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-\,:1 " NON- AQUEOUS LI QUI D LAUNDRY DETERGENT" The present invention rgl‘eft$37t504

non-aqueous |iquid |aundry detergent conpositions. Mre particu-

, the present invention in preferred aspects relates to phosphate free or |ow
phosphate non- aqueous |iquid |aundry detergent conpositions containing a
suspension of an alkali nmetal salt of nibrilotriacetic acid (NTA) and
zeol i be builders in nonionic surfact- ants which conpositions are easily
pour abl e, are stabl e agai nst phase separation and gel abion and to the use

" of these conpositions for cleaning soiled fabrics. Liquid non-aqueous heavy

duty laundry det-ergent ConposhbkOﬂ@uﬁb@s“ﬁ&EUEBOEQUHBRthE?%hGEﬁ@“

i nstance, conpositions of th

surfactant in which are dispersed particles of a builder, as shown for
instance in the U S. Patents Nos. 4,316, 812; 3,630, 929; 4 264, 466; and

British Patents Nos. 1,205,711; 1, 270 040 and 1, 600, 981. The washi ng - power
of -synt-heti c -noni oni c SUTﬁécéaééeHEtQﬁﬁéﬂhiohnréiaﬁdéytdehghgaqhe@Q@DOSl

{ b b hgsphate *
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‘in dry powder deterbanly, doke prneséunt $avenaiod|$adpaafegeedsaspea$s for

3??Hﬁle’h22€h;?226mﬁ 1fhed FolBhyBPRTRNTEFSe By "Bl pKDEohALE Ah2aqiitus
P P liquid laundry detergent_compOSthons containing a

suspension of an alkali metal sals of nitrilosriacebic
acid (NTA) and zeolite builders in nonionic surfact-
w _ anbs'Which compositions are easily pourable, are
| stable against phase separation and gelation and bo
the use of these compositions for cleaning soiled
fabrlcs. '

‘Liguid non aqueous heavy duby laundry debtergent
compositions are well known in she art._ For'
instance, comp031hlons of bhab bype may comprise a
liquid nonionic surfactant in which are dispersed
parbicles of.a_builder, as shown for instance in the
U.S. Patenss Nos. 4,316,812; 3,630,929; 4,264,466;

'and British Patenbts Nos. 1,205,711; 1,270,040 and
1,600,981. S |

The washing power of sYnhhetic nonionic

" surfactant debergents in laundry detergent composi-
sions can be increased by the addition of builders.
Sodium ﬁripolyphosphaﬁe'is'one of the preferred )
bﬁilders. However, the use of sodium polyphosphate
in dry powder debergents does involve several
disadvanbages sﬁch'as, for example, the ﬁendency of
she polyphosphabes 8o hydrolyse into pyro- and ortho-
phosphates which represent less valuable builders.



2. In addition the pol yphosphate content of |aundry detergents has been

bl aned for the undesirably hi gh phosphate content of surface water. An

i ncreased ‘phosphate content in surface water has been found to 5. . o
contribute towards greater algal growth with the result that the bIO|OgIG&
equili briumof the water can be adversely alte2ed. Recently enacted
governnent | egi sl ation has been directed to reduci ng the anount of

" pol yphosphat es 10. present in laundry detergents and in sone .
jurisdictions in which pol yphosphates have been a problemto require that'

the laundry detergents i «Idieicn athe PPOYPPRSHPRAEe DubhEBAE. O QthﬁdrK
an

det t ft d t t,t

dry posdered or parnsaitaL ok i BtemedEFE{EBY "ahighs Rk hidn
substanti al favour phasphatns rensenthef sucfacadvayerncasAnabhereapeddi |l y.
di ssol ved in the‘Mﬁﬁh fHe & € P} BeLE §a§a+¥raﬂ2s ﬁgehnfound to .

concentr.ated_20 | Ons or dl spersions 10, solled areas on
be | aunder.ed3and aMPqﬁﬁFQHEﬁlﬁgVa gﬁ%?tﬁéu%lgylogégpyhlEsshstbeage

space. Additional | yeddia linit dilete] L8 ScdRYe RV EibPERRPEEALRE LatkRel 1
formula- tions materials at4}0hcou|d not- stand dryi ng opera- 25. tions

wi t hout deterioratiS9® RfiddVerIely #Ltte¥e%often desirably enployed in the
manuf acture of partlcmaﬂetehﬁxygﬁﬁ&ctemdg@vernméhthDéghslheyoﬁrnaBOBEEﬁsed
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10. present 1n laundry detergents and in some '
jurlsdlctlons 1n which polyphosphates have been a ' \)
problem to. requlre that the laundry detergents not -
contazn any polyphosphate bullders.:
- L1qu1d detergents are often cons1dered to be
15. more convenient to employ than_dry powdered or parti-
| ‘culate products_and. therefore, have found
'substantiai favour with consumers. They are readlly
heasuraﬁle, speedlly dlssolved in the wash water,
' capable_of'be;ng ea51ly applied in concentrated
20. solutions or dispersions to soiled areas on garments
to'be laundered and are non-dustlng, and they usually
occupy 1ess storage space. Additionally, the liquid
detergents may have 1ncorporated in their formula-
tions materlals whlch could not stand drying opera-
25. 't;ons without deterloratlon, whleh materials are
. often_desirably employed in the manufacture of _
~particulate detergent produets; Although they are
| possessed of many advantages over unltary or |
'partlculate SOlld products, liquid detergents often
- 30. ‘have certaln 1nherent d1sadvantages too, which have
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1. .
3. to be overcome to produce acceptabl e commerci al det ergent products.

Thus, sone such products separate out on storage and others separate out on
@oollng and' are not readily redispersed. In sone 5. =~ cases the product

: V|sdb§|ty changes and it becones either too thick™'6 pour or so thin as to
appear. watery. Some clear products become cloudyg, and others get on _
standing. In addition to the problemof settling or phase 10. separation
the non-aqueous |iquid |aundry detergents based on.liquid nonionic
surfactants suffer fromthe drawback that the nonionics tend to gel when

added to cold water. t orta roblemin the
ordi nary use of Euro <£2%§H%§%f¢§$% %ﬁt %%%¥%engccepgﬁgﬁ?nﬁ°ﬁﬁﬁﬁFhéé wher e
t he user places thqu%&ﬁkgsmﬁkmE?@mmmsconﬁnsst|somensagﬂg$g§?§ﬁegfuPlt
e.g. a dispensing dseyeFdtd Aesti
gachlne thepdetergent i t%et%+s§%nser 1S3 sﬁ%ﬁecgk%Pf% e%??% Pt cBrd |
water to 20. transR1ing 3nd Ar oot bﬁﬂ@dﬁvaxsmmedm Espscmal I y ’

during the w Bter nddes Wieh praciot 6F 088bs COMNASL iz #9@ yeuslodg

t he di spenser are p rtlcul rl ol the det er SCOSI |ncreases
mar kedls and a gel ?eor % %ﬁé’s P RARID Y sxithin 2% HPRARPLAL.i s not

fl ushed conpletely ofetatie. di Somen sEke adu rproiwpes Bédnd cld@aPBeHd NGrnewyl a
dep03|t of the ccwnxggﬁl gqu p w th repeated wash cycles, eventually
Iush

requiring the user to f penser wi th hot water. 30. . The
gel I i ng phenonenon can alld 4§9¥$kﬂnﬂﬁQHhhe problem of settling or phase
‘ 10. separation the non-aqueous liquid laundry detergents
W, ‘based on 1liquid nonioniec surfactants suffer from the

drawback that the nonionics tend to gel when added to
cold water. This is a particularly important problem
- in the ordinary use'of Eufopean household automatic |
15. = washing machines where the user places the laundry
_detergent com9051tlon in a dispensing un1t (e.g. a
dlspen51ng drawer) of the machine. Durlng the
operation of the machine the detergent in the
~ . dispenser is subjected to a stream of cold water to
20, transfer it to the main body of wash solution.
Especially durlng 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 resu1£ some
25, of the composition is not flushed éompletely off the .
dispenser during bperation of the machine, and a
deposit of the composition builds up with repeated
wash cycles, eventually requzrlng the user to flush
_ ‘the dispenser with hot water.
30. The gelling phenomenon can also be a problem



4, whenever it is desired to carry out washing using cold water as may be
recommended for certain synthetic and delicate fabrics of fabrics which can
- shrink in warmor hot water. - 5. The tendency of concentrated

" detergent conposi- tions to gel during storage is aggravated by storrng tﬁe?

conposi tions in unheated storage areas, or bygshipping the conpositions
during winter nonths in unheated transportation vehicles. 10.

Partial .solutions tao the gelling problemhave been proposed, for exanple,
diluting the liquid nonionic with certain viscosity controlling sol vent s
and gel -i nhi biting agents, such E% | pver al kanol s b

U.S. Patent 3,953 whgfjever it 1is ??1ﬁﬁ§alt°f8?ﬁﬁ¥egu§nﬁa§ F‘éﬁt 881Pfee U.s.

Pat ent 4, 368, 147) ,cdbk YWw&t€r Ghy Chay Obe DOy Ohligh@éed gbycekertada noni onic
structure rmdrfrcatro d_opt e} 0 Comnn
sur f act ant nndrfrd%Y? ohe %%#P%%g ﬁ?ge g%gces f§ ?gggﬁfghggq geﬁan_
achi eved 20. by ster ik yimowartm bydhokyWaherety end group of the noni oni ¢
‘ol ecul e’ The advant aggghgf%éﬂaéaég%ggfaneaabegzleac(aa%égahtt Bempodial the

noni oni ¢ include gel ron u ution ecreasrn% he noni oni ¢ pour.
poi nt; and fornatibions @ ﬁﬁloﬁﬂﬁlgﬂrﬁﬁéfaﬁﬁ 35 aggrARAtRALPYaSEOEANEN t he

washi ng |iquor. l\méO&bﬁpééwséﬂéexﬁpahnhaaéaoatbaageea&eed obrt g chain

| ength of the hydrophobjc-Iipophilic upie er make- up of
al kyl ene oxi de (e. iﬁagﬁh@$e eo§?HB7Sbnr?§¥ %“Fh&ghyaPés % |éPy For
exanpl e, 30. it laitedeed toanspohtatioftl@ehatldesal coho
10. ~ Partial solutions to the gelling problem_have .
been proposed, for example, diluting the liquid NS

- nonionic with certain viscésity cbntrolling solvents
and gel-inhibiting agents, such as lower alkanols,
e.g. ethyl alcohol (sée*U.S. Patent_3,953,380),

. 15, alkali metal formates and adipates (see U.S. Patent
4,368,147), hexylene_glycol or pblyethylene glycol,
and nonionic structure modification and optimisation.

As an-exahple of nonionic surfactant modification

one particularly successful result has been achieved

20. - by acidifying the hydroxyl moiety end group of the
nonionic molecule. The advantages of introducing a
carbbxylic acid_af the end of the nonionic include
gel inhibition upon dilution: decreasing the nonionie
pour point; and formatlon of an anionic surfactant

25, when neutralised in the washlng 11quor. Nonionic
structure optimisation has centred on the chain
length of the hydrophoblc-llpophlllc moiety and the
numbexr and make-up of alkylene oxzde (e.g. ethylene
oxide)'units of the hydrophilic moiety. For example,

30. it has been found that a Cj3 fattyﬂalpohol

al cohol (see

)



“5. ethoxylated with 8 noles of ethylene oxide presents only a |inited
tendency to gel fornation. Neverthel ess, inprovenents are desired in the
stablllty, and gel inhibition of phosphate free oL - :| ow phosphat e
" norwgqueous |iquid fabric treating conpositions. “I'n accordance with a
preferred aspect of the present invention a highly concentrated Iom1phos-
phate, nore particularly a polyphosphate detergent builder free,
non- aqueous |iquid |aundry detergent conposition,.s prepared by dispersing
a hixture of an alkali netal nitrilotriacetic acid (NTA) and zeolite

build I t Ln_ order t e the
pull der 0 11901 8uRafY 008 <Y1 1A% 2 98 SECERy LRk I8! ek TBAgHe 1
surfactant can be  aemikyl. aTbamuteﬂetendmeYehoheehl§oomatyonharacter|stlcs

of the conposition and tﬁ@héf@ﬁ@ﬂ@sgr09ﬁ%£b@ém8&h§h§r80599§kég09ntQﬁEe can

be added to the conpositlon viscosit roving and anti - ents such as
al kyl ene gl ycol nnﬁ%%??yllﬁfheﬁ%da%% ahﬁhlgb?%?ﬂnafaggﬁﬁg apenfnse or :

phosphoric acid estpsw d@km Mo g4eao@se1iqiia paBteer edegibagdi ment of
t he present |nvent|on t etergent conposition contains. an acid term nated

noni-oni ¢ surfact ant %WRH%& 1%t kyl ene gl ycol nonoal kyl ether, and an .
anti-settling agent. Saniniaecoqrdandé eatihng pgeﬁésraddaapéchabﬁrhhe

t herefore can be a e n [ _
char acteristics of COHDOSI{W@E&@ abﬁféﬁf§ goﬁ@@nﬁk&@@ﬁ 18w phos
: : phabe, more parbticularly a polyphosphate detergent

_ builder free, non-aqueouS-llqu;d laundry debergent .
. Ny , composition is prepared by_dispersing a mixture of an
alkali mestal nitrilotriacetic acid (NTA) and zeolite
builders in a liquid nonionic surfactant detergent,
In order Bo improve she viscosisy characteristsics
of the composition an acid terminated nonionic
surfactant can be added. To further improve the
viscosity characteristics of the composition and the
storage properties of the composition there can be
added Bo bthe composition viscosity improving and
anti-gel agents sucb as alkylene glycol monoalkyl
ebhers and anti-setbling agends such as phosphoric
acid esters and aluminium stearate. In a preferred
embodiment of she present invension the detergent
-/ Ny composition contains an acid terminated nonionic"
_surfachanh and/or an alkylene glycol monoalkyl ether,-
_ and an anbi-setbtling agenb.
Sanibizing or bleaching agenﬁs and activators
‘therefore can be added 8o improve tshe bleaching and
cleansing characteristics of the composition.
In one embodiment of the invension the builder
componenss of the composision are ground 80 a



In one enbodiment of the invention the builder conponents of the
conposition are ground to a 6. particle size of Iess than 100 m crons
and to preferably I ess than 10 microns to further inprove the stability
t he suspension of the buil der conponents in the |iquid nonionic surfactaH
detergent. In addition other ingredients can Re added to the conposition.
such as anti-incrustation agents, anti-foam agents, - optical brighteners,
enzymes, anti- redeposition agents, perfune-and dyes. The presently
manuf act ured washi ng machi nes for home use normally operate at washi ng

tenperatures of up e 0,18. 5 aII 0 I|tres f water -are

usgg during the ma%%?%#ﬁi?lﬁééec9% gssAB g@é &P det er gent

per wash is nornalpyeﬁeedblyn1essohdancé0wmubrbhs pmeﬁmﬁhhenuﬂnpnnvamere

L 0Ly poncent 8RE By hb Al fy 18ECRAENbuspel 3TN U e sifi el (100
n

grams (77 m) or less o ur-d g osition1s reqU|red to
wash a full | oad d?OQP?B9nP§uhﬁr9heAééﬁﬂd ngpylomnCOﬁ@nﬁﬂgaanWﬁ t he
present invention gégséegésnprovi ded a phosphate builder-free or

- substantially phosphate_builder:free ui,d heayy duty | aundry conposition
conprising a suspensi on* Bfaéa éFRBIPthﬁgaPngéﬁ 18P“ﬁ|€ﬁq<ﬁﬁw%§999(?%mnd

(NTA) and zeolibe ule¢ ecoeposbuibdesachnaki gnbd-dagirasibatiwn aglers,
~anbi-foam. agents, . optical brighbeners, enzymes, ant1-'
redeposition agenbts, perfume and dyes.

- The presently manufactured washing machlnes for
“home use normally operahe at washing semperatures of o
up . 40 100°C. Up to 18.5 gallons (70 litres) of waber
are used during the wash and rinse cycles.
. About 1250 grams of powder detergent per wash is
normally used. o o
_ In accordance wibh the presenh ‘invention where.
hhe highly concentrated 1iqu1d detergenh 1s used
normally only.abouh 100 grams (77 ml) or less of hhes
'liquid detergent composition is required o wash a
full load of dirsy laundry. | |
Accordingly, in one aspect of the present
invention bhere is prOV1ded a phosphate builder-free
or substantially phosphate builder- free liquid heavy '
dusy laundry composition comprising a suspension of ~
an alkali mebal salb of nisrilodriacetic acid (NTA)
and zeollte detergent builders in 11qu1d nonionic
: surfachant . |
~ This aspech of ﬁhe'inVenbion has hhe advantage
of providing a phosphate free or low phosphabe
concenhrated liquid heavy duty 1aundry detergenh
compos;hlon which is of
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Thi s aspect of the invention has the advantage of providing a phosphate
free or | ow phosphate cOncentrated liquid heavy duty |aundry detergent
gonposi tion which is. of . 7. inproved stablllty,f f~ | ess tendency to
settTe-in storage and of Less tendency to gel in“Storage and in use. The

| i quid conposi-tions of the present invention are easily pourable, easily
measured and- easily put into the washing maghi ne. The pol yphosphat e buil der
- free detergent conpositions according to the*preferred aspect overcone the
probl em of phosphate pollution of surface water. In a preferred aspect the
present invention ains to provide a | ow pol yphosphate, nore particularly a
pol yphosphate free-non-polluting I'iquid heavy duty- non-aqueous noni onic
detergent conposimpoovednstibihigty, n0Lt Leesotendentkato sethlesaht of
nitrilotriacet co@gifg@ngndCok i8sdct engenty bl ge1s:8uspERsd hRalin

noni oni ¢ surfactant I S_aspect of e 1nvention a

provi de pol yphospPdt e Theel bauid rpmPophbipnst of| thai Breasptc treatlng

conposi tions whi Phiveuiei 6hSgeaseass1ef pearabke) i eaBi 2y mahbupédnhhai | obri -

~acetic acid (hﬂvgasngyzegél{gtguEAdeégs 4fn§ machine.

The polyphosphate builder free detergent
compositions according to the preferred aspect
overcome the problem of phosphate pollutlon of
surface water.

A\ C In a preferred aspect the present invention aims
to prdvide a low polyphosphate, more particularly a _
polyphosphate free non-pollutlng liquid heavy duty
non-agueous nonlonlc detergent compos1tlon containing
a mixture of an alkali metal salt of nitrilotriacetic
acid and zeoiite detergent builders suspended in a
nonionic surfactant..



non- aqueous |iquid and which are storage stable, easily pourable and

di spersible in cold, warmor hot water. This aspect of the invention also -
ainms to formul ate pol yphosphate free or | ow pol yphosphate highly built
heavy duty non-aqueous |iquid nronionic surfactant |aundry detergent =i
conposi tions which can be poured at a w de raﬁge of tenperatures and which
can be repeatedly dispersed fromthe dispensiny unit of European style -
automati c | aundry washi ng machines with | ess tendency to fouling or S
pl uggi ng of the dispenser even during the winter nonths. This aspect of the
invention further ainms to provide polyphosphate free or | ow pol yphosphate
suspensi ons of heavy dEBiHAIREGHRERRDULNYEBYIANNBABONAEMBabAdry

detergent conposi tgr@vidle Ay prIEIIEYe t Br &€ 0 ANTow| pbﬂ?{)ﬁ&gﬁ#ﬁﬁébi lity
whi ch i ncl ude an %&t#}%ﬂamu% ofhnl trilotriacetic agl,d (NTA) and

zeol ite buil ders. 2| §3h WP ISP b RS sHBAERSRERs of heavy
duty built non-aquwmpersiprs obhrammlkabiimeyalleszlyeof ndopdiobrdr of

| ess tendency to 4B . 4 / L L1y, whi Lpcl wde_an anount of
phosphoric acid al eéaer%@eaﬁledr n@‘r@%?arg# %%}%%.%_ggd%ggdygaﬁ -
anti-settling ageMontAGIequUs shifquid cand (whichiaee sheradeestablevability

of ‘the conpositioRadil® gyufruiille Sﬂdlafﬁaspﬂédﬁﬁ P81k, Ch8Em 8kChos 9

preferably while reducing or at |east. without increasing {he pl astic ,

viscosity of the &&¥Sdsition. T |

' ' . This aspect of the invension also aims to
formulate polyphosphate free or lowlpolyphosphahe
highly built heavy duty non-agueous liquid nonionic
surfactant laundry detergent coméosihions which can
be poured at a wide tange of hemperatures'and which
‘can be repeatedly dispersed from ﬁhe'dispensing'unih
- 0of European shyle automatic laundry washing machines

with less tendency bo fouling or plugging of the
dispenseér even during she winher'mbnﬁhs.

This aspect of the invention further aims 4o
providé polyphosphate free or low polyphoSphéte
suspensions of heavy duty built non-aqueous liquid
nonionic laundry detergent composition of less
ﬁendencY'to gel and of improved stability which
include an effective amount of nitrilotriacesic acid .'k.J-
(NTA) and zeolite builders.

The invention also aims to provide suspensions
of heavy duby built non-aqueous liquid nonionic
laundry detergent composition of less tendency 8o gel
and of improvéd stability which include an amount of
phosphoric acid alkanol ester and/or aluminium fatty
acid salt anti-settling agent which is sufficient to
further increase the stability of the composition,
i.e. prevent settling of builder particles, etc.,

vl
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‘Accor di ng to a preferred -formof the present invention there is prepared a
| ow pol yphosphate or 5. pol yphosphate free detergent builder conposition.
Jy adding to the non- aqueousmlqu|d noni oni ¢ surfacxant an effective anmount
-of &= xture of an alkalismetal nitrilotriaceticsacid (NTA) and zeolite
bui | ders and i norgani c or organic fabric treajing additives, e.g. 10.
viscosity inproving and anti-gel agents, anti-settling agents,
~anti-incrustation agents, bleaching agents, bleach activators, anti-foam
agents, optical bri ghteners enzynmnes, anti-redeposition agents, perfume and
dyes. 15. The het ani ¢ detergents, | oyed in the
practice of the pREEM: Q%érﬁ rg?]f’%fad% v‘&’rﬁén%) £of such
conmpounds, whi ch dimeexes 4 1 g dvine ﬂssts:.a\eiiséuﬂ/ty ofethoncompas Syidvmet i
organi c 20. detergent e Senc f ani c.
hydr ophobi ¢ group and %@%%aﬂ?iqﬁa?cgﬁgf%r%é:o%%ﬁgnﬁeaﬁgt p| ca+? ~,
produced by the cmmqmrmﬁrqms)rmmr%@@mw @@Ymmh%ﬂ%rmn c

hydr ophobi ¢ 6QNPougith yHIL SHAVE fYee OXd ek diish qmuiaérléb s €lon

Practically any hydrophobic conpound havin a, ca,r box o] 0 or '
anmi no group with 29408 &P the npeniaqh e‘bg‘f’cp‘%/’rfé ?\‘X‘E#%‘Q%?P'Ean be

condensed with etlad enffend idee Emounith éhea pﬂ:ythmks abf can pA XKL hérneakof

pol yet hyl ene g ycqlltgﬁgg{gcaeaogigﬁ& AFtAY 96U 2D €W d Nna
ydrophilic or poly :

:Lnorgan:.c or organic fabric treating additives, e.g. -

_ 10. viscosity improving and anti-gel agents,
k,f__ anti-settling agents, anti-incrustation agents,
bleaching agents, bleach activators, anti-foam
agents, optical brighteners, enzymes,
anti-redeposition agents, perfume and dyes.
15, The nonionic synthetic organic detergents
employed in the p:acfice of the present invention may
. be any of a wide variety of such compounds, which are
‘well known. ' _ _ '
| As is well known, the nonionic synthetic organic
20. detergents are characterlsed by the presence of an
organic hydrophobic.group and an organic hydrophilic
.group and are typically produced by the condensation _
_ _ of an organic aliphatic or alkyl aromatic hydrophobic
- _ compound with ethylene oxide (hydrophilic in nature).
- ~ 25. Practically any hydrophobic compound having a '
| 'carboxy, hydroxy, amido or amino group with a free

30.



5. et hyl ene chain can be readily adjusted to achi eve the desired bal ance
- between the hydrophobic and hydrophilic groups. Typical suitable nonionic
surfactants are those disclosed in U S. Patents 4,316,812 and 3, 630, 929. .~
10. Usual Iy, the nonionic detergents are poly-lower al koxylated =

| i pophil es wherein the desired hydrophil e- 80ph||e bal ance i s obtained by
caddition of a hydro- philic poly-I|ower alkoxé group to a |ipophilic noiety.
A preferred class of the nonionic detergent 15. enpl oyed is the

pol y- 1 ower -al koxyl at ed hi gher al kanol wherein the al kanol is of 9 to 18
carbon atonms and wherein the nunmber of mols of lower alkylene oxide (of 2
or 3 carbon atons)hydregem attached te thennihregen sant bescondeosedd to

enpl oy those wher gp{w ﬂfﬁiﬁ§henehbﬂh&é 8t kateh tﬁeapBlgﬁﬁarE%EBK %k%@ﬁ@k of
9to 11 or 12 to 15 carbon atons and which contain-from5

| over al koxy gr oupsh®%eohp| POIYetRYLene gineolonkP EPKBx P P?népﬁéﬁy but in
sone instancelsI iLdéWr@&xﬂBSITHiMJleﬁgimdoﬂ thepnyaﬁ&phlnhe bat belﬂ.yohti( 25.
present, us y eSS a ro - ti.o a

Do Sommenirs. ur St ket 828 BERRIATID 8RTGsebg R0 BERIRYE HpR
and whi ch cont ai n ddmired hahqmeqebekwdengtbephyéeophobep eng. 30. Neodol
(Regi stered Tradelggi ﬁiﬁiéa@g°ﬁ§9d0|ﬁ%§1éai sultgglﬁhthﬁgﬁﬁhs are made

by Shell Chem cal for I S .a condensation product of a
m xture of higher #%R RhorEe abRPEY Agsabesed1nt Y. 85 E&ﬁﬁéﬁsatons

wi th about 7 nol empjleIMeg\@d 3,630,929,
-~ 10. Usually, the nonionic detergents are poly-lower
- alkoxylated lipophiles wherein the desired hydrophile- o/
lipophile balance is obtained by addition of a hydro-
philic poly-lower alkoxy group to a lipophilic
_ moiety. A prefefred'class_of the'ﬁonionic.detergent
15. employed is the poiy-lower alkoxylated higher alkanol
wherein the alkanol is of 9 to 18-carb6n-a£oms and
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
20. higher alkanol is a higher fatty alcohol of 9 to 11
.~ or 12 to 15 carbon atoms and which contain from 5 to
8 or 5 to 9 1ower_a1koxyegroups per mol. Preferably,
the lower alkoxy is ethoxy but in some instances, it w,
may be desirably mixed with propoxy, the latter, if
25. present, usually be1ng a minor (less than 50%)propor-
‘ tion.
Exemplery 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.'
30. Neodol (Registered Trade Mark) 25-7 and Neodol 23-6.5,



-~

5. oxide-and the latter is a corresponding m xture wherein the carbon
atom content of the higher fatty alcohol . is 12 to 13 and the nunber of
£thyl ene oxide groups present, averages about 6.5.The higher alcohols are
priﬁﬁ?y al kanol s. O her =exanpl es of 10. such:det ergents include
Tergitol (Registered Trade Mark) 15-S-7 and Ti%gitol 15-S-9, both of which
are linear secondary al cohol ethoxylates nmade By Uni on Carbide Corp. The
“fornmer is a mxed ethoxylation product of 11 to 15 carbon atons |inear
secondary 15. al kanol with seven noles of ethylene oxide and the latter

is a simlar product. but wth nine noles_of ethﬁlene oxi de being reacted.
Also useful in the ¥RHPBSPIPINCErarpemBReskN: ShakdnFheRigalaCoBRABYent of

t he noni oni ¢ deter gené.20The B6EmBk JNST aMBbRAVAhBALNBhIPEoAABLOBECSE, Such as
Neodol 45-11, which ar e sini%aé.eﬁhﬁlfne oxife cogdensatiom rogucts gf
hi gher fatty al cohoPt*“HWFehotnR* aRGhef2E5Y1$1GPEBABI 2BEF RGBS 38OEG 1

carbon atons and t htonl&bearbbneatghspnewbkhdaebgubupsmpresnof behglieabout

25. 1L Sugh Drogess 268 ohao) JB0E: DYy ekl CUERbEAL GOAREDL Ol T

useful nonionics are represen e conmerCl - known cfass of
noni oni cs' sol d undewheneinrbtldenearbPnuatdaccoregntt ef eth&r hdghekr Ratt¥he

30.  Plurafacs. areajlgnbgacsi 09 05089CHnAT tRe PhGhBEY! bREBERy1ehé: ogkEgNO!
and a'm xture of ethyl ene and propyl ene oxi des, .containing a,mxed chain of

ethyl ene oxide and $FOP9F RESS RHeAVRERGPAaRRAUBYC a° hy dFBRYPigR8ED.

_ alcohols are primary alkanols. Other examples of
. o 10. such detergents include Tergitol (Registered Trade
\ ' © Mark) 15-S-7 and Tergitol 15-5-9, both of which are
' “linear secondary alcohol ethoxylates made by Union
Carbide Corp. The former is a mixed ethoxylation
product of 1l to 15 carbon atoms linear secondary
15. = alkanol with seven moles of ethylene oxide and the
latter is a similar product but with nine moles of
ethylene oxide being reacted. '
 Also useful in the compositions of the present
invention as a component of the nonionic detergedt
20. are higher molecular weight nonionics, such as Neodol
' 45-11, which are similar ethylene oxide condensation
- products of higher fatty alcohois, with the higher
fatty alcohol being of 14 to 15 carbon atoms and the
_ . number of ethylene oxide groups per mol being about
25, 11. . Such products are also made by Shell Chemical_
B Company. ' ' , o
' Other useful nonionics are represented by the
commercially well known class of nonionics sold under
the trademark Plurafac (Registered Trade Mark). The
30. Plurafacs are the reaction product of a higher linear



Exanpl es include Product A (a [err]-[err] fatty al cohol 5. condensed
with 6 noles ethylene oxide and 3 nol es proyl ene oxide), Product B (a
[err]-[err] fatty al cohol condensed with 7 noles propyl ene oxide and 4 - .
mol es et hyl ene oxide), and Product C (a [err]-[err] fatty al cohol condenS®d
with 5 noles propyl ene oxide and 10 10. moj £s et hyl ene oxi de). Anot her

group of liquid nonionics are comrer- cially available from Shell Chenical
Company, Inc. under the Dobanol trade nmark: Dobanol 91-5 is an ethoxyl ated
[err]-[err] fatty al cohol mnth an average of 5 15. nmol es et hyl ene oxi de;

d Dob | 25-7 - |l ated fatt | coh th
:\r/]eragea(r)]? 7 nol elsa %e]e d'é"’?tr ?eLé} %gl?}é ?%% ?) §PE§R§#e§M?kox§|nat ed

.'_hlgher al kanol s, 1nxxﬂﬁsurndﬂ&ainsmgbmJmhxedoéhhyﬂroﬁhethgleﬂe ox&dd

i pophi lic moi et_l r _| 40%
Lo" 3000 of the. nushd SRR & %%\Blﬁé’%‘ﬁ%gé‘ﬁ%§ g&*béé cpEbe ry 40
to 60% t her eof euuﬁx&mplﬁﬁnxnﬂk#@ﬁn@#@ﬂ#@twkl(aﬁ¢33E¢B$I§atbﬂtaiﬂ°hPlleast

50% of such gpr ef erdhdil e | Wes @5mole§‘| i‘@?@’l@h&"@h&ék&ﬁ&'a nbh gher
mol ecul ar wei'ght alkanols and, v ous ot her_n 1y SO|Id noni gni ¢

detergents and surBRR¥LeRe Q%idR, AR H B bt lhu?b5y 2btyerlePBAlof the
| i qui d detergent ashdenselueitn 7 mblésppﬁépyhbmg bridei ahdd4omolesit ed

lthough minor pr ShaRTeRE TERILL: Wi pedaiep OoE fo;st%yr e o
- properties. Wth alexghak condensed with 5 moles propylene ox1de and 10 -
' 10. moles ethylene oxide). ' '
' Another group of llquid nonionics are commer- '\J
cially avaiiable from Shell Chemical Company, Inc.
under the Dobanol trade mark: Dobanol 91-5 is an
_ ethoxylaﬁed Cg-Cjj fatty alcohol with an average of 5
15. moles ethylene oxide; and Dobanol 25-7 is ‘an ethoxy-
‘lated C;2-C35 fatty alcohol with an average of 7
moles ethylene oxide.
In the preferred poly-lower alkoxylated higher
alkanols, to obtain the best balance of hydrophilic
20. and 1ipophilic moieties the number of lower alkoxies
. will usually be from 40% to 100% of the number of
carbon atoms in the higher alcohol, preferably 40 to -
60% thereof and the nonionic detergent will preferably
- contain at least 50% of such preferred poly-lower
25. .alkoxy higher alkanol. Higher molecular weight .
alkanols and various other normally solid nonionic
detergents and surface'active agents may be
contributory to gelétion of the'liquid detergent and
consequently, will preferably be omitted or limited
30. in quantity in the cdmpositione3of'£he present



“to both preferred and | ess preferred nonionic deter- gents the al kyl groups
present therein are generally 5. | i near al though branching may be
,tolerated, such as at a carbon next to or two carbons renmoved fromthe

t erw#nal carbon of the strarght chain and away f.riem'the ethoxy chain, if
such branched al kyl is not nore than three cagdons in Iength. hbrnally, the
propor- 10. tion of carbon atons in such a branched configurati-on wll be
m nor rarely exceeding 20% of the total carbon atom content of the al kyl
group. Simlarly, although linear alkyls which are termnally joined to the

et hyl ene oxi de chains are. hrghh% referred and 15. are qgnsrd red t b
result in the best YRR 0P LM HRW PEIRARIRE FIFTISPLIRY be.
non-gel | i ng char ac-empkayd cor nighoe ot ok e aEing dawr 9pe 10t iekey - tWitherespetene

xi de 1n the chal n ELQGEireddrids UHE  dod bR AdTARE BLOOULLER. O

such al kyl's, genera ess e case
‘menti oned Tergitol ssenﬁ/ the g?JéatlerQrO\m%cPrm pkREXE At grneésablysent

i the Lover sal kyl engmdud deLabiigh diadidingisug) |de beol eiscddpnagdiod der eof

and prefer- ably | ess than 10% r eof . When greater géoportrons

of non-term nal |y @&%&FHRIP HEMHAL %&r@r%@bw JeRRYR D FF y-
| ower al koxyl gt ed aldemmioiasl amtﬁcﬁsaamyuwrﬁuaexghwcchmla@aémeﬁkom

nont o et o et Sl VG et Y S SN VLN L Slere
recited’ 14. her dih@an ttherer othrhonssin tiengtiny rmrmmlﬂevastlg@cmlropor-f_ )
) ' 10. tion of carbon atoms in such a branched configuration
o/ E _ will be minor rarely exceeding 20% of the total
.carbon atom content of the alkyl gfoup. Similarly,
- although linear alkyls which are terminally joined to
‘the ethylene oxide chains are highly preferred and
15. _are'consideréd to result in the best'combination of
detergency, biodegradability and non-gelling charac-
teristics, medial or secondary joinder to the
" ethylene oxide in'the chain'may occur. It is usually
in only a minor proportidn of such alkyls, generally
20. less than 20% but, as is in the case of the mentioned
‘Tergitols, may be greater. Also, when propylene
oxide is present in the lower alkylene oxide chain,
it will usually be less than 20% thereof and prefer-
ably less than 10% thereof.
25. - When greater proportions of non-terminally.
| alkoxylated alkandls, propylene oxide-containing poly-
lower alkoxylated alkanols and less hydrophile-lipo-
phile balanced nonionic detergents than mentioned
- above. are employed and when. other nonionic detergents
30. are used instead of_the,preferred nonionics recited



detergency, stability, viscosity and non-gelling properties as the
preferred conpositions but use of the viscosity and gel controlling-
conpounds of the 5. present invention can also inprove the properties-of
the detergents based on such nojionics. In sone cases, as when a hlgher_ﬁﬂ
mol ecul ar wei ght pol y-1 ower al koxyl at ed highﬁf alkanol I's enpl oyed, often

. for its detergency, the proportion thereof I be regulated - 10. or
limted as in accordance with the results of routine experinents, to obtain
the desired detergency and still have the product non-gelling and of

desired viscosity. Also, it has been found that it is o rarely necessary
to utilise the hi JRFSH R BTAMCE LEALHETG OR BRE1BRVE NS 988%er gent
properties since tdetenf ﬁHYﬁKhHEHﬂIHMﬁS vibsess beyl and ehonagelkingl | ent

detergents and addltlon%ﬂ%%u) éﬁﬁeépon %é@ @%Pgiti Ssdgakrggevb§003|ty'

inthe liquid det &% eratures
Anot her usef ul gnmhe(ﬁlsunsxtycandwde&temer@lblm@ecoﬁncﬁaésanf theserles_

of nonioni cg avall ﬁ!ﬂéiéﬂp &8l rﬁf&f&.ﬁt@&%ﬁéc PBbeFt00BI BRI CS

are obtained by t atlon secon att cohol s having a
narrow et hyl ene oﬁhﬁaqgﬁeran%ﬁrP%ﬁﬁ¢cﬁP Sqﬁk Eﬂ?%%%%%ﬂt TnhEemEN average

of 5 noles of ethylfnes 0Oxddlainenrd aﬁgﬁi@rTﬂoEélc@]lﬂfaﬂelgﬁtbﬁmyemowér _
et hyl ene oxi de; Surfactant T an .aver nol es, of h¥%§§ ox #de gnd
Surfactant T12 an 2WRPEGRH9 BIRFRR a%?%y?%n%“%&?ﬁ% e 8

secondary C13 f at tgetdrgdmty, thdiproportion thereof w1ll be regulated
10, or limited as in accordance with the results of
: routine'experiments, to obtain the desired detergency \—J
and still have the product non-gelling and of desired '
viscosity. - Also, it has been found that it is only
rarely necessary “to utlllse the higher molecular |
15.- weight nonionics for their detergent propertles since
the preferred nonionics described herein are
. excellent detergents and additionally, permit the
* attainment of the desired viscosity in the liquid
detergent without gelation at low temperatures.
20. . Another useful group of nonionic surfactants are
the "Surfactant T" series of nonionics available from
British Petroleum. ' The Surfactant T nonionics are o N
obtained by-therethoxylation-of secondary Cj3 fatty .c;
alcohols having a narrow ethylene oxide
25.. distribution. ' The Surfactant T5 has an average of 5
moles of ethylene oxide; Sgrfactant*T7 an average of
7 moles of ethylene oxide; Suxfactant T9 an average
of 9 moles of ethylene oxide and Surfactant T12 an
aﬁerage of 12 moles of ethylene oxide per mole of

30. secondary 013'fatty alcohol.

[ 4



In the conposi tions of the present invention, preferred nonionic
surfactants include the CL3-Cl5 secondary fatty alcohols wth rel ati vel
parrow contents of ethylene _oxide in the range of_ from about 5. -7t
nol 8% and the [err] to [err] fatty alcohols ethoxylated with about 5-6
nol es et hyl ene oxide. Mxtures of two or nore @& the liquid nonionic
surfactants can be used and in sonme cases advantages can be obtai ned by the
use of such m xtures. 10. ' The viscosity and gel properties of the
‘liquid detergent conpositions can be inproved by including in the
conposition an effective ago of an acid terpginated liquid, nonionic
supPactant. The acid tern?ﬁa#gé ﬁ8ﬂ?8ﬁ?glgﬁ?fleﬁﬁFsPESﬁgP§t18Ve&tﬁ8ﬁhonic
15. surfactant whpréfénsedesoniodiéi sdrEactanysr inalhdeethgdcoxyyt,group
thereof to a noiety ' f a r h,as_an ester or a
partial ester of a n%%?%ﬁ?%§¥u?%ggﬁa%?géﬁélg”%%??c%%%%%%VF YaBRE 8F
anhydri de. 20. - conb@nyp sef ogklylane hexédembnl phascaggedofofendi agout
application S. SerfatoND.m&PEs P48ndi tRE 8L heHPEL L, , ponding to
G B. Applicak?dh No. 85.09084 $k?igﬁ No. 21 82§ﬁ§#ktﬁégg§sgfgéﬁ§ggof whi ch
i's i ncorporated herefTRESYIatedeHtn 2Rut 3z6 BPhegyetbglene grade.
nodi fi ed noni oni ¢ surfactdihktsuredi cb twy 6 R6Padb¥ €thar BE4RLIASREnESnic

: I h rb li c.aci ' | h which th
polyetier carboxy | cegebsab LAl Sk icloden! SIREr AL ahHRIChLne

y
09

l'iquid nonionic forns a ge h-viat er .

noni oni ¢ 30. sur feRn dpe sokbbained | byjut e nese onf cssohf mtgtateaids in :
| 10. - The viscosity and gel properties of the liquid
W/ - ‘detergent compositions can be improved by including

in the composition an effective amount of an acid
terminated liquid nonionic surfactant. The acid
terminated nonionic surfactants consist of a nonionic
15. . surfactant which has been modified to convert a free
hydroxyl group thereof to a moiety having a free
carboxyl group, such as an ester or a_parﬁial ester
" of a nonionic surfactant and a polycarboxylic acid or
anhydride. _ |
20. As disclosed in the commonly assigned copending
application U.S. Serial No. 597,948 filed 9th April,
1984, cortesponding’to-G.B..Application No. 85.09084
Serial No. 2158454A, the disclosure of which is
- incorporated herein by reference; the free carboxyl
25." group modified nonionié_surféctants, which may be
"~ broadly characterised as,polyether carboxylic acids,
function to lower the temperature at which the liquid
nonionic forms a gel with water. -
The addition of the acid terminated nonionie
30. - surfactants to the liquid nonionic surfactant aids in



16. the dispensibility of the conposftion, i.e. pourability, and |lowers the

tenperature at which the liquid nonionic surfactants forma gel in water

wi t hout a decrease in their stability agai nst 5. settling. The acid

term nated nonionic surfactant reacts i.n the washing machine water with Pﬁe

alkalinity of the dispersed builder salt phagg of the detergent

conpositions and acts as an effective anioni ¢ surfactant. 10.

Specific exanples include the half-esters of Plurafac RA30 with succinic

anhydri de, the ester or half ester of Dobanol 25-7 w th succinic anhydride,

and the ester or ster han 91-5 w th suyccini c anhydri de.

I nstead of succmlgL §8PFB§1ng %y SEn &hep GIoPs Do Lx&ds or

anhydri des can be peadab&lgtynahadclaweds fehlec it@ mpeiréh taniey &t ehidh e '

acid and the I|ke C n iQni urfact ants Ga he prepared

as foll ows: HSIQ hgnﬁ‘gb%'n%%’ggaggg %ct TRt L?O@ge i =t ag:lfcrt A ,

noni oni ¢ surfactanWl“hpuh psdecirense to fiwedlr aﬂ*ﬂmmﬂthuagaﬂnn;.been _

al koxyl ated g0 |ntgggg§§ etbﬁgegg axiedemand t2aPh per
nﬁ i m gpngﬂz\io‘?ﬁ. . e AU

al kanol unit is mxed wt % succi ni ¢ anhy for 7 25.
hours at [err]. TﬁﬁaﬁfﬁtﬁPet € Eéﬁhé&gaHGCPPPFEN@GerWﬂ&hﬂﬁ?ﬁﬂweacted
succinic material .alkalinieg afakne az.ls@dh:@aae@utﬂaterawt PHadelds adnd he

noni oni ¢ surfactanaﬁ?as been conver%ed to e a%FQ|c haI ter t her eof .
30. Aci d TePRTRAPER-DSBRREFL530Rs aggz fective
' -~ : anlonlc surfactant.
“\ -3 Specific examples include the half-esters of
- - Plurafac RA30 with succinic anhydride; the ester or : o/

half ester of Dobanol 25-7 with succinic anhydride,
and the ester or half ester of Dobanol 91-5 with
succinic anhydride. Instead of succinic anhydride,

15. -other polycarboxylic acids or anhydrides can be used,
e.g. maleic acid, maleic ac1d anhydride, citric acid
-and - the like. ' _ '

The acid terminated nonionic surfactants can be

. prepared as follows: _

20. : Acid Terminated Product A. 400g of Product A .
nonionic surfactant which is a Cj;3 to Cj;5 alkanol:
which has been alkoxylated to introduce 6 ethylene
oxide and 3 prcpyleﬁe oxide units per alkanol unit is
mixed with 32g of succinic anhydride and heated for 7 

- 25. hours at 100°C. The mixture is cooled and fiitered'_
to remove unreacted succinic material. Infrared
- analysis indicated that about one half of the
nonionic surfactant has been converted to the acidic
half-ester thereof. ' L
30. . Acid Terminated Dobanol 25-7. - '522g of Dobanol



17. 25-7 nonionic surfactant which is the product of ethoxylation of a Cl2
to Cl15 al kanol and has about 7 ethylene oxide units per nolecul e of al kanol
4s mixed with 100g of succipic anhydride and 0. 1g,o0f. pyridine 5. (whi ch
act se#s an esterificationicatal yst) and heated at [err] for 2 hours, cooled
and filtered to:renove unreacted succinic mat al. Infrared analy5|s

I ndi cates that substantially all the free hydroxyls of the surfactant have.
reacted. 10. Acid Term nated Dobanol 91-5. 1000g of Dobanol. 91-5
noni oni ¢ surfactant which is the product of ethoxylation of a [err] to

[err] al kanol and h@g ?bout. et hyl ene oxi de units per nol ecul e of al kanol
is mxed with 265g m%%%ﬁy&rﬁa&é% vihigh dis fhe auedud of

catal yst and heat ed eatho3§Q@tien UL, Q;Qpl G aKkardit R Hefl T -
unr eact ed succinic 2Fr|al |nfrared . anal ysisindicated that substantially

all the free hydroxyI8Yarifh 8% Qe Ahs BLesule) ofpaldanad &S mixad on.
catal ysts, such as anitB0100gabfalsuceindic anhydrdde @and 0544 WH rﬁ;ﬂﬁl@ﬁlr@)

may be used i g, pl aCQWﬂflcho 't@ %%ma}&t s Q:ew:.é‘ll’cattqec\mp)érat 1% t,[);_%t%qa Hi%q

pol yet her conpound, term noni oni c sur
preferably added di §§o|2\§960| ﬁoerhé h@mrem copledaamdntfil®red to refmye

l'i qui-d non-aqueous. -paReatiteds subaihia! natedian .t NG nFRARRY Wy Afs the
present invention has dls erssgeg?dﬂgﬁspende therein_fine parficles of

organi c_and/ or i nor GRAFE34ESe FASEratlys a *hehﬁré%%ﬁﬁ'hﬁ@ﬁﬂﬁﬁkﬁ1

i ncl udes as an esseoﬁlaheSGurfapaahtohaNhereamn@alt|on a m xture of organtc
and - 10. ' Acid Terminated Dobanol 91-5. 1000g of Dobanol
\/ T © 91-5 nonionic surfactant which is the product of -
ethoxylation of a Cg9 to Cjj; alkanol and has about 5
ethylene oxide units per molecule of alkanol is mixed
with 265g of succinic anhydride and 0.1g of pyridine

'15.  catalyst and heated at 260°C for 2 hours, cooled and
filtered to remove unreacted succinic material.
Infrared analysis indicated that substantially all

" the free hydroxyls of the surfactant have reacted.
Other estefifiCation catalysts, such as an

20. alkali metal alkoxide (e.g. sodium methoxide) may be

used in place of, or in admixture with, the pyridine.

The acidic polyether compound, i.e. the acid
terminated nonionic surfactant is preferably added
dissolved in the nonionic surfactant.

'25. . " The liquid non-aqueous nonionic surfactant used
in the compositions of the preseht invention has
dispersed and suspended therein fine particles of
organic and/or inorganic detergent builder salts.

The present invention includes as an essential

30. - part of the_composition a mixture of organic and



18. inorganic builder salts. The preferred organic builder salts conprise
al kali nmetal salts of nitrilotriacetic acid, preferably the sodi um and
pot assi um al kali netal salts, the nore preferred whi be sodi um T .
nitrilotriacetic acid salt. Qther organic builders that can be used are b SN

- pol yners and copol yners of polyacrylic acid igd pol ymal.ei ¢ anhydri de and

the alkali netal salts thereof. Mre specifically such builder salts can
consi st of a copolynmer which is the reaction product of about equal noles

of nmebhacrylic acid and mal ei ¢ anhydri de which has been conpletely.
neutralized to formthe sodiumsalt thereof. The builder is comercially
avai | abl e under t htnorgaebanRubldesk8rARS¢Regi stered Trade Mark) CP5. This

bui | der serves when usefh&VgpeE8rs88l braantst buiadethishiltscrompatiaie on,

i.e. as an antiencrﬁﬁéggion agent he present -

. Singce the.conpositians _of.
i nvention are gene? h?ﬁh?g 8B8hBENPEaIA FlgﬁgglﬁﬁgPéﬁgﬁgl-day be used at
relatively | ow dospgeferablyssbessodbum aodsppphesdum wikaiii medalni th an
auxi Iiary buil der spph asynl ghkal brapbakchOWR: sROLEGANRPXY! [ C aci d havi ng
I Ng

hi gh cal ci um and nmagnesium bi nair capaC|tﬁ to inhibit i'ncrustation which
coul d ot herw se benthribebbiacebigt reddosalfsol ubl e’ cal ci um and nmagnesi um

salts. Suitable alkali gphel §ph¥A2ELBKYNEEraChda tacanildealisd®tade salts of
citric and barbaric acid, e.-g. m)noiodi um ci t_ra&e %anrlydrous.)d .trd"sodi um
citrate, glutaric BR{¥meggiand copolymers of polyacrylic acid an

polymaleic anhydride and the alkali mebtal salss
thereof. More.sPecificallY such builder salts can
consist of a copolymet which .is the reaction producst &J
of about equal moles of methacrylic -acid and maleic
anhydride which has been completely neutralized bo
form the sodium salt thereof.f ihé builder is .
commercially available under the tradename of Sokalan .
(Registered Trade Mark) CP5. This builder serves
‘when used even in small amounts to inhibit
encrustation, i.e. as an antiencrustation agens.
_ Since the compositions of Bhe present invehﬁion
are generally highly concensrated, and, therefore,
may be used ab relatiVely low dosages, it is _
~desirable 8o supplement the builder with an auxiliary
- builder such as an alkali.méhal lower polycarboxylic ";),
acid having high calcium and magnesium binding
capacity 6o inhibit incrussation which could =
otherwise be caused by formation of insoluble calcium
and magnesium salts. Suitable alkali metal |
polycarboxylic acids are_alkali metal salbs of citric
and sartaric acid, e.g._mondsodium cisrate '
(anhydrous), trisodium citrate, glusaric acid sals,



"19. gluconic acid salt and diacid salt with | onger chain. Exanples of
organi ¢ al kal i ne -sequestrant builder salts which can be used with the
nitrilotriacetic acid (NTA) or in adm xture with other organic and 5.

| non.ganl c builders are al kal i metal, armmoni um or:substituted anmmoni um
am nopol ycarboxy- late, e.g. sodium and potasgiaum et hyl ene di ani ne-
tetraacetate (EDTA) and tri et hanol anmoni um’

N (2- hydroxy-ethyl)nitril odi acetates. M xed salts of 10. these

am nopol ycar boxyl ates are also suitable. O her sui tabl e buil ders of the

organi c .type incl Udgl%ﬁqw%ﬁyls%‘i“tc'a% tsraq_n.at,,g%h@rj_% MHCUales.

O special value aré€ the polyacetal 15 oxy ates e pol‘yaceta
carboxyl ates and their amples efy maémﬁp@élﬁlem& m%@rﬁft‘fe@qﬂder

4,144,226, 4, 315, 09%a<m% Hhldh 43 v fa%reaoaatﬁmt TN rSivHihde A ddsrs
incl ude 4.141, 676, 169, 858, 204, 852, 4 224 420, 4, 225, 685,

20. 4,226, 960, 4, 23?‘3&2‘2 Wﬁés?%?@ 3&1%“5@4%‘%&‘ PEReE Pradodgt At er r ed
i norgani ¢ buil der salrﬂo&'g@.@ma!r edd delrs 20@ |atJﬂ&11Thueﬁ£ﬂI e fannafd/uiblor
crystalline and anor l.und n SI|I ate zeol it he used 25
The zeolites general%&sh gtt e CWMI ﬁﬁ‘ %oxy Is from
0.8 to 1.2 and pref drdlel,y e3@. Boddiums dmdomoxﬁamneeﬁ-wldmegmm—

preferably 2 to tetraacetate (EDTA) and triethanolammonium
N-(2-hydroxy-ethyl)nitrilodiacetates. Mixed salts of -
10, theée-aminopdlycarboxylates are also suitable.
Y ‘ Other suitable builders of the organic type
include carboxymethylsucc1na+es, tartronateS'and
_ glycolates._ .
o Of special value are the polyacetal
15.. carboxYlates. The polYacetal carboxylates and their
use in'detergent compositions are described in
4,144,226, 4,315,092 and 4,146,495. Other patents on
similar builders include 4,141,676, 4,169,934,
- 4,201,858, 4,204,852, 4,224,420, 4,225,685,
20. 4,226,960, 4,233,422, 4,233,423, 4,302,564 and
4,303,777. The preferred 1norgan1c builder salts
_ comprlses the zeolxtes.
' The water—1nsoluble crystalline and amorphous
N aluminosilicate zeolites can be used. '

25. The zeolites generally have the formula:
(M20)x. (A1203)y.(5102) 5. WH20

wherein x is 1, y is from 0.8 to 1.2 and preferably
30. 1, z is from 1.5 to 3.5 or higher and preferably 2 to



20. 3 and wis fromoO to 9, preferably 2.5 to 6 and Mis preferably sodi um
A typical zeolite is type.A or simlar structure, with type 4A particularly

preferred. The preferred alum nosilicates have 5.  calciumion exchange :
capacities of about 200 mlli- squivalents per gramor greater,
meq/ g. Various crystalline zeolites (i.e.
used are described in British Patent 1,504,168, U S. Patent 4,409, 136 and

Canadi an 10. Patents 1,072,835 and 1,087,477, all of which are hereby
i ncorporated by reference for such descriptions. An exanple of anorphous

zeol i f ul i [ bg_found, | | gi d this
ratent too s rhatdatadEraB SRy or cper ERcRBITL2 S oRe TR aB M RS,

are particul arly poeapexably sedbunhe Al typhcain gecliter dsetypabil bri ng

agent. The deter

I norgani ¢ water

Sui t abl e 20.

i nor

SETALTErIeg totEer wiLR PIBPCEA PRKEEIOREES ' Calls,

metal car bongt es,cdE AR SioR| S26NNGE C6apAE1 61 bsCAECEDOMANIDDI WM 95 ~
substituted ammonium saJts can al so be-used.%%SPeC|f|c-E§ﬁ] | es of such

salts are sodi umTRHHLTRES R (FTFRB PELEFE:

95€-godf #8aPbonat e,

sodi um sesqui car bonat Vamiwugpotrgstahl bhe azéohites (heeal kahinineta

clicates are ool AL iallceuh 60 hi8 LIRCHLIBARIEES 0Ecgn, .

conposition anti corrosive

[err]/[err]

machi ne

S
r;ui(gpﬁﬁnﬁrkwﬁgﬁﬁlqat081$3_Qatént 4,409,136 and Canadian

10.

1:5-

20.

25.

Patents 1,072,835 and 1,087,477, all of which are
hereby-incorporated by refefence for such _
descriptions. An example of amorphous zeolites useful
herein can be found in Belgian Patent 835,351 and

. this patent, too, is incorporated herein by reference.
¥ . These builders are particularly compatible with

the aluminium tristearate stabilizing agent.
The detergent compositions of the present

"invention also include inorganic water soluble and/or

water insoluble detergent builder salts. Suitable
inorganic alkaline builder salts which can be used
are alkali metal carbonates, borates, bicarbonates
and silicates. (Ammonium or substitutea_ammonium-
salts can also be used.) Specific examples of such’
salts are sodium'carbonate,'sodium tetraborate,
sodium bicafbonate, sodium sesquicarbonate, and
potassium bicarbonate. _ | '

The alkali metal silicates are useful builder
salts which also function to make the composition

.+ anticorrosive té-washing machine parts. 'Sodium
30.

silicates of Naj0/8i0y ratios of from 1.6/1 to 1/3.2

'k,)l

_ ‘e.g. 400W
apgmi no- .silicates) which can be.

REgferzedal i Fee perefierred| atupinesiltingasesubadeare aykaﬁ



321. especially about 1/2 to 1/2.8 are preferred. Potassiumsilicates of the
sane ratios can al so be used. Though it is preferred that the detergent
,conposition be phosphate or pol yphosphabe free or substantially

pol ¥ghosphate free, such:anoints of the conventidhal" pol yphosphate buil der
-salts can be added as the local legislation pgimits. Specific exanples of
such builder salts are sodiumtripol yphosphate€ [ TPP), sodi um pyrophosphate,
pot assi um pyrophosphat e, potassiumtripol yphosphate ‘and sodi um

hexamet aphos- phate. The sodiumtri pol yphosphate (TPP) is a preferred

pol yphosphate. In the fornul ati.ons where the, pol yphosphate is_added it is
gddgg in”an'annumﬂ?ﬁP?FﬁéiiXNﬁbgﬂﬂﬁﬂzi QPt%/goéb TR Bresei5edas nenti oned
previously, howeverpotdssiumrefeicases hof - tihe saneuta6iosschre pbsypbesphat e
free or substantimIéléxﬂyphosphate'free. O her typical suitable builders

i ncl ude, for exanpﬂ%, hose disclosed in U S. Patents 4,316, 812; 4, 264, 466
and 3,630,929. The inorBanigh altkkals reréfetved sdi sshandéeergenitwi th t he
noni oni ¢ surfact ant ! ] > W o} gani c
or inorganic buil decréj@aﬁlgﬁm& her “mat e %?%rgﬁgé;eigs% %%%%aﬁ?‘?%u?f

the water insol ubl 485Nt ifell hPUERRASRRRIMCELES n SeFPORTIRRHRS @?%%@Of. |
‘present ‘invention. doHvdiiicHdl pEBfphosshdEON Ider THABL 8BS 1 8¢ 4&ded
prlnarl[y nDnt”D“lgénuﬁéafggé¥1fébf%fg%{5%(%kfﬁlrn{“L@%ecific.examples
of such builder salts are sodium sripolyphosphate
- (TPP), -sodium byrophoéphahe, potassium pyrophbsphate,
\,) : _ potassium hripolyphosphéte and sodium hexametaphos-
phate. The sodium tripolyphosphate (TPP) is a
preferred polyphosphate. ' In the formulations where
the polyphosphate is added it is added in an amount
of 0 8o 50%, such as 0 to 30% and 5 80 15. As
menbioned previously, however, it is preferred shat
‘she formulations be'polyphosphabe'free or
substantially poiyphosphahe free.
Other typical suitable builders include, for
~example, those disclosed in U.S. Patents 4,316,812;'
4,264,466 and 3,630,929. The inorganic alkaline _
builder salts can be used with she nonionic surfactans
A detergent compound or in admixture with other organic
~ or inorganic builder salss. _ _
Other maberials such as clays, parbiculafly of
the water insoluble types, may be useful adjuncts in
compositions of the present invenstion., Particularly
uéeful,is benbonite. This maberial is primarily
montmorillonite which is a hydrated aluminium



22. silicate in which about 1/6th of the alum nium atons maybe repl aced by
magnesi um atons and with which varying amounts of hydrogen, sodium
pot assi um and cal cium may be | oosely combined. The bentonite in 5. 15

nore purified form(i.e. free fronlany grit, sand or the like) suitable

detergents invariably contains at |east 50%zamntnorillonite and thus its
cati on exchange capacity is at |east about 50 to 75 neq. per 100g of .
Particularly preferred 10. bentonites are the Wom ng or-

‘bentoni te.

Western U. S. bentonites which have been sold as Thixojels 1, 2,
Georgi a Kaolin Co,

described in Brltlsl;'um%za[ ent 48}}4@{;}{% }/m_frioangbgr‘% thl ?éﬂ%i 221 ' |

“0r

3 and 4 by

to 15. Nhrrlott_am&ﬂaﬂﬁﬂPlaﬁﬂﬂ|bxﬂmﬁgnﬂ$4umt&kpmhnin@emithonbnsht|on of
an effective anduRl, Qs JPUNRIARG! ¥ WY ﬂﬁg RSP Nesh | cp QP‘E‘Q YQi ch
| e

function as V|5005|ty control and gel -

bltlng ag enht noni oni ¢,

surf act ant - subst afalzgun.t B3y \Pg Hﬁ%‘\ﬂa‘é( thf?}“%’trEﬁqage 'E’F%p‘é‘?'ﬁ'—‘é%l'é? ime

conposi tion.5Jhe am@ﬂmaﬁdl ﬁaamaauntrﬁxvhléecxru%ct&&w dy her 20l 9gRas i n
chem cal structure t hgq&ﬁcmg 3 and/ or oxxlated fajty. al cohol

noni oni ¢ 25.

sur PXct

&thMel %8 oYY B ¥ hai n

l engths ([err]-[ econtaims at dwasmntsOy minmdwihrmmedaxdabmm 2t80 6

et hyl ene oxi de gr%ggﬁcgp

represent ed

. 20.

10.

15.

25.

30.

meq. per 1l00g of bentonite. Partxcularly preferred
bentonltes are the Wyomlng or Western U.S. bentonltes
which have been sold as Th:xo;els Y, 2, 3 and 4 by
Georgia Kao;ln Co. These bentonites are known to
soften textiles as'described in British Patent
401,413 to Marriott and British Patent 461,221 to !
Marrlott and Dugan. _

The inclusion in the detergent comp051t10n of an
effective amount of low molecular weight amphlphllzc

" compounds which function as viscosity control and gel-

inhibiting agents for the nonionic'surfactant substan-

'tlally improves. the storage properties of the

composition. : _ .

- The amphiphilic compounds can be considered to
be analogous in chemical structure to the ethoxylated
and/or propoxylated fatty alcohol nonionic |

surfactants but have relatively short hydrocarbon

chain lengths (C3-Cg) and a low content of ethylene
oxide (about 2 to 6 ethylene oxide groups per
molecule).

Suitable amphiphilic compodnds can be represented

X Papatidf & AL | iBosompeupgs;san be "

v

&



30. 23. by the follow ng general fornula: [ERR] 5. where R represents
a[err]-[err] alkyl group, and n is a nunber of fromabout 1 to 6, on
average. Specifically the conpounds are preferabl¥ l.ow (C2 to C3) alkylene
gl yc& nono lower ([err] ti@ [err]) alkyl ethers..10." Nor e :
speci fically the conpounds are preferably nmongadi - or tri-lower ([err] to
[err]) al kyl ene glycol nono- lower ([err] to ?efr]) al kyl ethers. Specific
~exanpl es of suitable anphiphilic conpounds include ethyl ene glycol '
nonoet hyl ether 15. ([err]-OJerr]), diethylene glycol nonobutyl ether

([err]-OJerr]), tetraeihyle l.ycol nonobutyl ether ([err]-Oferr]), and
~ di propyl ene glycol-hﬁnghStﬁyﬂgggﬁéF F&PFFgghféFPP&aZO.
[ ERR] Di et hyl ene gl ycol nonoethyl ether is especially preferred. The
inclusion in the conposition of the | ow gplg: | an i ght | ower al kyl ene
gl ycol nono al kyl ether 25. decreases tthéeﬂgeﬁ??}n§$_the conposi tion,
such-that it .is nore easily pourable, inproves the stability against
settling and 'WrovﬁﬁeEEengéﬁﬁé%ELE' BYcgtchha1%9iPgzbuponand addistiaon to

war m wat er or cold water. :
. - number of from about 1 to 6, on average.

’

.Specifically the compounds are preferably low
- (Cy to C3) alkylene glycol mono lower (C; to Cg)
alkyl ethers. . _ ' _

_ o 10. . More specifically the compounds are preferably
-/ . .mono di- or tri-lower (Cjy to C3)'a1kylene glycol mono-
| lower (C; to Cg) alkyl ethers.

Specific examples of suitable amphiphilic
, compounds include ethylene glycol monoethyl ether
15. (CpH5-0-CH,CHpOH), diethylene glycol monobutyl ether
(C4Hg-0-(CH2CHZ0)2H) , tetraethylene glycol monobutyl
ether (C4Hg-0-(CH3CH20)4H), and dipropylene glycol
" monomethyl ether CH3-O-(CH,CHO),H.
| | I
20. -' |  cHz
Diethylene glycol monoethyl ether is especially
preferred. o : |
The inclusion in the composition of the low mole-
cular weight lower alkylene glycol mono alkyl ether
25. decreéses the viscosity of the composition, such that .
- it is more easily pourable, improves the stability '
against settling and improves the dispersibility of
the composition on addition to warm water or cold
water.
30.



24. The conpositions. of the present invention have inproved viscosity and
stability characteristics and remain stable and pourable at tenperatures as

| ow as about [err]. 5. The physical stability of the suspension oi}
the detergent builder conpound.or conpounds and any other suspended -
addi tive, such as bleaching agent, etc., in 4he liquid vehicle in

accordance with the present invention nay be”i fhproved by the presence of a
10. stabilising agent which is an alunminiumsalt of a higher fatty acid or
an al kanol ester of phosphoric acid. Inprovenments in the stability and-
anti-settling properti of the conposition may be achieved by the 15. . .
addition of a snall ef fetd iSRERRHEMORF Qf HhenpPresenkainventioni hase fatty
acid to the conpowmpane&TmisdasﬁtyLuhaaétasiﬁbtyléhaﬁaé€8£i§t§é§ hhe

subj ect matter of 0 ssi gned end i cation U. Seri al
No. 725,455, fil ed:tef%n%' %Da%rla? d %%%r C%g épg?ﬂggﬁa?‘br??BasAfﬂY’l 8tion
No. 86. 04969 Senaﬂbdtt 5P72897A, the dlsclosure of mhlch S |ncorporated

nerein by reserence. The.pralairen Nheds aly AR 4 AUlNeAFi SR Uk Lubave

from about 8 to about 2 on atons, nore pre era rom 10 to
20 carbon atons, aﬂﬂfﬁﬁﬂﬂaﬁEPQEAQﬁ%ﬁQQQEQSndrQWn@Qmmmunist%nQBBBﬁrbbher

atonms. The ali ph@tdspérma@&laamm SAlee ad £ DéadMSRY Ui GéRE, aBd-MRY;Re
straight or brancgsﬁ% %ﬁ#1 e. case, of the onlonlp sur actgg;gntn1xtures
of. 30. fatty acid ot R ioml R ’s’bc?'F%%r @ Wihh bRe pre: | :
: invention may be 1mproved by the presence of a e
10. stabilising agén£ which is an @aluminium salt of a .
. higher fatty acid or .an alkanol ester of phosphorzc v/
acid. ' '
Improvements in the stability and anti—settling
properties of the composition'may be achieved by the
15. addition of a small effective_amount of an aluminium
salt of a higher fatty acid to the composition.
The aluminium salt stabilizing agents are the
' subject matter of the commonly assigned copending.
application U.S. Serial No. 725,455, filed 22nd
- 20. 'April; 1985, corresponding to G.B. Application No.
86.04969 Serial No. 2172897A, the disclosure of which.
is incorporated herein by reference. :
The preferred highef aliphatic fatty acids will l;}
have from about 8 to about 22 carbon atoms, more
'25. - preferably from about 10 to 20 carbon atoms, and
~ especially preferably from about 12 to 18 carbon
atoms. . The allphatlc rad1ca1 may be saturated or .
unsaturated and may be straight or branched. As in
the case of the nonionic surfactants, mixtures of
30. fatty acids may also be used, such as those derived



25. fromnatural sources, such as tallow fatty acid, and coco fatty acid.
Exanpl es of the fatty acids fromwhich the alunmniumsalt stabilisers can
pe forned include, 5. decanoi c acid, dodecanoic acid, palmtic acid,
nyriefic acid, stearic acid, “oleic aC|d ei cosanok¢ tacid, tallow fatty
acid, coco fatty acid and 'mixtures of these agids." The al um nium salts of
these acids are generally commercially available, and are prefer- 10. ably’
used in the triacid form e.g. alum niumstearate as alumniumtristearate
[err] The nonoacid salts, e.g. aluniniuntnnnostearate [err] and diacid
salts, e.g. alumni [ e and xtures.of two 15. qr. three of
t he nono-, di- and ?%gcﬁégg%gi E §8rt 8YE aﬁl£8i68wu§€8tylﬁcﬁg nB&d
preferred, however, c@ﬁatf@thtﬂcade alum niumsalts conprlses at | east

30% preferably at | east PgEi y e ¥ 0% of the
total anount of 20. aIuan?ﬁ%% §t§f g%%dfggﬁ? 5?2 |uﬁ1§ #%? as

nenti oned above, ar3dl¥BiREneaaly éPGPFéb#eranqauahebéoeasdlynpludaced by
for exanple, ssa.oomaad:aﬂoﬂcfaéia a&bdecsnelcaaeﬂal %at lﬁtsaﬁb&‘dac'd etc.
foll.owed by treatnent of. the 25, resulting spap W t ? um na, etc

Al t hough the appli BRI ESHbCn Tt sHEERELE ﬁﬁbﬂd B&eaﬁyaﬁg%t|EbFaFaPﬁééry of
the manner by whi cha¢hd, atablow ufaseytaéiact é086 fateyexend aflt hiRgupbst he

suspended part'C|e of | {ndSe PLESHITT £02 1 081 nium salts of these acids
are generally commercially available, and are prefer- -

10. ably used in the triacid form, e.g. aluminium

N stearate as aluminium tristeafate Al1(C;37H35C00)3.

' The monoacid salts, e.g. aluminium monostearate
(Al(OH)th17H35COO)_and diacid salts, e.g. aluminium
distearate,'Al(OH)(C17H35COO)2, and mixtures of two

15. or three of the mono-, di- and triacid aluminium
salts can also be used. It is most preferred,

- however, that the triacid aluminium salts comprises
" at least 30%, preferably at least 50%, especially
- preferably at least 80% of the total amount of

20. aluminium fatty acid salt.

The aluminium salts, as mentioned above, are
commerclally available and can be easily produced by,
for example, saponifying a fatty acid, e.g. animal

_ fat, stearic acid, ete., followed by treatment of the

25. resulting soap with alum, alumina, etc.

Although the applicants do not wish to be bound
by any -particular theory of thé manner by which the
aluminium salt functions to prevent settling of the
‘suspended particles, it is presumed that the

30. aluminium salt increases the wettability of the solid



30. al um ni um sal
by the nonionic s
t he suspended par
very smal | anount
required to obtai

addition to-its action as a physical stabili’sihg agent, the alum nium salt

has the addi- tio
“that it is nonion
surfactant conpon
t he conposition;

boost the activit
relaxation tinme t
conposition may b

t increases the wettability of the solid 26. surfaces
urfactant. This increase in wettability, therefore, allows

ticles to nore easily remain in suspension. [err] Only ﬁj

s of the alumsniumsalt 5. stabilising agent are
n the signifi- cant inproveyent in physical stability.

In

nal advantages over other physical stabilising 10. agents

ic in character and is conpatible with the nonionic

interfere with the overall detergency of .

ent .and does not |
isf‘ré‘va?t‘ﬁeﬁi ?’é’ e nandionis, ANFagtant . iThisninere2son to

inoiveftalakiia ity:, t&tal‘rtea.’rwes,, a’i{l&bv@é aﬁgﬁ%@d?ﬁn?ﬁr
S| ons. - rovenent.s 1 stapblll1ty O e
Bardd AU 0l eIy R, b Hban et nc | on of

smal | effective anount Osflyavexy dimaldr gantunt0.of pites Eilosmirsi wongpolind -

having an acsdic stagillqrsqgg, 'iag‘éﬂ}e%?f mﬁ@ﬂ@éa 9 %doéﬁi&fa%d&%%fﬁi d

~and an al kanol . As disclos > Uy
Appl i cation Seri aFaR§. iBprovememy dan physdgdal s

British Patent Ap
di scl osure of whi
phosphor us comnpou

10.

- composition; it exhibits sﬁme'anti—foaming_effect; it

15.

assi gned cO-penal

plicattnoadddti®n AP8Ls HRitidn N 2 PSR the

a

ilitagd  corresponding t

LS ,.ncorporated rein by, reference,. the .acidjc, organic
gh L340 d gt 1§01

ﬁ&&hﬁ&ﬁﬁdn n 398 ] uminium salt has the a
tional advantages over other physical stabilising

agents that it is nonionic in character and is
compatible with the nonionic surfactant component and
does not interfere with the overall detergency of the

can function to boost the activity of fabric

softeners, and it confers a longer relaxation time to

the suspensions.

ImproVements in stability of the composition may .

" be achieved in certain formulations by incorporation

20.

of a small effective amount of an acidic organic
phosphorous compound having an acidiec - POH group,

- such as a partial ester of phosphorous acid and an

alkanol.

25.

30.

As disclosed in the commonly assigned co-pending
U.S. Application Serial No. 597,793 filed 6th April,
1984, corresponding to British Patent Application No.
85.09083, Serial No. 2158453A, the disclosure of

which is incorporated herein by reference, the acidiec .

organiC'phosphorus-cbmpbund'having an acidic - POH
group can increase the stability of the suspension of
builders in the non-aqueous liquid nonionic

sur factant. ' '

v



*group can increase the stability of the suspension of 30. builders.in the
non- aqueous liquid nonionic surfactant. - °27. The acidic organic
.phosphorus conpound may be, for instance, a partial ester of phosphoric
aci dwand an al cohol such as:an al kanol which has ‘@*Fi pophilic character
having, for instance, nore than 5 carbon atoms, e.g. 8 to 20 carbon atomns.
A specific exanple is a partial ester of phosphdric. acid and a [err] to
[err] al kanol (Enpiphos (Regi stered Trade Mark) 5632 from Marchon); it is
made up of about 35% nonoester and 65% diester. The inclusion of quite
smal | amounts of the acidic organic phosphorus conpound nakes the suspen-

sion significantly more IP&bRE1IS4SI AEGaRLFt PPAGPER TS TAMRG URE MAYderrs
o (15 bl Aot 6 Vi Seattiy el aneral ly dacienne. The bLeaghng ahan . ar e
%Igs;i?igd broadly,aPOP&§8ﬁbénPgﬁgé?%ag%c%ﬁgPsgé HP@E@hEE&%%ﬁ’%&?ﬁﬁﬁylfé
bl eaches. Chlori ne bheaehéerahevipgififed Bypssadicen mppeciban t5e c@wPod ),
pot assi um di chl or 0! S9SKERUESLS 6284 20LkaRbe aRlisl1e) . and N
trichloroi socyanuric aci § (95% avail abl € _chlorine). Qxygen bl eaches are
preferred and are represdnf@8ch§ ifeLEGMBIENGS ﬂhP@ﬁ“PPﬁe@ﬁ@@rhfﬁrogen
peroxide in sol uti oghoBpabeicedcgnaapdea Qg wée c§@diadMamd AGMpIPHYs
et aul phate. | The- pek BepAEEETephizRas: BAT ;56 ameton HarehoR 10 1s
' - ~ made up of about 35% monoesber and 65% diester.
_ ‘The ‘inclusion of quite small amounts of the
\/ o - acidic organic phosphorus compound makes Bhe suspen-
sion significantly more stable against settling on
sbanding but remains pourablé, while for the low
concentration of sbtabiliser, e.g. below about 1%, its
-plastic viscOsiﬁy will generally decreaée.
The bleaching agents are classified broadly, for
| . convenience, as chlorine bleaches and oxygen
‘bleaches. Chlorine bleaches are sypified by sodium
- hypochlorite (NaOCl), pobassium dichloroisocyanurate
(59% available chlorine), and'hrichloroisocyanuric
acid (95% available chlorine). Oxygen bleaches are
preferred and are represented by percompounds which
_ liberate hydrogen peroxide in solution. Preferred
_ -/ : _ examples include_sodium and potassium perborates,

percarbonabes and perphosphates, and pobassium mono-
persulphate. The perborahes, parbicularly sodium
perborate monohydrabe. are especially preferred.

The péroxygen compound is preferably used in
admixsure wibh an activator Bherefor. -Suibable
activators which can lower the effecbive operating



per bor at e nonohydrate are especially preferred. The peroxygen conpound is
preferably used in adm xture with an activator therefor. Suitable
~activators which can |lower the effective operating 28. tenperature of.,™
‘the peroxide bl eaching agent are disclosed in U S. Patent 4,264,466 or ik
colum 1 of U S. Patent 4,430,244, the rel evgy, di scl osures of which are
.incorporated herein by reference. Poly- 5. acyl ated conpounds are .
preferred activators; anong these, compounds such as tetraacetyl ethylene
-di am ne ("TAED") and pentaacetyl glucose are particularly preferred. O her .

useful activators lt%ﬁih:‘é@%tufr%r IR }ter]"g‘rﬁ?eac‘ﬁté/ yI I%C)‘ﬁagalé%%

derivatives, ethyli e benzoate acet
car boxyl at e acet at @igedosed da UsS.aPatentnd 26daMe6 s:tmamlanhmrrydl i ol

tetraacetyl gl ycour yl, s(" PASEnk: 4aqgot e 4de ine td MeS,H e t&%?%en :ef ul
| .

classes of activators are 15. I scl ose for exanple _
4,111, 826; 4, 422, 9815y agegdnepsporpted heraimby wafaranaed | Pokyer act

with the p_eroiygena&g&ﬁ&bﬂdcbﬁpb@&ﬂsaaﬂ@r irddd eatlivik 3N taddhg he
wash water.. It is_pr ferr d to_innclud steri agent of hi gh
conpl exi ng powver tOBI %ﬁl ‘bic mgﬁ’unﬁiﬁdggic e@sr &f%%ﬂ’%&%@fﬁ%ﬁf‘g}? eg
aci d and hydrogen HETBLPYQ nandt Pentasicedylluiglmedse tare rpastermplam‘lyret al

ions. Suitable Sﬁ?ggggggbag agents include, for exanple, sodiumsalts of

ethyl ene 25. dianTne tetraacetic acid (EDTA), diethylene trianine
Other useful activators include, for example, -

10. acetylsalicylic acid derivatives, ethylidene benzoate )
acetate and. its salts, ethylidene carboxylate acetate o/
and its salts, alkyl and alkenyl succznlc anhydrlde,
tetraacetylglycour11 ("TAGU"), and the derivatives of

_ these. Other useful classes of activators are

15. disclosed, for example, in U.S. Patents 4,111,826;
4,422,950 and 3,661,789.

The bleach actlvator usually 1nteracts with the
: peroxygen compound ‘to form a peroxyacid bleaching
agent in the wash water. It is preferred to include

20. a sequestering agent of high complexing power to
inhibit any undesired reaction between such peroxy¥
acid and hydrogen peroxide in the wash solution in
the presence of hetal-ions; Suitable sequestering.
agents include, for example, sodium salts of ethylene

25. diamine tetraacetic acid (EDTA), diethylene triamine
pentaacetic acid (DETPA); diethylene triamine
pentamethylene phosphonic acid: (DTPMP), and ethylene
diamine tetramethylene phosphonic acid (EDITEMPA) .

. The sequestering agents can be used alone or in

30. admixture.



‘pentaacetic acid (DETPA): diéthylene'triahine pentanefhylene phosphoni c
aci d (DTPNP) and et hyl ene di am ne tetranethyl ene phosphonic acid

.(EDI-TEMPA) I The sequestering agents can be used al one or

"29. ibn order to avoid | oss?of per oxi de bl eachi ng *gent ,
perborate, resulting fromenzyne- induced decemposition,

in.30. admxture.
e.g. sodium
such as by

cat al ase enzyne, the conpositions nmay additionally include an enzyne 5.
i nhi bitor conmpound, i.e. a*econpound capabl e of i#hibiting enzynme-induced

deconposition of the peroxide bl eaching agent Sui tabl e

i nhi bitor conpounds

are disclosed in U S. Pa&%”%répgogbggg reI %agkfgkégtozgfe E{ﬁﬂiﬁ?tgf'

i ncor porated herein 10 y T erérenc

conpound, nention casebé:n&de-oBoﬂydmoypkbnwneesukph@ﬂ@lagdﬂmpmeenzyme—
vat er - sol ubl e hydr 0¥k aBLAC 488bhposk e ibAS Q&%h?rfeﬁgn%ax%ﬁ%sgugnﬁ¥me,

conpositions of the present . invention, .su

anounts o

hydr oxyl ani ne salt £ ﬁlSPP@P§1E&ﬁn§em&§ Pefitdionpddy dngiude @mmnzyme
CGeneral ly, howgver, muubalabe acmpah&dof 1Q@ZYEecbﬂ®bQ|nﬁob‘&p%|erulbft0 about

15% for exanple,

t .of th osi.ti,on
Bad: tion to the det SPDGREEhaR RPXRedanaBtedo ARePRIRREE oM SMATE ves o

In

adj uvants may be prpeeokide bleadhtiaggagenprodsaitable Lahibiaddi tional

desited properties, oghiRha0’ aLUNG}EaR8keA" 1A°0, 8" paeBAkU5S 606 BYD, LR ©

may be included in

relevant dlsclosure of which is 1ncorporated herein

10. by reference.

o | o Of special interest as the inhibitor compound,

mention can be made of hydroxylamine sulphate and

other water-soluble hydroxylamine salts. In the

preferred non-aqueous compositions of the present

15. invention, suitable amounts of the hydroxylamine salt

inhibitors can be as low as about 0.0l to 0.4%.

Generally, however, suitable amounts of enzyme

inhibitors are_up to about 15%, for example, 0.1 to

10%, by weight of the composition.

“ 20, In addition to the detergent builders, various

_other detergent additives or adjuvants may be present

;h the detergent product to give it addxtlonal

desired properties, either of functional or aesthetic
nature. Thus, there may be included in the formula-

25, tion, minor amounts of soil suspending or anti-redepo-

sition agents, e.g. polyvinyl alcohol, fatty amides,

sodium carboxymethyl cellulose, hydroxypropyl methyl

cellulose. A preferred anti-redeposition agent is

sodium carboxymethyl cellulose having a 2:1 ratio of
30. CM/MC which is sold under the trade name Relatin DM

4050.



25. tion, mnor anounts of soil suspending or anti-redepo- sition agents,
e.g. polyvinyl alcohol, fatty am des, sodi um carboxynet hyl cell ul ose,
hydr oxypropyl nmethyl. cellul ose. A preferred anti-redeposition agent is
sodi um car boxynet hyl cellul ose having a 2:1 ratio of 30. CM MC which |s\i
'sol d under the trade nanme Rel atin DM 4050. 30. Optical brighteners for -
cobbon, pol yani-de and pol yester fabrics can $8-used. .Suitable opti cal
brighteners i ncl ude stil bene, briazole and benzi di ne sul phone conpositios,
especi al-ly sul phonated subsbi buted triazinyl sbilbene, sul phonabed

. nhapht hotri azol e stil bene or benzidi ne sul phone, nost preferred are stil bene
and briazol e conbi nati AeBigakfhrighbene ghit foercombenst pbbganiBei ghtiener N4

which is a dlnorpmylyg%ggfﬂygg ftééﬁq&%r {mon§ﬁftagféy§§§i Qieferably

prot eol ybic enzyngf suc as su i sin
a

pepsin, as wel | Qiqi?Q%ﬁﬂﬁmﬁﬁllbﬁk%e !yp@Z@hﬁyﬂeé analdnneures
t hereof -can be usmhld?r&ieerdcﬂcbﬁwm, lé’@ﬂ:é@ﬁaﬁ@@@%ﬁhéh&ﬁéd Esperase

A S M YU IR L e R SR B
Silicane L 7604 cmpéihslmﬁraaamjaj Sti Kot aaffmaizyelwosmlphoﬁagbﬂbisﬁ_i des,
i Srene Cont or aPEeE S AN A LB obL
anti -yel | owi ng ag&%es eﬁﬁﬁ§1Qﬁ#ﬁhﬁﬁﬂﬁﬁ%ﬁ#QﬁD@Mﬁ%hﬁne Brightener N4

which is a dimorpholino dianilino stilbene sulphonate. -

Enzymes, preferably protedlyﬁic'enzymes, such as
subtilisin, bromelin, papain, Srypsin and pepsin, as
well as amylaseé type enzynes, lipase type enzymes,
and mixtures thereof can be used. Preferred enzymes
include prohease slurrY, esperase slUrry:and
amylase. A preferréd enzyme'is Esperase'(Registered-
Trade Mark) SL8 which is a protease. Anhi foam |
agenbs, e, g. silicon compounds, such as Silicane L
7604 can also be added in small effechlve amounss.

| Bactericides, e. g. hetrachlorosallcylanx11de and
hexachlorophene;:fungicides; dyes; pigments (water
dispersible); preservabives; ultraviolet absorbers;
‘anti-yellowing agents, such as sodium carboxymethyl
cellulose} pH modifiers and pH buffers; colour safe Q;J
bleaches, perfume and dyes and bluelng agents such as
~ultramarine blue can be used.

The composition may also conbaln an 1norgan1c
1nsoluble hh1cken1ng agent or dlspersant of very high
surface area such as finely divided silica of
extremely fine parbiele size (e.g. of 5-100 milli-
microns diameters such as_Sold under the name Aerosil

¥ -



‘cellul ose; pH nodifiers and pH buffers; col our safe bl eaches, perfune and
dyes and bl uei ng agents such as uItranarlne bl ue can be used. The
,conposition may al so contai n_an inorganic |nsoluble thlckenlng agent or

di spersant of very high surface area such as finely"di vided silica of
extrenely fine particle size (e.qg. of 5-100 gul.li- mcrons dianeters such
as sold under the nanme Aerosil 1. (Registered Trade Mark)) or the

ot her highly volum n- ous: |norgan|c carr|er mat efi-al s disclosed in U S

Pat ent 3,630,929, in proportions of 0.1-10% e.g. 1 to 5% It is

br ef er abl e, NoWeVer (alabeeORORhRGNaRk) | W1 Ehlef BERERORONHAC) U1 e

wash bath (e.g. conpos tions containing peroxygen conpoun activator
therefor) be substaﬁ?ﬁaFP?rgPéécoFa§Eéﬁrc@ﬁﬁéﬁhé safid sefLosefedinsVl-Beat es;

it has been found, iaaﬁehasaaase,shbat igl bk6§o§E§o§B| beabel- mb%rmbegt hg
undesired 10.- deco gltl eroxxa0| . The stabili of the

bui | der salts in th% ﬁposFFlbﬁ BE?Eﬁﬁag SraB@wﬁﬂﬂrthEhEFsEQPEPSFFFPVSOf k
t he QOPDOS!tIQﬂ}Inhwaie?_BﬂymbferBﬁY?dﬁdsbxngthédWﬁShabdtheﬁﬁchgcb59031-
particle size of thg, i | [ t han

preferably |ess thaﬁ §§ ggggﬁégaﬁé ﬁgfgxﬁggPe §8P?uP8 FBSSaF%éXaEBr
microns. The soli.d bthereées)ape guhstantjaidppifred pf puchi coapoupidsecandf

. about 100, 200 or 48@ Bkﬁé9n§1llb§t890'Qﬂ'ﬁah'ﬁﬂbﬂ $4GhaG! 28k RREEACRN be
m xed with the solid 20.  builders prior to or after carrying qut the
grindi ng operati on. that s111ca and silicates promote the undesired

. 10. decomposition of the peroxyacid.
U - . | The stability of the builder salts in the
compoéition during storage and the dispersibility of
- the composition in water may be improved by grinding
- and reducing the particle size of the solid builders.
15. to less than 100 microns, preferably less than 40 '
microns and more preferably to less than 10 microns.
- The solid builders are generally supplied in particle
- sizes of about 100, 200_or 400 microns. The nonionic
‘liquid surfactant phase can be mixed with the solid
20. - builders prior to or after carrying out the grinding
operation. _
In a preferred form of the lnventxon, the
. mixture of liquid nonionic surfactant and solid
-/ o ingredients is subjected to an attrition type of mill
. 25. in which-the particle sizes of the solid ingredients
are reduced to less than about 10 microns, e.g. to an
average particle size of 2 to 10 microns or even
- lower (e.g. 1 micron). Preferably less than about
108, especially less than about 5% of all the
30. suspended particles have particle'sizes greater than



In a preferred formof the invention, the mxture of liquid nonionic

~surfactant and solid ingredients is subjected to an attrition - type of mll

25. "in which the particle sizes of the solid ingredients are reduced to. ™
m crons, e.ga to an average particle size of 2 to 10 ™
mcrons or even |lower (e.g. 1 nicron). Prefeyably less than about 10%
especially less than about 5% of all the 30. suspended particles have .
particle sizes greater than 32. 10 mcrons. Conpositions whose

| ess than about 10

.di spersed particles are of such small size have inproved stability against

" separation or settlin%lon storagﬁé Addj.tjon of the I d term nated nonionic

surfactant conpoun

Osmicranfe | FAHROH GRALIN9E I HAPe TR RREFSrbRS

Wi t hout a correspoatien®flauictnsmall tdiczelitepas simpsovedibstan Y1 bggi nst

settl g, 10 the ORI SRS e SRS 408ipd0e PLRELLGRY O

3

“about 50% that thefsdhel audnd itdmsinated mavinmie sut factamt otdmpoand ar e

not substantiglly

liquids. After the grin I i | Fac
can be 15. added fo Qo qRRANGE TDIGRARAIT. 1n Mhe A1apers 1ops oftaPi hityig

Mg (13{1 Jr{éorai%lfe%mtﬁ%f rﬁiéu?%ﬂ%éfsfbﬁé agi efbut -

nioni c surfactant

ng step any renai I

ball's (ball mlls) agfaisigh |sRItvmhid.e grinding el ements have given very good
may Lise_|§§+el abor 'Or% batch attritor, havi ng 8 rrgyd]i‘amater

steatite grinding balls*® %’g’gl OP&RAL ¥/ k* ot T IRl ¢ HEDLSH yEhat

operating mll in whieClproportion of solid ingredients be high enough .

results. Thus, one

10.

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

solid particles are in contact with each other and

. are nbt'substantially_shielded from one another by

15,

the nonionic“surfactant.liquids. After the grinding
step any feméining liquid nonionic"surfactant can be
added to the ground formulation. Mills which émploy.'
grinding balls (ball mills) or similar mobile

'grindiﬁg elements have giVen very good results.

" Thus, one may use a laboratory batch attritor having

20.

8 mm diameter steatite grinding balls. For larger
scale work a continuously operating mill in which
there are 1 mm or 1.5 mm diameter grinding balls
working'in a very small gap between a stator and a
rotor operating at a.relatively high speed (e:.g. a

CoBall mill) may be employed:; when using such a mill,

- 25,

30.

it is desirable to pass the blend of nonionic
surfactant and solids first through a mill which does
not effect such fine grinding (e.g. a colloid mill)
to reduce the particle size to less than 100 microns
(e.g. to about 40 microns) prior to the step of
grinding to an average particle diameter below about
10 microns in the continuous ball mill.



there are 1 mmor 1.5 mmdianeter grinding balls working in a very smal |
gap between a stator and a rotor operating at a relatively high speed (e g
,a CoBall nmill) may be enployed; when using such a mll, 25. it is
"desizzabl e to pass the bl end of nonionic surfactarf®and solids first through
a mll which does not effect such fine grlndlng (e.g. acolloid nill) to
reduce the partlcle size to | ess than 100 mi cBéns. (e.g. to about 40
mcrons) prior to the step. of 30. grinding to an-average particle dianeter
bel ow about 10 microns in the continuous ball mll. 33. For heavy duty

| i quid detergent conpositions of the present invention, typical proportions
(based on the total conpéertheayyUﬂheysldqhéﬂWHeeesgemWHaaﬁpdﬂiﬂﬂuhs of

i ngredients are as Begos\e@sehhq%ggmi %X?Eenfi%i%&%t it e d b,

range of about 20 to term nated noni oni ¢
surfactant may be ohh?tééhaltCpmppﬁéﬁépmedunéﬁeﬁepﬁbhawlﬁ@ ispesdddedlo athe

conposition in an agpeninhRelf8nbadngd@e0k sakgul ogst:0 20, such as 3 to 15
percent; Alkali netal sal ? nitrilotriacetic acid builder in the range of

about 5 to 50, such as 1élﬁ81§0n38F88ﬁF spLSprpanfudeder sent He Bhfge of

about. 10 to 45, suchaageleftabaﬁupeoceat50Phe&ahahe esgnop@By@hQ%@m&be
detergent buil der salt 'R tget e gf about. 0.to 50¥%c%uch as to 30%

preferably 5 to 15% ed nonionic sur aht
- omibbed, it is preferred ‘however that it be added o

the composition in an amouns 1n she range of about 2
to 20, such as 3 80 15 percenb- '
(7 S Alkali mebal salt of nitrilosriacetic acid
' builder in the range of about 5 8o 50, such as 10 to
20 percent; ' '

Zeolite builder in the range of about 10 o 45,
such as 10 to 25 percenh-

Phosphate e.g. polyphosphate detergent builder

. salt in she range of about 0 bo 50%, such as 0 6o 30%
preferably 5 8o 15%; '

Copolymer of polyacrylate and polymaleic
anhydride alkali metal salt anbti incrustasion agent
in she range of about 0 to 10, such as 2 40 8 percens;

| Alkylene'glycol.monoalkylether anti-gelling
_agent may be omistbed; it is preferred however that it
be added bo the composition in an amount in the range
of about 5 4o 20, such as 5 o 15 percent;
~ Aluminium salt of fabby acid sbvabilizing agent
in the range of about 0 &6 3.0 or 0.25 o 3.0, such
as 0.5 o 2.0 percent; '
Phosphoric acid alkanol ester stabilizing agent



Copol yner of polyacrylate and pol ymal ei ¢ anhydride al kali netal salt anti

I ncrustation agent in the range of about -0 to 10, such as 2 to 8 percent

Al kyl ene ‘gl ycol nonoal kyl et her anti-gelling agent may be omtted, it is .
preferred however that it be added to the conposition in an anount in tH@i
range of about 5 to 20, such as 5 to 15 perggnt; Alum niumsalt of fatty
acid stabilizing agent in the range of about 0 to 3.0 or 0.25 to 3.0, such
as 0.5 to 2.0 percent; Phosphoric acid al kanol ester stabilizing agent
34. in the range of 0 to 2.0, such as 0.10 to 1.0 percent; It is preferred.
that at | east one,of fhe alun1n|u sal t. or phosphoric acid ester

stabi | i zi ng agent $nLEhe ERREEd Ofn O e CofpoSuSho@s 910 to BQRstRPayent
in the range of about @ttdslprefexireds t51a1t0a3;51lw4terﬁne FHuasd eri ng agent

for bleach in the t refer t,0.2..0, ercent
Anti -redeposi ti onaggggglgk ?%i% gngé%ogpq‘l%pc Gcfgb "Tyc;;e:f (ftﬁﬂlelf y 0.5
to 2.0 percent; Opgevss bei ghcdnded din lther mogposfitdeout 0 to 2.0, _ '

pr ef erabl y. 0. 5 to 1.0 fariuto
preferably 0.5 % 2.0 Bg‘ré%%ﬁ%g E%}H{e% Qh%h% n%n%gt%ﬁe(e)arange o?zéabou't 0 to

3.0, preferabl y OSESht 651525°pé|508ﬁ9~'ce9}e in the range of about 0 to 0. 10,
preferably 0.0025 to Os@gllestering agent for bleach in the range of

about O to 3. o, preferably 0.5 to 2.0 percent;
| _ Antl-redeposxtlon agent in the range of about 0
10. to 3.0, preferably 0.5 to 2.0 percent,;mgngwi,... S
' Optlcal brightener in the range of about 0 to | _K—J
2.0, preferably 0.25 to 1.0 percent;
 Enzymes in the range of about 0 to 3.0,
preferably 0.5 to 2.0 percent; -
15. Perfume in the range of about O to 3.0,
preferably 0.25 to.1.25 percent;

Dye in the range of about 0 to 0.10, preferably
"0.0025 to 0.050. , | |

Various of the previously mentioned additives

20. can oﬁtionally be added to achieve the desired
functlon of the added materlals.

Mixtures of the acid termlnated nonlonlc
surfactant and the alkylene glycol alkyl ether anti- \;J-
gel agents can be used and in some’ cases advantages

25. can be obtained_by the use of such mixtures alone, or
with the addition to the mixture of a-stabilizing and
ant1-sett11ng agent. :

In the selection of the addltlves, they will be
chosen to be compatlble-wlth the main constituents of

30.



"Various of the previously nentioned additives 20. can optionally be added
to achieve the desired function of the added materials. M xtures of the
.acid~termnated nonionic surfactant and the al kyl ene glycol alkyl ether
ant i gel agents can be used:and in sone cases adwantages 25.- can be
obtai ned by the use of such mxtures alone, or with the addition to the
m xture of a stabilizing and anti-settling agéAt. In the selection of the
additives, they will be chosen to be conpatible wth the main constituents
of 30. - 35. the.detergent conposition. In this application, as nentioned
above, all proportions and percentages are by weight of the entire
formul ation or ponpeﬁétaeaeugbﬁSScahbeéwhsenLnd&ﬁahﬁds B 163 aGe ki, alagd
non- aqueous noni oni ¢ Ith|d e ergent-&gnE03|tron of the present invention
di spenses readily | BePREORERAPPREY h8lhaBRPRG I H4ORENENATRE LFRDEARES Af&ed
home washi ng machi nbg weighbl gyfusbeakattr2S@ognalasdbnposdeompesdbdent t o
wash a full |oad of r .0 3 Miat h the present invention only
about 77 m or abou?h%gggg¥gﬁ%98$§§hég§g%§g§?fated l'i quid nonionic’ '
det ergent conposition i sTheegedcerhsagedengontqueapssnondende aigpidcal
formulation .in accoaéaeegeght BohPBsiBYBAl beNshe beeBUha! ¢dvesisient he bel ow
0

naned i ngredi ents: i gh
1ng g?sgenses readily in the water in 8he washing

“machine. The presently used'home washing machines
normally use about 250 grams of powder dehergent go
_ wash a full load of laundry. 1In éccordance with the
\/ present invention only about 77 ml'or about 100 grams
of she concentrated liquid ﬁonionic detergent
composition is needed. ” -
The deﬁergenh éompbsiﬁion'bf.a bypical
formulabion in accordance with bhe invension is
formulabed using the below named ingredienhs:-

‘ Weight %
Nonionic surfactant detergent. N 30-40
Acid terminabted surfactant | 4-10
Alkali mesal salt of nisrilosriacetic
acid builder (NTA) _ - 5-15
| Zeolite builder - | | 15-20
< - Copolymer of polYacry;aﬁe_and'polymaleic' |
' ' anhydride alkali mebal salt anti-
encrustasion agent (Sokalan CP-5) 3-5
Polyphosphate builder salt 0-30
Alkylene glycol monoalkylether anti-gel
agent ' - 8-12

Aluminium salt of fatby acid stabiliziing
agent B | ~0.75-1.25



Noni oni ¢ surfactant detergent. 30-40 Acid term nated

sur f act ant 4-10 Al kali netal salt of nlbrllobrlacetlc

acid buil der (NTA) 5-15 Zeolite buil der

15- 20 Copol ymer of pol yacryl abe and pol ymal ei ¢ anhydride al kali et al sdh&
anti- encrustation agent (Sokalan CP-5) '36' 3-5 Pol yphosphat e bui |l der
sal t 0-30 Al'kyl ene gl ycol norioal kyl et her antl-gel agent
8-12 Alun1n|un1salt of fatty acid stabiliziing agent

0.75-1.25  36. Almannﬁéahlps&?%era%ebbqe%maga%@nu 8g13 8l each
activator (TAED) i Sequestering agent. (Dequest
0.75-1.25 (Reglste?%ﬂaqyaﬂ%hhﬁﬁkyrzégéﬁD nti-redeposi bi on agem® X'Rel abi n DM

(4050) : Sequestering agent (Ded@ess25 Optical bright7eser.2s

(Stil bene Brlghtener 0. 25-0.75 Enzynes
(Protease-Esperase SE@”%lstered TraSe gakaSZBgPRU '

0.75-1.0 Dye Anti- redep051h10n agent (Relabin 0.0025-0.0100 The
i nvention may be put #n 8h ctice in various ways and one %pq@;f 95
enbodi nrent will be. escE?%ed?to illustrate the invention with reference to

the acconpanying eX@fipfal expgppener (Stilbene .
Brlghbener N4) : _ 0.25-0.75

Enzymes (Protease Esperase SL8) _ 0.75-1.25
.Perfume | | - 0.75-1.0
Dye o | S ~0.0025-0.0100 .
_ | : U
The 1nvenh10n may be puh into prachlce in
varlous ways and one spec1f1c embodiment will be
described 8o illustrate the 1nvenb10n with reference
bo hhe accompanylng example.
EXAMPLE
A concentrated nonaqueous 11quid nonionic
'-  surfactant detergent composztlon is formulated from
‘bhe following 1ngred1enhs in hhe amounts specified in
Table 1 below. _ '
| " TABLE 1 |
Ingredients : | | Weight %
A mixture of Cj3- C15 fahhy alcohol ‘condensed 135y
with 7 moles of propylene oxide and 4

moles ehhylene oxide and C13-Cis fatby
~alcohol condensed with 5 moles propylene
oxide and 10 moles ethylene oxide. :

surfactant T7 nonlonlc surfactanh : 10.0
Surfactans T9 nonlonlc surfactant 10.0
-Acid termlnated Dobanol 91-5 reactlon . 5.0

product wibth succinic anhydride (made as
described above)



A concentrated nonaqueous |iquid nonionic surfactant detergent conposition
is fornmulated fromthe follow ng ingredients in the amounts specified in
.Table 1 below. TABLE 1 Ingredients

Vi ght % A nixture of [err]-[err] fatty al cohol condensed . 13.5 with 7
nol es-of propyl ene oxi de and 4 nol es ethylen§7DX|de and [err]-[err] fatty
al cohol condensed with 5 nol es propyl ene oxi ‘and 10 nol es et hyl ene oxi de.

Surfactant T7 nonionic surfactant :10.0 Surfactant T9

noni oni ¢ surfactant o 10.0 Acid terim nated Dobanol 91-5
reaction 5.0 product with succiqic anhydride (rmade as

descri bed above) 37. TABLE 1 (conth faedd o
Wi ght @6Sod|unlsaﬂhgabdﬁbhmslotrlacetlc aci d (NTA) 10. 3 vdilghey .
Zeolite buil der

pol yacryl ate and-: ngy eﬁ@lt'Of nlt%&%?%ﬁﬁ%f ﬁﬁaiﬁﬁa S%ﬁ%g " To.3
anti-incrustation agbmil@sakol an .CP5) Di et hyl ene glycol nonobutyl et her

T ) per i SRk e L 1 st earate a2 e
9.0 _ Copolymer of polyacrylate and polymaleic 4.0
' anhydride sodium salt anti-incrustation
-agent (Sokolan CP5)
Diethylene glycol mohobutylether anti-gel ~10.0
- 10. agent '
N ' Aluminium tri-stearate. St&blllZlng agent 1.0
| Sodlum perborate monohydrate bleaching
agent : - ' 9.0
.Tetraacetylethyiene-diamine (TAED)
'15_ bleach activator o - : 4.5
Diethylenitriamine pentamethylene phosphoric 1.0
_acid sodium salt (Dequest 2066)
sequestering agent '
Relatin DM (4050) CMC/MC 2:1 blend: |
20. anti-redeposition agent : 1.0
Stilbene brightener N4 : ' : 0.5
Protease (Esperase SL8) ' . 1.0
o . Perfume - i - ' 0.5925
~ Dye a o - - 0.0075
25, . . o s 100.000

- The formulation is ground for about one hour to.
reduce the particle size of the suspended builder
salts to less than 40 microns. The formulated

30. detergent composition is found to be stable and
non-gelling in storage'and to have a high detergent
capacity. |



Tetraacetyl et hyl ene di am ne (TAED) 15. bl each acti vat or

4.5 Diethylenitriam ne pentanet hyl ene phosphoric 1.0 acid sodlunlsalt
(Dequest’ 2066) sequestering agent Relatln DM (4050) CMCIHC 2:1 bl end. 20.
anti-redeposition agent » 1.0 Stil bene brlghtenef“ﬁm
0.5 Protease (Esperase SL8) ' 3g. 1.0 Perfune

0. 5925 Dye 0. 0075 100. 000 25.

The formulation is ground for about one hour to reduce the particle size of
t he suspended builder salts to |ess than 40 microns. The fornulated 30.
detergent conposition J o, be stable and non-gelling in storage and.

f ound
to have a high detergétﬁ c Bﬁﬂ?i9t1°n53§anTH8 PEPRAFES Wis be prepared
Wi t hout grlndlng ghbnaﬂmngheshh1$dendsamsaeadddsaebbddaarhbahas to a smal |

particle size, ?pgfélégsg$t glgbégkgggag %é“ﬂk?& %ngfo¥%§! ion to

reduce 5. the p Srzé o e SuSpende |Ider
sal ts can be usedaxe Pprbained by. grladbhgtbbecéqrmelabuannaé mndpgetlcle

sizes of 5 tg 10 m&rpgétleiet9§ZPUbkd6ﬁe 2hibpeRRdasuAIAIBd s,

particles can be»ground or_ part groun | or them w t h:
noni oni ¢ surfacfant. THe BV%%@?ﬁgsal s can be used as provided, e.g. .

. zeolites can be obtained in particle sizes of 5 to 10
microns, or the builder salts and suspended solid
particles can be ground or partially ground prior to

10. m1x1ng them w1th nonionic surfactant. The grindihg
can be carried out in part prlor to mlxlng and k/-
grinding completed after mixing or the entire '
grinding operation can be carried out after mixing

- with the liquid surfactant. The formulations

15. containing suspended builder and solid particles less
than 40 microns in size are preferred.

Reference has been made to USP 3606990 for
1inhibitbrs of enzyme induced decomposition of
bleaching'agents, and reference made to the use of

20. hydroxylamine sulphate.for such . purpose.

_ USP 3606990 also lists hydroxylamine hydro-
chloride, hydrazine hydrochloride,'2,4-dinitrophenol-
hydrazine, p-chlorophenol, 4-chloro-2-aminophenol, Uh
o-cresol, p-chloro-m-cresol, 2,4-dichlorophenol,

25, resorcinol, pyfocatechol, pyrogallol, betanaphthol,

' 2,7-dihydfoxjnaphthalene, hydroquinone, hydroquinone
_sulphate, 1,2-naphthoquinone, 1,2—cyclohexanediol,'
aminotriazole, sodium chlorate and sodium nitride.

It is understood that the foregoing detailed

30. description is given merely by way‘of'illustration
and that variations may be made therein without
departing from the spirit of the invention.



“can be carried out in part prior to mixing and grinding conﬁ_Eﬁiﬁr?ﬁT?ﬁ‘*‘—————
m xing or the entire grinding operation can be carried out a

Mth-the liquid surfactant. The fornulations 15. containi ng mmmu lm"m'”m
'bU|hder and solid particles-liess than 40 m crons 4% size are preferke

Ref erence has been made to USP 3606990 for inhibitors of enzyme induced
deconposi ti on of .bl eachi ng agents, and refereédfe made to the use of 20.
hydr oxyl am ne - sul phate for. such purpose. USP 3606990 al so |lists

hydr oxyl ani ne hydr o- chlorlde hydr azine hydrochl oride, 2,4-dinitrophenol -
hydrazi ne, p-chlorophenol, 4-chloro-2-am nophenol, o-cresol,

p-chl oro-mcresol, 2,4- dlchlorophenol 25. |GﬂkﬂMSnoI, pyrocat echol

pyrogall ol , betanaphthol 2, 7- dlhydroxynaphthalene hydr oqui none,

hydr oqui none sul phate, 1, 2- naphthqu|none 1, 2- cycl ohexanedi ol ,
ami notriazol e, sodi um cfi-or & @oRAAUSSHhiGLiG deavy JusYinkrundmibd t hat

the-foregoi ng det a'd'e%@t%@nbd%‘b‘ﬁfﬁo@ﬂﬂ%d %rﬁlc\tﬁ%dﬁﬁ%@y way of
illustration and that varlatlons n%y qgg ereln W t out eparting from.
the spirit of the inven@®ort® & f i d heavy

duty | aundry det er gesergempgsi ti on whi ch conprlses at Ieast one l'iquid
noni oni ¢ surfactant det grogiyands HidPY15uYildddsid 'RAG | deAighitlpt o gent
ui I der an
builder_and
an inorganic zeolite detergent builder.

— 2. A debergent composition as claimed in claim
1 comprising at least one of the members of the group
con51sh1ng of
' at least one anti- gelllng agent selected from
‘the group consisting of an acid tserminated nonionic
surfactant and an alkylene glycol monoalkyl ether and
at least one stablllzlng agent selected from the
'group consisting of an alumlnlum salt of a higher
aliphatiec carboxylic acid and an alkanol phosphoric .
acid ester. |

3. A detergenh comp051t10n as claimed in claim
1 or clalm 2 comprlslng one or more detergent '
adjuvants selected from the group_con51st1ng of
anbi- incrustahidn agenhs, bleaching agents, bleach
activabors, sequesherlng agenhs, anti-redeposition
agents, optical br1ghheners, enzymes, perfumes and
dyes.

4. A debergent composihibn as claimed in anyone



an inorganic zeolite detergent builder. 2. A detergent conposition as
“ﬂmm“ conprising at |east one of the nenbers of the group
Hmmm“ east one anti-gelling agent selected fromthe group -
comsi Sti'ng "of *an*aci d terninated nonionic surfactant and an al kyl ene gl y®l
monoal kyl ether and at |east one stabilizi ngdhgent sel ected fromthe gr oup

consisting of an alumi niumsalt of a higher aliphatic carboxylic acid and
an -al kanol phosphoric acid ester. 3. A detergent conposition as clained

claim1l or claim2 conprising one or

-_-""\ .

in

the group consi stigf) Clfaidy il iNEr3sdeiip s BELNS suobé@aﬁét@snagsﬂtan bl each

activators, sequesterl nt nll-redepo ents
bri ghteners, enzyf¥: Wﬁ%ﬁéﬁ%ﬁ? qlac %ﬁ?thﬁgig?Flﬁﬂdas
clainmed in anyonelo h¢045ﬁpdaqanusdEtan:innrganinrzpéﬂime4@epergeﬂﬁ of an

organic nibrilotr
I norgani ¢ zeol i be

|qy¥¥a . aci d detergent builder and 10 to 45 per cent of
etergent builder. 5., A detergent as clainmed in anyo

of claims 1 bo 4 conprising 5 to 20 percent of an al kyl ene glycol nono

al kyl ether of the formyla qédeeqafueﬁr&mﬁwtﬁn dakPohd &P &;&{.Ls'a

group and nis a
l1to 6.

nunber havi,n verage value in the Tan rom a
4 compris % fi E%b percent o% an a1ﬁ§1ene glycol

mono alkyl ether of the formula "RO(CHCH20)pH where R
represents a C3 80 Cg alkyl group and n is a number
having an average value in sthe range of from about 1
Bo 6.

6. A composition as claimed in ényone of claims
1 8o 5 comprising 0.25 $o 3.0 percent of an aluminium
salt of a Cg 8o C22 higher'aliphatic carboxylic acid.

an
ne

kyl
out

7. A composzblon as clalmed in anyone of clalms

1 80 6 comprising 2 50 8.0 percenh of a copolymer of
polyacrylate and polymalelq_anhydrlde slkali metal

'salt as an anti-incrusbation agens.

8. A composition as claimed as anyone of claims
1 6o 7 in which the nonionic surfactant has dispersed
therein inorganic dehergeht_builder particles having
a Particle size disbribuhi@n such that no more than

© about 10% by weight of the said particles have a

particle size of more than about 10 microns.

nmore detergent adjuvants selected from

U



6. A conposition as clainmed in anyone of clains 1 to 5 co % 0 25 to

Carboxyl 1€ acid 7. A Composition ae ol ai ned LeraL]yoE'eng B

conpgising 2 to 8.0 percent of a copolymer of pol yacryl abe and polynalélc
anhydride slkali metal salt as an anti-incrusbabion agent. 8. A conposition
as claimed as anyone of claims 1 to 7 in whi chlt he nonionic surfacbanb has
di spersed therein inorganic _detergent builder particles having a particle
size distribution such that no nore than about 10% by wei ght of the said
particles have a particle size of nore than about 10 microns. 41. 9. A

| aundry detergent conpos?ii o bsumd By ndelt e ngemy ocempbsib honsad ¢dadmeli ch

is free or SUbStantiﬁu%WxgééthﬁCfgqﬁghfsggaéQWR{C%$1§ kg epgl:yphosphate

conposi tion. 10 of “clai ns to 8 which
conprises at |east %#hﬁﬁamﬂﬂiﬂlﬂnﬁ!ﬁﬁc°§uP¢h2Ehm$Ph®tan°anbané b@Wabout 25

to 45% -an acid-tergg I?%ﬁ%%éﬁgﬁéﬂ&&hﬁb@{ﬁ@éﬁnt in an amount of about 3 to
15% an organic nibrilotriacetic acid detergent builder in an anount of

about 10 to 20% an organic zeolite detergent - builder. in an anmount of about
10 to 25% an al kyl ene glycola nesmsd it ieh hes ebéﬂﬁé@dmranybhe gfoup

consi sting of et hyl',_e:pa “géyfqlo @Wtwlcompnses
' ' at least one liquid nonionic surfactans in an
‘amount of about 25 Bo 45%,
an acid-terminated nonionic surfactant in an
- amount of about 3 bto 15%,

| an organic nisrilotriacetic acid detergent

builder in an amount of about 10 8o 20%,

an organlc zeolite debergent builder in an
amount of abous 10 80 25%,

an aikyléne glycol monoalkyl ether selected from
Bhe group consisbing of ethylene glycol monoetshyl
ether, diethylene glycol monobutyl ether,

. tétraeﬁhylehe glycol monobutyl ether and _
dipropropylene glycol monomeshyl ether in an amounb
of 5 to 15%, |

a polyphosphate. detergenb builder in an amouns
of about 0 so 30%, and |

and aluminium salt of a Cg o C22 higher
aiiphatic carbokylic acid in an amount of abous 0.5
o 2.0%.

11. A laundry detergent composition as ciaimed
in anyone of claims 1 8o 10 comprising
a copolymer of polyacrylate and polymaleic



et her, diethyl ene.

et her and di propr

IR RO

atouht 'of Mabdut *0.

gl ycol nonobutyl ether, betraethyl ene egCoI nonobut yl

opyl ene glycol nononethyl ether in an ambunt of 5 to 15%
etergent builder in an anmount of about 0 to 30% and anNJ
a[err] to [err] higher aliphatic carboxylic acid in an

5to 2.0% 11. A laundry detergent conposition as

claimed in anyone of clains 1 to 10 conprisigg,a .copol yner of pol yacryl abe
42. anhydride al kali netal sal t anti-incrustation agent
in an anount of about 2 to 8% an alkali netal.perborate nonohydrate

and pol ymal ei c

bl eachi ng agent i
pent anet hyl ene ph
of about 0.5 to 2

n an anount of about 2 to 6% diethylenetriam ne

PR L2828l WL RE LaTEOURRLSE LD, A0SR o1 aggggmwnt

ant1-redeposi fion agent I n~an anount of

to 2.0% and optiokalay IneuBp QﬁrébdétengQt8&djuvants sel ected fromthe

group consi sting
| aundry det er gent
whi ch the organic
ni bril oacetic aci
anyone of clains

of optaﬁaénbawm@@sispeesayaeé mBﬁBB% auanm@xewﬁ
CO gJe‘?,l on as cl ai i n anyone of al N

?ﬁﬁ t3% A THRRS B ?ngg 88dP#m sal t of
JaéfaJééa{hmwﬁéi%t£$aﬁ88ﬁgé ﬁ&_agenh in an amount of

about 0.5 o 2.0%, ' :
an anhl -redeposition agents 1n an amount of abouh
0.5 to 2.0%, and optionally one or more detergent

- adjuvants selechted from ‘8he group consisting of

optical b;lghheners, enzymes, perfumes and dyes.

12. A laundry detergent composition as claimed
in anyone of Claims 1 to ll.in'which hhe_drganic'
detergent builder comprises a sodium salt of
nitriloacetic acid.

13. A laundry dehergenh comp051blon as claimed

in anyone of claims 1 8o 12 1n which she inorganic

-dehergenh builder comprlses an alka11 mebtal

crystalline aluminosilicate zeolite.

14, A laundry detergent compbsibion as claimed

- in anyone of claims 1 80 13 which consains an

aluminium salt which comprises aluminium stearate.

d. 13.didthylenistyrilahtngepéntanpobylens phosbabige in

A :



!detergent bui | der conprises an alkali metal crystalline alumnosilicate
zeolite. 14. A laundry detergent conposition as clained in ﬁm

.clarms 1 to 13 which contains an al um nium salt which conpri ummmmm
steafate 43. 15. A | ow phosphate detergent composition a% cd aitmed ih *
any one of Claims 1 to 14 which contains no nore than 15% pol yphosphate.

16. A low phosphate detergent conposition agtxd ained in anyone of - clains 1
to 15 which conprises a pol yphosphate buil der salf in an anount of about 5

to 15% 17. A detergent builder nonaqueous li qui d" heavy duty | aundry
det ergent conposition mhlch conprises Nonionic surfacbant in an anmount of

abOFt t .t t i ﬁ)low phosphaﬁﬂJdgﬂérqﬁﬁﬂiéﬁﬁﬁaffﬂgfhﬂﬁﬂlOn:C
surfact an in an a un a % SO |un1sa e
of nibrilotriaceti é: d(()IQ'PA)a"é'uﬂrﬁeroq rFlﬁ‘?'%rﬁo o]f4 dﬁ’b’tﬁq’

Sodi um salt of crysicalranee hanmili@sigalyphosphate.e i n an anount of about
15-20% Copol yner of pol yacryl abe and polynalelc anhydride sodiumsalt in
an armount of about 3-5% Diethylene glycol
nonobutyl ether in an amdfnt #d@W phosphate debergent compositipmmg A

_polyphosphabe det eleg@iinddiilriQinyoheddE claims 1 to 15 which comprises a
polyphosphate builder sals in an amount of about 5 8o
15%.

_ 17. A detergent builder nonagqueous liquid héavy
— , duty laundry detergent'composihion which comprises

Nonionic surfactant in an amount of

about o . 30-40%;
Acid Terminated nonionic surfactant in
an amount of aboutb 4-10%;

Sodium salt of nitrilotriacetic acid-

(NTA) builder in an amount of about 5-15%;
Sodium salt of crystalline
~aluminosilicate zeolite in an amount

of aboub : ©15-20%;
Copolymer of polyacrylahe and polymalelc
J anhydride sodium salt in an amount
' of about 3-5%;
 Diethylene glycol monobubtylether in an
amount about _ 8-12%;

A polyphosphate detergent builder in an
amount of abous _ ' 0-30%;



uwu..t of—abourt 0- 30% 44, Al um ni um

I|Z|ng agent in an anount of about
ME““EM“ m‘ﬂﬂ per bor abe nonohydrate bl eachi ng agent in an anount ofs_;,{
8-12% Tebraacebyl et hyl ene di am ne (TAED) bl each -

actlvator in an anount of about 3.5-5.5% 18. A detergent
conposition as clainmed in claim 17 in which t4g conposition conprises an
anti-redeposition agent and anti-encrustation agent, and a sequestering
agent for the bleach. 19. A detergent conposition as claimed in claim1
substantially as specifically described herein mﬁth reference to the

exanpl e. 20. A net Rqgnf %u?n' %%au;@e%@au%d;f 111G \MY Ay &ATPr i ses

contacting the soiled fa rics with | aun tergent conposition as

clained in anyone oflelépwémP“PG P& aboub 0.75-1.25%;
Sodium perborabte monohydrate bleaching
agent in an amount of abous ' 8-12%;
Tetraacetylethylene diamine (TAED) bleach _
activator in an amount of abous o 3.5-5.5%

18. A debergent composition as claimed in claim
17 in which the composition comprises an '
‘anbi-redeposition agent and ansti-encrussasion agent,
and a sequestering agent for the bleach. KJ

19. A detergent composition as claimed in claim
1 subsbanhially.as specifically described herein with
reference 8o the example.

20. A method for cleaning 'soiled fabrics which
comprises contacting the soiled fabrics with a
laundry detergent composition as claimed in anyone of
claims 1 o 19.




