1. - 2177716 "NON GELLI NG LI QUI D DETERGENT COVPCSI TI ON CONTAI NI NG

H GHER FATTY DI CARBOXYLI C ACI D AND METHOD OF USE" The present invention
relates to a liquid detergent conposition containing-a |iquid nonionic
surfactant. Mre particularly, the present invention relates to liquid
detergent conpositions, particu- 5. | arly non-aqueous |iquid |aundry

det ergent conposi- tions which are stabl e agai Rst phase sep '

gelation and are easily pourable and to the usgL of these coﬁyi){%zg’for
cleaning soiled fabrics. Liquid |aundry detergent conpositions are well 10.
known in the art and in rENEN+GERAINGhAIQUITE DEFERGENTY eoMpogeeesriully ¢
commerci al i zed. Because t heONTAININGeHIGHER FATTY CICARBOXYLIC Reipore
conveni ent to use than dr yYASDWMBTEODoORFp&XSE"cul at e products, they have
found substantial favour with 15. consuners. They are readily
measur abl e, speedily dissolved in the wash water, capable of being easily
applied in concentrated sol uti ons or di spersions to soiled areas and are
non-dusting, and they ustBf|preégenpyinveatdon splatmactomidiigeddl Iy, the

liquid 20.  deter ggetsrgeiitNasfpbBe@iRe doMtdihidPid 10404 ahbRPSnic
mat eri al s whch could ngt st apd d |ng opgﬁgtlons Wit hout deterioration,

whi ch materials are®%FE3AtAR rra §ee ERYaT e theRERICRE vae“*1°n
particul ate detergenélatedutbs1*Qh&hodghe&banﬁﬂubmpbﬁﬁxﬁﬁﬁhpfpiﬁtlcuﬁany
advant ages ower uni o[ _pa t ;i r |, defergents
of ten have cgftaln i Y £ R} Qéﬁ§§g§t§ §§1Foﬂ%4§$#ﬁf§ﬁ;&§5 HeS3UR gibne
tlons whlch are stable against phase separation and

p _ gelation and are easily pourable and to the use of
these compositions for cleaning soiled fabrics.
Liquid laundry detergent compositions are well
10. known in the art and in recent years have been
actively and successfully commercialized. Because
the liguid detergents are considered to be more
convenient to use than dry powdefed or particulate
products, they have found substantial favour with
15. consumers. They are readily'measurable, speedily
dissolved in the wash water, capable of being easily
applied in concentrated solutions or dispersions to
soiled areas and are non-dusting, and they usually
occupy less storage space. Additionally, the liquid
20. detergents may have incorporated in their formulations
materials whch could not stand drying operations
without deterioration, which materials are often
desirably employed in the manufacture of particulate
detergent products. Although they are possessed of
25. many advantages over unitary or particulate solid
products, liquid detergents often have certain
inherent disadvantages too, which have to be overcome
to produce acceptable commercial detergent products.
Thus, some such products separate out on storage and
30. others separate out on cooling and are not readily



t produce acceptabl e, conmerci al detergent products. Thus, sone such
products separate out on storage and 30. ot hers separate out on cooling
and are not readily 2. redispersed. |I'n sone cases the viscosity of the
product changes and it becones either too thick to pour or so thin as to
appear watery. Sonme clear products becone cloudy and others gel on.
~standing. 5. One particularly severe pdoblemof liquid |aundry
detergents based on liquid nonionic surfactants, especially non-aqueous
fornulations, is that the nonionics tend to gel when added to cold water.
This i§ a particularly inportant problemin 10. t.he ordi nary use of

Eur opei househol d el N5pd 1t Sed\As M Gsdive bdss WIes eviswosbey of ages t he

| aundry detergent co sitign in a dispgnsing unit . 0. 2 dispensi
drawer) of the nacfﬁ‘?q‘g‘fuﬁlr q'h%mﬁfé %%r% i%?)eh % h%{ﬁé%%itn%otﬁgl tg‘?ge.nt
in the di spen- 15. poweror sssuthiottasl t@ appearamiéryol dSaowe erlear t r ansf er

it to the main bOdyﬁfgdm.ﬁé&dﬁé‘ %%@g%@&% t' ie t&g g\égﬁ@{nélpnt hs

when the deter- ge conposition a | spenser  are
particularly ol d, the ddterparkiculanky tsevexe cexellem of Wil y and a

gel forms.  As a resdlidaSPEedrdditt £ BN td® N i Guidindhishes conpletel y
of f the dispenser during operation of, the machine, and of the

d i § h
conposi tion buil ds i&F@ﬁ??ﬁ?ﬁﬁm&ﬁ%RF%%E&ﬂ%y%?%%?q%ﬁ%ﬂﬁug?Tﬁgﬁiﬁﬂ???hgl?he

user to flush that the nonionics tend to gel when added to cold
water. This is a particularly important problem in
g 10. the ordinary use of Buropean household automatic
4 washing machines where the user places the laundry
detergent composition in a dispensing unit (e.g. a
dispensing drawer) of the machine. During the
operation of the machine the detergent in the dispen-
15. ser is subjected to a stream of cold water to
transfer it to the maih'body of wash solution.
Especially during the winter months when the deter-
gent composition and water fed to the dispenser are
particularly cold, the detergent viscosity increases
20. markedly and a gel forms. As a result some of the
composition is not flushed completely off the
dispenser during operation of the machine,_and a
deposit of the composition-builds up with repeated
wash cycles, eventually requiring the user to f}ush '

(':( )

25. the dispenser with hot water. .
The gelling pheddmenon can also be a problen
whenever it is desired to carry out washing using
cold water as may be reqommended for certain
synthetic'and deliéatg fabrics or fabrics which can -

30. shrink in warm or hot water.



25. the dispenser with hot water. The gelling phenonmenon can al so be a :
probl em whenever it is desired to carry out washing using cold water as may
be reconmended for certain synthetic and delicate fabrics or fabrics which ,
can 30. .shrink in warmor hot water. - 3. In addition to the gelling

whi ch may occur when the |iquid nonionic detergent. conmes into contact with
cold water, gelling may al so occur in the BiLquid detergent conposition
itself when the conmposition is 5. transported or stored at | ow
tenmperatures, such as in the winter nonths. Again, this.is often a
particularly severe problemin certain European countries where the copmon

practice is Lo | ocal ent iaek 0bhosoNeRLCeRNtng GARLAINAYPBLEED LilelinnO ed

10. garages. Partial solutigns, to have roposed
and incl ude, fof %xéhﬁ?éd BPREPRAS ?ﬁEngﬁBchﬁﬁﬁFohPéOdépéﬁaéﬁtWlth

conposi'tion mntbonerwatarylgémﬁthg ﬂayt&mbblagcﬁglggngaeamg ggh I nhibiting
15. agents,

§ P al kago g g EX gcohol % U. S, Patent
3,953, 380), al k3F eﬁ%?ﬁ "FBPRRPAS qRy1ER bﬁtE psEBecomp aﬁ’éﬁf’nﬂées 147),
hexyl ene @lycoltnanppbyeeaybenstgtydoht LowUtEmpRanenkesd, 680cA28s- ivan

Djk, an acid Z?he wiHbstaRSELhs . adﬂgglho @h?gbigagkkgllg non- aqueous built

quuid det ergent conposrtion conf
g particularly severe problem in certain European

countries where the common practice is to locate the
clothes washer and cleahing supplies in unheated
10. garages. _ , '. QJ
Partial solutions to the gelling problem have
. been proposed and include, for-example, diluting the
liquid nonionic detergent composition with certain
viscosity controlling solvents and gel-inhibiting
15, agents, such as lower alkanols, e.g. ethyl alcohol
(see U.S. Patent 3,953,380),-alka1i metal formates
and adipates (see U.S. Patent 4,368,147), hexylene
glycol or polyethylene glycol.
In U.S. Patent 3,630,929 - van Dijk, an acid
20. substance is added to a substantially non-aqueous
built liquid detergent composition containing a water-
free liquid nonionic detergen£ sur factant, an
inorganic carrier material and an inorganic or -l
organic alkaline detergent builder to increase the
25. rate of solution of the composition in water and to
lower product viscosity. Suitable acid substances
are disclosed as including inorganic acids, inorganic
acid salts, organic acids, and anhydrides and organic
acid salts. Among the organic acid salts, mention is
30. made of succinic acid. Among the alkaline organic
detergent builders mention is made of alkenyl



free l'iquid nonionic detergent surfactant, an inorganic carrier material
and an inorganic or organic ‘al kaline detergent buil der to increase the 25.
rate of solution of the conposjition in water and to |ower product

viscosity. Suitable acid substances are disclosed as including inorganic
acids, inorganic acid salts; .organic acids, and anhydri des and organic acid

salts. Anong the organic acrd salts, .nention ¢s 30. made of succinic
acid. Anong the al kaline organic detergent buil ders nention is nade of
aIkenyI 4. succinates, e.g. sodium/[err] alkenyl succinate, e.g. sodium
[err] I'kenyl succinate (anhydrous) Al'l the data for dissolution rates and
vrscogr |eshweriiﬂnuna&nhaés25£zg5 sodﬁum c ftaenehylhauecﬂhs@ebeengnade
to reduce the gelli cy. uj nonr Si- tion
by nodification an op%rntz ?rogi%?y?h%u ?tﬁ% ga%? &ﬁg“ﬁ nr tBeer gent

surfactant. As an e%@h@léobfdh%ﬂ¢bntcosu¥$essamndnwdséosatxes were 10.

particularly successhilif&gUdt Psecbeen achi eved by acidifying the hydroxy
noi ety end group of the nonionic nolecule. The advantages of introducing a

carboxylic adi«d at the hetemPEschavhidhse beer Brdgeto| nedurei Bheupon

dilution; decreasi rtgetbﬂ@oremwcyl%f 1?@&'1&pﬁbﬂionﬁéddégé{%éhgncéﬁpégl-
ani oni ¢ surfactant when neutr jn the_washin uor ni oni c

structure optini zat YR 3% ‘%t#’e‘ﬁ?%’no?h%n@h‘a?ﬁlmgzatmn of

structure of the nonionic detergent surfactant. As
an example of nonionic surfactant modification one
. 10. particularly suceessful result has been achieved by
et acidifying the hydroxy moiety end group of the
nonionic molecule. The advantages of introducing a
carboxylic acid at the end of the nonionic include
gel inhibition upon dilution: decreasing the nonionic
15. pour point; and formation of an anionic surfactant .
when neutralized in the washing liquor. Nonionic
structure optimization has centred on the chain
length of the hydrophobic-lipophilic moiety and the
number and make-up of alkylene oxide (e.g. ethylene
20. oxide) units of the hydrophilic moiety. For example,
- it has been found that a C;3 fatty alcohol ethoxylated
with 8 moles of ethylene oxide presents only a
A : * limited tendency to gel formation. Certain mixed
ethylene oxide-propylene oxide condensation products
25. of fatty alcohols also exhibit a limited tendency to
gel formation. B
Nevertheless, still further improVements are
desired in the gel inhibition of liquid detergent
composition, especially non-agqueous 11qu1d fabric
30. treatlng detergent compositions.



| engt h ,of the hydrophobic-Ilipophilic noiety and the number and nake-up of
al.kyl ene oxi de (e.g. ethylene 20. oxi de) units of the hydrophilic noiety.
For exanple, it has been found that a C13 fatty al cohol ethoxylated with 8
nol es of -ethyl ene oxide presents only a limted tendency to gel formation.

Certain m xed et hyl ene oxi de-propyl ene oxi de condensati on products 25. of
fatty al cohols also exhibit alimted tendency to gel formation. '
Neverthel ess, still further inprovenents gare desired in the gel inhibition
of liquid detergent conposition, especially non-aqueous |iquid fabric 30.
treating detergent conpositions. 5. The present invention ains to  j

provide liquid nonionic surfactant-containing liquid det er gent conpositions
e oo M Qe Sl ML B10 S e St ERE PR T 1
provi de |iqui chdreilomiice tsuedtactgantongos 4 i rirsg vibi qind dir de tsesgemtsi ons  of

Lol Saul RS LGS 5 BN na RURalAdy, € s g o ot o1 aoe
Accor di ng t oLtskoqadAthtcekd SRBRAF atires | foprextended Pexieds der er gent
~conposi tion hgy i PUEt s Bstpdd st | ¢cs of pourability and resistance
to gelling on reduction in tenperature | ..

The invention also aims to provide liquid fabric
treating compositions which are suspensions of
insoluble.inofganic particles in a non-aqueous liquid
and which are storage stable, easily pourable and .
dispersible irznceoléfis, ewz mc',%r hot water. '

According tbLtg; present invention there is
‘provided a liquid detergent composition having
improved characteristics of pourability and
resistance to gelling on reduction in temperature
below ambient, the said composition comprising a

"liquid nonionic detergent compound and a gel

inhibiting compound the amount of gel inhibiting

compound being in the range of from 2 to 50% by

weight, based on the weight of the liquid nonionic
'surfactant, the amount of gel inhibiting compound

being in an amount effective to lower the gelling -
temperature of the nonionic surfactant compound by at :;f -
least about 2°C, the said gel inhibiting compound
being an aliphatic dicarboxylic acid or anhydride
thereof having an aliphatic chain which contains 6 to
l carbon atoms or'being an aliphatic monocyclic

~ dicarboxylic acid wherein one of the carboxylic acid
groups is bonded'directly_to a carbon atom in the
monocyclic ring and the other carboxylic acid group
is bonded to the monocyclic ring through an alkylene

or alkenylene chain having 3 to 12 carbon atoms.



bel ow anbi ent, the said conposition conprising a |iquid nonionic detergent
conpound and a gel inhibiting conpound the anmount of gel inhibiting
cpnpound being in the range of from2 to 50% by weight, based on the weight
of the l'iquid nonionic surfactant, the anmount of gel inhibiting conpound
being in an amount effective to lower the gelling tenperature of the
~noni oni c surfactant conpound by at |east about [err], the said gel
~inhibiting conpound being an aliphatic dicarboxylic acid or anhydride
't hereof having an aliphatic chain which co®ins 6 to carbon atons or bei ng
an aliphatic nonocyclic dicarboxylic acid wherein one of the carboxylic '
acid gMups 'is bonded directly to a carbon atomin the nonocyclic ring and
the other carboxylic acid group is bonded to the nmonocyclic ring through an
al kyl ene or al kenyl ene chain having 3 to 12 carbon atons. 5a. In one
specific aspect the prese i i j £ | 1, U SRy f v | aundry
conposi tion conpri si nge]%1 rsansépe@r?gelr%ln oq;f p%%eét%r%gtgentﬂ%%c}gr sa?r?_&%dlnn aliquid
noni oni ¢ surfact arpromiagtest ra thigwicdhheawy dibhdanndr acapraskt ian t he
di carboxylic acid %m@ea diidlidid o tasiddddienduiadovedlg he

C e Cco

tenperature at whi ositjon wll gorn1a %ﬁl t o, no nore than about
[err]. -~ in a liquid nonionic surfactant wherein the

composition includes an amount of the dicarboxylic
acid@ compound Qel inhibiting agent sufficient to
lower the temperature at which the composition will
form a gel to no more than abeut 5°C.



6. According to another aspect, the invention provides a .nethod for

di spensing a liquid nonionic |aundry detergent conposition into and/or with
col d*water w thout undergoing gelation. Thus in a nmethod for filling a
container with a non-aqueous liquid laundry detergent conmposition in mhlch
the detergent is conposed at |east predomnantly of a liquid nonionic
surface active agent and for di spensing the conposition fromthe container
into a water bath in which the laundry is to be washed, wherein the

di spensing is effected by directing.a stream of unheated tap water onto the
cconmposition in the contai ner wherehy the conposition is carried by the -
stream of water, i|mMorddtimntey dmithed %ﬂmpm%nmdrﬁes i ncl udwhg

in the non-aq t|o f bout [1£§ 0% by wei ght, based
on the wei ght li%%%hdce# gqﬁﬂeé:bno%m% ]sﬁ}’r?tbs gacﬂ '%I‘g‘irﬂ” RiE gel -
|nhlbltlng_com@ﬂnﬂrXHﬂqhangen}epqmpnaﬁnmqn|xnuunathDuxumth ¢dld
di car boxyli ¢ qeiedh € QIRYHE taed[d& Fng® JUIARHY ! itndlf ' th P RAHSH
~represented by the fornmula O
for £illing a contalner with a non-aqueous liquid
laundry detergent composition 1n_wh1ch the detergent
is composed at least predominantly of a liquid
nonionic surface active agent and for dispensing the
composition from the container into a water bath in
which the laundry is to be washed, wherein the
dispensing is effected by directing a stream of
unheated tap water onto the composition in the
container'whereby the composition is carried by the
stream of water, into the water bath, the improvement
Comptise s
oempges*ag 1nclud1pg in the non-aqueous composition
from abeut 2 to abewt 50% by weight, based on the
weight of the liquid nonionic surface active agent,
of a gel inhibiting compound comprising a
dicarboxylic acid compound, the dicarboxylic acid
compound being,

a) a dicarboxylic acid compound represented by the
formula '

e
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b). [err] [err] [err] wherein [err] represents an al kyl or al kenyl group of
from6 to 12 carbon atons, or c).T [err] COCH where -T- represents
[err],[err], or [err] [err] represents an al kyl or. group of from3
to 12 carbon atons; and R3 represents a hydrogen atomor an al kyl or '
al kenyl group of from1l to 12 carbon atons; with the proviso that the total
nunber of carbon atons in.[err] and [err] iéafron16 to 22, 6b. wher eby
t he nonionic surface active agent will not gel when contacted by said
stream of water even when the said water is at a tenperature near freezing.
As nenti-oned above, it has previously been suggested to incorporate in

| i qui d™noni oni ¢ surfact ant detergent conpositions a free carboxylic group
nodi fi ed noni onic surfactant, nanely a poly-

or

b)
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wherein Rl represents an alkyl or alkenyl group
of from 6 to 12 carbon atoms,

or

c)
.
=
where o
-7~ represents -CHz-, -CH=, -CH3-CHz-, or
-CH=CH-; . e;lk-’ltht ' a»lkem"QhQ

g; represents an a{*y& or a%kqui group of from

3 to 12 carbon atoms; and
'R3 represents a hydrogen atom or an alkyl or

alkenyl group of from 1 to 12 carbon atoms;
with the proviso that the total number of

carbon atoms in..R2 and R3 is-from 6 to 22, o



et her carboxylic acid, for the purpose of lowering the tenperature at which *°
the liquid nonionic forns a gel with water. This use of the
aci d-term nated nonionic anti-gelling.conpound is disclosedin the coomonly _
assi gned copending application U.S. Serial No. 597,948, filed 9th April
1984 corresponding to G B. Application . 85.09084. Wiile the

aci d-term nated nonionic gel inhibitors ave in fact provided highly useful
benefits when incorporated in |iquid nonionic surfactant containing

det er gent conp05|t|ons it has now been found by the present inventors that

on a weight for mel ht . pasi s further rovenent, e.g. lowered gellin
‘tenper at ur e, cgﬂeﬁs BgﬁdgﬂnbynfﬁesurggcedPE&#HGX?BP@tandlc@ﬁgounds%*

descri bed heregeal Whaa cbntaepedcbygsalid stirédamcbfii Wated RY_RNOKhen

“surfactant co n t egyual.,.a of _the.dicarb | i ¢ acid conpound
anti-gelling ggg%tgapﬁ Qa@PF gg gn%gggbggéagpthQeHGnggﬁeéﬁgﬁt|-gelrPng

conpound systen1andh§rmenblgeﬁﬂ|ngovempéhahasepmhvﬁbasmgnbeanc/ant|-gelI|ng

conpound systeghagegaéer t622nB8 BBEEESr peQEQEQd(ﬁﬁnSSHE%red to the ge"'“g

terrperat ure of theé nonionic sur ac ant e noni oni ¢ surfactant -
water) by at |88sfaghant FeFPfgﬁﬂEfspaBp§1§ﬁon§a§tfagsupapbpxyllor nor e,

dependi ng on tygoapnieaiciedr hant aALcaBdreReLaRYNhanbiyhe 8Ly~ gelling
agent. ether carboxylic acid, for the purpose of lowering

the temperature at which the liquid'nonionic forms a

gel with water. This usé of the acid-terminated

nonionic anti—gellihg compqund is disclosed in the. v/

commonly assigned copending application U.S. Serial

No. 597,948, filed 9th April, 1984 correspondlng to

G.B. Application No. 85.09084.

While the acid-terminated nonionic gel

inhibitors have in fact provided highly useful

benefits when incorporated in liquid nonionic

surfactant containing detergent compositions, it has

now been found by the present inventors that on a

weight for weight basis further improvement, e.gq.

lowered gelling temperature, can be provided by the

e



The 1iquid nonionic synthetic organic detergents enployed in the practice
of the present invention nmay be any of a wide variety of such conpounds,
whi ch are well known and, for exanple, are described at length in the text
Surface Active Agents, Vol. Il, by Schwartz, Perry and Berch, .published in
1958 by Interscience Publ i shers, and in NtiUtcheon s Detergents and

Emul sifiers, 1969 Annual, the relevant di scl osures of which are hereby
incorporated by ref erence. Usual Iy, the nonionic detergents are poly-Iower
al koxyl ated |ipophiles wherein the desired hydrophile-Iipophile balance is

obt ai néd fron1add L on, of h o] up to a
I|poph¥*|c noi ety: ﬁ?ﬁ?%?%??% é gség%ﬁogﬁé¥né8§§%1§eg ?é?géﬁt enpl oyed is
the poly-1ower al koxyl Rhed, hbgheephaingl thaeacid tasminabed| npaigpic g 10

'to 18 carbon atongu?ggc ﬁee?gmhgg auq@gﬁ QB BRLa10hmbAKE" glgugene oxi de

(of 2 or 3 carbon a such naterlals | t B
preferred to enpléycﬂhBQEY%héréthtﬁ@mﬁpﬂﬁéra&F&aﬂSFliggaaﬁFgﬁert Sty
al cohol of 10 to %elQinéztéﬁpéEaﬁatboafatﬁﬁBnaﬂﬁlowﬁlcylhncmngeﬂ.m1hlgom 5to 8

thoxy but 1 n- sonEORAYEARCEESEPR ARY/BE KBS, PaRRyns keneREERuleoSENsh, o
latter, if preSenhonQbhen/hatmggelmnngrcpheennﬂhamsﬁ@ﬂ)1prupgeg|gpn be
Exenplary  of such compounds 1368qt 1288 cHRpackd thechkkgaghing of
temperature of the nonionic surfactant alone or the
nonionic surfactant in water) by at least abeut 2°C,
\ s preferably at least abeuk 4°C, or more, depending on
the nonionic surfactant and the amount of the anti-
gelling agent. '
The liquid nonionic synthetic organic detergents
employed in the practice of the present invention may
be any of a wide variety of such compounds, which are
well known and, for example, are described at length
in the text Surface Active Agents, Vol. II, by
Schwartz, Perry aﬁd.Berch, published in 1958 by
Interscience Publishers; and in McCutcheon's |
Detergents and Emulsifiers, 1969 Annual, the relevant
disclosures of which are hereby incorporated by
reference. Usually, the nonionic detergents are
s - : poly4lower alkoxylated lipobhiles wherein the desired
hydrophile-lipophile balance is obtained from
addition of a hydrophilic poly-lower alkoxy group to
a lipdphilic moiety. A preferred class of the
nonionic detergent employed is the poly-lower
alkoxylated highe:'alkanol wherein the alkanol is of




12 to 15, carbon atons and which contain about 7 ethyl ene oxide groups per
mol, e.g. Neodol (Registered Trade Mark) 25-7 and Neodol 23-6.5, which
products are nmade by Shell Chem cal Conpany, Inc. The forner is a
condensation product of a mxture of higher fatty al cohols averagi ng about
12 to 15 carbon atonms, with about 7 nols of ethylene 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 nunbé: of ethyl ene oxi de groups present
aver ages about 6.5. The higher alcohols are primary al kanols. O her
exanpl es of such detergents include Tergitol (Registered Trade Mark) 15-S-7
and Tergitol 15-S-9, both of which are |linear secondary al cohol ethoxfﬂétes
made by Uni on @4 iadd 8Cargrbomhatfamseand swhee me e dt s et i ah pobsluct  of

an 11 to 15 car AUeF T8 1l - | | s of
et hyl ene oxi.deola%(rjl t he Ie%tlétygr |es§§1&§€n <yafr a%pﬁ%%ct%%%@m?‘ﬁ&% efsrml s of .
et hyl ene ‘oxi de ff@M3 t@acdibed. Of such\mareridls ith iheorefpoeeditds of the

present invent icaip1dy & HOUEWHYeid dHE HIGHON L1HIET 9ehta A £gké gher

athyl eno. oxi do deside SRS PE 10 Hddcar o2 e SaRRGA AKKMBI S, wi th

the higher fatapdawtdiet desitad it ci 150 tid L aD@ tBs ITELGWEE tdEkdwyrber of

et O gt Y WY PHA AUy, Men ol SR A 2 50 e

ethoxy but in some instances, it may be desirably '
mixed with propoxy, the latter, if present, often
being a minqr (less than 50%) proportion. Exemplary o/
of sdch compounds are those wherein the alkanol is of
12 to 15 carbon atoms and which contain about 7
ethylene oxide groups per mol, e.g. Neodol
(Registered Trade Mark) 25-7 and Neodol 23-6.5, which
products are made by ShellIChemical Company, Inc.

- The former is a condensation product of a mixture of
higher fatty alcohols averaging about 12 to 15 carbon
atoms, with about 7 mols of ethylene oxide and the
latter is a corresponding mixture wherein the carbon
atom content of the higher fatty alcohol is 12 to 13
and the number of ethylene oxide groups present
averages about 6,5. The higher alcohols are primary
alkanols. Other examplesiof such detergents'include
‘Tergitol (Registered Trade Mark) 15-S-7 and Tergitol
15-S-9, both of which are linear secondary alcohol
ethoxylates made by Union Carbide Corp. The former
is a mixed ethoxylation product of an 11 to 15 carbon
atoms linear secondary alkanol with seven mols of
ethyléne oxide and the latter is a similar product
but with nine mols of ethylene oxide being'reacted.



Conmpany. Cther useful nonionics are represented by 10. the commercially
wel I known cl ass of nonionics sold under the trademark Plurafac. The

Pl urafacs are the reaction product of a higher linear alcohol and a m xture
of ethyl ene and propyl ene oxi des, containing a m xed chain of ethylene

oxi de and propyl ene oxi de, 15. term nated by a hydroxyl group. Exanples
i nclude Plurafac RA30 (a [err] fatty al cohol cohdensed with 3 nol es
propyl ene oxi de and 6 nol es et hyl ene oxide), Plurafac RA40 (a [err]
fatty al cohol condensed with 7 noles propyl ene oxi de and 4 noles 20.

et hyl efie oxide), Plurafac D25 (a [err] fatty alcohol condensed with 5 noles
propyl ®fie oxide and 10 nAkso aasgfwhelnxihie, cohposi taboB? Qf arhe Rpre sdnic

RA50 (a m xture of ?AJ@A sagléur@g No/A
General ly, the mxed et hytPﬂme oxi de- pr opyl engggxilﬁ& ’?éltt ‘Bﬁ? %t%{’gent :
condensati on producta¥ ¢ her apleantay weighe W%’rcﬁorm% 3@rf¥eodol

Wlnerﬁl P R Legresenhmsa-lsu abwiﬁh]guxé)[fmm é)Elh rYe 3!9xlde Oéoﬁd‘é@é‘&l@{drlxl

al 1 phati c hydrocar bon 0 ‘erably or ecially
preferably al ofP If(?‘i)‘fﬁl% t<8£ gblgtb?refﬁtéfb‘(yaﬁ%" s, "”e {JP%ITFV&
preferably 14 to 18 fatrtypmktoms] lpeing sofiubdeto ofS feanbén tatdiRs qmdfehabl y

4to 10, and q 1s a &%&gﬁ’é‘f SF LLfPiénd Cod1a@ GEE5ED! Yo 481 Creih§ dboll

[err] al kanol condens
11. Such products are also made by Shell Chemical

Company. Other useful nonionics are represented by
10. the commercially well known class of nonionics sold
bt | under the trademark Plurafac. The Plurafacs are the
reaction product of a higher linear alcohol and a
mixture of ethylene and propylene oxides, containing
- a mixed chain of ethylene oxide and propylene oxide,
15. terminated by a hydroxyl group. Examples include
Plurafac RA30 (a C33-Cy5 fatty alcohol condensed with
3 moles propylene oxide and 6 moles ethylene
oxide), Plurafac RA40 (a C33-C3s5 fatty alcohol
condensed with 7 moles propylene oxide and 4 moles
20. ethylene oxide), Plurafac D25 (a C13-C15 fatty alcohol
condensed with 5 moles propylene oxide and 10 moles
ethylene oxide, Plurafac B26, and Plurafac RA50 (a

A : ~ ‘mixture of equal parts Plurafac D25 and Plurafac
25, Generally,ethe mixed ethylene oxide-propylene

oxide fatty aldohol'eondeﬁsation'products can be
represented by the general formula
RO(C21‘140)p(C3H50) H,
wherein R represents a straight or branched, primary
30. or secondary aliphatie hydrocarbon group, preferably



with 3 to 10 nol es ethyl ene oxide. Another group of liquid nonionics are
avai l abl e from Shell Chem cal Conpany, 1Inc, under the Dobanol trademark
Dobanol 91-5 is an ethoxylated [err] fatty alcohol with an average of 5-
nol es et hyl ene oxi de; Dobanol 25-7 is an ethoxylated [err] fatty al cohol

wi th an average of 7 noles ethylene oxide. In the preferred poly-Iower

al koxyl ated hi gher al kanols, to obtain the best bal ance of hydrophilic and
| i pophilic noieties the nunber of |ower1@l koxies will usually be from 40%
to 100% of the nunber of carbon atonms in the higher alcohol, preferably 40
to 60% thereof and the nonignic detergent will preferably_contain at {gast
50% of such BREVEr P&d adkepnlondsReGiAlihi prefermaRivioplkyla pfeffamamed ™

mol ecul ar wegghlo rw,gep@éféfebi;rquodu_son'aqnb%pée&auggntpriei_érawyahqut 300
to about 11, Q00., . Hi hgr mol .ecul ar Mﬁ%ght alkzpols_€n§ varlguEgoH er
normal 1y sol 8 rdhi SAFBORerr GBie s ParkP ot PAIPER, (96 o L508 L FRy 1o

contri but ory prefesiakilyod diot he, | agdi d def & emndofofsenuEnttoy, 7 wi | |
o U S S e e

pr esent inveﬁfion, alghoug m for p#opoﬂ?ions Heréo may be enployed for
their cleani W4tind &ohd0 medws wthydeneeoxidewth respect to both preferred
and | ess preferrein%aieqnigré@%en.&enifqah& Hontlori'c¥Pare aVA3GY1d herein
are general ly Iinqu f{th%u%g raqghiqg may be tol erated, such as at a '
carbon next from She Chemical Company,  Inc, under the Dobanol

trademark: Dobanol 91-5 is an ethoxylated C9-C11 fatty

alcohol with an average of 5 moles ethylene oxide;
Dobanol 25-7 is an ethoxylated C4,-Cy5 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 and
lipophilic ﬁoieties 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
alkoxy higher alkanol. A preferred molecular weight

-range of the liquid nonionic detergent is from about
300 to about 11,000. Higher'molecular weight alkanols
and various other normally. solid nonionic detergents :Hf
and surface active agents may be contributory to
gelation of the liquid detergent and consequently, will

preferably be omitted or limited in quantity in the
compositions of the present invention; although minor
proportions thereof may be employed for their cleaning
and other known properties. With respect to both
preferred and less preferred nbnionic_detefgents the
alkyl groups '



to or two carbons renoved fromthe term nal carbon of the straight chain
and away fromthe ethoxy chain, if b. such branched al kyl is not nore
than three carbons i'n length. Normally, the proportion of carbon atons in
such a branched configuration will be mnor rarely exceeding 20% of the
total carbon atom content of the alkyl group.yfimlarly, although |inear
al kyl groups 10. which are termnally joined to the ethyl ene oxide
chains are highly preferred and are considered to result in the best

conbi nati on of detergency, biodegradability and non-gelling

characteristics, ' ry,.L ol the ethylepe oxide in 15.
the cha'n may occﬂfﬁgé%?ﬁ%séﬁgﬁg -ygf% %%?%é%iﬁ¥ng}n%?ﬁpﬁfg?%ﬂé%f such
al kyl groups, generRf3BChers By P Oteberated, i such asecatasecafbonenexpl e,

of the Tergitols, ngy &e Qﬁ@aéefbomeﬁeﬂé@@&efn&ﬁomét{%@iﬂél carbon of
non-term nal ly 20. aH«gg%iﬁqg%alkanors, propyl ene oxi de-contal ni ng
)

pol y- |ower al koxylHReSH e | 2R AW obFPR cthe pethoxy | ehainantd
noni oni ¢ det 8¢ gent ssudiarbremthed atil D Vs a6t lidteYeHa R Nch ¥Wo& N BShs in

noni oni ¢ det er gent sedyl of,. the preferred ponionics recited 25.

herein, the prgducts;%ge@i}rti%éﬁ%f t %%%epﬁgp%DWﬁe?grﬁm% EABE| Ry,

vi scosity and non- gei¢h ry prapehed esonfigincapied ewi Bl isenpinot | agebyt use

of the anti-gellin ' [ o) n 0_J oyve t he
0! " RS 0) SRRl SRSty BYPRUA O 6R ek Rt TRECYES L

properties of the d . based on noni ont cs:
as when a - alkyl group. Similarly, although linear alkyl groups
_ 10. = which are terminally joined to the'ethylene oxide
&z chains are highly preferred and are considered to

result in the best combination of detergency,
biodegradability and non-gelling characteristics,
medial or secondary joinder to the ethylene oxide in
15. the chain may occur. It is usually in only a minor
proportion of such alkyl groups, generally less than
20% but, as is in the case, for ekample, of the
Tergitols, may be greater. _
When greater proportions of non-terminally
20. ~alkoxylated alkanols, propylene oxide-containing poly-
lower alkoxylated alkanols and less hydrophile-lipo-
phile balanced nonionic detefgents.than mentioned
above are employed and when other nonionic detergents
&% axglused instead of'the preferred nonionics ;ecited
25. herein, the product resulting may not have as good
detergency, stability, viscosity and non-gelling
properties as the preferred COmpositions but use of
the'énti-gelling compdunds of the present invention
can also improve the properties of the detergents
30. based_on such nonionics. In some cases, as when a -



12. higher nol ecul ar wei ght poly | oweral koxyl ated hi gher al kanol is

enpl oyed, often for its detergency, the proportion thereof will be
regulated or Iimted in accordance with the results of routine experinents, *
5. to obtain the desired detergency and still have the product

non-gel ling and of desired viscosity. A sojzit has been found that it is.
only rarely necessary to utilize the higher nol ecul ar wei ght nonionics for
their detergent properties since the preferred 10. noni oni cs descri bed-
herein are excellent detergents and additionally, permt the attai nment of

the desired vis ' i Shiguid.detergent ,witho elatign. at. | owy,
t enper at ur es. Nfgfgéég o?i€§5£é? H%F%ﬁafP@ﬁgs%°VF38#%°%8EPgﬁacéleaﬁrg?éo be
used and 15. akkanad tasempldyedi agétenafiobeibbt dehedgbncyhethee of such

m xtures. As nengi % S tyge el qui ¢ '
surfactant may g%*§%§?ﬁ?§§d€§f%ﬁsfeg%¥§ ?% fﬁéf?gégkbgg gﬁ%?%bﬁe%gth and
configuration (edgeopdance wikBathecrggylbgafEntauthnpnsxperimpniad t heir

content apd di st£bbybt@inotnal H¥kepeaodbteryBhty akyt 8RsiYenaosegheh has
shown that these structural characteristic¢s_can and ¢go haye a profound
ef fect on such p?B%%??Fe§°BT9?ﬁélﬂ8n?B§iQ%ageﬁbﬁﬁdpSQﬁF?s&FUud B3so,
point, viscosityitgrabi bgehefdandythas iel ks ohlgomwagelyaneeasdakgr gency.
pocor a1y L G0 EEPERL  hOReR! ohNEcESPo Rk LRE AP BB AREL, S
fatty al cohol s wtheiredetevgeptnpropertbaseafscef the preferred .
10. nonionics described herein are excellent detergents -
and additionally, permit the attainment of the A
desired viscosity in the liquid detergent without
gelation at low temperatures. Mixtures of two or
more of these liquid nonionics can also be used and
15, in some cases advantages can be obtaihed by the use
of such mixtures.
As mentioned above, the structure of the liguid
nonionic surfactant may be optimized with regard to
their carbon chain length and configuration (e.g.
20. linear versus branched chains, etc.) and their
content and distribution of alkylene oxide units.
Extensive research has shown that these structural
characteristics can and do have a profound effect on ~
such properties of the nonionic as pour point, cloud
25.  point, viscosity, gelling tendency, as well, of
course, as on detergency.
Accordingly, in the compositions of the present
invention, one particularly preferred'CIass of -
nonionic surfactants includes the Cy2-C313 secondary
30. fatty alcohols with relatively narrow contents of



13. ethylene oxide in the range of fromabout 7 to 9 noles, especially
about 8 noles ethyl ene oxide per nolecule and the [err] to [err],
especialldly [err] fatty al cohols ethoxylated with about 6 nol es ethyl ene
oxi de. O her and specifically preferred nonionics include Neodol 25-7,
Neodol 23-6.5, Plurafac RA30 and. Pl urafac RA50. The gel-inhibiting
conpounds used in the present invention arqsliphatic chain or allphatlc
nmonocycl i ¢ di carboxylic acid conpounds. The aliphatic chain may be
saturated or ethylenically unsaturated and the aliphatic chain portion may
‘be straight or branched. The aliphatic nonocylic ring may be saturated or

my i ncMide a si B0k 14D o3 1001 o RS o FUAIPIRAE, 7 i 9 phatic

hydr ocarbon ring na ar bon erin
cycl opentyl , cycF“Gé@ﬁtreﬁ;?lPecé?élldhému“— & molasolebhaihgne \mxtlﬁ'*%m?fcar boxyl
group bonded di r adllleeulle an@artlwén Rt ¢ lct1 th%éﬁe‘&a&rﬁr qtaf&r car boxyl

group bonded to t rou n al kylen roup The

al i phatic chain &|E§%Bg%y99?° gqégeﬁay@ F% gg %%?%fua

al i phatic chain axddesay Imthalrkwndorsgeldicfriyialwix Ipraafm:erfeer math iroari@s bei ng
from8 to 13 car egGicalyl vy One
of the carboxyli 3?1%(':‘1 (t?% rgl?%e' Fzé(ﬁ—'l) I'S pre?@ I%aﬁé)?{%e %erHrSdm nal

(al pha) carbon a?dmm@ﬁaph8A§W|phat|c chain and the other
The gel-inhibiting compounds used in the present
invention are aliphatic chain or aliphatic monocyclic
A dicarboxylic acid compounds. The éliphatic chain may
be saturated or ethylenically unsaturated and the
aliphatic chain portion may be straight or branched.
The aliphatic monocylic ring may be saturated or may
include a single double bond in the ring.
Furthermore, the aliphatic hydrocarbon ring may have
5- or 6-carbon atoms in the ring, i.e. cyclopentyl,
cyclopentenyl, cyclohexyl, or cyclohexenyl, with one
carboxyl group bonded directly to a carbon atom in
. the ring and the other carboxyl group bonded to the
ring ‘through an alkylene or alkenylene group.
The aliphatic chain dlcarboxylic acids have 6 to
. 14 carbon atoms in thelaliphatlc chain and may be
Sk alkyl or alkenyl with a preferred range being from 8
to 13 carbon atoms, especially preferably 9 to 12
carbon atoms. One of the carboxylic acid groups
(-COOH) is preferably bonded to the terminal (alpha)
carbon atom of the aliphatic chain and the other
carboxyl grdup,is preferabiy bonded to the next



carboxyl group is preferably bonded to the next 14. adj acent (beta)
carbon atomor it may be spaced two or three carbon atons fromthe [err]

. -position, i.e. on the gamma([err]) or delta([err]) carbon atons. The
preferred aliphatic dicarboxylic acids are the [err], B-di carboxylic acids
and the correspondi ng anhydri des, and especially preferred are derivatives
of succinic acid or maleic acid and have the general fornmula: [err] [err]
[err] [err] wherein [err] represents an f%kyl or al kenyl group of from
anout 6 to 12 carbon atons, preferably 77{b 11 carbon atons, especially
preferably 8 to 10 carbon atons. The al kyl or- al kenyl chain may be st raight

or branched. The straight chai n al kenyl groups are especially preferres. It
i s not necessar t hat rr represents a single alkyl or aIken& group and
m xtures of ch? %ﬁﬂtckﬁ dﬁ%?ﬂ°¥e%§?%s°ﬁaytb@a$rBSeﬁPaﬁéﬁe ¥Png on the

starting matergflthidd ¢dEpe i MgomBef cohathew -p6saeidn, Thceadl bphatic
T S R FEh P ELELFIAY ) BHESh Cppg. b meoered carbor
preferred aliphatic dlcarboxyllc acids are the
. o ,B-dicarboxylic acids and the corresponding
~anhydrides, and especially preferred are derivatives
of succinic acid or maleic acid and have the general

formula:
& © .//'o ™
rl-c-c < | Rl-c-c?
OH . or | >o
-0 Hy C-C
Z H2
Hy C-C = > 0
™ on
wherein Rl represents an alkyl or alkenyl group
of from about 6 to 12 carbon atoms, preferably 7 to
11 carbon atoms, especially_preferably 8 to 10 carbon
atoms. o -
The alkyl or alkenyl chain may be straight or _
branched. The straight chain alkenyl groups are ‘ui

especially preferred. It is not necessary that R1
represents a single a;kyl or alkenyl group and
mixtu:es'of different carbon chain lengths may be
present depending on the starting materials for
preparlng ‘the dicarboxylic acid. _ ;

The aliphatic monocyclic dlcarboxylic acid
-preferably have either 5~ or 6-membered carbon rings
. with one or two gliphatic chains honded to ring
hd carbon



carbon - 15. atoms. The aliphatic chains should have at |east 6,
preferably at least 8, especially preferably at |east 10 carbon atoms, in
total, .and up to 22, preferably up to 18, especially preferably up to 15
carbon atons. When two aliphatic carbon atons are present attached to the
aliphatic ring they are preferably | ocated para- to each other. Thus, the
preferred aliphatic cyclic dicarboxylic acid conmpounds may be represented
by the follow ng structural forrmula T [err[L5GO0H where -T- represents
[err], -CH=, [err] or -CH=CH; R2 represents an al kyl ene or al kenyl ene
group -0f from3 to 12 carbon atons and R3 represents a hydrogen atom or an
al kyl & al kenyl group of from1l to 12 carbon atons, with the proviso that
the total nunber aczfomsar bMeafaqrm:manIaZ ohad nf$3 srﬁ:uflrd)maﬁzet @t2ed¥tefer abl y
-T- represents [er p |aII r ferabl [err]. and
[err] respectlvelpfe];; 1?_‘;1«?@’%‘ %H f%ﬁ%ﬁ}g 3l ]Ter%é% 3to
10 carbon atons, 1@sparban atfomsyn 4t gndtaia,rmrd a.tmrtm 24 4 lpadfetadilyt nunber
of carbon atoms i |y nlg AYidila iy YR Up-To T Al OF

atoms. When two aliphatic carbon atoms are present
attached to the aliphatic ring they are preferably
located para- to each other. Thus, the preferred
aliphatic cyclic dicarboxylic acid compounds may be

rep;esented by the following structural formula

\t |
. T _
R3-——< R2-COOH
- cooH
where -T- represents -CHy, -CH=, -CH2-CHy or
~CH= CH-; ' _a\kjltna alkenylene '
R2 represents an aé*y& or-aékei?g group of from
3 to 12 carbon atoms. and ' ' o :
R3 represents a hydrogen atom or an alkyl or
alkenyl group of from 1 to 12 carbon atoms, _
ﬂ*; with the proviso that the total number of carbon

atoms in RZ and R3 is from 6 to 22.
Preferably -T- represents -CHz-CHZ- or -CH= CH-,
especially prei;f'eersakg.z -‘ﬁ =CH-. alkalene m“,(
| Rz_end R3 eteh preferably representLelkyl groups
of from 3 to 10 carbon atoms, especially from 4 to 9
carbon atoms, with the total number of carbon atoms
in R2 and R3 being from 8 to 15. The alkyl or

alkenyl groups may be



~al kenyl groups may be 16. straight or branched but are preferably

strai ght chains. The anmobunt of the dicarboxylic acid gel- inhibiting
compqund within the range of from2%to 50% based on the weight of the

| i qui d nonionic surfactant required will, of course, be dependent on such
factors as the nature of the Jiquid noni oni ¢ surfactant, e.g. its gelling
tenperature, the nature of the di carboxylic acid, any other i ngredients in
t he conposition which m ght influence geg%lng tenperatures, and the-

i nt ended use, including the intended geographical area of use, since in
certain geographical areas |ower tenperatures wll be expected than in
generally warner areas. Cenerally, the required anount to obtain the
desired gelling tenperature can be readily determ ned by routine

experi nent at i cFErFghper Branghednbut hareverefendbhyssbtaigbtdi car boxylic
aci d antl-galéﬁghggent w thin the range of from2%to 50% from about 4%
to about 35% by we ht based on the mel ht of ,the |iquid nonionic
surfactant, can pr %ea@&#?FﬁﬁgtEﬁ%eﬁéf% Rexplienackdrg@drant /anti-gel ling

agent system Al DEing dobeund hwﬁtnb@whéefaﬂxgepéefﬂaal ¥ Ngohi gher -t han
about[err], qﬂﬁ? t 0, about %erri of % W thin these
ranges of the 1V€h§?qn %a% o g%?mgaﬁ }bﬁﬁb afﬂgb OBtCt he
surfactant required will, of course, be dependent on
such factors as the nature of the liquid nonionic
surfactant, e.q. its-gelling temperatu:e, the hature
of the dicarboxylic acid, any other ingredients in
the composition which might influence gelling
temperatures, and the intended use, including the
intended geographical area of use, since in.certain
geographical'areas lower temperatures will be
expected than in generally warmer areas. Generally,
the required amount to obtain the deslred gelling
temperature can be readlly determined by routine
experimentation. For most situations, however,
amounts of the dicarboxylic acid anti-gelling agent
within the range of from 2% to 50%, from about 4% to
about 35%, by weight, based on the weight of the
11qu1d nonionic surfactant, can provide gelling .
temperatures of the surfactant/antl-gelling agent "uf
system alone of no higher than about 3°C, preferably
no higher than about.0°C, and down to about -20°C o:'
lower. Similarly, within these ranges of the
anti—gelling agent, the gelling temperature of the
suffactant/anti-gelling agent system in water at a
weight ratio of water to surfactant/ant1—ge111ng
system of 60/40 can be as low as about 15°C,
_ preferably as low as about 5°C, especially preferably
o as low as about 0°C and below. _
Incidentally, independent studies by the



surfactant/anti-gelling agent systemin water at a weight ratio of water to
surfactant/anti-geiling systemof 60/40 can be as | ow as about [err],
preferably as | ow as about [err], especially preferably as | ow as about
[err] .and below. Incidentally; independent studies by the 17. assignhee
of the present invention have shown that generally the 60/40 weight ratio
of the water/ surfactant m xture has the high%%t gel ling tenperature.of the
- wat er/surfactant mnmixtures. Therefore, by 5. adjusting the gelling
tenperature of the 60/40 m xture to the desired maxi numtenperature with
the anti-gelling agent, it will be substantially assured that the detergent
composion w || n@ssjanam®l the prrsgnt drndientoion dave sshowir.that The
detergent conposi t i @1 ey SE o 'Vn%ed}{ﬂ %ﬁa{y She N as a
preferred optional "I ngredi ént water sol'UBIE an /or wat er 1nsoluble .

det ergent bui | der $SHRLActAR) @ixture e the IMaghesthgaekking tenperature

those disclosed ind¢ $hePaEry shixfacthnt! aBddir s 261 £, 3H$30, 929.
Wat er - sol ubl ¢ i norganj c .al kal.i.ne bujl.der salts which can beéﬁipd alone with

t he detergent *conp s e indy teRRATR UIRi Phcihe 8Y 40 kal i net al
car bonat es, bor at esixthoephtas ahe @d /i piat atun i afpdxanins , wih thend

silicates, —(CAmroniymolauisld Wik PR W ' Sufiul o0 7 4550 da
- that the detergent composition will not gel under any
usual conditions of use. . . _ '
10. The detergent compositions of the present
Mt invention may also include as a preferred optional
' ingredient water soluble ahd/or water insoluble
detergent builder salts. Typical suitable builders
include, for example, those disclosed in U.S. Patents
15. 4,316,812, 4,264,466, and 3,630,929. Water-soluble
inorganic alkaline builder salts which can be used
alone_ﬁith the detergent compound or in admixture
with other builders are alkali metal carbonates,
borates, phosphates, polyphosphates, bicarbonates,
20.  and silicates. (Ammonium or substituted ammonium
salts can also be used.) Specific examples of such
salts are sodium tripolyphosphate, sodium_carbohate,
- sodium tetraborate, sodium pyrophosphate, potassium
pyrophosphate, sodium bicarbonate, potassium
25. . tripolyphosphate, sodium hexametaphosphate, sodium
sesquicarbonate, soéium mono and diorthophosphate,
and potassium bicarbonate. Tripolyphosphate (TPP) is
especially effective and is preferred for use in
_ those areas where phosphate builders are not
30.  prohibited. The alkali metal silicates are useful



" salts are sodiumtripol yphosphate, sodium carbonate, sodiumtetraborate,

sodi um pyrophosphat e, potassi um pyrophosphate, sodi um bi carbonate,

pot assi um 25.
sesqui car bonat e,
bi carbonate. Tri

tripol yphosphat e, sodi um hexamet aphosphat e, sodi um
sodi um nono and di ort hophosphate, and potassi um
pol yphosphate (TPP) is especially effective and is

preferred for use in those areas where phod®hate builders are not 30.
prohi bited. The alkali metal silicates are useful bui | der salts which

al so have the function to nmake the conposition anticorrosive to washing
Sodium silicates of [err] ratios of from1.6/1 to 1/3. 2,

machi ne parts.

especi al | y aboutbdildex 44lt$8 which.alsophaterthd. fuRotldeni tion makecat €s. of
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the sanme rati os

-herein are the water-i

alum nosili cates,

and anor phous .t yRREt&/ar i Sedivrysibicabes10f Naz@/BiPpsraties of from

al um nosi l i cates) /e €6stysbey &
4,409, 136 _and Cana %an P. tén%s 1
her eby i n@or por RS

7, a

0 2, 35 d 1,087,477,
&Peedl o birassliinainitates o the sARecRatiPe of

anor phous zeol i tesn ldlso beechsédherein can be found in Bel gi an Patent

b3, o1 and (115, O oot fle) ) ARROSROBRLEde R BybY, LELEUSTRE T,

zeol ites general

|y have e fornu

1.2 and preferabaye the water-insoluble aluminosilicates, both of the

10.

15.

20.

25,

30.

crystalline and amorphous type. :Vatious crystalline
zeolites (i.e. aluminosilicates) are described in
British Patent 1,504,168, U.S. Patent 4,409,136 and
Canadian Patents 1,072,835 and 1,087,477, all of
which are hereby incorporated by reference for such
descriptions. An example of amorphous zZeolites
useful herein can be found in Belgian Patent 835,351
and this patent too is incorporated herein by
reference. The zeolites generally have the formula
(M20) . (A1203)y.(5102) ;. wH20
wherein x is 1, y is from 0.8 to 1.2 and preferably

.1, z is from 1.5 to 3.5 or higher and preferably 2 to

3 and w is from O to 9, preferably 2.5 to 6 and M
preferably represents sodium. A typical zeolite is
type A or similar structure, with.type-4A~particu1ar1y
preferred. :The preferred aluminosilicates have
calcium ion exchange capacities of about 200 |
milliequivalents péi gram or greater, e.g. 400 meq/g.
Other materials such as clays, particularly of
the water~insoluble types, may be useful adjuncts in
compositions of the present invention. Particularly
useful is bentonite.' This material is primarily'

agﬁEiaiﬁy £Bbaat1}2596,1f§58Ua§e,Patent.
8 | of which are .

crystalline

to

u-



20. 1, zis froml1l.5to 3.5 or higher and preferably 2 to 3 and wis from
0to 9, preferably 2.5 to 6 and M preferably represents sodium A typical
Zeolite is type A or simlar structure, with type 4A particularly

preferred. The preferred al um nosilicates have 25. cal ciumion exchange
capacities of about 200 m | liequival ents per 8ran1or greater, e.g. 400
meq/g. Cther materials such as clays, partic&Parly of the water-insoluble
types, may be useful adjuncts in conpositions of the present invention.
Particularly 30. useful is bentonite. This material is primarily 19.
mont ngril lonite which is a hydrated aluminiumsilicate in which about 1/6th
of thé¥élun1n|un1amonsmaaylbenuEplahédhbysnaghgaraneatam&m&ﬁduw1th whi ch

varying amunt s of s#ydegeeninsaris i aBBLESE/MTL Be. ene giﬁinmuﬁt Grogny be

| oosel y conbi ned entonite 1n Its nor form % r om
any grit, sand, etBay BﬁlFﬁBFécﬁérbﬁeFé9965#§mln#amSabhﬂ wdkhawhdcht | east

50% mont mor i | | oni t gag 9ﬂnghﬂﬁohhﬁscétlHQdQé&QﬂnQQOQQBﬁC'%)St 8s¢hm!, €ast about
10. 50 to 75 neq bentonite Particul arl erre

e
bentonites afe thecgiﬁﬁPﬂg chvesPQYn bey §°°B§ﬁ¥oﬁPPPénﬁﬁrchTh8ve been sol d

as Thixojels 1, 2,banﬁﬁﬁléebanﬁﬁégmarKa@hrﬁlf@éd Ebeme (ReBL Ofirkbes £2ba known
to soften textiles as des rlbed in Pate t 401,413 to Marriott

and British Patent®3%1953%¢ 83R@¢r £ Ff aﬁ&lﬁﬁﬁéﬁnf°r etergents

invariably.contains at least 50% montmorillonite and
 thus its cation exchange capacity is at least about
- 10. -~ .50 to 75 meq per 100 g of bentonite. Particularly
St ' preferred bentonites are the Wyoming or Western U.S.
bentonites which have been sold as Thixojels 1, 2, 3
and 4 by Georgia Kaolin Co. These bentonites are
. known to soften textiles as described in British
15. Patent 401,413 to Marriott and British Patent 461,221
to Marriott and Duggan.

Examples of organic alkaline sequestrant bullder
salts which can be used alone with the detergent or
in admixture with other organic and inorganic

20. builders are alkali metal, ammonium or substituted
ammonium, aminopolycarboxylates, e.g. sodium and
potassium ethylene diaminetetraacetate (EDTA), sodium

A | - and potassium nitrilotriacetates (NTA) and triethanol-
3l . i
ammonium N-(2-hydroxyethyl)nitrilodiacetates. Mixed
25. salts of these polycarboxylates are also suitable.

Other suitable builders of the organic type
include carboxymethylsuccinates, tartronates and
glycollates. Of special value are the polyacetal

- carboxylates. The polyacetal carboxylates and their
30. use in detergent compositions are described in U.S.P.



Exanpl es of organic al kali ne sequestrant buil der salts which can be used
al one with the detergent or in adm xture with other organic and inorganic
20. buil ders are alkali netal, ammoni um or substituted ammoni um
am.nopol ycar boxyl ates, e.g. sodi um and pot assi um et hyl ene

di am netetraacetate (EDTA), sodiumand potassiumnitrilotriacetates (NTA)
and triethanol - ammoni um N-(2- hydroxyethyl2thi tril odi acetates. M xed 25.
salts of these polycarboxylates are also suitable. Qther suitable builders
of the organic type include carboxymethyl succi nates, tartronates and
glycol lates. of special value are the polyacetal carboxylates. The

pol yacetal car b@m@t L2aNd 1S Jogl. and up9 4q), 48 er Qﬁﬁef%&’é&l %QS&? Yar e
described in U S i 4 144 226; 4,315, 092 and 146 O

patents on si ni |sd‘tmlﬂlﬁr| delyde 3. %‘ﬁﬂf'ﬁb"ﬁ" &l Gt A2, WY1, 858;
4,204,852, 4,224,20,,8582% m 852264 9008, 4223 3% AP35, 68233 A6, 96302, 564

and 4,303, 777. v o nt .. 0015024;
0021491 and OOGQ@'A‘;?ngr ﬁ%{# %@éﬁfﬁwf%&f he p'hglgfs]ﬁﬂ

st abil ity sqf thaeiﬁﬂaatyane(ﬁundn?anﬂﬁatﬁnt Appl it co¥oswd  or conpounds
and any- ot her SW%%§H¥%Q5Hb214§¥kHﬁd jggglas bl eachi ng-agent, etc., in

the liquid vehicle may substantlally nproved hy the presence of a

stabi | izing agent. A@%%‘(ﬂ‘d&dﬂ? Fheh Prasaninl invent igr the mhws inpl
stability of the suspension of the detergent builder

B

compound'or compounds -and. any other suspended
10. additive, such as bleaching agent, etec., in the
liquid vehicle may be substantially improved by the
presence of a stabilizing agent. |
As disclosed in the commonly assigned copending-
application U.S. Serial No. 597,948, filed 9th April,
15. 1984, corresponding to G.B. Application No. 85.09084,
the disclosure of which is incorporated herein by
reference, an acidic organic phosphorus compound
‘having an acidic - POH group can increase the
stability of the suspenszon of bullder, espec1ally
20. polyphosphate bu1lders, in the non-aqueous liquid
nonioniec surfactant. ' '
The acidic organic phosphorus compounds compound _
may be, for instance, a partial ester of phosphoric _\f‘
acid and én'alcohol such as an alkanol which has a
25. - lipophilic character, having, for instance, more than
5 carbon atoms, e.g. 8 to 20 carbon atoms.
A specific example is a partial ester of
- phosphoric acid and a Cjg to C3g alkanol (Empiphos
5632 from Marchon):; it is made up of about 35% mono-
30. ester and 65% diester. '
The inclusion of quite small amounts of the



application U S "Serial No. 597,948, filed 9th April, 15. | 1984,
corresponding to G B. Application No. 85.09084, the disclosure of which is
iyncorporated herein by reference, an acidic organi c phosphorus conpound
having an acidic - POH group can increase the stability of the suspension
of builder, especially 20. - polyphosphate builders, in the non-aqueous
| iquid nonionic surfactant. The acidic organi@lphosphorus conpounds
- conpound may be, for instance, a partial ester of phosphoric acid and an |
al cohol such as an al kanol whi.ch has a 25. | i pophi:lic character, having,
- for instance, nore than 5 carbon atons, e.g. 8 to 20 carbon atons. A
speci f%¢ exanpl e i sagigiet pEgasdcephospbhusherinpoanidd makesa ther shspenfer 1 |
al kanol ( Enpi phos 5 f : v bhrkS u : o] 9 - 30.
ester and 65@6diestgﬁanT%g&P%??E§?§%¥onabi?gagﬁglﬁggégggtggggﬁéﬁgP%% 21.
aci di ¢ organi ¢ phosphardirgoRPSuREmARREs PPNEaPLepcPresumabdygnasi @ant | y
more stabl e againstreghliki 68 9Acgeasdnggthet yiena ¥a18eUbEDkRe BLEPEHRD! Y.
as a result of increasing i e i Qn, [

%hﬁ yi el d Valii of_t he suipen- 5. Si Q whi l e
especi al |y foPthe PdRReoNBAhEY aBPBACORLI¥AKPK Fbe lowycopcenkration of
its plastic viscosisyabillizgepeeagl.ybdtowcabout! 0.8i,s iksl peusdithat the use

Of i actdi ¢ PRoSPU2LUSETRRPasS] IBKeLRTHY allrbliEel o T 1 g 20 12 l"

that the use of the acidic phosphorus compound may
result in the formation of a high energy physical
10. bond between the -POH portion of the molecule and the
St surfaces of the inorganic polyphosphate builder so
that these surfaces take on an organic character and
become more compatible with the nonionic surfactant.
The acidic organic phosphorus compound may be
15. selected from a wide variety of materials, in
~addition to the partial esters of phosphoric acid and
alkanols mentioned above. Thus, one may employ a
partial ester of phosphoric or phosphorus acid with a
mono or pblyhydric alcohol such as hexylene glycol, .
20. ethylene glycol, di- or tri-ethjlene glycol or highér'
polyethylené glycol, polypropylene glycol, glycerol,
sorbitol, mono or diglycerides of fatty acids, etc. in
which one, two or more of the alcoholic OH groups of
the molecule may be eéterified with the phosphorus
25.' ~acid. The alcohol may be a nonionic surfactant such
| as an ethoxylated of ethoxylated propoxylated higher
~ alkanolprhigher alkyl phenol.
The -POH'group need not be bonded to the organic
.portion of the molecule through an ester linkage;
30. instead it may be directly bonded to carbon (as in a



10. bond between the -PCOH portion of the nolecule and the surfaces of the
I norgani ¢ pol yphosphate builder so that these surfaces take on an organic
character and beconme nore conpatible with the nonionic surfactant. The .
aci di ¢ organi ¢ phosphorus conpound rmay be 15. Sel ected froma w de
~variety of materials, in addition to the partial esters of phosphoric acid
and al kanol s menti oned above. Thus, one ne§2enploy a partial ester of
phosphoric or phosphorus acid with a nono or pol yhydric al cohol such as
hexyl ene gl ycol, 20. et hyl ene glycol, di- or tri-ethylene glycol or
hi gher pol yet hyl ene gl ycol, pol ypropyl ene glycol, glycerol, sorbitol,;gnho
or diglycerides posdpiidiyi@acadsd, esachi aswai pblpseyréne 9h WRLEehOsombe .~
al cohol i c OH groups c e ified with.the phosphorus
25. aci d. Théyglgg%d+p§%§9%§'giﬁ%%?%%?gys§$$égﬁgﬂ%csﬁSﬁdagran
et hoxyl ated or cphesghinid aebdogyeuped arganrakkkinbbpphogheraaidyl
phenol . The - POLGER s NSRGpPP! oF 1 88RYPENbBphR1 81 481AT Be"hbgNpa! (he

nol ecul e through an ester Ii'hkage; . It may be directly bonded
to carbon-as irfepnected §hokhRoRrEPaR threugh atharpdnyeryeahegin which
some of the aronBinKadé NPSucRray PLAERGEST EhB6LEn 00, PBOSBNNAEoAE) J Jr Oups;
or an al kyl phos on%c qﬁtg, s%ch as grpﬁgl Qé Iauré¥5hosphonic aC|d% or may
be 5. connect I £aF BOnCFHPIRERAGER PTYRt BFVBACNG2FF AkdBetPuch as
| i nkages t hroughoXigarsiorphospibos)s compound is at: least about 3:1, 3

_ such as 5:1, 10:1, 20:1, 30:1 or 40:1.

10. Another useful stabilizing agent, especially

where the detergent builder is a crystalline amorphous
water—-insoluble aluminosilicate, is aluminium
tristearate, or other aluminium salt of a higher
_ aliphatic fatty acid of from about 8 to about 22

15. carbon atoms, more preferably from about 10 to 20
carbon atoms. The use of aluminium stearate as a
stabilizing agent for suspension of detergent builder
salts in liquid nonionic detergent compositions is
the subject'matter of the commonly assigned

20. application U.S. Serial No. 707,342, filed l1lst March,
1985, corresponding to G.B. Application No. 86.04969.
Suitable amounts of the aluminium fatty acid salt are
in the range of from about,o.l to about 3%, ;}
preferably from about 0.3 to about 1%, based on the

' 25.  total weight of the composition.
Furthermore,'when the compositions'of'the

present invention are intended for use in especially
-cold surroundings, it may be advantageous to include
other compounds to assist as viscosity control and

30. . gel-inhibiting agents for the liqﬁid nonionic surface
active compounds. - One such useful class of additives



Preferably, the carbon: phosphorus atonic ratio in the organic phosphor us
conpound ts at |east about 3:1, such as 5:1, 10:1, 20:1, 30:1 or 40:1. 10.
Anot her useful stabilizing agent, 'espeC|aIIy where the detergent builder is
a crystalline anorphous water-insoluble-alumnosilicate, is alum nium
tristearate, or other alumniumsalt of a higher aliphatic fatty acid of
from about 8 to about 22 15. carbon atons, nore preferably from about 10
to 20 carbon atons. The use of alum nium @@garate as a stabilizing agent
for suspension of detergent builder salts in liquid nonionic detergent
conposi tions is the subject matter of the commonly assigned 20.

appli c®ion U S. Serial No. 707,342, flled 1st March, 1985, correspondi ng.

to G B. Applicati 0 fatty
acid salt are in ?%e'ﬁ?lgng.gwoﬁn%ﬁ§g% about I%h%n%g“btarlﬁ'g%t 1%"%6 c?r@yer éitﬁny from
about 0.3 to abowhith caasée censidersd ta dealanadiogmusofin ighesdaddsition.
Furthernore, whepilh@ta@Eed ttlh@n%t@;foxtﬂ%u@rde%em/drn d%'}rl%rt%d nt ended

for use in espeC|aII ol d _surroundin an 0 to i ncl ude
ot her conpounds £@t §§5@§FQQ9¥HQ9ﬂi9q%% %Ui &Bgﬁ‘ S%iting
agents for the 'Ir@ila@lwryoryh%r%um c%(?:tﬂo\tﬁ Wq@@trﬁlqwmseful
class of additives 3. are.th cul ar t, a h|
conpounds whi ch @24 Fe 103 SoRE é% O% L}%X %g&ﬁ%qéh@mj?aﬁ: ¢ E0
units per molecule).

Suitable amphiphlllc compounds can be represented
by the following general formula

R40(CH,CH,0) 4H

‘where R4 represents a Cy-Cg alkyl group, and n
is a number of from 1 to 6, on average.

Specific examples of suitable amphiphilic
compounds include ethylene lecol monoethyl ether
(C2H5-0-CH3CH0H), diethylene glycol monobutyl ether
(C4Hg-0-(CHCH20)H), and tetraethylene glycol
monooctyl ether (CgHj7-0-(CHCH20)4H). Diethylene
glycol monbbutyl ether is especially preferred.

Since the compositions of the present invention

, : ' are'generally nonaqueous and highly concentrated,
and, therefore, may be used at relatively low
dosages, it is desirable to supplément the ordinary
detergent builder, e.g. phosphate builder (such as
sodium tripolyphosphate) with an auxiliary builder
such as a polymeric carboxylic acid having high
ca1¢ium binding capacity to inhibit incrustation
which could otherwise be causéd by formation of an
insbluble calcium phosphate. Such auxiliary builders



structure to the ethoxyl ated and/ or propoxylated fatty al cohol nonionic
surf.actants but which have relatively short hydrocarbon chain |engths
([err}) and a | ow content of ethylene oxide (1 or 2 to 6 EO units per-

mol ecul e). Suitabl e anphiphilic conmpounds can be represented by the
followi ng general fornula [err] where [err] represents a [err] al kyl group,
and n is a number of from1l to 6, on avergge. Specific exanples of suitable
anphi phi | i ¢ conmpounds incl ude et hyl ene glycol nonoethyl ether ([err]),

. diethylene glycol nonobutyl ether ([err]), and tetraethylene glycol
nmonooctyl ether ([err]). Diethylene glycol nonobutyl ether is espeC|aI+

f d. Si [ t t |
Ponaqueous and RFSniyS8oRebh: FAPER. 18nhRe; AEFor oF BF RAIMBASnsBETELON
relatively IOM/d@sagesmade 0f Sekalahl ¢Registppedntptdehmaek)i gasy
det er gent bUI|dﬁﬁ hgg@ﬁf&ﬁepubkdgﬁogﬁugg E ﬁgﬁeg %rlpolyphosphate)

OX

with an aUX|I|ary de? neric 2&i d havi ng hi gh
caIC|un1b|nd|ngm%EBQEFY¥1?03¢hﬁ|BP@ mﬁéﬁmgtanhﬁdrmﬂﬁehcomgﬂeteﬂyermnse be

caused by forneié@Prafisedi §okophetpal QbH%ﬂhQEPEatﬁer§Hfh agghklkary
_bU|Iders 24. pgifagryflc ac1§ agg polyacrylate EﬁilgéﬁgpL?é 3393'0”
known in the art for this purpose.

In addition to the detergent builders, various
other detergent additives or adjuvants may be present
- in the detergent product to give it additional B ;J
desired properties, either of functional or aesthetic
nature. Thus, there may be included in the formula- |
tion, minor amounts of soil suspending or antiredepo-
sition agents, e.qg. polyv1ny1 alcohol fatty amides,
sodium carboxymethyl cellulose, hydroxypropyl methyl
cellulose; optical brighteners, e. g. cotton, polyamide

and polyester brlghteners, for example, stilbene,
triazole and behiidine sulphone compositions, '
especially'sulphonated_substituted triazinyl
stilbene, sulphonated naphthotriazole stilbene and
benzidene sulphone. Most preferred are stilbene and
trlazole combinations. L
Slulng agents such as ultramarine blue; enzymes, ,yi
preferably proteolytic enzymes, such as subtilisin, |
bromelih,'papain, trypsin and,pepsin,'as well as
amylase type enzymes, lipase type enzymes, and
mixtures thereof; bactericides, e.g. tetrachlorosali-
cylanilide, hexachlorophene; fungicides; dyes;
plgments (water dispersible); preservatlves, ultra-
-V1olet absorbers, antl-yeIIOW1ng agents, such as



can be made of Sokal an (Regi stered Trade Mark) CP5 which is a copol yner of
about equal noles of nethacrylic acid and nal ei c anhydride, conpletely
neutralized to formthe sodiumsalt thereof. Qher polyacrylic acid and
pol yacryl ate builders are well known in the art for:this purpose. In
addition to the detergent builders, various oéger detergent additives or
adj uvants nmay be present in the detergent pro@dct to give it additional
desired properties, either of functional or aesthetic nature. Thus, there
may be included in the fornmula- tion, mnor anmounts of soil suspending or
antiredepo- sition agents, V|nyI al cohol , fatty am des, sodium
car box¥pret hyl ceIIuF@@éumhyéFgﬁyﬁﬂS 9V1n§Fﬁ}Pl©§PhuFQ@Pleappﬁcghz to Cag

brighteners, e.g. cailkgh apebuan thﬁnd 1Bokpeey gr ahkysmh%ﬁ&%e-fph exanpl e,

stil bene, triazole ang an2|d|n gtg gge cong05|t|ons eci al

sul phonat ed subst i t BP&3 FFﬁzPH@IP MEERES? SEPLRYRatREeNR ﬁPﬁB?Ppazole

sthLbene and bePZ|dpaefambphan&hahhinpaafaQEstgFe suabbeagpeadsbrbazg:e

conbi nations,. Bluin ug; enzynmes, preferably
4. 80CR 1 2URT pBRpYAR RN £1 o' B RN

proteol ytic énzynes as sub sSrn trypsin and
pepsin, as well as anyla?betPpeaehzygesgehtpaseetypassdiﬁeﬂsbraadlyitbmres

ther eof; baCter'C'dEénvSnge?&gt;?Qhkﬁi8§§hb b?&h@ﬁbg'gﬁd Bﬁggsn'Ofophene

fung|C|des dyes gnen S di spersib preservativ ul t
viol et absorbers: Fa9BPPomnﬁ@lﬁﬁéﬁﬁsbl§ééhe§sare typified by sodium

hypochlorlte (NaOCl), potassium dlchloro1socyanurate
_ 10. (59% available chlorine), and trichloroisocyanuric |
NV _ acid (95% available chlorine). Oxygen bleaches are
preferred and are'represented by percomﬁounds which
liberate'hydrogen peroxide in solution. Preferred
examples include sodium and potassium perborates,
15. percarbonates, and perphosphates, and potassium mono-
persulphate. The perborates, particularly sodium
perborate monohydrate; are especially preferred.
' The peroxygen compound is preferably used in
admixture with an activator therefor; Suitable
20. activatprs which can lower the effective operating
temperature of the peroxide bleaching agen£ are
disclosed, for example, in U.S. Patent 4,264,466 or

L0 in column 1 of U.S. Patent 4,430,244, the relevant
e disclosures of which are incorporated herein by
25. reference. Polyacylated compounds are preferred

activators; among thése, compounds such as
'tetraacetyl'ethylene diamine ("TAED") and penta-
_ acetyl glucose are particularly preferred.
Other useful activators include, for example,
30,. ‘aceﬁylsalicylic acid derivatives, ethylidene benzoate



25. sodi um car boxynet hyl cellul ose, conplex of Cl2 to C22 al kyl al cohol
safe

withlerr] to [err] al kyl.sul phate; pH nodifiers and pH buffers; col our

bl eaches, perfunme, and anti-foam agents or suds-suppressors, 5. e.g.
silicon conpounds can al so be used. The bl eaching agents are classified

broadly for conveni ence, as chlorine bl eaches and oxygen bl eaches. Chlorine
bl eaches are typified by sodi um hypochl ori2é ([err]), potassium '
di chl oroi socyanurate 10. (59% avai | abl e chlorine), and

trichl oroi socyanuric acid (95% avail abl e chlorine). | AL
preferred and are represented by perconpounds which |iberate hydrogen,,
peroxide in sol aidedatePramiderirtar] saiaig)l eHylcldeife SHBORYIRE &l cRsisd tan

Oxygen bl eaches are

per bor ates, 15. rc t €S,...8N er phosphat es. and potassium nono-

per sul phat e. Thgnger&g:osr'a atelg,}'a'pgars"ﬁ@u%éﬁeﬁg%edf sp%dfco]tﬂ’a ,ean% yar‘at e, are
especi al |y pref &etadachtyigdysoudl dd\AEHY) i angt diter aldnivetsidves of
adm xture wth gnhed. Vit ed HISHDT 'cl%éﬁlﬁ%gctiva d v@tprs which can

| oner the effective operating tenperature
fiscdenad e £, exanpimy dn U Dol atemntsr 4nlldoi8Rfv 1 of U S.
~Pat ent .4, 430, 244, 42% 957 Qt3 EeXc] 7@y es of  which are incorporated herein

are di scldsed,

ALY

by 25. ref erence. Poléac'lated poggoundsiﬁ§f.preferred activators:

anong these, conpound®s

Ty1uah

i ncl ude, for ex@@@ﬂ% in the wash water. It is preferred to include

10.

15.

20.

25.

30.

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 metal ions. Preferred sequestering
agents are able to form a complex with Cu2*t ions,
such that the stability constant (pK) of the complexa-
tion is equal to or greater than 6, at 25°C, in
water, of an ionic strength of 0.1 mole/litre, pK
being conventionally defined by the formula:

pK = -log K where K represents the equilibrium
constant. Thus, for example, the pK values for

- complexation of copper ion with NTA and EDTA at the

stated conditions are 12.7 and 18.8, respectively.
Suitable seqguestering agents include, for example, in
addition to those mentioned above diethylene triamine
pentaacetic ‘acid (DETP);-diethylene'triamine penta-
methylene phdsphoniﬁ'acid (DTPMP); and ethylene
diamine tetramethylene phosphonic acid (EDITEMPA).

In order to avoid loss of peroxide bleaching
agent} e.g. sodium perborate, resulting from enzyme-
induced decomposition, such as by catalase enzyme,

e peroxi de bl eachi ng agent

A EafitR WHhERS and
penta- acetyl glperessygere quamgound ard yEqmefae rpearbxyadisd hMcH_img:t i vators

v



30. acetylsalicylic acid derivatives, ethylidene benzoate 26. acetate
and its salts, ethylidene carboxylate acetate and its salts, alkyl and

al kenyl, succini c anhydride, tetraacetylglycouril ("TAGJ') and the
derivati ves of these. Qther -useful classes of activators are 5.

di scl osed, for exanple, in US. Patents 4,111, 826, 4,422,950 and 3, 661, 789.
The bl each activator usually interacts with the peroxygen conpound to form
a peroxyacid bl eaching agent in the wash wadfer. It is preferred to include

10.  a sequestering agent of high conplexing power to inhibit any :
undesi;red reaction between such peroxy- acid and hydrogen peroxide in the
wash sdl'ution in the presence of netal ions. Preferred sequestering agents

are able to formpeceshbosivibhAsCnay additidhallysdakluldat anhenzyaei | ity

constant (pK) of ,the ¢ | exa- tiqn i,s_equal to or .greater. than 6, at 25C
 ater of an ABREPIEPReRGRROAID. 180l & FOPPEUNGHCRBRREL SR ent i onal |y

defi ned by %Ee f dnttibdtipy enzimg-Knduced Kecompeosdttiont o€ &hei | i bri um 20.
const ant. us, I : p ues l; Is f
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Sui t abl e sequest epmpguadsnasei disgdesedoine¥afpl Patientaddibibe? e thése

mentioned above dpgph¥hen@ikchasuie &%. Whi%nti%aQ%tcioQF@Qia@eﬁDﬁE@e;in

di et hyl ene triam ne penta- nethyl ene phosphonic acid (DTPMP); and et hyl ene
: by reference. o . o

Of special interest as the inhibitor compound,

mention can be made of'hyd:oxylamine'sulphate and

et other water-soluble hydroxylamine salts. In the

| preferred nonaqueous compositions of the present

invention} suitable'améunts 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. '

The composition may also contain an inorganic .
insoluble thickening'agent or dispersant of very high
surface area such as finely divided silica of
extremely fine particle size (e.g. of 5-100 milli-

 microns diameters'such as sold under the name Aerosil
~ (Registered Trade Mark)) or the other highly
= ~ voluminous inorganic carrier materials disclosed in
U.s. Patent 3,630,929, | _
in proportions of 0.1-10%, e.g. 1 to 5%. It is
preferable, however, that compositions which form
~ peroxyacids in the wash bath (e.g. compositions
cohtaining peroxygen compound and activator therefor)
be substahtially free of such compqunds_and_of other
'silicates; it has been found, for instance, that
silica and silicates promote the undesired decomposi-
tion of the peroxyacid. | '



di am ne tetranet hyl ene phosphonic acid (ED TEMPA). In order to avoid | oss
of peroxide bl eaching agent, e.g. sodium perborate, resulting fromenzyne-
30. i nduced deconposition, such as by catal ase enzyne, 27. the
conmpositions may additionally include an enzyne inhibitor conpound, i.e. a
conpound capabl e of inhibiting enzyne-induced deconposition of the peroxide
bl eachi ng agent. Suitable inhibitor conpou%%s are disclosed in U S. Patent"
3,606,990, the relevant disclosure of which is incorporated herein by
reference. O special interest as the inhibitor conpound, nention can be
made of hydroxyl am ne sul phate and ot her water-sol ubl e hydroxyl am ne §glts.
In the preferred nonatuenupredbepoedt fors of the pneemtionpvehéi on, sui'table

amounts of the hyﬁzga%aaznﬁ?@i? ndhi Bhi 87 Suf 20cPEnE Sahd egPs goout 0. 01 to

0.4% Cenerally,, however, suj e _anounts enzyne in S are up to
about 15% for cagrsdients is eojestedetgnanorttnittonpbrpei of. mikd

conposi tion may ﬁi&mfémtmél Fdirt 118281 £ed rselﬂﬁéesébi&kfﬁgﬁadﬁaﬁes or
dlspersan% of ver such as I vided™silica of

face are
ext remel y i ne é&? t?el ofhnan 1§%°H¥I£$ XH?E?Bﬁs 8r9meteransych -
as sol d under trewewﬂgeApaﬁsiéléﬁbgzet@feﬁ Hoate dbekdnsobrt &@ent her highly

vol um hous | nor 98kl & errgl.erl ”Hc‘?féz?i dﬁégkefgbly less than about
10%, especially less than about 5% of all the
sspended particles have particle sizes greater than
10. 10 microns. Compositions whose dispetsed particles
are of such small size have improved stability
- against separaﬁion or settling on storage.
In the grinding operation, it is preferred that
the proportion of solid ingredients be high enough
15. (e.g. at least about 40% such as about 50%) that the
' solid particles are in contact with'each_other and
are not substantially shielded from one another by
the nonionic surfactant liquid. Mills which eﬁploy
grinding balls (ball mills) or similar mobile
20. grinding elements have given very good results.
Thus, one may use a laboratory batch attritor having
8 mm diameter steatite grinding balls. For larger
scale work a continuously operating mill in which \o"
there are 1 mm or 1.5 mm diameter grinding balls
25.  working in a very smail"gap between a stator and a
rotor operating at.é relatively high speed (e.g. a
CoBall mill) may be employed; when using such a miil,
it is desirable to pass the blend of nonionie
surfactant and solids first through a mill which does
30. not effect such fine grinding (e.g. a colloid mill)



U S. Patent 3,630,929, in proportions of 0.1-10% e.g. 1 to 5% It is

pref erabl e, however, that conpositions which form peroxyacids in the wash
bath (e.g. conpositions containing peroxygen conpound and acti vat or
therefor) be substantially free of such conpounds and of other silicates;
it has been found, for instance, that silica and silicates pronote the
undesi red deconp05| tion of the peroxyacid. 28. In a preferred form of
the invention, the mixture of |iquid noniopéc surfactant and solid

I ngredients is subj ected to an attrition type of mll. in which the particle
srzes_gg the solid ingredients.5. are reduced to |less than about 10

m crons e.g. td;oarreﬂmeagehgapah:(tlisl&i z=izd Rot des8 nilarn$00r mdeeonisower
(e.g. 1 n1cron) f erygbl a 0% ecial l e a bout
5% of all the sspe d'ed %gr tgldﬁ%fs %gvgnggrepﬁl(ﬁ], (Elrg'g% {r:éatélel}ét%}réﬁz o£?

m crons. ConpoSFingdiagnkesandpygeaged paatdicdieed isrneter beéanmtsnﬂe
have i nproved Shﬁ@kbh%yi?ig%hasbo&(tﬁ%h%lso%aq_'l mtml ing on storage. In the

grindi ng operation, referred that the ortlon of salid
i ngredi ents be high éﬁod‘é’ffgl% e efé'ed;l nen| 33 HsH heavy, é’d&i’ atigndd
50% that the sdleitérgenttl composit iion whr:l.tcmcﬁ.smpbluramh atth&ighnendr &dwot

substanti al |y Shicghoisth LheUEOIA"GbIE RYe ' BE1 VAN 1 AR cbid o

water, the said composition comprises at least one
liquid nonionic surfactant in an amount of from about
_ 20 to about 70% by weight, providing a 1liquid phase
St comprising the nonionic surfactant and optionally'
dissolved amphiphilic gel-inhibiting compound, the
nonionic preferably being within the range of 40 to
60%; this phase may also include minor amounts of a
diluent such as ethanol, isopropanol, a glycol, e.g.
polyethylene glycol (e.g. "PEG (Registered Trade Mark)
400"), hexylene glycol, etc. such as up to 10%
preferably up to 5%, for example, 0.5 to 2%; the weight
ratio of nonionic surfactant to amphiphilic compound
when the latter is present is preferably in the fange
of from about 100:1 to 1:1, preferably from about 50:1
to about 2:1; - o
at least one detergent:- builder suspended in the
nonionic surfactant in an amount of from about 10 to
“about 60% by weight, such as about 20 to 50%, e.g.
about 25 to 40%; ' C '



grinding balls (ball mlls) or simlar nobile 20. grindi ng el ements have
given vety good results. Thus, one may use a |aboratory batch attritor
having 8 nm di aneter steatite grinding balls. For larger scale work a

continuously operating mll in which there are 1 mmor 1.5 nm di aneter
grinding balls 25. working in a very sjpall gap between a stator and a
rotor operating at a relatively high sp (e.g. a CoBall mll) may be
enpl oyed; when using such a mll, it is desirable to pass the bl end of
noni oni ¢ surfactant and solids first through a mll which does 30. not
effect such fine grinding (e.g. a colloid mll) 29 to reduce the T

particle size to |l ess than 100 mcrons (e.g. to about 40 microns) priof to

the step of grindi ngHe AN Fh4Y RILRRE dre £ BRI c MRdm%ydpie 10 microns
in the continuagus ball mJlI". In the preferred non agueous heavy duty |iquid

det er gent conpSHGEERPRMIGH a&id, 4nd,tithigh apRIMovE EURAR diQres and
does not gel wsos,Niprsfarddly @rbmat alo 39%, Bdhd WHAE | wel g6 E ses at

70% by vl ght'. SEbMAERE Faniis Atk R Eactant FRFRTHRA Surf actant.
and optional |y di ssa@ \ceshpounid @ Ithe dgidemuis ER"(O NECHCEH0Nd,H twtee reni oni ¢
b St B Pelidbt (2000 L P A4 dlh g gy 2 so ol vde
number having an average value in the range of from 1
to 6, as a supplemental gel-inhibitihg additive in an
amount up to 5% by weight; L
~ an aluminium salt of a Cg to Cyy higher ' A
aliphatic carboxylic acid in an amount up to 3% by
weight, for example, from 0.1 to 3%, preferably from
0.3 to 1%, | |
optionally, one or more detergent adjuvants
selected from the group consisting of enzymes,
corrosion inhibitors, anti-foam agents, suds
suppressors, soil suspending or anti-redeposition
agents, anti-yellowing agents, anti-static agents,
colourants, perfumes, optical brighteners, bluing
agent, pH modifiers, pH buffers, bléachihg agents,
bleach stabilizers, bleach activators, enzyme
inhibitors and seqhestering agents.
There may also be present acidic organic
phosphoric acid compound, as anti-settling agent in
an amount up to 5%, for example, in the range of 0.01
to 5%, such as 0.05 to 2%, e.g. 0.1 to 1%.
Suitable ranges of other optional detergent
additives are: enzymes - o to 2%, especially 0.7 to
1.3%; corrosion inhibitors - 0 to 40%, and

Lf”



polyethylene glycol (e.g. "PEG (Registered Trade Mark) 400"), hexyl ene
glycol, etc. such as up to 10%preferably up to 5% for exanple, 0.5 to 2%
the me(ght rati o of nonionic surfactant to anphiphilic conpound when the
|atter is present is preferably in the range of fromabout 100:1 to 1:1,
preferably from about 50:1 to about 2:1; 3afy.|east one detergent buil der
suspended in the nonionic surfactant in an anount of from about 10 to about
60% by wei ght, such as about 20 to 50% e.g. about 25 to 40% 30. the

_ aliphatic | i near or aliphatic nonocyclic dicarboxylic acfd conpound i n an

anmount; fron12%) eﬁg%ﬁbﬂgegeEgbhﬁ%erE%i E§ﬁ§5%;e8§sed wei ght of the

I|qU|d\non|on|c et'ergent surfactarnt Sthe fornul a
[er] ([err]) [ePHRPPRRESELR4-r8ptesdhfts @rezewebGQ @ItplS@noﬁprand nis a

nunmber havi ng aaxam nade. !ah693%” EB@C%@B&%gOEgEEQWE%dtQ g e?%a%t
suppl enent al ge Egltln ditive in an anodnt % Sht an

al uni ni um sal t ﬁP]PgS FEPP?YthﬁerséhlﬁﬁétﬁéaQQﬂBoﬂyﬂl@Oa@ﬁd in an
anount up to S%thycwenghg aentexadplespbredn@sl-t 0 8% 1B&Sf ¢ogbly from 0.3

0

consisiing of cRIPNREE°0cH BB BA%F nRFBEEsRBL A For 3 ﬁl%&éﬁd et oo
suspending or anti- rede9031t10n agents and anti-
yellowing agents - 0 to 10%, preferably 0.5 to 5%;
colourants, perfumes, brighteners and bluing agents
total weight 0% to about 2% and preferably 0% to

v about 1%; pH modifiers and pH buffers - 0 to 5%,
preferably 0 to 2%; bleaching agent - 0% to about 40%
and preferably 0% to about 25%} for example 2 to 20%;
bleach stabilizers and bleach activators 0 to about
15%, preferably 0 to 10%, for example, 0.1 to 8%;
enzyme-inhibitors - 0 to 15%, for example, 0.01 to
15%, preferably 0.1 to 10%; sequestering agent of
high cqmplexing'power, in the range of up to about
5%, preferably 0.25 to 3%, such as about 0.5 to'2%.
In the'selections of the adjuvants, they will be

!( .
A
>



suppressors, soil suspending or anti-redeposition agents, anti-yellow ng
agents, anti-static agents, colourants, perfunes, optical brighteners,

bl ui ng agent, pH nodifiers, pH buffers, bleaching agents, bleach
stabilizers, bleach activators, enzyne inhibitors and sequestering agents.
There may al'so be present acidic organi ¢ phosphoric acid conmpound, as
anti-settling agent in an anmount up to 3% for exanple, in the range of
0.01 to 5% such as 0.05 to 2% e.g. 0.1 to 1% Suitable ranges of other
opti-onal detergent additives are: enzynmes - 0 to 2% especially 0.7 to
1.3% corrosion inhibitors - 0 to 40% and 30a. preferably 5 to 3092?

anti -foam ageghgsaRdeauda- comMpAEEDIQr withOthe halh Rodlseidklent® oF 5% T or
exanple 0.1 to 3% thickening agent ,and di spersants - 0 to 15% preferably
900

0to 5% for ER&nPrEegIent,C EAELRBNi ng agent and dispersants - 0 to
15% for exanpl e OThet @n¥e¥tr iphechayabley puitt Antd praick izesdendi ng or

~anti-redeposiiion e a ant .- e\ nts - .0 - 10% preferably
0.5 to 5% copgg}gﬁgspgggragﬁeg,hBP%%ﬁtgﬁgggegﬂglﬁ|ﬁ“ﬁ§i¥i§ﬁ€gtotal wei ght
0% to about 2%idddbpr descalibgd0®ot dldustirat® thid dmwienhitdion aridhpH buffers -

0 to 5% pret?%gggéngetggé%hfgggggﬁh%%gqgg?%xé J{0als0 about 40% and

preferably 09 out () r exa % Dl 'each stabilizers and

bl each. activators &nt&hisoapplication, all proportions and
percentages are by weight unless otherwise
indicated. 1In the examples, atmospheric_pressure is
used unless otherwise indicated. -
~ EXAMPLES 1.A to 1.0 |
“The gellihg points'of three different liquid

nonionic surfactant detergent compounds are measured
alone and with various amounts of two different anti-
gelling agents according to the present invention as
a measure of the storage stability of the detergent
compositions. For comparison, the gelling
temperature of thé nonionic with an acid—tétminated
nonionic anti-gelling agent is also measured. The
compositions and gelling temperatures are listed in
Table 1 below. o '

Examples 1.A, 1.G and 1.M are comparison _
examples. . ' . 'gg
TABLE 1

. Gelling
Exam- Nonionic/Antigelling Agent Tempera-
ple (weight %) ture (°C)
1.A Plurafac RA30 (100%) | 5
1.B  Plurafac RA30 (75%)/Hoe S28171(25%) -6
1.C Plurafac RA30 (75%)/Neodol 91-6Ac2(25%) -2
1.0 Plurafac RA30 (95%)/Hoe S2817 (5%) 3




15% preferably O to 10% for exanple, 0.1 to 8% enzyne-inhibitors - 0 to
15% for exanmple, 0.01 to 15% preferably 0.1 to 10% sequestering agent of
hirgh colgpl exi ng power, in the range of up to about 5% preferably 0.25 to
3% such as about 0.5 to 2% In the selections of the adjuvants, they wll

be 31. chosen to be conpatible with the main constituents of the
detergent conposition. The invention may be put into practice in various
ways and a nunber of specific embodi ments w2l be described to illustrate

the invention with reference to the acconpanying exanples. In this
applicagjon; all proportions and percentages are by wei ght unl ess otherw se
i ndi cat®d. In the exanples, atnospheric pressure is used unless otherw se
indicated. EXAMPLES 1.A to 1.0 The gaBLEng(ponntiauel)three different liquid
noni oni ¢ surfactant detergent conpounds are neasured al one aHEeT&ER vari ous
amounts of two different anti- geIIin% agents according to the présént
invention as a nBasureNohiphéc{Aotigelddinni Rgeptof the det er gEpmpera-
conpositions. FgkgCconpariso ] gehl ing tenperature of the i QREG Wi th
an acid-terninatg%gncn' el 38 %) [ I gggngegi

d- t ! is also nzasgr .
conposi ti ons andlgBl | i R&urakper BAdPes9akd/Needed 249461 453 )pel ond

1.F Plurafac RA30 (95%)/Westvaco Diacid 3
15503 (5%) - -

1.G Plurafac RA50 (100%) ; Below -20
1.H Plurafac RA50 (75%)/Hoe S2817 (25%) Below -20

ot 1.1 Plurafac RAS50 (75%)/Neodol 91-6Ac (25%) -5
1.J Plurafac RAS0 (95%)/Hoe S2817 (5%) Below -20
1.K Plurafac RA50 (95%)/Neodol 91-6Ac (5%) Below -20
1.L. Plurafac RAS0 (95%)/Westvaco Diacid Below -20
' 1550 (5%) | |

1.M Neodol 25-7 (100%) ' ' 21

1.N Neodol 25-7 (95%)/Hoe S2817 (5%) 11

1.0 Neodol 25-7 (75%)/Hoe S2817 (25%) : 2

Notes on Table 1:

1 a Cg9 derivative of maleic acid | -0
V4
Cg-C~—C 7 -
'ﬂyj ™o
ﬁ ) C c‘¢$°'
Hy Coeme .
2 ~N
OH

available from American Hoechst Co.

2 acid terminated nonionic: the esterification
product of Dobanol 91-6 with succinic anhydride at a
1:1 molar complex: '



Exanples.1. A, 1.G and 1. M are conparison exanples. TABLE 1 Gelling Exam

Noni-oni ¢/ Anti gel | i ng Agent Tenpera- ple (wei ght %
ture (Jerr]) 1.A Plurafac RA30 (100% 51.B
Pl urafac RA30 (75% / Hoe S28171(25% -6 1.C Plurafac RA30

(75% / N eodol 91-6Ac2(25% -2 1.D Plurafac RA30 (95%/Hoe S2817 (5%
3 32. TABLE 1(continued) Gelling Exan}3§pnionic/AntigeIIing Agent

Tenpera- ple (wei ght % ‘ture (O 1.E
Pl uraf ac RA30 (95% / Neodol 91-6Ac (5% ) 2 1.F Plurafac RA30
(95% / Westvaco Diacid = 3 15503 (5% 1.G Plurafac RA50(100%%
Below -20 1.H Plurafac RA50 (75%/ Hoe_S2817 (25% Bel ow -20 1!

Pl urafac RA50 (75% / Neodol 91-6Ac (25% 0 51,3 Pl uraf ac RA50 (959 / Hoe
S2817 (5% Cg-C et 6B0-Gl) 4.d——E"Ur af ae—BAS(C4 2504 £ SNeaon -(59%

Bel ow -20 1.L 9F>| ulrelg# ac RA50 (Ps%/mévaco Di acﬁ@l/i Be?%iv?-zo 1550

(5% 1.M Neodol 25-7 (100% 21 1.N  Neodo

25-7 (95%/Hoe S2817 (5% Hy C—C 11 1.0 Neodol 257 (75%/Hoe S2817
(259 2 . 0 CH,CH,-C-OH

Neodpl 91-6Ac

3 A liquid monocyclic C3; dicarboxylic acid of the
formula '

_ . 0 '
1 . N\
CH3(CH3)s (CHy)7C-OH
COOH

available from Westvaco. o

From the above results the following
observations may be drawn. _

For Plurafac'RASO having a very low gelling
temperature the addition of the dicarboxylic acid
does not impair the gelling temperature whereas the
acid terminated nonionic at the 25% level raises the

' gelling temperature by at least 15°C to -5°C. | .

For Plurafac RA30 the addition of 5% of anti- \o*
gelling agent lowered the gelling temperature by 2°C
for the dicarboxylic .acid and 3°C for the acid
terminated nonionic._ However, at the 25% level the
aliphatic didarboxylic acid lowered the gelling
temperature by 11°C (to -6°C) as compared to only a
7°C-reduction for the acid terminated nohionic.

In the case of Neodol 25-7 the aliphatic

) _ dicarbokylic acid lowered the gelling temperature by
- 10°C at the 5% level and by 19°C for the 25% level.




Notes on Table 1: 1 Alerr] derivative of maleic acid [err] [err] [err]
[err] [err] .available from Amreri can Hoechst Co. 2 Acid term nated-

noni onic: the esterification product of Dobanol 91-6 with succinic
anhydride at a 1:1 nol ar conpl ex: 33. [eragla.err] [err] Neodol 91-6Ac 3
A liquid nonocyclic C21 dicarboxylic acid of the fornula O [err] [err]
COOH avai |l abl e from Westvaco. Fromthe above.results the foll ow ng
observations may be drawn. For Plurafac RA50 having a very |low gelling

Lemerature (he addition of {he d caghakeles scadsiogsgol Ay the
[ ai sesxt he _ The advantages of the dicarboxylic acid anti-
gelling agents become even more apparent when the
gelling temperatures of the 60% H,0/40% nonionic/anti-
5. = gelling system are considered. Thus, when each of
the above compositions is mixed with water to obtain
a 40% concentration of the nonionic or nonionic/anti-
gelling agent system the following results are

obtained as set out in Table 2 below.

10. Examples 2.A, 2.G and 2.M are comparison
: examples.
- - TABLE 2
' 60% Hy0/
40% N/A
System -
15. | ' ' Gelling
Exam- Nonionic/Antigelling Agent tempera-
ple N/A) (weight %) . ture (°C)
2.A Plurafac RA30 (100%) R 19
2.B  Plurafac RA30 (75%)/Hoes2817 (25% 0
20. 2.C Plurafac RA30 (75%)/Neodol 91-6Ac (25%) 14
2.D Plurafac RA30 (95%)/Hoe S2817 (5%) 15
2.E  Plurafac RA30 (95%)Neodol 91-6Ac (5%) 19
2.F Plurafac RA30 (95%)/Westvaco Diacid . 16
. 1550 (5%) |
At 25. 2.6 Plurafac RAS0 (100%) | 4
2.H Plurafac RA50 (75%)/Hoe S2817 (25%) -5
2.1  Plurafac RA50-(753/Heodol 91-6Ac (25%) 2
2.3 Plurafac RASO (95%)/Hoe S2817 (5%) -4
. 2.K Plurafac RA50 (95%)/Neodol 91-6Ac (5%) 0
30. 2.L Plurafac RAS0 (95%)/Westvaco Diacid 1550 14
2.M = Neodol 25-7 (100%) = = - - 29
2.N Neodol 25-7 (95%)/Hoe s2817 (5%) 25
2.0 Neodol 25-7 (75%)/Hoe S2817 (25%) . 0

.’\.J\

s



gelling tenperature by at least {err] to [err]. For Plurafac RA30 the
additigon of 5% of anti- gelling agent |owered the gelling tenperature by

#or t he dicarboxylic acid and [err] for the acid term nated noni onic.
the aliphatic dicarboxylic acid | owered the

[err]

However, at the 25% | evel

gelling tenperature by [err] (to [err]) as conpared to only a [err]
reduction for the acid term nated nonionig In the case of Neodol 25-7 the
al i phatic dicarboxylic acid |owered the g€l’ling tenperature by [err] at the

5% | evel and by [err] for the 25% | evel.

advant ages of the dicarboxylic acid anti- gelling agents becone even noxe

apparent when the gelling tenperatures aof the 60%./[err]/40% noni oni / amli -

5. gel li ng syst @rﬁ%ﬂg %ﬁ)

conposi tions i%H@>&mipﬂdﬂchﬁﬁz§§%§§§?fﬁraeidun%exsn&wurfsiabbuﬁ dde
SR

S e dRg B 0505 AT

noni oni ¢ or

obt ai ned as ggg%&ﬁa{,%fgeo?

heo AR P SULfA st \fath o &

are conpari son neoH iss  sULfRlat ants Purafac RMINox Buurafiac KASO

Gel l'ing

than 25% of the acid terminated nonionic Neodol
91-6Ac. For Neodol 25-7, the incorporation of 25% of
Koe S2817 lowers the gelling temperature by 29%°C down
to 0°C.

EXAMPLE 3 _

A non-agqueous built liquid detergent composition
according to the present invention is prepared by
mixing and finely grinding the following ingredients
(ground base A) and thereafter adding to the
resulting dispersion, with stirting, the components
listed under B. The ingrédients.and proportions are
set out in Table 3 below: _
| TABLE 3

34. EXAMPLES 2. A to 2.0 The

Amount
Ground Base A - Weight % (based on A+B)
Plurafac RAS50 33%
Hoechst Hoe S28171 o 16%
Sodium tripolyphosphate _ - 30%
Sokolan CP5 ' ’ 4%
Sodium carbonate _ 2.5%
Sodium perborate monohydrate 4.5%
Tetraacetylethylenediamine 5%
Ethylenediamine tetraacetic acid, 0.5%

disodium salt

Tinobal (Registered Trade Mark) A
ATS-X (optical brightener) ' 0.5%



Exam hbnlonlc/Antlgelllng Agent tenpera- ple N A)
(wei ght 9% ture (C) 2. A Plurafac RA30 (100%

19 2.B{ Plurafac RA30 (75%/ HoeS2817 (25% . 0 20. 2.C

Pl ur af a% RA30 (75% / Neodol 91-6Ac (25% 14 2.D Plurafac RA30 (95% / Hoe
S2817 (5% 15 2. E Plurafac RA30 (95% Neodol 91-6Ac (5%

19 2. F Pl uraf ac RA30 (95% / West Yaco Di acid 16 1550 (5% 2.G

Pl uraf ac RA50 (100% | 36. 4 25., 2.H Plurafac RA50
(75% / Hoe S2817 (25% -5 2.1 Pl uraf ac RA50. (75% / Neodol 91-6Ac
(259 « - 220 Pl uraf ac RA50 (95% / Hoe S2817 (5% , -4 2.K

Pl urafhge. RAS0 (95% / Neodol 91-6Ac (5% 0 30. 2. L Pl ur af ac RA50
(95% / West Yaco DPestdAdB%6ioh4B2. M Neodol 25-7 (100%

29 2.N  Neodol - Eg § (2% /Hoe S2817 (5% _ 25 .2.0 Neodol 25-7
(75% / Hoe S2817 g 0 35. Fromthe above results it can be
seen that 5% of {Regastpradi TrapeaMBsky| SAUREYE Hoe S2817 L& about as
effective nore ipjeweacnfagel | ing tenperature of the nonigaic surfactant
Pl urafac RA30 or Plurafac RA50 than 25% of the acid term nated nonionic
Neodol 91-6Ac. For Neodol 25-7, the incorporation of 25% of Noe S2817

"l owers the gelllngtbenpﬁraabae By [err] down to [err].

1 A cg derivative of maleic acid //,o

Cg-C—C \/ '

OH

. 0
~ H C-—‘C44?
"2 ~N.

OH

available from American Hoechst.
2 proteolytic enzyme slurry (in nonionic surfactant).

The resulting composition is a stable homogeneous
clear liquid which remains pourable at temperatures.
as low as 0°C ahd does not gel when contacted with or
added to water at temperatures near freezing. The
yield stress and plastic viscosity values of the
compositions are 3Pa and 1,400 Pa-sec, respectively.

~ By adding 1% of aluminium t;istearate to the above
it . composition, usually with the Ground Base A, the
yield stress and plastic viscosity of the composition,
measured at 25°C, become 19 Pa and 1,150 Pa-sec,
respectively.
| | EXAMPLE 4

The following heavy duty built non-aqueous
liquid nonionic cleaning composition is prepared, the
ingredients and proportions being set out in Table 4
below: ' | '

.....



EXAMPLE 3 A non-aqueous built |iquid detergent conposition according to the
present invention is prepared by m xing and finelty grinding the foll ow ng
|ngreQ|ents (ground base A) and thereafter adding to the resulting

di spersion, with stirring, the components |isted under B. The ingredients
and proportions are set out in Table 3 bel ow TABLE 3 Anpbunt Ground Base A

Wei ght % (based on A+B) Pl urafac RA50 37 33%
Hoechst Hoe S28171 *16% Sodi um t ri pol yphosphat e
30% Sokol an [err] 4% Sodi um car bonat e
2. 5% Sodi um per bor at e nonohydr at e 4. 5%
Tetraacetyl et hyl enedi am ne = 5% Et hyl enedi am ne tetraacg{lc
aci d, 0. 5% di sodi um sal t Tin&&ﬁﬂﬁLﬁbglstered Trade Mark) ATS-X
(optical brightgeeedient 0.5%  36. Post Additi afefijiils per ase
(Regi stered TrW%ﬁjK‘) | err] 1% Pl ur af ac RA50 34.0
3% Not es on Tabieed® _
Hoe S2817 : 10.0
Diethylene glycol monobutyl ether 5.0
Sodium tripolyphosphate (TPP NW) _ 29.09
Sokolan CP51 (Calcium sequestering agent) 4.0
Sodium perborate monohydrate (bleach) - 9.0
Tetraacetylethylenediamine (TAED) (bleach 4.5

activator)
Emphiphos (Registered Trade Mark) 56322 -

(suspension stabilizer) 0.3
OPticai_brightener (Stilbene 4) 0.5
Esperase (prpteolytic_enzyme) 1.0
Amylase enzyme _ : 0.6
Relatin (Registered Trade Mark) DM 40503

(anti-redeposition agent) ' g 1.0
Dequest (Registered Trade Mark) 20664 1.0

Blue Foulan Sandolane (dye) 0.01

. Notes on Table 4: :
1l a copolymer of about equal moles of methacryllc »
acid and maleic anhydr1de, completely neutralized to o gﬁ
the sodium salt. - '
2 partial ester of -phosphoric acid and a C1g to Cig
alkanol: about 1/3 monoester and 2/3 diester.
3 Mixture of sodium carboxymethylcellulose and
hydroxymethylcellulose. '
4 Diethylene triamine pentamethylene phosphorlc
acid, sodxum salt

- The composition is'stable, homogeneous and free




1 A fJerr] derivative of maleic acid [err] [err] available from Ameri can
Hoechst. 2 Proteolytic enzyne slurry (in nonionic surfactant). The
resulting conposition is a stable honobgeneous clear liquid which remains
pourabl e at tenperatures. as |low as 0C and does not .gel when contacted with
or added to water at tenperatures near freezing. The yield stress and

pl astic viscosity values of the conpositions gre 3Pa and 1,400 Pa sec,
respectively. By adding 1% of alum niumtrist Brate to the above
conposition, usudlly with the G ound Base A the yield stress and plastic
V|scos\ty of the conposition, measured at [err], becone 19 Pa and 1, 150 Pa
sec, respectively. EXANPLE 4 The follow ng heavy duty built non-aqueous

Ii qui d nonionic cl eZhPHENGoRsoSFRFSACRI Semparaturese andgdodisemos ged
proportions being seaheauhddedTabl or4 migleaw: U | Rghlee -
B el ng S Yedwitn 3b1dTARkEA L9 ﬁg&ﬁ}?ﬁng
10.0 Di ethyl ene gl yPBRRoRSSAASK Zefains stably suspended GnSGB#u#ﬂQU1d

tripol yphosphate (TRPnildhic surfactant phad® @%er extended periods of
3.  time at both high and low temperatures.
' EXAMPLE 5
A composition similar to that of Example 4 is
made up and its ingredients and proportlons are set
out in Table 5 below:

) . 10. TABLE 5

- Ingredient ' Weight %

Plurafac RA30 37.5

Diethylene glycol monobutYl ether 4.0

Octenylsuccinic anhydride . -~ 8.0

15. TPP NW : 28.4

- Sokolan CP5 : 4.0

Dequest 2066 _ 1.0

Sodium perborate monohydraﬁe- - 9.0

TAED - 4,5

20. Emphiphos 5632 . 0.3

ATS-X (Optical Brightener) o 0.2

- - Esperase | 1.0

Yot | Amylase o S 0.1

Perfume ' - 0.6

25, Relatin DM 4050 T . 1.0

T102 - 0.4

This composition has similar properties to the
composition of Example 4. The bleaching performance
30. of this composition can be increased by the addition



Sokol an CP51 (Cal ci um sequestering agent) 4.0 Sodiun1perborate

monohydr at e (bl each) _ 9.0 Tetraacetyl et hyl enedi am ne ( TAED)

(bl each 4.5 activator) Enphiphos (Registered Trade Mark) 56322
(suspensi on stabilizer) 0.3 Optical brightener
(Stil bene 4) 0.5 Esperase (proteolytic enzyne)

1.0 Anyl ase enzyne 0.6 Relatin

(Regi stered Trade Mark) DM [err] (anti-redgposition agent)

1.0 Dequest (Registered Trade Mark) [err] e 1.0 Bl ue Foul an
Sandol ane (dye) - 0.01 Notes on Table 4: 1 A copolyoer

of about equal noles of met hacrylic acid and mal ei ¢ anhydride, conpl et &y

neutralized to e _sodi; al_t Pard i I, Qf j i.d, and a
[err] to [err] % kgﬁbﬁ}%ggghﬁsi 3lﬁb%ﬁ%éﬁéafiﬁi}%ﬁ%?%ﬁ%ﬁyéﬁgd%%a%ffﬂhre of
sodi um car boxymimninilbdglorylofs & hen@ahidm ofhwabalade @sose per @idey| ene
triam ne pentang RSP Myt d, sodiumsalt. The conposition is
st abl e, honbgeneous and free 38.” flowing at practical tenperatures and

does not gel when added to or m xed with cold water. The pol yphos- phate
bui I der remains stably suspended in the |iquid



-

noni oni ¢ surfactant phase over extended periods of 5. time at both high
and |pw tenperatures. EXAMPLE 5 A conposition sinmilar to that of Exanple 4
is made up and its ingredients and proportions are set out in Table 5

bel ow ‘10. TABLE 5 I ngredi ent

Wflghf %)Plgraf?e—Rﬁse—f - I 37.ﬁ gieghylene
gl ycol nonobutyl et ‘ 4.0 Cctenyl succinic anhydride

8.0 15. TPP NW . "~ 28.4 Sokol an
S LR 1L A N _

1.0 Soq_un1perborate nDnohydrate 9.0 TAED

4.5 20" Enphi phos 5632 . CLAIMS o 0.3 ATS-X
(Optical Brightener) : _ 0.2 Esperase

1.0 Anyl ase ' 0.1 Perfune

0.6 25. Rel atin DM 4050 ' 1.0 [err]

0.4 This conposition has. S|m11ﬁqupdoaetérgsntocbhpogQﬂnealhaoaan Exanpl e
the addition | abthefotRd Fhdractefistsky SRIRPEROPITARY el naesEE o
ance to gelllng on reduction in temperature below _
ambient, the said composition comprising a liquid
nonionic detergent compound and a gel inhibiting
compound, the amount of the gel inhibiting compound
being in the range of from 2 to 50% by weight, based
~ on the weight of the liquid nonionic surfactant, the
amount of gel inhibiting compound being an amount
sufficient to lower the gelling temperature of'the
nonionic compound by at least 2°c, the said gel
inhibiting compound being an aliphatic
dicarboxylic acid or anhydride thereof, having an
aliphatic chain which contains 6 to 14 carbon atoms
or being an aliphatic monocyclic dicarboxylic acid,
wherein one of the carboxylic acid groups is bonded
directly to a carbon atom in the monocyclic ring and
the other carboxylic acid group is bonded to the
_ monocylic ring through an alkylene or alkenylene
- "chain having 3 to 12 carbon atoms.

2. A liquid detergent composition having
improved characteristics of pourability and
resistance to gelling on reduction in temperature’
below ambient, the said composition comprising a
-1iquid nonionic detergent compound and a gel
inhibiting-compound, the amount of the gel inhibiting
compound. being in the range of from 2 to 50% by
weight, based on the weight of the liquid nonionic
- surfactant, the amount ‘0of gel inhibiting compound N
"being



i nhi bitor of the action of catal ase as a peroxi de deconposition catalyst.
40{ CLAIMB 1. A liquid detergent composition having inproved

-char act er+st+es—of pourability and resist- ance to gelling on reduction in .
t emper at yre bel ow anbi ent, it he said conposition conprising a liquid
noni oni cjmﬂ r” m,mn d and a gel inhibiting conpound, the anopunt of '
the gel i i [ﬂﬂwgd being in the rdlhge of from2 to 50% by wei ght,
based on the werght o&f the l.iqui d noni oni ¢ surfactant, the anount of ge
i nhi biting conmpound bei ng-"an anount sufficient to |l ower the gelling
tenperature of the nonionic conmpound by at |east [err], the said gel :>;
i nhibiting conpann@mbinity sWE fAldiEid itd dicesb Rt | de BLifhg Otedpéydtiude ™~
t her eof , havi ng %nt | i phat.i ¢ .chain whic l§:ontaidps q%to<ﬂ4 carbon atons or
bei ng an al i phaPfc EMSnEEPHOARIGiGCMBLHRA (B 85 £93F%r & Fold®f t he
carboxylic aci dsgidugeli ¢nhdidéd g reompound keioeg bon atomin the
nmonocyclic ring and the other carboxylic acid group is bonded to the
monocylic ring through an al kyl ene or al kenyl ene chain having 3 to 12
carbon atons. 22J)A Ri §icardexdtldenrdidnsanrewn keprRsenpedvby the
characteristicsgghmgaarability and resistance to gelling on reduction in
t enperature bel ow anbi ent, the said conposition conprising a

- ,0
y/
Rlec - ¢ Z
oH 2
.o u
0
Hp C - C
OH
or b)
' 0
V/
Rl-C_—C\/
‘ )
12 €6 |
0 e

wherein Rl represents an a1kyl or alkenyl group
of from 6 to 12 carbon atoms,

or c¢)
R3 = .. R2-COOH

. "COOH




I|qU|d noni oni ¢- detergent conpound and a gel inhibiting conmpound, the

anount of the gel

i nhi biting conpound.being in the range of from2 to 50%

by wei ght, based on the weight of Lﬂlal“!"l'l Imumu”ml c surfact ant, the
anount of gel “inhibiting conpound nmount suff|C|ent to

| ower the gelling tenperature of t hé nbni'oni'c conpound by at least [err],
the said gel inhibiting conpound being a) a di carboxylic acid conpound

represented by the formula [err] H2 C or b).O0 [err] [err] wherein
[err] represents an al kyl or al kenyl grouﬁ of from® to 12 carbon atons, or
C) [err] 42 where

where

-T- represents -CHy-, -CH=, =-CH,-CH,-, or

~CH=CH-;

R2 representslan alkylene or alkenylene group

of from 3 to 12 carbon atoms; and

R3 represents a hydrogen atom or an alkyl or

'alkenyl group of from 1 to 12 carbon atoms;

with the proviso that the total number of

carbon atoms in R2 and R3 is from 6 to 22.

a1

3. A composition as claimed in Claim 2 in which
rgpresents an alkyl or ‘alkenyl group having from 6—

to $% carbon atoms.

4. A composition as claimed in Claim 2 in which

R1_répresents an alkyl or alkenyl group of from 7 to 11

carbon atoms.

5. A cbmposition'as claimed in Claim 2 in which

-T- repiesents -CH,-CHy or -CH= &- and R2 and R3 eeeh
raspactive alliculen 2 an
J.néepeade-a-tJZy represenalalkyl groups of from 3 to 10

1

carbon atoms.

6. A composition as claimed in any one of Claims
to 5 in which the amount of the gel inhibiting

compound'is in the range of from 4 to 35% by weight
‘based on the weight of the liquid nonionic surfactant.



-T- represents [err], -CH=, [err], or -CHCH; [err] represents an .
al kyl ené or alkenylene group of fron13 to 12 carbon atons; and [err]

rep esents—a~hydLngeﬂ_glgﬂlgéoan al kyl or al kenyl group of froml to 12
carbon ato w th the provi that the total nunber of carbon atons in
[err] and [WFI, ”mu" 22. 3. A conposition as clainmed in daim2 in
which [err] nmnru$ﬂkyl or al kepyl group having from/[err] to 10
carbon atons. 4. A c#&np®sitlon as clalngﬁ'in Claim2 in which [err]
represents an al kyl or al kenyl group of from?7 to 11 carbon atoms. 5. A
conposition as clainmed in-Cdaim2 in which -T- represents [err] or -C}$§}+
oY

and [err] and [err] respectively represent alkylene and al kyl groups
from3 to 10 carbon atons. 6. A conposition as clained in any one of

d ai ms ]-} ]Eo 5 Int vw%gp/ih@o ﬁ?ﬁ%@ﬁ 3§ec9§iméahi9'£hf‘go{iﬁ”3|?und hs in the
range of from4 p 0 sed, on 0 e liquid nonionic
surfact ant . % %gble? Ehﬁl5fﬂﬂageﬂgﬁh9nbﬁed8FeEESPEB 1to6
in which the Icampohm@nisnacpdeelgn@t abkpoybated Righéy- Adkanoadl koxyl at ed
hi gher al kanol m@e e e I S 0.10,d8 c bon tons and the
| oner aIkyIene'OX|éeﬁﬂ%ﬂgt%f+§§€fo§$%eF£68nl& £b°18°cEP5ER 2 EoRE

and the lower alkylene oxide is ethylene oxide,

propylene oxide_or mixture thereof and the total

number of moles of lower alkylene oxide is from 3 to

16.

8. A'comeSition as claimed in any one of
Claims 1 to 7 which is substantially non-aqueous.

9. A liquid heavy duty laundry composition
cdmprising a suspension of a detergent builder salt
in a liquid nonionic surfactant and an amount of
dicarboxylic aeid compound as a gel inhibiting
additive effective to lower the temperature at which
the compositioh will form a gel to no more than aboue
5°C, the dicarboxylic acid compound being

a) a dicarboxylic acid compound represented by the _
formula - . ' _ o

.0
V4

gl -¢ —c7 .
Sor
0
7

C =—C
"a. _ \



propyl ene oxide or m xture thereof and the total nunber of noles of |ower

al kyl gne oxide is from3 to 16. g A conp itmed in any one of
Cainsd to 7 which is substantlally A liquid heavy duty

| aundry conposition conprising a susp @ MFMEM gent builder salt in
a liquid nonionic surfactant and an anmsun ylic acid conpound as
a gel inhibiting additive effecti've to |ower the tenperature at which the
conmposition will forma gel to no nore than [err], the dicarboxylic acid
conpound being a) a dicarboxylic acid conpodhd represented by the fornul a

[err] [é@r] OH [err] 44. or b) O [err] O [err] wherein [err] represents
an aIkyI or alkenyl group of from6 to 12 carbon atons, [err] [err]

or b)

/’
Rl -c-¢ £
Hy C-C \
N\
wherein R1 represents an alkyl or alkenyl group of
from 6 to 12 carbon atoms,
or ¢)
T
R3 -—«<L_:Z—-R2c003
- COOH
bt where _ _
-T- represents -CHj3-, -CH=, -CH3-CHj;-, or

~-CH=CH-;

] Rz represents an alkvlene or alkenylene group
of from.3 to 12 carbon atoms; and

R3 represents a hydrogen atom or an alkyl or
alkenyl group of from 1 to 12 carbon atoms;
' with the proviso that the total number of
carbon atoms in R2 and R3 is from 6 to 22.

i



where -T- represents -CH2-, -CH=, -CH2-CH2-, or -CH=CHO-; [err] represents ¢
an al kKylLene or al kenyl ene group of from3 to 12 carbon atons and R3
represents a hydrogen atom or an al kyl or al kenyl group of from1l to 12

car bon a:”l“l”l ""”I] viso that the—total -nunber of carbon atons in
[err] an ﬂ' ,l Euﬂuoto 22. 45. 10. A_conposition as claimed in
Claim 9 Vhiéh ts tub%tantlally non- S@geous A conposition as clained
in Claim?9 or Claim 10 in which the a rboxyllc acid gel -inhibiting
conpound i s present inan anount-of-from about 4% to- about 35% based on
the wei ght of the nonionic surfactant. 12. A conposition as clained-n any
one of Clainms 9 to 11 in which the detergent builder salt conprises
al kal i netal - pol yphosphate detergent builder salt, a crystalline

al um nosilicate dfé er gﬁﬂéom élsiéifénsaétleimgﬁXinc§aih69€ﬁﬁ1cﬁ3 A -
non- aqueous heav

X ut¥ r au ndré detergent conposition which is -
pour abl e at h¥ gBURSERRGHA gﬁp@?%tﬁ?% O%Rd does not gel when mixed with cold
water, the said conposition conprising -- at |east one |iquid nonionic
surfactant in an OUN: Qbnp58 k168 48 cTQYRBY Y& 8BLim 9 or -
Claim 10 in which the dicarboxylic acid gel-inhibiting
compound is present in an amount of from about 4% to-
about 35% based on the weight of the .nonionic

surfactant.

12. A composition as claimed in any one of -
Claims 9 to 11 in which the detergent builder salt _ -
comprises an alkali metal polyphosphate detergent
builder salt, a crystalline aluminosilicate detergent-
builder salt, or mixtures thereof.

13. A non-aqueous héavy duty, built laundry
detergent composition which is pourable at high and -
low temperatures and does not gel when mixed with
cold water, the said composition comprising
' at least one liquid nonionic surfactant in an =~ -
amount of from abewk 20 to about 70% by weight;- "
at least one detergent builder suspended in the e
nonionic surfactant in an amount of from abewt 10 to B
about 60% by weight;-. | =
a dlcarboxyllc acid compound as a gel 1nh1b1t1ng
additive effective to lower the temperature at which
the composition will form a gel to no more than about
5°C, the diéérboxylic acid compound being



<

at | east one detergent bui | der syspended in the nonionic surfactant in an

annun( of from 10 to 60% by merght a di carboxylic acid
conpound as a gel inhibiting addlt|ve_eFFEEFTVE”Tﬁ“rOMEFLthe tenperature at
whi ch the conposition will forma gel,ﬂ a”wnn t he di carboxylic
acid conmpound being =~ 46. a) a dicarb m\j&'@md represented by
the formula O [err] | OH OH or. b) [errf [ErrH in [err] represents
an al kyl or al kenyl group of from®6 to 12 carbon atonB or ¢) T
R2- COOH COOH 47. where- 46.

é;; : . ' .

a) a dicarboxylic acid compound represented by the
formula

Rl-c—c
Hl C—-;
or b)

\ Rl—c-cé

|,

Hy C-C
N

whe:ein.Rl represents an alle or alkenyl group of
- from 6 to 12 carbon atoms, '

or ¢)

T

" R3 -«<:_:25- R2-COOH

. cood



-T- repreéents [err], -CH=, [err], or -CH=CH; [err] represents an al kyl ene
or {al kenyl ene group pf from3 to 12 carbon atons; and [err] represents a

. hydriogen aFBﬁTﬁT‘an*a#ky%—eF—alkenyl'group of from1l to 12 carbon atons;
with the pr taI nunber of carbon atons in [err] and [err]
is from®6 tinm rmm of the fornmula [err] where [err] represents a
[err] to [err] a nd“n is a nunber having an average value in the
range of from1l to 6, as a supplenental el -inhibiting additive in an
anount up to 5% by wei ght; an al um ni um Bt of a [err] to [err] higher
aliphatic carboxylic acid in an anount up to 3% by weight; and optionah]y,
one or nore detergent adjuvants selected fromthé group consisting of .
enzynmes, corrosion inhibitors, anti-foam agents, suds suppressors, Soi
suspendi ng or anti-redeposition agents, anti-yellow ng agents, anti-static
agents, col our gpfese Perfunes, optical brighteners, bluing agents, pH

nodi fiers, pH buffe bl eachi ng agents, bleach stabilizers, bleach
activators, enzyne|1ﬂﬂtﬁQRﬁ%ﬁQﬁ%ﬁsﬂﬁﬂ@%teT¢%gragGHZSCH2‘4 OR conposi tion
as clainmed in Comi=pgl3 in which the liquid nonionic surfactant is at. | east
one 48.

R2 represents an alkylene or alkenvlene aroup
of .from 3. to 32 carboii. atoms; and

R3 represents a hydrogen atom or an alkyl or
alkenyl group of from 1 to 12 carbon atoms;

with thelproviso-that the total number of carbon
atoms in RZ2 and R3 is from 6 to 22;

a compound of the formula R40(CH2CH20)nH

where R4 represents a C, to Cg alkyl group and n
is a number having an average value in the range of
from 1 to 6, as a supplemental gel-inhibiting
additive in an amount up to 5% by weight;

an aluminium salt of a Cg to Cz2 higher
al1phat1c carboxylic acid in an amount up to abeut 3%
by weight; and

optionally, one or more detergent adjuvants
selected from the group consisting of enzymes,

- e

corrosion inhibitors, anti-foam agents, suds

suppressors, soil suspending or anti-redeposition i9§

agents, anti-yellowing agents, anti-static agents,
colourants, perfumes, optical brighteners, bluing
agents, pH modifiers, pH buffers, bleaching agents,

~bleach stabilizers, bleach activators, enzyme .
inhibitors and sequestering agents.

1l4. A composition as claimed in Claim 13 in
which the liquid nonionic surfactant is at least one

i



3

m xed et hyl ene oxi de- propylene oxi de condensate of a fatty al cohol havi ng
the fjormula [err] where R represen anched, primary or
secondary al kyl or al kenyl group of from bon atons, p is from2
to 12 and gis from2to 7 or a [err @!ﬁmﬂ@am condensed with from
3 to 10 nol es et hyl ene oxide. 15. A s €lainmned in Caim1l
substantially as specifically descrrbed herein with reference to the
acconpanyi ng exanples. 16. A met hod for cleaning soiled fabrics which
conprises contacting the soiled fabrics witfy a |aundry detergent
conpositjon as claimed in any one of the preceding clainms in an aqueous

wash bath. 17. In a nethod for filling a container with a non-aqueous
l'iquid laundry detergent conposition in which the detergent is conposed at

| east predoni nant I, QUi nioni ¢ sur.face actjve a

di spensing the coh%o{% tr%c‘):rl?yﬁ'%o'% ?’%e' c?or'i’trgp#é‘req%f 1éi é’?’f ﬁ%‘? n°€/n‘? ch

the laundry is toflastwasiedhol ha¥inghdhe rfadmld spensing is effected by

directing a stream of unheated tap sition in-the
O e

cont ai ner ‘whereby the conposition is ca eam of water, into

the water bath, the injhsFe Rnﬁﬁﬁ’f(%i%trssrangftrmm RF ibranghetbn- aqueous
conposi - tion fropedna@y>@% RecHnady ANasAd " alkenyl group of from

10 to 18 carbon atoms, p is from 2 to 12 and.q is
from 2 to 7 or a Cj to Cj4 alkanol condensed with

-from 3 to 10 moles. ethylene oxide.

15. A composition as claimed in Claim 1
substantially as specifically described herein with
‘reference to the accompanying examples. '

'16. A method for cleaning soiled fabrics which
comprises contacting the soiled fabrics with a
laundry detergent composition as claimed in any one
of the preceding claims in an aqueous wash bath.

17. In a method for filling a container with a
non-agueous liquid laundry detergent composition in
N which the detergent is composed at least predominantly
of a liquid nonionic surface active agent and for
dispensing the composition from the container into a
water bath in which the laundry is to be washed,



the weight of the liquid nonionic surface active agent, of a gel inhibiting
conpbund conpri sing a di carboxylic acid conpound the dicarboxylic acid
comppund being, a) a dicarboxylic acid compound.represented by the fornmula
0 [err] ©HFferri—ferr] [€Ff] wherein [err] represents an al kyl or al kenyl
group of fn ' ig§pn at ons, or 11111 111111 11111 11111 * C

L M Su“mﬁ“““mmmmr] where -T- represents [err], CH=, [err], or
-CH=CH; | c rapresent s*an al kyl ene or al kenyl ene group of from3 to 12
carbon atons; and R3 represents a hydrogge, atomor an al kyl or al kenyl

group of from1l to 12 carbon atons; with the proviso that the total number
of carbon atoms in[err] and [err] is from6 to.22, whereby : N V4

wherein the dispensing is effected by directing a
stream of unheated tap water ohto the composition in
the container whereby the composition is carried by
the stream of_water, into the water bath, the improve-
ment comprising including in thelnon—aqueous composi-
tion from abeut 2 to abeut 50%'by weight, based on

the weight of the-liquid-nqniohic-surface active
agent, of a gel inhibiting compound comprising a
dicarboxylic acid compound the dicarboxylic acid

o
compound being,
a) a dicarboxylic acid compound: represented by the
formula
0
V/,
Rl-c—~c <
OH
"Hy C—C
or b) o

from-G to



t he noni gqnic surface active agent will not gel. when contacted by said

stream af Wwater eyen when the said water is at a tenperature near freezing.

Co I

50.

‘or ¢)

T

R3 -(_?——RZ-COOH

COo0H -

where -T- represents -CHy-, CH=, -CH»-CH3-, or
~CH=CH-; alkylene ¢,H:¢'u7(~£u-e
k) , R2 representg an aif?i.or.aékﬁgyi group of from
3 to 12 carbon atoms; and
R3 represents a hydrogen atom or an alkyl or
alkenyl group of from 1 to 12 carbon atoms;
with the proviso that the total number of
carbon atoms in R2 and R3 is from 6 to 22, whereby
the nonionic surface active agent will not gel when
contacted by said stream of water even when the said
water is at a temperature near freezing.

-



