’ such as chloroacetic acid or chloropropionic acid
A ' or the corresponding bromo compound. Thus, the
resulting carboxylic acid. may have the formula R-Y-
15, ZCOOH, where R is the residue of a non-ionic surfactant
(on removal of a terminal OH),'Y'represents'oxygen or
sulphur and Z represents an organic linkage such as a
hydrocarbon group of, say, one to ten carbon atoms
which may be attached to the oxygen (or sulphur) of the
20. ‘formula directly or by means of an intervenihg linkage

such as an oxygen containing linkage, e.g. a

0 or 0 o

” ) 1"
-c- -C-NH-
25. linkage. -

The polyether'carboxylic;acid may be produced from
- a polyether which is not a non-ionic surfactant, e.q.
it may be made by reaction with a polyalkoxy compound
such as polyethylene glycol or a monoester or monoether
30. thereof which ddes not have the long alkyl chain
- characteristic of the non-ionic surfactants. Thus, R

may have the formula: - |



~which may be attached to the oxygen (or sul phur) of the 20. formula

directly or by neans of an intervening |linkage such as an oxygen contai ni ng
i nkage, e.g. a [err] 25. [Iinkage. The polyether carboxylic acid may be
produced from a pol yether which is not a @,-ionic surfactant, e.g. it may
be made by reaction with a pol yal koxy conpound such as polyethylene gl ycol =
or a nonoester or nonoether 30. thereof which does not have the | ong aIkyILj
chain characteristic of e non-ionic surfactants. Thus, R may have the. .~
formul a: 25 2 [err] §. ~where, [err] represents a hydrogen atomor a

~met hyl group, [err] represents an al kyl phenyl or al kyl or other chain
termnating group aﬁ& 2n1east 3, such as 5 to 25. - Wen the al kyl
group of [err] S a hlgher aIkyI group, Ris a residue of a non-ionic

surfactan rr stea dro en_ or .g.

et hyl | k bd‘tegﬂr S"Y‘%ﬁ om %t?vﬁetﬁy#h%ré’ﬁ?di c
polyether conp (represeQEQtan1alkyl&hemnknpnxnﬁkmltonnotherFnhaenably o
- added di ssol veq fagira cl t he
co- pendi ng Brltléﬂli}ga?eln%n |1€a%|1%n %o r%SOQOEl%eaSSer al %(k):ﬁ %284558 t he
aci di ¢ organi ¢ 28nospiderns & ﬁpm%aﬁﬁﬂymmﬁm i cispeH l'g#@hsrcawlkyi .
increase the gyloah,l utylsofa thes i s PEHSia0horpfi dili d dearfsaﬁeﬁtal | Yas.

pol yphosphebte Ui ers the rkqn may instead be hydrogen or lower
alkyl (e g. methyl, ethyl, propyl, butyl) or lower acyl
(e.g. acetyl). The acidic. polyether compound if B
present in the detergent composition, is preferably "/
added dissolved in the non-ionic surfactant. -

15. As disclosed in the co-pending British Patent
.Applicatien.No,_8509083, Serial No. 2158453, the acidic
organic phpsphorus compound having an acidic -POH group
can increase the stability of the suspension of

~ builder, especially polyphosphate builders, in the non-

20. 'aqueous liquid non-ionic surfaétanﬁ.

" The acidic organic phosphorus compound may be, for
instance, a partial ester of phoephoric acid and an
alcohol such as an alkanol which has a lipophilic

_chara‘cter, having, for instance, more than 5 carbon

25. atoms, e.g. 8 to 20 carbon atoms. : - ;J

A specific example is a partial ester of =
phosphoric acid and a Cqg to C1s_a1kan61 (Empiphos
(Registered Trade Mark) 5632 from Marchon); it is made

up of about 35% monoester and 65% diester. _

30. The inclusion of quite small amounts of the acidic
‘organic phosphorus compound makes the suspension signi-
ficantly more stable against settling on standing but
remains pourable, presumably, as a result of increasing



“20. aqueous liquid non-ionic surfactant. The acidic organi ¢ phosphorus
conpound may be, for instance, a partial ester of phosphoric acid and an

- ;al cohol such as an al kanol which has a |ipophilic character, having, for
instance, nore than 5 carbon 25. atons, 26g. 8 to 20 carbon atons. A
specific exanple is a partial ester of phosphoric acid and a [err] to
[err] al kanol (Enpiphos (Registered Trade Mark) 5632 from Marchon); it is
made up of abouth@5Yiemldoestlare ancfl &3% dsuspensign, but degrease$ uitsdn of
quite small amuplg, of LhEcAELELe OrGARC HUIGTAEY EhLOMRRIEmses thbe
suspension signi-_Trcantly nore” stable agai nst settl]in OQ st andi ng, but
remai ns pour abla¢i@iesphasphorus &9 (ﬂaﬂrﬁﬁi%kﬁngn he g LoRBaLLER

val ue of the suspegsyodn ONbrgd@CpRPSE6altBopdabétwerhsthai tPOHI porsion
bel i eved that the use 0f the acidéc-ghosghgrus eo?pgﬂgdéﬁp¥ gﬁiglb hg_the
formation 8 a Bf gehenBelechhesprd| tB8nGUhERRRENCEhE S PU BERET 6N 8 Y of .t he
nol ecul e .and t hghésphates bafi idexr i sor ddwtc pbege phudfaras bakedan sant hat

t hese surfaces take on amn_or i.C r a e UM AT opPehi Bhe Wi th
the non-ionic s%??%ﬂf%hf.afﬁg%agiJﬁgﬁogégﬁﬁg gﬁggbhoruéﬂ%%ﬁ%%und may be 10.
sel ected from anondiondci suyfactanterial-s, in-addition to the .partial ester

of phosphoric acid apfloalkanPle BRYdPIEd phBFhodliyS conPolRy ey Opea

partial ester of hospﬁorlc or .phosphor ous acig mﬁ%h gégnno ﬁr gakl gydric-
al cohol sudR.ass@éegtedefgPPca Widg ATHRLY 50T jPateFiadf: R ARAIEARM ene
gl ycol or highegop@he partial ester of phosphoric acid and alkanols
| mentioned above. Thus, one may employ a partial ester
\4’ _ of phosphoric or'phosphorous acid with a mono or poly-
hydric alcohol such as hexylene glyc_ol, ethylene
15, glycol, di- or tri-ethylene glycol or higher poly-
ethylene glycol, polypropylene glycol, glycerol,
sorbitol or mono or diglycerides of fatty acids, 1in
which one, two or more of the alcoholic OH groups of

the molecule may be esterified with the phosphorous

20. acid. The alcohol may be .




et hyl ene gl ycol,

pol ypropyl ene gl ycol, glycerol, sorbitol or nono or

diglycerides of fatty acids, in which one, two or nore of the al coholic CH
groups of the nolecule nay be esterified.-with the phosphorous 20. acid. -
The al cohol may be 27 a non-ionic surfactant such as an ethoxyl ated or
et hoxyl at ed- propoxyl at ed hi gher al kanol, hi gher al kyl phenol, or higher

. al kyl am de. The -POH group need not be bonded to the organic portion of
the nol ecul e through an ester |inkage; imnstead it :may be directly bonded

to 5. carbon (as in a phosphonic acid, such as a polystyrene in which

sone of the aromatic rings carry- phosphonlc acid or phosphinic acid groups;
or an al kyl phosphoneianid, ssnfacaanprepyh as haueyhphg&ﬂh@mtbﬁund) or

be connected tg {ﬂgx%fgggﬁl EQB%E%QI% hii %E;]%Wg? gloll'nm_gjglﬁ(rsg%i} as 10:

l'i nkages throug%

e carbon osp

x4

may

atonmic ratio i nPBE®RO by gk Bighespadkyd &ﬂﬁﬁﬁmd'ﬂ@ atPOHe grovgh aeed3: ert such

as 5:1, 10:1, zaelboﬁaea 26 &aeloraaaleeba&egah eeneaalhb@@d&ié*%hﬂaﬁaﬁﬂ“

i nvention 15.

bt oot bui 1 b dafes 1 E0RRB5F SLARY

al so, an referab éPgoes i ncl ude wat er sol ubl e

b&i Pa¥r bei Addragtly &ordeshice,

those di sl osedcarbbh S(adairend spHoSphoBid, adidp4sd6h aBda3pbi®stiFene ‘in

Vﬁter-solublel

I T A T T S e )

with the deterg npoun
met al car bonat @homhmeg aph@sgnaups, pot yahos pkatilehosphrariio matiet, ancth

Si |_i cates. (A”@é“é%ﬁlsb'f’siéﬁﬂ/?gh@)@ﬁ%@nli@ 33l 63N m%lys%eb%onnecte_d.

"to the carbon through other intervening linkage (such as

- 10. -

15.

‘linkages through O, S or N atoms). Preferably, the
carbon:phosphorus atomic ratio in the_organic'phosphorus_'

compound is at least about 3:1, such as 5:1, 10:1, 20:1,
30:1 or 40:1. g | i |

The detergent composition of the present invention
may also and preferably does” include water soluble

"detergent builder salts. Typical suitabié builders

20.

25.

30.

include, for example, those disclosed in U.S. Patents
4,316,812, 4,264,466 and 3,630,929. Water-soluble
inorganic alkaline builder salts which can be used alone
with the detergent compound or in admixture with other
builders are alkali metal carbonates, borates, '
phosphates, polyphosphates, bicarbonates and.silicates;
(Ammonium or substituted ammonium salts can also be
used.) Specific examples of such salts are sodium
tripolyphosphate, sodium carbonate, sodium tetraborate,
sodium pyrophosphate, potassium pyrophosphate, sodium
bicarbonate, potassium tripolyphosphate, sodium
hexametaphosphate, sodium sesqﬁicarbonate, sodium mono
and diorthophosphate, and potassium bicarbonate. Sodium

;) |

v



used.) Specific exanples of such salts are sodium 25. - tripol yphosphate,
~sodi um carbonate, sodiumtetraborate, sodium pyrophosphate, potassium
i pyrophosphat e, sodi um bi carbonate, potassium tripolyphosphate, sodium
hexanet aphosphat e,. sodi um sesqui car bonat e;280di um ono and
di-or t hophosphat e, and pot assi um bi car bonat e. Sodi um 30. 28
t kifpol yphosphate (TPP) is especially preferred. The al kali netal
silicates are tsdpollypbolsphateal (EPRi dis aéspiedimblir opredetrgled.t he The

Terr) s Ofatt a1R3L Mt S YRREAR0SHTY MaES TiuiaaBel ROV IR 0
preferred. Pailgos fwmetiilon: Aicesnaite t bhe saampesai tdonc antikerrios ivee d:o
Anot her class ghshlinblauHinRl Ualel o ”s’%fcﬁ&nhes!‘@iéétéESBEUNa Q/$10;

alum nosilicates, both of the cr I ne and anor phous

Various crisst aFRtAes, &8 ifirem (1. 1 59uﬂ1]]§025|35R,3<ﬁ’@s])1Y a'?]éO‘dEs&/Bbé@ in

British Patent112594auﬁ3préﬁéire&htembtﬁsgthtﬁazﬂwhﬁémaefa&hBa@ﬁmkﬁ :

1,072,835 and 1 887 477, l g r’rg § of anor- phous zeolites useful herein
can be found i A2B&P§i SA™18: sﬁa Ent’S838, 351.  The zeolites generally have
the formula: [err] BBotheer @kasx of buijlderd roseful therkih aareprtdfecr ably

1,7z is froml,a¢bp %néoigb?/lbggﬂuﬂ gsgg.ﬁ.fcgrtg be%ttho o%. Pl W, OfalrltanQ to

9, preferably 2 51t is pre era I cal e is
type A or 1€i.mi iBe §¥¥iuﬂm9¥9hqu%htr99e 4A\¢k&@u%u¢aysya éngrﬁewlites

(i.e. alumino-silicates) are described in British
.Patent 1,504,168, U.S. Patent 4,409,136 and Canadian
- Patents 1,072,835 and 1,087,477. An example of amor-
. phous __zeolites useful herein can be found in Belgian.
15. Patent 835,351, The =zeolites generally have the

- formula: o

(M30) . (A1503)y.(8i05), . WH0

20. Wherein, x is 1, y is from 0.8 to 1.2 and preferably 1,
z is from 1.5 to 3.5 or higher and preferably 2 to 3
and w is from 0 to 9, preferably 2.5 to 6 and M is
| p:eferably sodium. A typical zeolite is type A or
similaf_structure, with type 4A particularly preferred.
L; 25. The'_prefe;red aluminosilicatééi have calcium ion
exchange capacities of about 200 milliequivalents per
gram or greater, e.g. 400 meq/g.. | -
‘Other materials such as clay, particularly of the

30.



25. The preferred alumnosilicates have calcium ion exchange
capacities of about 200 mlliequival ents per gramor greater, e.g. 400

meq/g. Qther materials such as clay,. particularly of the 30. 29 wat er

i nsol ubl e types, may be useful adjuncts in conpositions of the present

i nventi on. Particul arly useful is bentonite. This material is primarily 5
nmontnorillonite which is a hydrated alumniumsilicate in which about 1/6th!,
of the alum niumatons may be replaced 5.9 by nmagnesium atons and with

whi ch varyi ng anounts of hydrogen, sodium potassium and cal cium my be

| oosely conmbined. The bentonite in its nore purified form(i.e. free from
any grit, sand gatkReihsls@ublis tt@tpesfmragdesearugmmﬂ aVpin s ym:ont ains at -

| east 50% 10. mont mor il | ani n%alian exc y is at

us
| east about 50 F8m?§sr‘r§d°“5ef°tflﬁge pSFsﬁgﬁt 6n| té‘tllgé’r’tlc?afar;l v pre C# rred
bentonites are ubefWlodisnpemtondsiesr nTU1S: mpgerdaili 65 priigletide been sol d.

T i 12 Sbratee T R0 s WHtite e, ey L

are known to so es as aten 401,413 t
Marriott and Brwhish pheust 146thoof FbeN&ﬁﬂméﬁﬂu@hGtﬂﬂﬁhﬁﬁMEkﬁnﬂﬁﬁsQﬁed

organi c agkal I ng Sﬁ%ﬁ%%&%ﬂxt altdinlsd@as dlifth WHiGh cwér;bﬁxglsmo@x@@&aw th the
det ergent or 5

adm xtyre with other organi ¢ and |no bui | der
are al kal i netapyd§9ﬁ3HVUﬁPGFu§ﬂb§P R EfEH"affENnE c%ﬁﬂ'n&ﬁ :%ﬁﬁaﬁih
e.g. sodium andcambasz&aum dthley et ch g neh el taametrat @u(rEIﬂLA)i feonk Urh. end
pot assi um free from any grit, sand or the like) suitable for
. ‘detergents invariably contains at least 50% : U
1o0. montmorillonite and thus its cation exchange capacity is
at least about 50 to 75 meq. per 100 g of bentonite.
Pérticulérly preferred bentonites are the Wyoming or
Western U.S. bentonites which have been sold as Thixo-
jels 1, 2, 3 and 4 by Georgia Kaolin Co. These
15. bentonites are known to soften textiles as described in
British Patent 401,413 to Marriott and British Patent
461,221 to Marriott and Dugan. '
: Examples of organic alkaline sequestrant builder
salts which can be used alone with the detergerit or in
- 20.- admixture with other organlc and 1norgan1c builders are
alkali metal, ammonium or substituted ammonlum, '
aminopolycarboxylates, e.g. sodium and potassium ethyleﬁe.\./
diaminetetraacetate (EDTA), sodium and potassium '
.~ nitrilotriacetates (NTA) and triethanolammonium N-(2-
25. - hydroxyethyl)nitrilodiacetates. Mixed salts of these
polycarboxylates are also suitable.
Other suitable builders of the organlc type include
carboxymethylsucc1nates, tartronates and glycollates. Oof

- special value are the polyacetal carboxylates. The
30,



“hnitrilotriacetates (NTA) and triethanol amoni um N-(2- 25.
~hydroxyethyl)nitril odi acetates. ‘M xed salts of these pol ycarboxyl ates are
,also suitable. Oher suitable builders of the organlc type include
carboxynethyISUCC|nates tartronates and glagcol l ates. O special value are
the pol yacetal carboxylates. The 30. =~ 30 polyacetal carboxylates and
their use in detergent conpositions are described in U S. P 4,144, 226,
4,315, 092 and 481941? aDl keirBbty lateant sndn thiedid ausbuiinedstemglante
34

4,141, 676; 201, 858; 8 24, 4204 2

4,226, 960; 4, 23§°3‘£9é’4t§855563r§nd53 f&é‘% isgAltjslogrgl "evant f4 2éélgt;%?.gpean
Pat ent Appl i cat 4QB31509920@0802441 450ADS31 SthepDAB 9 Padients tare Similar
conposi tions of mq_%iegerg ﬂg&gt |4)n‘ @qesg%n.erql J169) sy cppggmt BEEd,

and, therefore, atlvel |l ow.d able'
to suppl endnt aﬂyzﬁﬂo§§ﬁété%ﬁﬁ4(k§ Ksﬁc%zés 5d|ﬁﬁ3§% S%Bo fﬁgﬁﬁﬂégiﬁ
mnfh an guxhllaqy3bqugy¥ gh@h4qgoa pai7yer il sear bokgvant aare Busomedn gh
cal of um bindl o pe3ba L VLRl ooy €, diio cld] digeigs oe 15
auxiliary builders asdnalesothel lcdmpoaitiimnsheofir tthe/apreaentt HétVQt!aﬁié?fgent
addi tives or adjyva t r I t
Lt @%&%ﬁpﬁﬁ Ly chlichherdeLa) 98hh Piaidrdid Oy It

addi - 20. tion dnct i dnal aesthetic
nature. THOs, beerusethyabpere %t&ﬁeHY|AOVhéoﬁﬂﬁﬂﬁEﬂi%nlsnﬁﬁﬁiﬁﬁhkﬁn§°of

soi I suspendi ng QHARMent any phosphate builder (such as sodium tri-
_ polyphosphate) with an auxiliary builder such as a
Y polymeric carboxylic acid having high calcium binding
| '  capacity to inhibit incrustation which could otherwise
15. be caused by formation of an insoluble calcium
'phosphate. Such auxiliary builders are also well known
in the art.
Various other detergent additives or adjuvants may
be present in the detergent product to give it addi-
~ 20. tional desired properties,_either of functional or
aesthetic nature. Thus, there may be included in the
fofmulation, minor amounts of soil suspending or anti-
redeposition agents, e.g. polyvinyl alcohol, fatty
amides, sodium carboxymethyl cellulose, hydroxypropyl
25. methyl cellulose; optical brighteners, e.g.  cotton,
- polyamide and polyester brighteners, for example,
stilbene, triazole and benzidine sulphone compositions,
especially sulphonated substituted triazinyl stilbene,
sulphonated naphthotriazole stilbene or benzidene
30.. suiphone, most preferred are stilbene and triazole
combinations. . : |
| Bluing agents such as ultramarine blue; enzymes,
preferably proteolytic enzymes, such as subtilisin,



redeposition agents, e.g. polyvinyl alcohol, fatty ami des, sodium

car boxynet hyl cel |l ul ose, "hydroxypropyl 25. nethyl cellul ose; optical
brighteners, e.g. cotton, polyamn de and pol yester brighteners, for
exanpl e, stilbene, triazole and benzidine %Hlphone conposi tions, especially
sul phonat ed substituted triazinyl stilbene, "sul phonated naphthotrlazole L~
stil bene or benzidene 30. sul phone most preferred are stil bene and i

triazol e combingibaBsinfl \alth HOENEEyBUEH %%xq“ﬂéﬁé%' "§s°wel1 CRCL TN,

preferably prot gtlc enz such™ as subti bromel i n

trypsin and pepiffi® d¥Rfel n%%‘“%ﬁy }ipase ypepenspryses,| | pade mighures

enzynes, - and nthéuees-trwam‘nd:zaré@wéLees,teét:@chlorosalicy1an111de,

tetrachl orosal i k ] F exachl ene; fungi ci des, .dye nment s

(water 5. dlsgé gﬂﬁ "OB Sgﬁﬂ/ B cides nvidgiasi abd ﬂﬁﬂ%ﬁ water

?:Tzi -yel[ I cﬁmj ngI Egim;gs?;e)as m:eh’ emvaamemeﬁ 4 zm@hﬁdwﬂa;bswnéd ! e of .
to erraxiggg £L0 oAl kyLs (?negcp rg)lltg_‘rslan

agE %

pH buffers colour hes perfune and anti-toam
suds- suppr essor§e13ugose; | FeBRdeEoRBoGhds toafoal edkyd adedhotherititeayhj ng

agents are cl asgbf 'O%gar béQRS'l)éuIﬂiaEenV% enea A% L4 aaanqo:plsﬁfbs $ AN

oxygen bl eaches. ach are t %Ifled by sodium h orite 15.
(NaQd ), pot assFORPHF cf Fm@cﬁi&fﬁﬁat Be\é Y9La A eﬂﬂ‘é’-tﬁ‘zﬂ’@}‘l Agpntsamr

trichl or oiigqcy aswds esappressofkygan. il esdldsonee dRPRARIYE edaky aigdl Wa and

pot assi um perbolggé&s per car bonat es and perphosphat es, and

The bleaching agents are classified broadly, for

convenience, as chlorine bleaches and oxygen bleaches.

Chlorine bleaches are typified by sodium hypochlorite

15. (NaOCl), potassium dichloroisocyanurate (59% available

chlorine), and trichloroisocyanuric acid. Oxygen

bleaches are represented by sodium and potassium
'perborates, percarbonates and perphosphates, and
potassium ‘monopersulphate. The oxygen bleaches are
20. preferred and the perborates, particularly sodium
perborate monohydrate is especially preferred
The peroxygen compound is preferably used in
~admixture with an activator therefor.  Suitable
activators are those disclosed in U.S. Patent 4,264,466
25. or in column 1 of U.S. Patent 4,430,244. Polyacylated (L
compounds are preferred activators; eamong these,
~ compounds such as tetraacetyl ethylene diamine ("TAED")
- and pentaacetyl glucose are-particularly preferred.
The activator usually interacts with the'peroxygeﬁ :
30. compound to form a peroxyacid bleaching'egent in the
wash water. It is preferred to include a sequestering



“pot assi um nonoper sul phat e. The oxygen bl eaches are 20. preferred and the
perborates, particularly sodi um perborate nonohydrate is especially
preferred. The peroxygen conmpound is preferably used in adm xture with an
activator therefor. Suitabl e activators are those disclosed in U.S.
Patent 4,264,466 25. or in colum 1 of U 82 Patent 4,430, 244.

P@Lyacylated conpounds are preferred activators; anong these, conpounds

such as tetraacet di a "TAED nd cetyl ucqse

particularly pr@géPF ? #ﬁ@ﬁaEPWP g&i GSBQWF% %Htéggé¥§ P%Q gen
30. compound- tﬁeaotﬁmn bertmeyzacisﬁdﬁ gaeadvxya ek ndnd nhyamgaahpsawldelt i's
preferred to ingludga é&&i{ﬂessto WtiSn i§2t§ egré’ée&&ho%oﬁﬁéﬁﬁi N ST to

i nhi bit any undgsired reaction meen suc oxyacid and
peroxi de in thePreflerssdit |S@ﬁu¢1stﬁ§lprgesé9§@tcﬁ ﬁrﬁteal abdgs. t@r éf@‘rmeé

sequesterin agéBEn?l%fxe Al teuer Miany, PR e ndt h iR stdBPsitySuch
that the tabi 1Ty constant. (pK) of t he corglexatron Is equal to or

greater than 6, censitany (RRlat€f, HheafImR xgtf-r‘-é’ﬁ’gtﬁsofe@ui&mﬂ%/ Pt re,
pK bei ng Convengreaaékytﬁaﬁl 8¢daby26Re,f ahnvhéerpKefl a8 Kondkestréngth

ts th I tant,. Th f I h
Vel les Tor compbexBeiloMehe/dhiR: T BR ReLRoNER AT EOPR Y | Fet LP&FchY
conditions are tRe7feamsuld: 89K=aﬂmgxﬁﬁmﬁberéimtabpeeseqhesthelnguagéﬁts
i ncl ude for exagplgm kBadddhtl,on %% hoesrﬁsgsfngmsd TR px At huketer

triam ne 1510 pentaacetic aci di e triamne penta-
net hyl ene phospﬁ@ﬂpeeﬁéFHOFDﬁfNPFOPEﬁH eftQT&/IShEhdrl‘ﬁ% nend EDTA at the

U stated conditions are 12.7 and_18 8( :espectlvely.
Suitable sequestering agents include for example, in
addition to those mentioned above, diethylene triamine

45 ‘pentaacetic  acid (DETPA); diethylene triamine penta-
methylene phosphonic acid (DTPMP); and ethylene diamine
tetramethylene phosphonic acid (EDITEMPA). |

' The composition may also contain an inorganic
insoluble thickening agent or dispersant of very high

20 surface area such as finely divided silica of extremely
fine particle size (e.g. of 5-100 millimicrons
diameters such as sold under .the name Aerosil) or the
~other 'highly voluminous inorganic carrier 'materials

) disclosed in U.S. Patent 3,630i929,'in_proportions of

N\ 25 0.1-10%, e.g. 1 to 5%. It is preferable, however, that

compositions. which form peroxyacids in the wash bath
(e.g. compositions containing peroxygen compound and
activator therefor) be substantially free of such
compounds ‘and of other silicates; it has been found,
" 30 for instance, that silica:




t et amet hyl ene phosphoni ¢ aci d (EDI TEMPA). The conposition may al so contain
an inorgani ¢ insoluble thickening agent or dispersant of very high 20

surface area such as finely divided silica of extrenely fine particle

size (e.g. of 5-100 mllimcrons dianeters such as sold under the name.
Aerosil) or the other highly volum nous inorganic carrier materials =~ &~
disclosed in U S. Patent 3,630,929, in proportions of 25 0.1-10% e.g. 1. ?ﬁ
to 5% It is preferable, however, that cygpositions which form peroxyacids ™~
in the wash bath (e.g. conpositions containing peroxygen conpound and
activator therefor) be substantially free.of such conpounds and of other
silicates; it handedlifcates Hdmdioy thstunbesitddtdetonpositidl afdthe

silicates'pronoégﬁqﬁilgl S|red deconposi tion of the peroxyacid. In a .
preferred form |nvent|on the m xture of liquid non-ionic surfactant

and solid |ngredlent§n:§:nngﬁanﬂﬁﬂtﬁpnm1Qitthelxmweypéonf thé | mintubechf
~the 5. part | alenfie? Horilidili%: SRl thiMHEURD SHPLE {RPHEEnEs! £3° t han

about 10 m crons an aver age article size m crons or

even |ower (e.gS uPlﬁ%?%&)toédhﬁ(‘}s’ﬁjr Fen kvee of Ml detmpthichitheare of
such smal b.si zeph&taamrsi\m Y luhe tsbngﬁlmré@m&@él@fb%ea@ced to

Sropor t Lon of - SOREF (bt H WA GRS Bk oy ah, B RIASS BRAKL LG,
such as about 58%gze I¢eft 2t ko 36 mdcpams crswer loweantecy.w tiieaoh)ot her
and are not Comp031tions whose dispersed particles are of such small

;; ;)_,

" In the grinding operation,_it is preferred that the

: 'size have improved stability against separation or
10. settling on storage.

proportion of solid ingredients be high enough (e.g. at
'least about 40% such as about 50%) that the solid
particles are in contact with each other and are not
- 15. _ substantially shielded from one another by the non-ionic
surfactant liquid. Mills which employ grinding balis
(ball mills)'or similar mobile grinding elements have
-given,very-good results. Thus, one may use a laboratory
batch attritor having 8 mm diameter steatite grinding
20. balls. For larger scale work a continuously operating
mill in which there are 1 mm or 1.5 mm diameter grinding
balls working in a very small gap betwee_n a stator and a \;J
rotor operating at a relatively high speed (e.g. a CoBall
- mill) may be employed; when using suchamill, it is
25. desirable to pass the blend of non-ionic surfactant and
solids first through a mill which does not effect such
fine grinding (e.g. a c01101d mill) to reduce the
particle size to’ 1ess than 100 microns (e.g. to about 40

microns) prior to the step of grinding to an average
30.



15. substantial Ly shielded from one another by the non-ionic surfactant
liquid. MIls which enploy grinding balls (ball mlls) or simlar nobile
grinding el enments have given very good results. Thus, one may use a.

| aboratory batch attritor having 8 nn1d|ane%qr steatite grinding 20.

bafls. For larger scale work a continuously operatlng mll in which there -
argrl mmor 1.5 mmdiameter grinding balls working in a very small gap

bet veen a stat or papd 13 IOt Qha?ﬂé&é&-l NHedlowd é%lo%ttl vaby mighomeedrd ethe a
CoBall mll) may S|ng such a mll, it is 25. desirabl e

to pass the blen8°BF§HBﬁuFogP& Isw ctant and solids first through a mill
whi ch does not eff ect I&uCtIfhél rpa:gfeﬁﬂeag Keagy adabll cmﬂqﬁial )débergéudﬁ

the particle siz R 10, crons r rior
to tﬁe step of g gl%olglﬁgav%g g-jeh%o régg%tpagf’ &Eié dnet (ﬁpf%eﬁ'ow
about 10 nscronpropnrthensontbaMS omal thei [Yotakh cnmppseﬂ:epned madessdut y
liquid detergent ¢ 3?9%5% Q?éc@%ihﬁ? BEe%ﬁ%tlh%¥%6&bﬁ%s %&Q‘Q%'f%llows-

proportions (base conposi tion unl ess ot herw se specified)
of the ingredients ar§U§Eeﬂéﬁﬂoﬁ?tgmﬁﬁﬁhdbﬂiH@?érgéﬁﬂhﬁﬂI%Rﬁ ranggi % he

range of about 1beﬁt6@% £oClE 035 siita?abou®030 €09508h0EL g25Saboud0%s 10.
Li qui d phase co abg non-ioni c surfactant and di ssol ved anphiphilic

Vi scosity- contr and gel - inhibiting conmpound, within the range of
about 30 t01@0% suchLaq_u_aﬂoqihaéhﬂatooﬁﬁﬁ’d.sﬁ.hgs numesioniny stsfactant and

dissolved amphiphilic viscosity-controlling and 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 such as a glycol, e.gq.
15. polyethylene glycol (e.g. "PEG (Registered Trade Mark)
' 400"), or hexylene glycol, such as up to 10%,
preferably up to 5%, for example 0.5 to 2%; the weight
ratio of non-ionic surfactant. to amphiphilic compound
~is in the fange of from 50:1 to 3.4:1, preferably from
20. about 25:1 to 3.4:1, especially preferably, from about
19:1 to 4:1; . - '

: Polyether carboxylic acid gel 1nhib1t1ng compound,
in'an,amount_to supply in the range of about 0.5 to 10
. _ ~parts (e.g. about 1 to 6 parts,'such as about 2 to 5
\_ . 25. parts) of -COOH (M.W. 45) per 100 parts of blend of
~such acld compound and non-ionic surfactant.
Typically,_the amount - of the polyether carboxylic aéid

compound is in the range of about 0.01 to 1 part per -
part of non-ionic surfactant, such as about 0.05 to 0.6

30. part, e.g. about 0.2 to 0.5 part; -

Acidic organic phosphoric acid compCund, as anti-



i n¢cl ude m nor amounts of diluent such as a glycol, e.g. 15. polyethyl ene
glycol (e.g. "PEG (Registered Trade Mark) 400"), or hexylene glycol,

such as up to 10% preferably up to 5% for exanple 0.5 to 2% the

wei ght ratio of non-ionic surfactant to anphiphilic compound is in the
range of from50:1 to 3.4:1, preferably from20. about 25:1 to 3.4:1, e
especially preferably, fromabout 19:1 to 4:1; Polyether carboxylic acid H
gel -inhi biting conpound, in an .anount to ?_?upp_l y in the range of about 0.5
to 10 parts (e.g. about 1 to 6 parts, as about 2 to 5 25. parts) of
-COOH (MW 45) per 100 parts of bl end of such acid conpound and

non-iont ¢ Surf BeERTlngTugeRY:! Vugl B 30URLLOL LS IR0! Yl hele SALROKYL ©

acid conpound isin e "of oer par n-Tonic _
surfactant; sucf.@% tbobs, OSOBht @0 adsaot 045 tto 62@. adutaloettd. D.to

part; Aci d| C organic phosphorl c acid compound, as anti- - 35 settling .
agent: -up to 5% for exan'q_ in the ran e of 0.01 to 5% such as about
'0.05 to 2% e.g. aboSpifable,repges,ofipther,ppidoselodatergfttonal

- detergent adﬂi L@a?astwesba@tuymzyg@sta g%toemcitﬁadeeit&ﬂ%%g/oﬁz -ttc_. ].:L.B%
coTr oSt ol MNDNLGES - oBBRaBnt 2ef0H (B0 BTSRRIV 43 Iggi0idpant I foam
0.1 to 3% thicheafegabdentSs tm@oa,spammfsam @gemtib¥nd udscanple 0.1 to
;g;/q aﬁ{ Ief 5;?P|C)ys&8{>9e§s/‘6r§o' ! 01Qo 15§USB§QQEQQb‘T§d Oa'}.td g%Ed%%S'eQa%f‘egents
to 3%; thickening agentsand dispersantS'— 0 to 15%,
| for example 0.1 to 10%, preferably 1 to 5%; soil _ -;) =
10. suspending er ‘anti-redeposition agents and anti- ~-yellowing
agents - OPto 10%, preferably 0.5 to 5%; colourants,
perfumes,Lbrighteners and bluing agents total welght 0%
to about 2% and preferably 0% to about 1%; pH modifiers
and pH buffers - 0 to 5%, preferably 0 to 2%; bleaching
15. agents - 0% to about 40% and preferably 0% to about 25%,
- for example 2 to 20%;'b1ea¢h stabilisers and bleach
activators 0 to about 15%, preferably 0 to 10%, for .
example, 0.1 to 8%; sequestering agentsbf high complexing'
power, in the range of up to about 5%, preferably about
20. 0.25 to 3%, such as about 0.5 to 2%. In the selection of
 the adjuvahts, they will be chosen to be compatible with .
the main constituents of the detergent compositioh;- kJ_
The invention may_be put'into practice in various
ways and a number of'specific'embodiments will be
25. ° described- by way of example with reference to the
' accompanying drawings, in which: _
~ Pigure 1 is three graphs of viscosity plotted _
against total surfactant concentration in water for the

compositions of Example 2;
30.



agents - 0 to 10% preferably 0.5 to 5% colourants, perfunes, optical

bri ghteners and bl uing agents total weight 0%to about 2% and preferably 0%
to about 1% pH nodifiers and pH buffers - 0 to 5% preferably 0 to 2%

bl eachi ng 15. agents- 0% to about 40% and preferably 0%to about 25% for
exanple 2 to 20% bl each stabilisers and bl each activators 0 to about 15% -
preferably 0 to 10% for exanple, 0.1 to 8% sequestering agentsof high
conpl exi ng power, in the range of up to about 5% preferably about 20.

0.25 to 3% such as about 0.5 to 2% In 3fhe selection of the adjuvants,
they will be chosen to be conpatible with the main constituents of the

det ergent conposition,, The invention_nay be put int. ractice in various
ways and a nunber of r}‘s’ﬁé’(ﬁq‘q g”eﬁ%‘d&ﬁb#? %:R'@ t?gafg’go °%é€5c§‘|"b%’dt36y way of
exanpl e with refpdreriosd tagyd dres tacomrgphnyurfactant ngoncemt bt Lo i geaited i's

t hree graphs of f\grsq:%t%i t%ngq%t%%%naﬁgadgsfb?é%ﬂ %ur%a}f& ant concentration in
anpl e 2; . 6

wat er for the cdompositions™ o I'gures 2A and 2B are
five graphs of viscodligpne & tied thysengraphsiofs wifsaasitty edmfetrd ation in
water for the 'C%?&%!sft' Uotadl RNt coHbiti U orP 15 Jd¥&e ﬁsfpme of
viscosity _plotted against total surfactant concentration in water for the
5. conposi t i GRPRSSIEIARS O EXamPla dhyortions and percentages are by

wei ght unl ess ot her WaSel i pieb i eTons P fedcentages are by weight unless
otherwise indicated. |
EXAMPLE 1 o |
\_ : ' A heavy duty built non—équecus liquid.nohfionic
10. cleaning composition having the formula given in Table 6
below is prepared:

15.



A heavy duty built non-aqueous |iquid non-ionic 10.
havi ng- the formula gi ven |n Table 6 below is prepared: 15.

I ngr edi ent
17.0 Surfactant
Acid 1

10. 0 Dequest 2066 2

tri pol yphosphat

Wei ght % Surfactant T7

T8 o 37 17.0 5 Dobanol 91-5

5.0 Di et hylene glycol nonobutyl ether
_ 1.0 TPP NW (sodi um
e) 29. 0925 S@ABWEAG CP5 3 (Cal ci um sequesteri

agent) 4.0 19 . Pegbapate [err] (sodluntperborate ht %0

nonohydrate. T.
5632 4

0.5 Esperase (RegrghetgdtTrade Mar k)

Duet 787 5
(anti-redepwsit

raacetyl et hyl ene di am ne) z4qg%§¢§wphos

Surfactant T7 0.3 Stilbene 4 (optical WriQhtener)

0.6 Relatin DM.4050 6

Pghanol 91-5 Aflé agent) 20 Blue Foul an sandol?nft (dye) -

0. 0075 Notes onDIebhylﬁné) gly€be mdhebutiydatettrerpr oduct of Dalgeyml 91-5
[err] fatty alc hoI % gﬁﬁhaped with 5 nol es ethyl ene 25 OX|qe W th :
ester. Dequest is the sodium salt
h&YRE) f 2) . Deq 2066 he 'sSHi |

succinic anhydr
of diethyl ene

.10

15

TPP NW (sodium tripolyphosphate) _ 29.0925
Sokolan CP5 3 (Calcium sequestering agent) 4.0
Perborate HZO (sodium perborate' _ 9.0
monohydrate
T.A.E.D. (tetraacetylethylene dlamlne) | '1 4.5
" Emphiphos 5632 4 | | 0.3
' Stilbéne 4 (optical brightener) _ 0.5
Esperase (Registered Trade Mark) ' 1.0
{(proteolytic enzyme) ‘
Duet 787 ° 0.6
Relatin DM 4050 6 (antl-redep051tlon 1.0
agent)

20

Blue Foulan Sandolane (dye) _ _ 0.0075

‘Notes on Table 6

25

30

1) The esterification product of Dobanocl 91-5 (a
Cg-Cq¢ fatty alcohol ethoxylated with 5 moles ethylene
oxide) with succinic anhydride - the half-ester.

2) Dequest 2066 is the'sodium salt of diethylene
triamine pentamethylene phosphoric acid. '

3) A copolymer of about equal moles of meth-
acrylic acid and maleic anhydride, completely
neutralized to form the sodium salt thereof.

4) Partial ester of phosphoric acid and a C16 to
Cqg alkanol (about 1/3 monoester and 2/3 diester).

5) DUET 787 is a fragrance.

cl eani ng conposition
37 TABLE 6

ng

1.0 (proteotyjic enzyne)

(a

QJ

.y



“triam ne pentanethyl ene phosphoric acid. 3) A copol yner of about equal
mol es of meth- acrylic acid and naleic anhydride, conpletely 30
neutralized to formthe sodiumsalt thereof. 4) Partial ester of
phosphoric acid and a [err] to [err] al kanglg (about 1/3 nonoester and 2/3
direster). 5) DUET 787 is a fragrance. 38 6) M xture of sodi um
cas boxymet hyl cel | ul ose and hydroxynet hyl cel | ul ose. This conposition is a
. stable, free-flow ngg)bui Mixtiee o¢ lsoddum icarbdsyaizthyl ¢l IRABIY and
conmposition in ghlch t he Eg&y%ggsqhate bui | der is stably suspended in the
|i qui d non-i oni BYSEPKYBELAY L5RISBIOBRAMPLES 2, 3 and 4 in order to

denonstrate the effefhisotompesiitioasiisya ctable, freéegdlowimgyi thuidt,
agents, the 10 _vyari .CONMPOSi;ti QRS _put.in ¢ ed USi ng
t he above-descrpégdbggiﬁg t'an 1%@9 Cf%&ﬁEg l%ofgggkgféhr@é§§§%$g%%fqJP
Surfactant g7 awbisbr thet @aelypdp te b er 73s astahdynsunsagndeds in qui d

non- ionic surfaee aGhLLNA RLAATLAYCAGEREactah® Phadll ons 15 containing 5%
10% 15% or 20% of anphiphilic additive were prepared and were tested at

[err] and [err] for different dil & 4 e. 100% 83% 67%
~ 50% and 33% total nolni 08rdedur tact demokis rateadthéei vefgeraent ot | ¢he
Poe after dilupbon v @) JBiEfor W YUIIVERbITSE WfekesS0 the
10 various compositions set out in Table 7 were prepared
using the above described Surfactant T8 (C13, EO08)
. 50/50 weight mixture of Surfactant T7 and Surfactant
-/ T9) ((S) in Table 7) as the non-aqueous liquid non-
| | ionic surface active cleaning agent. Formulations
15 containing 5%, 10%, 15% or 20% of amphiphilic additive
were prepared and were tested at 59, 10°9, 15° or 20°
and 25°C for different dilutions with water, i.e. 100%,
83%, 67%, 50% and 33% total non-ionic Surfactant T8

plus additive concentrations, i.e. after dilution in

20 water. The additives tested were

- 30



39 Alfonic 610-60.[err] ((Al) in Table 7), ethylene glycol nonoethyl ether
(C2-EOL) ((A2) in Table 7), and diethylene glycol nonobutyl ether (C4-EQ2)

((A3) in Table. 7). 5. - TABLE 7 Additive

Addi tive Exanple S type % 2A 95

Al © 5.10. 2B 90 Al 10 2C+
85 Al 15 2D 80 Al Yo
20 3A 95 . A2 29 5 3B 90 o
A2 10 15. 3C g% T A 15 3D
80 A2 20 4A 95 A3

5 4B - 3 - =

e Afﬁ§95%_61o4fp (Cg‘EO4.4%é(A1) iﬁ“%éﬁieAé), ethy3ene

. . 20
The resul ts ofglyeedbsmppopthadi Glham (H4-HAh (dA22ain Takided 7donpd4i ti on
at each tenpergidiiy,iéné ! §ustbat adriobutiyel osttids at4-amded (Fa3fhi gHr eablel.
25. Figure 1 gi'ves 3 plots at [err] and [err] for the Exanple 2
fornulations..7¥igures 2A and 2B give 5 plots at [err] and [err] for the N
Exanple 3 fernulations. Figure 3 gives BABLBtZ at [err] and [err] for the
Exanple 4 formul ations. The X axis plots 30. the total surfactant content
and the Y axis the viscosity

Additive Additive
Example S - type B
2 95 _ _ Al -5 _

210, 2B - 90 At o - U
2c - 85 a1 15
2D 80 a1 © 20
3A 95 a2 . 5
3B 90 A2 s 10
15. 3c 8s .~ A2 15
30 80 A2 20
aa 95 a3 s
4B 90 A3 | 10
: i 85 a3 15
20. 4D 80 A3 20

The results of viscosity behaviour on dilution'of each .
tested composition at each temperature is illustrated in N/
the graphs attached as Figures 1-3.

25. Figure 1 gives 3.plots at 5°¢, 15°C and 25°C for the
Ekample 2 formulations. Figures 2A and 2B give 5 plots
at 5°c, 10°¢, 15°c, 20°C and 25°C for the Example 3
formulations. Figure 3 gives 3 plots at 5°C, 10°C and
25°C for the Example 4 formulations. The X axis plots

30. the total surfactant content and the Y axis the viscosity



* 40 in each graph. Referring to Figure 1 for Alfonic 610-60, 5% addition was
sufficient to inhibit gelation at [err]; however, in the plot of viscosity .
vs. concentration of non-ionic a sharp viscosity maxi mum was observed at
about 5. 67% concentration and a shoul der was observed at about 55%to
35% non-ionic concentration. At [err], 15% addition was necessary to avoid
gey formation. The viscosity decreased to a m-ninumat a non-ionic

concentration of about 83% at all |evels of additive .addition at 50C 10.
whereas at the higher tenperature, viscogigty mninmns were observed for the
non-diluted fornul ations, i.e. 100% non-ioni ¢c concentrations. ‘At each

tenperature and for each tested concentration of additive (except at 20%
addi tive at [erfih)eacheyghiptel y sharp peak i.s seen in the 15. Vi scosity

e ting between 75 {,0.50% congentration_ of. no to 50%
di(: 3t : o%) Referri ngk?geﬁfpaﬂ‘?e °2k1§HEezé f1°5r A f‘%ﬂ g1gq"f(,°dl Fonoet hyl
et her 5@6add|t|aédmasonapableuﬁficuhnbltpngn@dbitogmmatmonﬂ&ﬁ12ﬁ°¢1wr]
Ho h d/ f d
wever, sharp pegkyed) i& dt%% glo@aélf”%i%co‘éiscipl t%% S‘Bﬁrc%h@:%ft{legf%? Vel

at each tenperature and concentration, “a S were
not as pronouncBEnaionsF Al share 819096itxnma¥ému§oW§sa9§59€XFﬁoﬁ§ @ipout

- rr:&th num \3 scosi GVGScoﬁéEQeratlhasnahnal ahehoad del Vﬁscaﬁeawel”& 'a(%n%b@%?:/ or
naner 25 or CERE' BhUSER, sell dohecaceptable for coELeral e, RS e
observed for diwasyheocesghygotonanolhdt gk letfbamatiiondy mhcpeﬁ&buhatgomn to
[crr] ai the Zoﬁééﬂgééé&etbexehinEMSH gt Ehgohgwgki%dgbgbégtration of
U about 83% at all levels of additive addition at 5°C
10. whereas at the higher temperature, viscosity minimums

" were observed for the non-diluted formulations, i.e. 100%
non-ionic concentrations. At each temperature and for
each tested concentration of additive (except at 20%
additive at 25°C) a relatively sharp peak is seen in the

15. viscosity existing between 75 to 50% concentration of
non-ionic (i.e. 25 to 50% dilution).
Referring to Figures 2A and 2B, for ethylene glycol
' monoethyl ether 5% additive was capable of inhibiting gel
formation even at 59C. However, sharp peaks and/or
+20.  maxima of viscosity were again observed at each
temperature and additive concentration, although the
effects were not as pronounced as for Alfonic 610- -60, and
for some applications the maximumiviscosities, especially
at higher additive concentrations and/or higher

25. temperatures could be acceptable for commercial use.

Referring to Figure 3.on.£he other hand, there were

no sharp peaks in viscosity observed for diethylene
glycol monobutyl ether at any temperature down to 5°C at

the 20% additive level., Even at the lower additive
30.



30.

substantially
t han for

41 | evels the viscosity peaks and the viscosity val ues at
all dilutions (caoncentrations of non- ionics) were | ower

either the C8-EQ4.4 or C2- EOL additive. 5.

The foll ow ng

Table 8 is representative of the results whjgh were obtained for the
different additive concentrations, dllutlons and tenperatures,
for 20% addi ti ve and 50C tenperature: TABLE 8 10.

gi ven

~Viscosity at [enekels thé:’ﬁltirsc(cfﬁ.

No wat er

50% wat
5 3D 80% Surfac?f'lgﬁtt f’%

a& gg gi&%lonso ZS?Xcentraféofg ofp %Eﬂb

but are =

'h!t
tgec@eaks and thaomtsclasitgommésoa@ |

1. 240

Surfactant T8+2@eRics(). ﬁ@ie lower OcRRd8 for eitBefDth80VSSRO4adk oot TB+20%C

0. 690
[err]
(C8-
25.

20.

4. 4EO) 5A1 ( Pa.

0 g@ Notes on Table 8 A = ethyl ene nonoet hyl
etﬁyFéne col nonobutyl ether (A3) C = Alfonic 610-60-
sd@he- ﬁ_@l ewdag (Bahlep & 1iss Prepsesentat t¥et iof fohees).

et her

42 CLA|N§esults which were obtained for the different additive

10 -

15.

20.

25.

given for 20% additive and 5°C temperature:

‘concentrations, dilutions, and temperatures, but are

TABLE 8

V;scosity at 50¢ Pour

(Pa.sec) Point

Ex. Compositions: - 'No water 50% water  (°C)
5 Surfactant T8 only 1.140 ©1.240 5
3D 80% Surfactant T8+20%A 0.086 0.401 -10
4D 80% Surfactant T8+20%B 0.195 -~ 0.218 -2
3

2D 80% Surfactant T8+20%C  0.690 0.936

Notggﬁon'Tabie 8 :
ethylene monoethyl ether (A2)

A=
B = diethylene glycol monobutylAether (A3)
C = Alfonic 610-60 (C8-4.4EO0) (a3

(Pa. sec = 10 poises (e.g. 0.218 Pa.sec = 218 centi-

- poises).

R
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1. A liquid heavy duty |aundry conposition conprising by weight a

suspension of 10 to 60% of a detergent builder salt in a |liquid non-ionic

«surfactant, the said conposition containing an anount 5
poly-(C2 to C3) alkylene glycol nono([err],to C5) alkyl et he}llmm!jlgmmlmmll
-decrease the viscosity of the said suspens #%n both in the absence wat er *
aR& upon contacting of the conposftion with water, the amount of |iquid
non-ioni c surfactant and al kyl ene - 10. cLATH bycol_npnoalkyl ether being in
the range 30 to 70% of the total conpos the ratio of non-ionic
surfactant to glycol ether being in the range from50:1 to 3.4:1. 2. A
conposition as clained in daim2l in.which the ratio. of non- |on|c

surfactant to glycol ether is in the range 25:1 to 3.4: 1. 3.
conposition as claifded i ® CLAdigRid | Reaveh duty laurdgy; a'FPBP&Sltﬁ)#PPom c

surf?ct ané to gidncphseﬂrfgerbyswelgtﬂte aa%@% s]J.an 6f1104 to Aoeoramsatlon
as Cl al ne in

E 2 WhICh é coI %ég IS a nnng
di al kyl ene 25. er&l%‘bl lél’ﬁ 8% 28 tlaOn apid PR R afbﬁﬁm 1,
2, 3 or 4, in\dunﬂadﬁ&ntukyhensaqumﬁmpmmbhiéylcehhaﬁnnsgdmﬁramemnt

g1 v50B ronobut M o Nidnodor, pel]-To, ¢ ETPoRIkRag" BIE hal B2 T ¢

fatty al cohol &Kk&g) RIkyhiather uffigleant to decrease the viscosity
of the said suspension both in the absence of water and

upon contacting of the composition with watér, the
Lv/ amount of liquid non-ionic surfactant and alkylene
10. - glycol monoalkyl ether being in the range 30 to 70% of
the total composition, the ratio of non-ionic
surfactant to glycol ether being in the range from 50:1

to 3.4:1. '

15. 2. A;composition as claimed in Claim 1 in which
the ratio of non-ionic surfactant to glycol ether is in

the range 25:1 to 3.4:1.

3. A'composition asiclaimed'in Claim 1 in which

20. the ratio of non-ionic surfactant to glycol ether is in
_ the range 19:1 to 4:1.
N/ o ' - . . o
4. A composition as claimed in Claim- 1, 2 or 3
- in which the glycol ether is a mono or dialkylene
25, _

glycol ether.

5. A composition as claimed in Claim 1, 2, 3 or
4, in which the alkylene glycol monoalkyl ether is

diethylene glycol monobutyl ether.
30. : _



al kyl ene oxide per nole of fatty 5. alcohol. 7. A
;Hul m"au “ HI | aundry conposition conprising a suspension of a
alt inaliquid non-ionic surfactant, the said

corrp05|t|on 10. c¢ont ai ni ng an anount of a. o- or poly-(C2 to C3) alkylene |
gl ycol nmono([err] to [err]) al kyI et her suftfcient to decrease the’ N
viscosity of the said suspension both in the absence of water and upon S

contacting of the cogpositi e@?;ne o] [ s 15.
pol yet her carboxyl i c%gm dk ;?:E)e‘ﬂotél of sfhe sal po{lyeﬁ' gfrh gémb%z!x | c@am d
bei ng sufficienert §,fdnt waichodre Hauishnontioni aisunfagtante 1s cﬁu‘ého '

non-ioni ¢ surfagpang Ot gsic%m "eigbxyilted with £rdin COMRRSi {2 0N
as claimed in Caim?'; whi ch t xyllcacidlsahalf

car,

ester of a di caPBéLpl |Q;f a%l Ha2at® 69310?11%/2531?6339?‘[5' ARE Bole of ifafiy
heavy duty 5.l augdewheanposition 25. conprising a suspension of a detergent
builder salt in a liquid non-ionic surfactant, the said conposition
cont ai ni ng an armount of a nmono- or poly-(C2 to C3) al kyl ene gl ycol
nmono([err] to [err]) 7al kyRA elhqnis?ufhéaivqntdubydeclmsé.rwhecmposiittigpmf
t he said suspen 3Q. a n
of the COh‘pOgl t?gﬁgrgg I%B Sds}éa‘l%n urt ét&@%&ﬁt Bgiaee gy}t@C{ﬁ °

S

organi ¢ phosphoﬁuslwm-ﬂ)uﬁd’ww ﬁuﬁgﬁéltémtli’d-lté‘neo{)lﬁgesl %‘P@:ﬂﬁﬁm. |
present in)an agewHai®ing 'aﬁcraﬁ@é@nt”aﬂf étﬂbhld-tkrof)oube-(@lsﬁénfﬂfﬂ of
(he et orgent o 3] oo 08 G5 VR LR Thnel sufhscient
o to decrease the viscosity of the said suspension both

in the absence of water and upon contacting of the

composition with water, and which further comprises a

o

15. polyether carboxylic acid, the amount of the said
polyether carboxylic acid being sufficient to further
- lower the temperature at Which the liquid non-ionic
surfactant forms a gel with waf:ei:;'

- 20. 8. A composition as claimed in Claim 7, in which
the polyether carboxylic acid is a half ester of a
dicarboxylic acid and a non-ionic surfactant.

9. A liquid heavy duty laundry composition
25, comprising' a suspension of a detergent builder salt in NG

a liquid non-ionic surfactant,: the said composition'
containing an amount of a_'-me_no- or. poly-_(Cz_'_ to’ C3)
alkylene glycol mono(Cy to Cg) alkyl ether sufficient

to decrease the viscosity of the said suspension both

~ 30. in the absence of water and upon contacting' of the
composition with water, and which further comprises an
acidic organic phoépho.rus- compound having an acidic

-POH gi:oup_ which compound is present in an amount to



-

5. 1 to 8, which further conprises an acidic organic phoSphorus LUHpuuuu

having an acidic -POH group in an ampunt to increase the ;t "
*suspensi on of the detergent builder in the liquid non-ioni c '!e"mn l j ,"l
' A conposition as clainmed in any one o£4CIa|ns 7 to 9,

&§n1about 30 to about 70% of the |liquid nonh-ionic surfactant and the

vyl ene gl ycol nonoal kyl ether at a weight ratio of -non-ionic 15.

surfactant to giyeskasgkehethen b&%ﬁl@‘ﬂ@yo‘cof“ﬂﬂé‘b%s%@néébﬁ 3of 1th@nd

from about 10 t bout 6Q0% pof .t he, suspen tergent bu
conposition as ‘%g ?&"éﬂw Sheldit f of-ignig S‘Aﬁf@ﬁtﬁﬂh her

conprises a polyether carboxyllc aci d gel |nh|bitin? conpougd In an ?n?ﬁnt
f f bout 0.5 to r o) ep 10 r 0 e
gol yre;)hmef1 ggr boxyl i c aC| ? %‘?1'“0‘9%?11%( 3 8 LD%‘% s%?¥a%?%n$ éiaéleﬁdl c
cwganlc;ﬂ%spmiléowﬁfiUbﬁ&hmﬂur2$erasom@nyﬂessenﬂactﬂagmu:gamian

amount in the r KEnIé 0&ﬁ§8i£ﬁd0h937ﬂ19 24 @89&9@“?8?" u%eeirpr affor €

det er gent addltlves se ected Tromthe group consistin

0
corrosi on i nhi ARMRE ta ipcreaseafdin Stabhbkity, pﬁfe§g&w§uﬁ9ﬁn§&9ﬂr@f
agents, disperggntés,détielrgdnt sbapQdk g fgenthe aDiguiRteRRsnliPhic

agents, anti- vy agents, col ourants, perfunes, optica
bri ght eners, % rm%t%%er pH buffers, bl eachi ng agents, bl each

st abi |l i seri. bleach actlvators, and 45 sequestering agents.
- 11 A composition as claimed in any one of Claims

o . 4+ to re, which comprises from about 30 to about 70% of
~ the liquid non-ionic surfactant and the alkylene glycol
monoalkyl ether at a weight ratio of non-ionic
- 15, surfactant to glycol ethe:'in the range of from about
50:1 to 3.4:1, and from about 10 to about 60% of the

-..suspended detergent builder.

'12. A composition as claimed in any one of Claims

20, - 1 to 11, which further comprises a polyether carboxylic

acid gel inhibiting compound in an amount of from about

0.5 to 10 parts of -COOH group thereof per 100 parts of

the polyether carboxylic acid and the liquid non-ionic

_ surfactant; an acidic organic phosphoric acid compound,

(U . .25. as an anti-settling agént, in an amount in the range of
. from about.0.01nto 5%, and optionally, one or more
detergent additives_selected from the group consisting

of enzymes, corrosion. inhibitors, anti-foam agents,

_ suds suppressors, thickening agents, dispersants, soil
;30.'-suspending;agents,-anti-redeposition\agents, anti-
vyellowing agents, colourants, perfumes, . optical
.brighteners, 'pH modifiers, pH buffers, bleaching

agents, ‘bleach stabilisers, bleach actlvators, and



s claimed in any one of Clains 1 to 12, which is [err]
lﬁlgmq ueous 5. 14. A conposition as clained in any- one of
L0 , sin*whi ch the detergent builder conprises an alkali metal
poI yphosphate, the al kyl ene gl ycol ether i di et hyl ene gl ycol nonobutyl _
ether, ~and the liquid 10. non-i oni ¢ suff act ant conprises a secondary = -~
[err] fatty al cohol et hoxyl ated with about 8 nol es ethylene oxide per nole }H :
of fatty alcohol on as claimed in any one of Cains 15.
1to 14, which C(ﬁ]{%al ns gﬁ%gﬁel%er carboxylic acid which conprises a
partial ester of a [err] to [err] fatty alcohol ethoxylated with average 5
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{ 15. A compos-it‘ion'as claimed in any orie of Claims
: 15. 1 to 14, which cbntains a polyether carboxylic acid
which comprises a partial ester of a Cg to Cyq fatty
averase
alcohol ethoxylated with abeut ‘5 moles ethylene oxide
with succinic acid or succinic acid anhydride, and an
acidic organic phosphoric acid compound which comprises
20. a partial ester of phosphoric acid and a C16 to Cyg

alkanol.

16. A non-aqueous liquid laundry composition
which is pourable at temperatures below about 5°C and
‘which does not gel when added to water at ‘temperatures \J
below about 20°C; the said composition comprising a
liquid non-ionic surfactant and a meme—er—poly{Cy—te
Sx—etkylene. glycol mene-(-e-l—c-s-)—a}.-ky-l- ether and being

substantially free of water, theL atip of non-ionic
surfactant to glycol ether being in the range from 50:1
‘to 3.4:1, the liquid non-ionic surfactant being a C,
to Cyg primary alcohol ethoxylated with from ebeut 3 to
12 _ethylene oxide groups and the glycol ether is

25,

- 30.
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surface active agent and for dispensing thg, conposition fromthe said"”

fontainer into a water -bath in which the said laundry is to be washed, in
Whi ch the said dispensing is effected by directing a 10. stream of

unheated tap waﬁgmuymghé:@qy%@njmaﬁamaﬁjlléﬁﬂ@ﬁ:he sai d cont ai ner whereby
the said conposition is carried by the said streamof water into the said

“water bath, the inproverent conprising including in the said non-aqueous
conposi tion.an anounf7.of Ia reonmethodpdiop( [£11]lirdd. a tcpr(t}slméﬂ(yw&hh & ycol

monof er (] al kyboalete RN §aLNe1 COUREST LA0PaE40nPe SlAY OU e Nt O

t he sai d contai ner Ion”Is at ures

bel ow r oot errvbmhurt@eammmty inecceonppeed- ati dpagde presiominan gy

gel ation when g@ntacequly (A8n20on iRl SuPkhRaMde 1GbCh AL T SR 'ﬂbr |
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conprises an akha@hénﬁéﬂdpQBMEQQﬁQPahﬁereby the said composition is
carried by the said stream of water into the said water
'bath, the improvement comprising including in the said
non-agueous cémposition an amount of a mono- or poly(Cy
15. to C3) alkylene glycol mono(Cy-Cg) alkyl ether such
that the composition can be easily poured into the said
container even when the said composition is at tempera-
tures below room temperature and whereby the composi-
tion does not undergo gelation when contacted by the
'20. said stream of water and readily disperses upon entry
into the said water bath.

(,;

18. A method as claimed in Claim 17, in which the
said lecol ether is diethylene glycol monobutyl ether.
(,  25. | |
19. A méthod as claimed in Claim 17 or 18, in
which the said detergent composition further comprises
at least one detergent builder stably suspended in the
. said liquid non-ionic surface active agent.
30. _
20. A method as claimed in Claim 19, in which the
said detergent builder comprises an alkali metal
polyphosphate. '
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t\) m‘mﬂ““ m“““fem fically descrl beé herein with reference to Exanple 1.

| - s
| 21, A liquid heavy duty laundry composition as
l claimed in Claim 1 substantially as spec:.fically
; described herein with reference to Example 1.
5.
N
10.
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