2179365 1. "PHOSPHATE FREE OR LOW PHOSPHATE LAUNDRY DETERGENT" The present
I nvention relates to non-aqueous |iquid fabric treating conpositions. More
particu- larly, the present invention relates to phosphate free or |ow
phosphat e non-aqueous liquid l.aundry 5. detergent conpositio?l@gt:)ahrg ng a
suspensi on of a hydroxy acrylic acid or salt polyner buil der U
pol yacet al carboxyl ate builder salt in noniodi-c surfactants which
conpositions are easily pourable, are stable against phase separation and
gelation and 10. to the use of_the | soi |l ed
fabrics. Liquid non-aqueous he§§95§ %SI tions are
well known in the art. For instan Pe nay conprise
a 15. liquid nonionic surfactant in which are dlspersed partlcles of a
bui |l der, as shown for instance in the U S. Patents Nos. 4, 316, 812;
3,630, 929; 4, 264, 466; and British Patents Nos. 1,205, 711; 1, 270,040 and
1,600, 981. 20. U 8. éeééﬁtoﬁav@hssbasema ¥ tic Ho-edienedi ng
detergent conposition, conprl E i, nor anlc REI0X genﬁggeac gent and a
hydr oxyacryl ate pbiGHe# f%bE%ﬁb FF?&lPﬁe pReLEH 46 1§ $F Y5, 249
di scl oses a partigateye Che presehtngndeneigeniredanessitd @haspipatiesi ng an
or gani ¢ per oxyaci bleach agen h Q r ts stabilize
ORaan] ¢ Peroxyas fegh %88 "189°BhoBBHlaRe "KINVEL AT Ui WiRInd sy ot 20!

5. detergent compositions containing a suspension of a

hydroxy acrylic acid or salt polymer builder or a

> polyacetal carboxylate builder salt in nonionic
surfactants which compositions are easily pourable,
are stable against phase separation and gelation and
10. to the use of these compositions for cleaning soiled
fabrics.

Liquid non-aqueous heavy duty laundry detergent
compositions are well known in the art. For
instance, compositions of that type may comprise a

15. liquid nonionic surfactant in which are dispersed
particles of a builder, as shown for instance in the
U.S. Patents Nos. 4,316,812; 3,630,929; 4,264,466;
and British Patents Nos. 1,205,711; 1,270,040 and _

. : 1,600,981, LL

20. U.S.P. 4,450,089 discloses a particulate
bleaching detergent composition comprising an
inorganic peroxygen bleach agent and a
hydroxyacrylate polymer to stabilize the bleach agent
and U.S.P. 4,445,249 discloses a particulate

25. bleaching detéergent composition comprising an orggnic
peroxyacid bleach agent and a hydroxy acrylate
polymer to stabilize the bleach agent.

30.
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2. The U.S.P. 3,825,498 discloses the use of poly- hydroxy carboxylic acid
polyner as a substitute for phosphate or pol yphosphate buil der salts used
in particul ate powder or aqueous di shwashi ng detergent 5. conposi tions.
The U.S. P. 3,706,672 and U.S. P. 3,922,230 disclose the use of polyacrylate
pol ymers as substitutes for phosphate or pgfyphosphate buil der salts in
det ergent conpositions. 10. The washi ng power of synthetic nonionic
surfactant detergents in |aundry detergent conpoSi- tions can be increased
- by the addition of builders. Sodiumtripol yphosphate is one of the

preferred builders. Howeveeuid Use, @35 ook L@ié@i&@é‘é’sﬂﬂé‘t Gsé5of 09 X
powder detergents dqes.invol ve several dlsadvantages suc
t he tendency of theqﬁﬁ? %%FrﬂERQH®%$¥W%Eoﬁ%yﬁoﬁuhﬁﬁlbﬁtﬁofor

phosphat es which r emm:sspitatlea&& Ve Ligtces g el esisi Ld o agisli ¢ & ORsbdein

pol yphosphat e conte qng{ et ergent s has, hee for the

undesi rably high giﬁﬁ;téﬁ%on én ?§j?ﬁi %f%ﬁﬂea éhﬂ???&? S%Hebﬁ%gbhate
content in surf te\ﬁﬂmHOSRQ;QRﬁylfound to contribute towards greater algm
growh with the result thafe ttheg ¥ ol 'g}d‘@|6-j3ﬂl%x{db{léjrgof3télf2% &' can

be adversely altere 3 Recentl enact ed governnent egisl ation has been

directed to reduci n§* S AY RIARAER 4R ekymens |asindry
detergents and in smtmqwﬁxﬁitsctﬂdtnb‘pudkpﬂuw a0l pehigsdstiese davei Reeh a
30. problem to requigg . nqt; 11§ J AU Vo Rl QU Ot
\,>J 10. The washing power of synthetic nonionic
surfactant detergents in laundry detergent composi-
tions can be increased by the addition of builders.
Sodium tripolyphdephate is one of the preferred
\%builders. However, the uee of sodium polyphosphate
15. in dry powder detergents does involve several
disadvantages such as, for'example, the tendency of
the polyphosphates to hydrolyse into pyro- and ortho-
phosphates which represent less valuable builders.
In addition the polyphosphate content of laundry
20. detergents has been blamed ﬁor the undesirably high
phosphate'content of surface water.. An increased
rhosphate content in:surface water has been found to
o _ __contrlbute towards greater algal growth with the
' result that the biological equlllbrlum of the water
25. can be adversely altered.

Recently enacted government legislation has been
directed to reducing the amount of polyphosphates
present in laundry detergents and in some
jurisdictions in which polyphosphates have been a

30. problem to require that the laundry detergents not
contain polyphosphate builders.

Liquid detergents are often considered to be
more convenient to employ than dry powdered or parti-
culate products and, therefore, have found

substantial favour with consumers. They are readily



contai n pol yphosphate builders. Liquid detergents are often considered to
be nore convenient to enploy than dry powdered or parti- cul ate products
and, therefore have found substantial favour with consunmers. They are
readily 3. neasurable, speedily dissolved in the wash water, capable of
being easily applied in concentrated solutions or dispersions to soiled
areas on garnents to be | aundered and are Aon- dusting, and they usually 5.
occupy | ess storage space. Additionally, the liquid detergents may have

i ncorporated in their forrmula- tions materials which could not stand drying
opera- tions wi thout deterioration, which materials are often desirably
enpl oyed in themqaaufabieueSBEGQQlYpQFSSGQVaﬂelde&bﬁg@nﬁhpM@G@Gbs Al t hough

they are posSeSéEQaeienB@ybagxgnaag§§y0xsblueatqhycehc@%&&h%@hate solid
products, liquid detergents ve certain_inherent di sadvant ages t oo,

whi ch have to bé°69§%€6ﬁe°?odeBGEEé°QEcEﬁtéBPéeéoﬁﬁEPélQP FBY eSS gent

products. Thusr.osaa”emuﬁhepéaduﬁaSasepabat-aueuhngn ahar &@eyamﬁuauhqrs
separate o on_coolin gre not readily

Q 0 5 §d¥3§?%ﬁﬁ tbp 1 ases the
product vi stosi PFBREN 8? aﬁ FRIBEBREE - oi PRI SR AV K B8 d so
thin as to appedetébfgemtsemay h8vaeiotezpopateédctis bbeawe folromdp-and ot hers

gel ‘on standing ;bhs g bk 9815 0whENPESRLETHBE §%hhhlaeyghgp%@é%aseparation
the non-aqueous |qU| aun rg eter gents based L1 qui; onioni c
surfactants suffapPng,withaet eterloratlon, which materials are

often deslrably employed in the manufacture of o .
10. partlculate detergent products. Although they are o/
. possessed of many advantages over unitary or

partlculate ‘solid products. lquId detergents often

have certaln inherent dlsadvantages too, which have

to be overcome to produce acceptable commercial
15. detergent products. Thus, some . such products

separate out on storage and others separate out on

coollng and are not readlly redispersed. 'In some

cases the product v1scoslty changes and it becomes

either too thick to pour or so thin as to appear
20. watery. Some clear products become cloudy and others

gel on standlng. '

In addition to the problem of settllng or phase /
separatxon the non-aqueous ligquid laundry detergents N\
based on liquid nonionic.surfactants suffer from the

25. drawback that the nonionics tend to gel when added to
cold water. This is a particularly important problem
in the ordlnary use of European household automatic
washlng machines where the user places the laundry
detergent composxtlon in a dlspenslng unit (e.g. a

30. dispensing drawer) of the machlne, Durlng the
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25. drawback that the nonionics tend to gel when added to cold water. This
is a particularly inportant problemin the ordinary use of European
househol d aut omati ¢ washi ng machi nes where the user places the |aundry

detergent conposition in a dispensing unit (e.g. a 30. dispensing drawer)
of the machi ne.

t he di spenser

During the 4. operation of the nmachine the detergent in
is subjected to a streamof coldywater to transfer it to the
mai n body of wash solution. Especially during the winter nonths when the 5.

detergent conposition and water fed to the dispenser are particularly cold,
t he detergent viscosity increases markedly and a gel forms. As a result

sone of the conposition is not flushed cqonpletely

operation of the maPRER8LigRJCE the Mashipe 6Petﬁ€t€5ﬁﬁ@§lﬂﬁb N&ui I ds up
wi th repeated wash ajsbeaseevéest sabjectequith ag stireanms &f h@ﬂH watdrheao

di spenser wi th hot va Ffelhgtgglligg %hgnog%@ono&a agh§o q roblem

whenever

it Is desire

O carr OUt was

of f the dlspenser during

T W er ‘as may be

reconmended f or cerEapncsyhﬁheﬂuclagdtbslwgat@rfmbnm®§ @hehabﬂuts whi ch can

shrink in warm

conposi -

conpositions in unhéé?e&a§FbFaééréweS§1dor

tions

go gagtgapeat ZBﬁ berdeRay avle wyé%ntfreat &Y qefee gg. nser

stor age is ag%ravate by storing

b éﬁtﬁﬁﬁﬁ&ttﬂéﬁﬁﬂﬁ&§§'tlons

during w nter nont hSnbaeuebeahadkbaapsaaat at igen \folrmel.es AsPar triedu120/ddinieons
to the gelling probl%nkne composition is not flushed completely off the

o
\-/.

10.

15.

20.

25.

30.

dispenser during operation of the machine, and a
deposit of the éomposition builds up with repeated
wash cycles, eventually requiring the user to flush
the dispenser with hot water.

The gelling phenomenon can alsoc be a problem
whenever it is desired to carry out washing using
cold water as may be recommended for certain
synthetic and delicate fabrics of fabrics which can
shrink in warm or hot water.

The tendency of concentrated detergent composi-
tions to gel during storage is aggravated by storing
the compositions in unheated storage areas, or by
shipping the compositions during winter months in
unheated transportation vehicles.

Partial solutions to the gelling problem have
been proposed, for example, diluting the liquid
nonionic with certain viscosity controlling solvents
and gel-inhibiting agents, such as lower alkanols,
e.g. ethyl alcohol (see U.S. Patent 3,953,380),
alkali metal formates and adipates (see U.S. Patent
4,368,147), hexylene glycol or polyethylene glycol,

and nonionic structure modification and optimisation.



been proposed, for exanple, diluting the liquid 25. nonionic with certain
viscosity controlling solvents and gel -inhibiting agents, such as | ower

al kanols, e.g. ethyl alcohol (see U S. Patent 3,953,380), alkali netal
formates and adi pates (see U.S. Patent 4,368, 147), hexylene glycol or

pol yet hyl ene gl ycol, 30. and nonionic structure nodification and

optim sation. 5. As an exanpl e of nonionic surfactant nodification one
particularly successful result has been achi eved by acidifying the hydroxyl
noi ety end group of the nonionic nolecule. The advantages of introducing a

5. carboxylic acid at the end of th6u$on|on|c I ncl ude gel inhibition upon
di lution; decreasing ﬁﬂﬁﬁﬂplﬁﬂﬁPqﬁﬁQﬁﬁGQNﬂQﬁl%&F%#ﬁlec

surfactant when paet palrltaeuillalrlwhsu\mﬁysﬁjx]l irsult MAE GEen AEnTd e

optim sation hasygents h h Ien th.of the
hydr ophobi c- 1 i popgl Fluhég%gqt“&? t e nu ermogl H:yrnatekm{| WP % yi%he oxi de
(e.g. ethylene o%P&éPneﬁlﬂ91GFuﬂHe hyfdveo gidiviaint: ageisetof ﬂhﬁtaﬁunqngaalt has

been found that aaﬁc%&hf*athhal Qh%eefé?xﬁaxﬂfa}r{ee%dﬂféh
et hyl ene oxi de pregenhg g é a 15. lim.ted tendenc f'orma |on
FoveRBaPst

Nevert hel ess, inf FE §8on; &4 Liut 108 geggqaistgpg & eniamidi ti on
of phosphate frepoar boWnphoaphaEerhemiaﬂue&uadldﬁﬂdﬁﬂ&“ﬁdﬂféd&&ﬁﬂng

conposi tions. 20,, ccordanc w th the present inyention a highly
concentrated | ow Bﬁgsnﬁgggaangfg 6§Tth€UV5F “§p&&3ﬂﬂﬂﬁq) N QG gent

bui | der free, noﬁtaqggggg optimisation has centred on the chain ;:’\
10. length of the hydrophobic-lipophilic moiety and the o/
number and make-up of alkylene oxide (e.g. ethylene
oxide) units of the hydrophilic moiety. For example,
it has been found that a C;3 fatty alcohol ethoxyla-
ted with 8 moles of ethylene oxide presents only a
15. limited tendency to gel formation.
Nevertheless, improvements are desired in the
stability, and gel inhibition of phosphate free or
low phosphate non-agueous llquxd fabric treating
compositions.
20. In accordance with the preSent invention a
highly concentrated low phosphate, more particularly
a polyphosphate detergént builder freé. non-agueous \}
liquid laundry detergent composition is prepared by o/
dispersing hydroxy acrylic acid or salt polymer
25. builder or a polyacetal carboxylate builder salt in
a liquid nonionic surfactant detergent.
The hydroxy acrylic acid or salt polymer
detergent builders used in accordance with an
embodiment of the present invention are well known.
30. The method of making the hydroxy acrylic acid and
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¥
liquid laundry detergent conposition is prepared by dispersing hydroxy
acrylic acid or salt polyner 25. builder or a polyacetal carboxylate
builder salt in a liquid nonionic surfactant detergent. The hydroxy acrylic
acid or salt polynmer detergent builders used in accordance with an
enbodi ment of the present invention are well known. 30. The nethod of
maki ng the hydroxy acrylic acid and 6. salt eolyner and its use to
stabilize peroxyacid bl each agents in detergent “conpositions is disclosed
in US. P. 4,450,089 and U.S. P. 4,455,249, The disclosure of these two
patents in incorporated 5. ‘herein by reference. The | ower nol ecul ar wei ght
hydroxy acrylic acid and salt polynmers are readily bi odegradable. The
hydroxy acrylic aci dSah8 paklympbl 3ndr star usgose Stakéhigeabperioxyasignd
furctlon as effefFlV?léE&h &QanggcEHSaéféggeﬁgeBbﬁpf}h%iaﬁgrQéYd?%F%b%@%
pol ymers are particular]y_gQo r [ r_sa egause Q eir
hi gh sequestering cabﬁcbt§'§0r4c§$§rgﬁgaﬁﬁgnhgﬁegruﬁraégsiaﬁ'thghﬁash
wat er. The hydroxy adiytadsupel gfiethesedtas pabentdeinlincowparatdance with

t he present invegtio aj.pns LCc units of the fornula [err] 20.
wherein [err] ang‘[eﬁ?fgg%eb?hggggggﬁéé'different and represent a hydrogen

atom or an al kyl group coFbei kPwgrfmokegular3weisbsnhydsesy asdyMic acid
represents hydrogen, apg 3818! k8iin8BEahreakkahing B8abhbg#RlEAb1IG. The
hydroxy acrylic acid and salt polymers are good
\;}/ bleach stabilizers and function as effective anti
10. incrustation agents. The hydroxy acrylate polymers
are particularly good detergent builder salts because
of their high sequestering capacity for calcium and
magnesium ions in the wash water.
The hydroxy acrylate polymer used as a builder
15. in acordance with the present invention contains
monomeric units of the formula
B
cC——-=¢C
k2 Coou n
20. wherein R! and R2 are the same or different and
represent a hydrogen atom or an alkyl group
W containing from 1 to 3 carbon atoms, and M represents
'~ hydrogen, or an alkali metal, alkaline earth metal or
ammonium cation. The degree of polymerization, i.e.
25. the value of n, is generally determined by the limit
compatible with the solubility of the polymer in
water.
The polyacetal carboxylate salts used in
accordance with another embodiment of the present

30. invention are also known. A method of making such
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ammoni um cation. The degree of polynerization, i.e. 25. the value of n, is
generally determned by the [imt conpatible with the solubility of the
polymer in water. The pol yacetal carboxylate salts used in accordance with
anot her enbodi nent of the present 30. invention are also known. A nethod of
maki ng such 7. builder salts is descrlbed7|n Crutchfield et al U S P.
4,315,092 and 4, 144,226 and the use of the polyacetal carboxylates as
detergent builder salts is described in Crutchfield et al 4, 146,495. The 5.
di scl osure of these three patents is incorporated herein by reference. The

pol yacet al carboxyl ates are water soluble and wl| w& ol ymerize rapidly in
neutral or nonal P¥lSfend@lsd e dasanidedire Grutchiigid 4. akonponents

whi ch are readil ya J5.ededr,3d3hl092 Bra molnvacER L M | HED L Ehe

accordingly used for Iatlons on addition to wash water_ normally
have a pH of abo?@ Hﬁcf §a%, 6‘0\?{15&358 ¥ O SRR R 132485 Fhough

t he pol yacet al cdﬁb@@b&ﬁesm@r]ﬁchﬂed.d retaralal%alameqreﬁa.dl wneare ef fective
detergent bu. delssbsurthel iea0ufies WANLIASLS WAL ds dl aphar ed

into a sewer or other waste water system a neu‘tr lized,
the pol yacetal cheE&ip E’ﬁfe§eéﬁé’e@§ﬁol ynerized into small fragments 20.
whi ch are readily biodagr @dagheetl'hecanwq%%le&%r@M@ze%ﬂ@ole

particularly good etergegt &%g%&z%aggilg %@%%ankéug?lsgﬂ gh
sequest eri ng cap
'nonalkallne medium to form low molecular weight .
10. components which are readxly blodegradable. The o/
polyacetal carboxylates are'accordingiy used in
formulations which on addition to wash water normally
have a pH of above pH 7, e.g. about pH 8 to 10, such
as pH 9 to 10. Though the polyacetAI'éarboxylates as
15. used in an alkaline medium are effective detergent
‘builder salts, when the aqueous wash waste water is
discharged into a sewer or other waste water system
and the wash water neutralized, the pélyacetal
carboxylates are depolymerized into small fragments
20. which are readily biodegradable. The polyacetal
carboxylates are particularly good detergent builder
salts because of their high sequestering capacity for \J
calcium and magnesium ions in the wash water.
The polyacetal carboxylate detergent builder
25, salts used in the. presen invention have the general
formula '
Rt [cho J
oo 2
wherein M represents an alkali or ammonium cation, n
30. is at least 4, and R! and R2 are selected to be




¢
cal cium and magnesiumions in the wash water. The pol yacetal carboxylate
det ergent builder 25. salts used in the present invention have the general
formula [err] wherein Mrepresents an al kali or ammonium cation, n 30. is
at least 4, and [err] and R2 are selected to be i ndi vidual ly stable
groups which stabilize the pol ymer agai nst depol ynerization in al kaline
solution and are selected to be conpatible with,the ingredients of the
nonionic |iquid detergent 5. conposition of the present invention. A
commerci ally avail abl e pol yacetal carboxylate detergent builder salt is
sol d by Mnsanto Chemical Conpany under the trédenane Builder Uand is a

sodiumsalt. In order to inprove the viscosity characteristics of the
conposi tion an aci d tREHYHARRHLNoF R e %H??E%t%ﬂ%cﬁaﬁtﬁelbﬁﬁédth¢o further

i mprove the viscosityoDymeéncigdinét C@e@éwxh&::wpmntiﬂnamdlihe §b00896n
properties of the CQ%R sition ihere can be added to.1the, fﬁ”gRSitiO”

Vi scosity inproving 35" 3H 7c2ﬁﬁ %@e%?scgﬂgﬁtéglﬁlf§ ﬁlycol
monoal kyl et hers andingnedsents iof themonitomic abighbd pletergentd esters

and alun1n|un1s%earqé5h éé&é&&ﬁegf”éﬁﬁ thern?%%?éﬁiﬁgnprnggégépxggiign

t he det ergent conp05|t|on contai ns an acl e}
surfactant and/ or arr¥3ilaklr pplxaretdhAXDexelake dekergentinPrilder|ng

agent. Sanitizing orgdl€ardi s&idaspt Mok 86t Cieth DES1 t DempaRY euiddr benadded
to inprove the bleaChlrELnaﬁL Builder U and is a sodium salt.
' In order to improve the viscosity
~ 10. characteristics of the composition an acid terminated
nonionic surfactant can be added. To further improve
the viscosity characteristics of the composition and
the storage properties of the composition there can
be added to the composition viscosity improving and

15. anti-gel agents such as alkylene glycol monocalkyl

ethers and anti-settling agents such as phosphoric
acid esters and aluminium stearate. In a preferred
embodiment of the present invention the detergent
composition contains an acid terminated nonionic

20. surfactant and/or an alkylene glycol monoalkyl ether,

and an anti-settling agent.

U Sanitizing or bleaching agents and activators
therefore can be added to improve the bleaching and
cleansing characteristics of the composition.

25. In one embodiment of the invention the builder
components of the composition are ground to a
particle size of less than lOO microns and to
preferably less than 10 microns to further improve
the stability of the suspension of the builder

30. components in the liquid nonionic surfactant
detergent.
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cl eansing characteristics of the conmposition. 25. I n one enbodi nent of
the invention the builder conponents of the conposition are ground to a
particle size of less than 100 mcrons and to preferably |l ess than 10
mcrons to further inprove the stability of the suspension of the builder
30. conponents in the liquid nonionic surqutant det er gent . 9 1In
addition other ingredients can be added to the conposition such as
anti-incrustation agents, anti-foam agents, optical brighteners, enzynes,
anti- redeposition agents, perfune and dyes. 5. The presently
manuf act ured washi ng machi nes for home use normally operate at washing

t enper atures of up tdf edditinmathex 5@#¢W%50¢¢¢tb%s§d@¢dv®@er are

used during the mmmglﬂ% CHEdieSas Aou - dfor 95 0dBi Ok RguEles, det ergent
per wash is 10. naora] | sed. In .accordance, with the present i nvent i on

where the hi ghl Piton “Paﬁ%ed‘t?si qARF A ‘b”e’rﬁh’i'%m’t&%d ?fb?%‘l"?y ™Y~ about
80 grams (67 m )restepoesist infn tayedtiuigedbisme gemd dpaposition is required to

wash a 15 gull |oad al diddedandian, Aesardladdent b, pecaspest gl the

present invEhtion there ifs provi ree or
substantial |y phesmghaise merdmadly rcueena@m@p wmlyxrdmwemmmvrwn\pésu tion

conprising a suspEny &5, 2Qpdit alka igdEiss hyrs Oﬁi/txa&é)”é@ CuPQby MEr
buil der or an alkali netal pol yacetal carboxyllc acid bu
are used durxng the wash and ‘rinse cyc es.

About 175 grams of powder detergent per wash is .
10. normally used. o’
' In accordance with the present invention where
the highly concentrated lquld detergent_ls used
normally ohly about 80 grams (67 ml) or less of the
liquid detergent com9051*10n is requlred to wash a
15. full load of d;rty laundry.
Accordingly, in one aspect of the present
invention there ‘is provided a phosphate builder-free
or substantially phosphate builder-free liquid heavy
duty laundry composition comprising a'suspension of
20. an alkali metal hydroxy acrylate polymer builder or
' an alkali metal polyacetal carboxyl;c acid builder
salt in liquid nonionic surfactant. ' \)--
The invention has the advantage of providing a
phosphate free or low phosphate concentrated liquid
25. heavy duty laundry detergent composition which is of
improved st ability, of less tendency to settle in
storage and of less tendency to gel in storage and in
use. The liquid composltlons of the present
invention are easily pourable, easily measured and

30. easily put into the washing machine.
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salt in liquid nonionic surfactant. The invention has the advantage of
provi ding a phosphate free or | ow phosphat.e concentrated |iquid 25. heavy
duty laundry detergent conposition which is of inproved stability, of |ess
tendency to settle in storage and of |ess tendency to gel in storage and in
use. The liquid conpositions of the present invention are easily pourable,
easi |y measured and 30. easily put into the waghing nmachi ne. 10. The
i nvention al so provides a nethod for dispensing a phosphate free or | ow
phosphate |iquid nonionic |aundry detergent composition into and/or with
cold water wwth | ess tendency to undergo 5. gelation. 1In particular a

nmet hod is provided for f'+ﬁén9n9e8995ﬁ gg ggggvgdngn?g ggﬁﬁgs 9UId

| aundry detergent conposition in Wh er gen at | east
predom nantly, of a %b$99h%s@%a§epr$PUetefieeelOQuldwnphosphetsunﬁqued

active agent and 10. némomépfmwgyt&@tépgm@'&bﬁ oéie%gh%esnszﬁh?s& into

an aqueous wash bath, wherein the dispensing is ef ec ed Irecting a
stream of unheated WitEd <RQ Yﬁ%eﬁoﬁbbgl%?ﬁﬁ Eﬁ%ﬁeﬂﬁﬁtt?hﬁnésﬁﬁ95|tlon i's
carried by the StreageDdtiwier Imtpatbbcish, bathetAdd is provh@ed for

ol yphosphat e bui | de e det ng._c tions overcone the probl em. of
Bhogghatg pol | ution %%igdf acégagfe}negmg gﬁeieﬂ?nTﬂggﬁ?VﬁniéﬂHgdtgaBP85¥de
a | ow pol y- phosphatdetexgenparonpesitignaipovphibsphat defeegen®. is
non-pol luting |iqui dedifdyyed V¥t "ODa SAUSPESRORARPLF, of a polyphosphate

", builder free liquid nonionic surface active agent and
~ 10. for dispensing the compos;tlon from the container
into an aqueous wash bath, wherein the dispensing is
effected by directing a stream of unheated water onto
the composition such that the'composition is carried
by the stream of water into the wash bath.

15. The polyphosphate builder free detergent
compositions overcome the problem of phosphate
pollution of surface water.

The present invention aims to provide a low poly-
phosphate, more particularly a polyphosphate free

20. non-polluting liquid heavy duty non-agueous nonionic
detergent composition containing hydroxy acrylate
polymer builder or pOlyécetal carboxylate builder
salt suspended in a nonionic surfactant.

The invention also aims %o provide polyphos-

25. phate free or low polyphosphate liquid fabric
tteating compositions which are suspensions of
hydroxy acrylate polymer builder or polyacetal
carboxylate builder salt in a non-aqueous liquid and
which are storage stable, easily pourable and

30. dispersible in cold, warm or hot water.



det ergent conposition containing hydroxy acryl ate pol yner buil der or

pol yacet al carboxyl ate builder salt suspended in a nonionic surfactant. The
i nvention also ains to provide pol yphos- 25. phate free or | ow

pol yphosphate liquid fabric treating conpositions which are suspensions of
hydroxy acryl ate pol yner buil der or polyacetal carboxyl ate builder salt in
a non-aqueous liquid and which are storage ldt-abl e, easily pourable and 30.
di spersible in cold, warmor hot water. The invention also ains to
formul ate pol yphos- phate free or | ow pol yphosphate highly built heavy duty
non-aqueous |iquid nonionic surfactant [aundry detergent conpositions which
can be poured at a w @@eSinvenhziga afl skeriasatte e rand atte gologrhdse-

repeatedly di sperﬁngf rf(%@e e (1|<>§"p?J kg,g‘n%?hta,,gj [ 1f lqrﬂéﬁadhl ty e omatic

| aundry washi ng Recrnés S € uggl ng of the
di spenser even ddumUQHDMeawmnp@ﬁ #ummh@ npoionic supfa QQﬂRﬁHMQHP I t her

ai ms to provide a%bciéﬁ}g%t e%tp%m %n%r dhqwm@axmfm%&uﬁwqwm@ of
heavy duty built ‘non- queous i qui d noni oni ¢ aunawK det er gent %ggp05|t|on

of Iess tendency @8I§el® ar’i&"‘@ﬁ"ﬁaﬁbﬁ'&?e&“& A%ySh warhiRe 5
effective anDuntdliper@bdhféb@xyhacﬁwgyghqyﬁgnunxﬁnnﬂcﬁurapeqnﬂetgheal

car boxyl ate buil dH&ﬁ%‘ng}goIhe";d vent| %In aun(ft V'eCLes ns of

heavy duty built? non| ergent conpo 1 tion
of | ess tendency tpo f@@lllm Oramimllnmr@/édi%tde}tﬁmqaﬁmﬁmmm an

anmount  of the w1nter months.z _ \;‘
10. The 1nvent10n_ﬁurther aims to'provide polyphos-— o/
phate free or low polypheephate suspensions of heavy
duty bullt non-agueous lqu1d nonlonlo laundry
detergent comp051tlon of less *endency to gel and of
improved stablllty which include an effectlve amount
15. of hydroxy acrylate pelymer builder or polyacetal
carboxylate builder salt.
The anentlon also aims to prov1de suspensions
of heavy duty built non—aquequs_lxquld nonionic
~laundry detergent composition of less tendency to gel
20. and of impreved stability thcn include an amount of
phosphorlc ac1d alkanol ester and/or aluminium fatty
ac1d salt anti- settllng agent which is sufficient to &/
further 1ncrease the stability of the composition,
i.e. prevent settllng of builder partxcles, etc.,
25. preferably while reducxng or at least without
increasing the plastlc v15c051_y of the comp051tlon.
Accordlng to a preferred form of the present
1nvent1on there 'is prepared a low polyphosphate or
polyphosphate ﬁree detergent builder composition by
30. adding to the'hon-aqueoes.liquid nonionic surfactant



§

phosphoric acid al kanol ester and/or alumniumfatty acid salt
anti-settling agent which is sufficient to further increase the stability
of the conmposition, i.e. prevent settling of builder particles, etc., 25.
preferably while reducing or at |east without increasing the plastic
viscosity of the conposition. According to a preferred formof the present
I nvention there is prepared a | ow pol yphosphat g29r pol yphosphate free
detergent buil der composition by 30. adding to the non-aqueous liquid
noni oni ¢ surfact ant 12. an effective anount of an alkali netal hydroxy

acryl ate polyner builder or an alkali netal polyacetal carboxylic acid

scon 1y 5 oy ek et 8 Saflodind BE | £n' LEAL NI BPL hyBReKG O

vi scosity 5. i nproving and anti - agents, anti-settlTng
anti-incrustation ag%%ﬁ%la%ﬁeﬁﬁﬁﬂmﬁfekﬂﬁﬁéerb¢9a@h @bkabatoesalantl-foam

agents, optical brighs éuaﬁrhzavm‘&; Pﬁ'aéf&e&i’ﬁ&épr‘sé‘ﬂe“&ﬁd Pﬁﬁi—ljaﬁlé“d
dyes. The nonionic g%ﬁ etic, organic detergents 10, enployed In

practice of the preshtOTFARIf ﬁﬁ? Yeeabingraddit Hesarfe¥y BiSSOERLY
conmpounds, whi 3. arenmpiévkmpmxndlsnts—gciIa#ﬂ@@@ iﬁexﬂﬁﬂteniﬁgSaQEBEELC

organi c detergents & ct&q{&c&géie%‘ p%é+kl s PISEEN e’h'géa %Te?ypr C%[?an C

hydr ophobi ¢ group and an ‘organi C gro
produced by the cond@tklatar of Qﬂttn{pﬁmca9¢mpmat¢mtn¢ahlhyighxenarse

hydr ophobi c CO”poum¥dM§ﬁb§”raﬂéﬁu%éaﬁﬁgbfiwgkcﬁg@ﬁﬁQ | De PAOME CAnd dyes.

Practically any hydrophoblc conpound having a
- The nonionic synthetic organic detergents

— 10. employed in the practlce of the present invention may
be any of a wide variety of such compounds, which are
well known.

As is well known, the nonionic synthetic organic
detergents are characterised by the presence of an

15. organic hydrophobic group and an organic hydrophilic
group and are typically produced by the condensation
of an organic aliphatic or alkyl aromatic hydrophobic
compound with ethylene oxide (hydrophilic in nature).
Practically any hydrophobic compound having a

20. carboxy, hydroxy, amido or amino group with a free
hydrogen attached to the nitrogen can be condensed
with ethylene oxide or with the polyhydrétion product
thereof, polyethylene glycol, to form a honionic
detergent. The length of the hydrophilic or polyoxy

25, ethylene chain can be readily adjusted to achieve the
desired balance between the hydrophobic and
hydrophilic groups. Typical suitable nonionic
surfactants are those disclosed in U.S. Patents
4,316,812 and 3,630,929,

30.



20. carboxy, hydroxy, am do or amno group with a free hydrogen attached
to the nitrogen can be condensed with ethylene oxide or with the

pol yhydrati on product thereof, polyethylene glycol, to forma nonionic
detergent. The length of the hydrophilic or polyoxy 25. ethylene chain can
be readily adjusted to achi eve the desired bal ance between the hydrophobic
and hydrophilic groups. Typical suitable nddi-onic surfactants are those
disclosed in U S. Patents 4,316,812 and 3, 630, 929. 30. 13. Usually, the
noni oni ¢ detergents are poly-1ower al koxylated |ipophiles wherein the

desi red hydrophile- |ipophile balance is obtained by addition of a hydro-
philic poly-Iower al k&spadigup the addﬂmmﬂdIdatéigenﬁﬁﬂaﬁe/poﬂ&+ndﬁé¥red

cl ass of the nonhqnbckx(igttgﬁgﬁifl g,mh@éeg. %eﬁeg%ca?éoos%"%d&}l é;:z(aclp%éﬁ =i n

hi gher al kanol wherein the al IS O
t he nunber of nnﬂ%PSPhPéﬁePa&PEFPeﬁé SPtad negf by @dd3 tdarb®rE & dr@iras from

3 to 12. O ‘suchnificnpbeiiabielr! alikoRiel@oh tfooaemfil Hioge wherein the
hi gher al kanpol- is _a n% & y alcohq&e dﬁj I:m:?tloli'a car bon

atoms and whi'ch E8AF Vn f%oﬁf%fférg dof Ssﬁo°§ F&WEPQQHaﬁﬁFgﬂ%ﬁﬂES%ﬁﬁ nol .
Preferably, the kopdpyelkdsythe @bﬂgxyohuw Al koY ates aicAter idlkdnoimy be

desirably m xed whbReRPRORREY atter f L Rr§se sually bei a m nor
(less than 50@6propo$- tion. aé§ggoﬂ EE OF ?ugﬁ g%n%gﬁﬁ S Hgﬁ wherein
wherein the number of mols of lower alkylene oxide

(of 2 or 3 carbon atoms) is from 3 to 12. Of such .
10. materials ;t is preferred to employ those wherein the A g
higher alkanol is a_higherjfatty alcohol of 9 to 11
or 12 to 15 carbon atoms and which contain from 5 to
8 or 5 to 9 lower alkoxy groups per mol. Preferably,
the lower alkoxy is ethoxy but in some instances, it
15. may be desirabiy miked with propoxy, the latter, if
present, usually being a minor (less than 50%)propor-
tion; _ | _ |
- Exemplary of such compounds are those wherein
the alkanol is of 12 to 15 carbon atoms and which
20. contain about 7 eﬁhyléne oxide groﬁps per mole, e.g.
Neodol (Registered Trade Mark) 25-7 and Neodol 23-6.5,
which products are made by Shell Chemical Company, e
Inc. The former is a condensation product of a
_ mixture of higher fatty alcohols averaging about 12
25. to 15 carbon atoms, with'abouﬁ 7 moles of ethylene
oxide and the latter is a corresponding mixture
wherein the carbon ‘atom con*ent of the higher fatty
_ alecohol is 12 to 13 and the number of ethylene oxide
groups present averages about.6.5. The higher
30. alcohols are primary alkanols. Oﬁher examples of
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the al kanol is of 12 to 15 carbon atonms and which 20. contain about 7

et hyl ene oxi de groups per nole, e.g. Neodol (Registered Trade Mark) 25-7
and Neodol 23-6.5, which products are nade by Shell Chem cal Conpany, Inc.
The former is a condensation product of a mi xture of higher fatty al cohols
averagi ng about 12 25. to 15 carbon atons, with about 7 noles of ethylene
oxide and the latter is a corresponding m xturggwherein the carbon atom
content of the higher fatty alcohol is 12 to 13 and the nunber of ethylene
oxi de groups present averages about 6.5. The higher 30. alcohols are
primary al kanols. O her exanpl es of 14. such detergents include
Tergitol (Registered_ Trad r k 5-S-7.and Jergitol 15-S.9, both of which
are |inear secondarysgfgoﬁﬁpggg%%%ﬁlé?%%uﬁﬁdieﬁ 1tRt o ARG 588 8ol B adthe
former is a nixed ethaxy)alSes-b.an@rBengitol 15-569]15boahboff ahdek lkireear

secondary al kanol w e f n ' and the latter.is a
simlar product but %??%S%i%%gﬁéﬁégyo?f%?ﬁé?e%éﬁé§§gg“Bgiﬁasfe§¥t§5}9& o)
useful in the conposfarbidefoxpe pFeechorner isngemiked athaxydampdeent of

the nonioni c deter gepiodadt NoENEL #8! eSUEaFLBRI §BbnBONEABAES seSbRRa®y
Neodol 45-11, which are siml ar. ethyl ene oxi de_condensation, products’ of

hi gher fatty al cohol 31K3neh YhErhPgter rales af c8hBYlBBEngxéfe1and,ths
carbon atons and theldfbtenubbes o©imbldyl prodastdpugreipR pthenmbllesi bF

about 11. Such produgéﬁyfégeaéfghgaggigg ;@gLLeS@enical Conpany.

o Also useful in the compositions of the present
~ 10. invention as a component of the nonionic detergent
are hignher molecular weight'nonionics, such as Neodol
45-11, which are similar ethylene oxide condensation
products of higher fatty alcohols, with the higher
fatty alcohol being of 14 to 15 carbon atoms and the
15. number of ethylene oxide groups per mol being about
11. Such products are also made by Shell Chemical
Company. ' S
Other useful nonionics are represented by the
commercially well known class of nonionics sold under
20. the trademark Plurafac (Registered Trade Mark). The
Plurafacs are the reaction product of a higher linear
U alcohol and a mixture of ethylene and propylene
oxides, containing a mixed chain of ethylene oxide
and propyléne oxide, terminated by a hydroxyl group.
25. Examples include products which are (A) a Cjy3-Cjs
' fatty alecchol condenséd with 6 moles ethylene oxide
and 3 moles propylene oxide, (B) a C33-C;5 fatty
alcohol condensed with 7 moles propylene oxide and 4
moles ethylene oxide, (C) a Cj3-Cys5 fatty alcohol
30. condensed with 5 moles.propylene oxide and 10
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O her useful nonionics are represented by the commercially well known cl ass
of noni onics sold under 20. the trademark Plurafac (Registered Trade Mark).
The Plurafacs 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

et hyl ene oxi de and propyl ene oxide, term nated by a hydroxyl group. 25.
Exanpl es include products which are (A) a LBrr] fatty al cohol condensed
with 6 noles ethyl ene oxide and 3 nol es propyl ene oxide, (B) a Cl13-Cl5
fatty al cohol condensed with 7 nol es propyl ene oxide and 4 nol es ethyl ene
oxide, (C) a'[err] fatty alcohol 30. condensed wth 5 nol es propyl ene oxide
and 10 15. noheBest Byhgrenexbede andn@D(D A: 1:m mintaref ofB)(synd (O).
Anot her group of I%qg&? noni oni cs are comer- cially avail able from Shel
Chem cal Cbnpany?n nt>’5. under the Dobanol trade mark: Dobanol 91-5 is an
et hoxyl ated [err] fatAgotheohotouptbfahiquiédagendbnicsphese ebmpleerre oxi de;

and Dobanol 25- 721 29 ghhexyebatplnl 8heLyf ehbkiabioPBhotnll) ancaverage of
7 nmol es et hyl ene oxi de. 10. : n the preferred poly-Tower alkoxyl ated
hi gher aIkagols,“@%ﬁbbﬁh?nD?hén%ésFrBﬁFaﬁéékéfDﬁ?éﬂ@bhéﬂré a8d 3R pophi lic

noi eties the nundehooy1iovercglipyxi estvly! hidsHal! wika hhoava?%yle0 c¥08% of
t he nunber of'carbﬁn atons. 1 al.cohol ngﬁenabl to 15. 60%
0

I n the.gigher 4
thereof and the PRReBn?EN¥LERE (@K#A67 | ARP BPRAABLY t 4Bn 38 SFBRZY 509 of
such preferred pbayedo@pp-Cy5 fatty alcohol with an average of 7

moles ethylene oxide. - -
- 10. In the preferred pdly—lower alkoxylated higher o/
alkanols, to obtain the'best_bglance'of hydrophilic
and lipophilic moieties the:humbef_of lower alkoxies
will usuaily be from 40% to 100% of the number of
carbon aﬁoﬁs in the higher alcohol, preferably 40 to
15. 60% theréof_and the nonionic detergent_will preferaply
contain at least_so% of such_prefer:ed.poly-lower
alkoxy higher'aikanol. Higher molecular weight
alkanols and various other normally_sblid nonionic
detergents and surface activejagents may be contribu-
20. tory to gelatioh of thé_liquid detergent and
consequently, will preferably be omitted or limited
in quantiﬁy in:the compositions of the present -
invention, élthough minor proportions thereof may be
employed fof their.cleanihg properties. With respect
25. to both preferred and less preferred noniénic deter-
gents the'alkyl groups present_therein are generally
linear although branching may be tolerated, such as
at a éafbon next to or two carbons removed from the
_ terminal carbon of the straight chain and away from
30. the ethoxy chain, if such branched alkyl is not more



al koxy hi gher al kanol. Hi gher nol ecul ar wei ght al kanol s and vari ous ot her
normal |y solid nonionic detergents and surface active agents may be
contribu- 20. tory to gelation of the Iiquid detergent and consequently,
will preferably be omtted or limted in quantity in the conpositions of
the present invention, although m nor proportions thereof may be enpl oyed
for their cleaning properties. Wth respect 2 to both preferred and | ess
preferred nonionic deter- gents the al kyl groups® present therein are
general ly linear although branching may be tol erated, such as at a carbon
next to or two carbons renoved fromthe term nal carbon of the straight

chai n and away froméﬁ? tqe ethgﬁy chain, if such branched al kyl is not
mor e 16. than t hrg¥@rdr GHRIRYHE e v, Nermablvpokbe t pooper-
carbon atons in suclhtidhrehaedbaprdtiss din Guoh |d Beadened ¢sMlduration

: 0 _
S Larly, 5. al tntdn Hanal S o e SRR AT h T /6] kR o ¢ he
et hyl ene oxi de chai araan Mmtg \coteey roddl tived alrky e ayrouter edSimi Y&s1yf i n
charac. teristiss, mearsienitian, SURTSAETY dod ARG Jdlen o
the chain may occur .the sthvjeng |oxide shains Anehighinbareterred and
alkyl's, generally | axe idonsid¥pddilto dedllt N & asesOfcdhiss AR df
Tergitols, my be_gg%t [ #Mso .mQ@prpro l.ene oxide is present in the
lower al kyl ene oxi d& CHAIT " ¥3. BiPdgesa Y fng aqnt N TN st
anQ\befer- teristics, medial or secondary joinder to the
10. ethylene oxide in the chain may occur. It is usually
in only a minor proportion of such alkyls, generally
less than 20% but, as is in the case of the mentioned
Tergitols, may be greater. Also, when propylene
oxide is present in the lower alkylene oxide chain,
15, it will usually be less than 20% thereof and prefer-
ably less than 10% thereof.

When greater proportions of non-terminally
alkoxylated alkanols, propylene oxide-containing poly-
lower alkoxylated alkanols and less hydrophile-1ipo-

20. phile balanced nonionic detergents than mentioned

above are employed and when other nonionic detergents

U are used instead of the preferred nonionics recited
herein, the produét resulting may not have as good
detergency, stability, viscosity and non-gelling

25. properties as the preferred compositions but use of

the viscosity and gel controlling compounds of the
present invention'can also improve the properties of
the detergents based on such nonionics. In some
cases, as when a higher molecular weight poly-lower

30. alkoxylated higher alkanol is employed, often for its



ably less than 10% t hereof. Wien greater proportions of non-termnally

al koxyl at ed al kanol s, propyl ene oxi de-contai ning poly- |ower al koxyl ated
al kanol s and | ess hydrophile-lipo- 20. phile bal anced nonionic detergents
t han nmenti oned above are enpl oyed and when ot her nonionic detergents are
used instead of the preferred nonionics reC|ted herein, the product
resulting may not have as good detergency; 7stablllty V|scosity and
non-gelling 25. properties as the preferred conpositions but use of the
viscosity and gel controlling conpounds of the present invention can al so
| nprove the properties of the detergents based on such nonionics. In sone
cases, as when dethepyhencymwl tbel properghonpohgreofewilQ. bal kexyllated hi gher

al kanol is enplgyegl pfLgnyk fn'éécordégcedﬁiﬁﬁggﬁgyregnﬁtgr%@Ort'On

thereof will be regu ated or as | n.accordance € results of
routine exper|ﬁ@%?%ln?oebbtﬁ}%eﬂhéodé@l?BﬁaHEtéhgeﬂeylaﬁd detkeirgeacy t he

product non- gelémdlgsaﬁmoﬁad@sm@dpéoducwﬁsesgénméd afe bk Rasihegn found
that it is_only.rare utiljse nol ecul ar _wei ght

% necelgfary {0 E hi.g
noni oni cs Por tWePTOLREEr gettSPt opbr BRBsPERRC °Pﬁ@ bPéFeFFeasneﬁﬂanlcs
descri bed here|razabyemeeéssmtydeoemgﬁniseaﬂﬂeaﬁﬂgheﬁnﬁblécumern1t the 10.

ok o e T oS ASANFELCLLY LReLE g BHAgo L ERIERL A e o
are the " Surfac‘%%tprr‘*f%’é??fbsn@il%m%rﬁi%%f-‘avhefﬂabeeeinom'ar| tish
Petrol eum The éb&éﬁfé@tdé-té‘ﬁﬁlé% C§n@r§dd1tlonally, permit the “ -
10. attainment of the desired v1scosxty in the liquid o’/
detergent w1thout gelation at low temperatures.
Another useful group of nonionic surfactants are
the "Surfactant T" series of nonionics_avaiiable from
British Petroleum. The Surfactant T'nonionics are
15. obtained by the ethoxylation of secondary Ci13 fatty
alcohols having a narrow ethylene oxlde
distribution. The Surfactant TS5 has an average of 5
‘moles of ethylene oxide; Surfactant T7 an average of
7 moles of ethylene oxide: Surfactant T9 an average
20. of 9 moles of ethylene oxide and'Surfectaﬂt T1l2 an
average of 12 moles of ethylene o;ide'per mole of “
secondary Cj;3 fatty aleohol. | o
' In the compositions of the present invention,
'preferred nonionic surfactants include the C13-Cy5
25. secondary fatty alcohols with relatively narrow
contents of ethylene oxide in the range of from about
7 to 9 moles, end'the Cq to C1i fatty alcohols
ethoxylated with about 5-6 moles ethylene oxlde.
Mixtures of two or more of the lquld nonlonlc
30. surfactants can be used and in some cases advantages
can be obtained by the use of such mixtures.



15. obtained by the ethoxylation of secondary C13 fatty al cohols having a
narrow et hyl ene oxide distribution. The Surfactant T5 has an average of 5
nol es of ethylene oxide; Surfactant T7 an average of 7 noles of ethylene
oxi de; Surfactant T9 an average 20. of 9 noles of .et'’hyl ene oxi de and
Surfactant T12 an average of 12 nol es of ethyl ene oxide per nole of
secondary C13 fatty alcohol. In the conpositiggs of the present invention,
preferred nonionic surfactants include the [err] 25. secondary fatty

al cohols with relatively narrow contents of ethylene oxide in the range of
fromabout 7 to 9 noles, and the [err] to Cl1 fatty al cohol s et hoxyl at ed
w th about 5-6 noles eth ne, oxi de le ure e of the liquid

| e
noni oni ¢ 30. surfactants¥33nvb§°ﬁ§éﬁyaﬁﬁ |ﬂeioﬁ5°8§§ééead95nﬁﬁﬁe§l@&ﬁdbe
obt ai ned by the usedetesgehtntampoestionsThenvbecbapkypvaddbgelinplagénli es

of the liquid deter gent,gomBgsbiinsncan. BeeLbigyedaBotrgkdhngely the
conposition an effecCtive anp erm nat ed nonr onrc
surfactant. The aC|Hesmln@tﬁﬁnh%qulﬁon¢0hbclsuﬁﬂaéﬂahﬁsteon@hstasﬁda

noni oni ¢ surfacgtant s yphchabeS RS&ﬂoHPQ'&h?éa&@aﬁ@@vééhsﬁsifeﬁ Ay dbR¥¥hic
group thereof to a noiety having,a free carb grou such as an ester or

a partial ester of BuREaFbHMRE whifhchas:Pera ﬁ°$b jedr box§PPYesti a8 dreeo.
anhydri de. As di scl pg@foxyl t §EoGpNOREL Yo SEb0ACHoLOPENHARIngPAl Feaki on U. S.

Egrigg 8808297 948 fllggxgihgr GL[ suc§4ascg£rg§ QdeFgatBagi lAggkL%ation
. of a nonionic surfactant and a polycarboxylic acid or
\“; 10. anhydride.
As disclosed in the.commonly assigned copending
application U.S. Serial No. 597,948 filed 9th April,
1984, corresponding to G.B. Application No. 85.09084
Serial No. 2158454A, the disclosure of which is
15. incorporated herein by reference, the free carboxyl
group modified nonionic surfactants, which may be
broadly characterised as polyether carboxylic acids,
functioh to lower the £emperature at which the liquid
nonionic forms a gel with water.
20. The addition of the acid terminated nonionic
surfactants to the liquid nonionic surfactant aids in
U _ the dispeneibility_of the composition, i.e.
pourability, and lowers the temperature at which the
liquid nonionic surfactants form a gel in water
25. without a decrease in their stability against
settling. The acid terminated nonionic surfactant
.reacts in the washing machlne water with the
alkalinity of the dispersed builder salt phase of the
detergent compositions and acts as an effective

30. anionic surfactant.
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Serial No. 2158454A, the disclosure of which is 15. incorporated herein by
reference, the free carboxyl group nodified nonionic surfactants, which may
be broadly characterised as pol yether carboxylic acids, function to | ower
the tenperature at which the liquid nonionic forms a gel with water. 20.
The addition of the acid term nated nonion#g surfactants to the liquid

noni oni ¢ surfactant aids in the dispensibifrty of the conposition, i.e.
pourability, and lowers the tenperature at which the |iquid nonionic
surfactants forma gel in water 25. without a decrease in their stability
agai nst settling. The_ acid term nated nonionic surfactant reacts in the
washi ng machi ne wat erSREEhEiheeramplei igcbade heheli Babfsedtbus| dér sal t

phase of the detgf@fidt CQUPOSth %@fﬂi@céﬁhf&f%eef fREt bYEed0ppani onic
surfactant. - 19.. Specific . xaqg#es rﬁg}ude_-he haff-gSters of "product (A)
with succinic a i DREST RE JieRAnt T whtlrseecbabananhpdrydeit h

succi ni ¢ anhydriatel tenel édterrsherhoXf hedfersé £rpohameDaools59%%ibpwi th 5.
succi ni ¢ anpydri . lnst of . succiq nhydri de, ot her _pol ycar boxylic
aci ds or anﬁydr isg%smc%{?be ﬁé ée)ltdféééf g.%?%l’% .%éi TICFHPLSF ca m’%réﬂﬁydri de,

citric acid and ather pQlycarbexydic exeidmiter ammydnidesucdncbanusedan be
10. prepared as d.f | aubie A 4k kel MRS ROHUGIN{dY 12800010 : 87 08KET (A
noni oni ¢ surfacta%rg tV\rm .Clhikles'. a Cl3 to C15 .al kano
The gcid terminated_ponionic'sufféctants can.be \:,\
10. prepared as follows: ' _ ‘ o’/
Acid Terminated product (A). .400g of product
(A) nonionic'surfagtédt which is a Cj3 to Cj;5 alkanol
which has been'alkoxylated_tb introduce 6 ethylene
oxide and 3 propylene'oxidé uniﬁs'per alkanol unit is
15. mixed with 32g of succinic anhydride énd heated for 7
hours at 100°C. The mixture is cooled and filtered
to remove unreacted succinic material. 'ihfrared
énalysis indicated that about one half of the
. nonioénic surfactant has been converted to the acidic
20. half-ester thereof. ' '
Acid Terminatéd Dobanol 25-7. 522g of Dobanol
25-7 nonionic surfactant which is the product of /
ethoxylation of a Cia to Cys alkanol and has about 7
"ethylene'oxide units per molecule of alkanol is mixed
25. with 100g of succinic anhYdride and 0.1g of pyridine
(which acts as an esterification catalyst) and heated
at 260°C for 2'hours}'cooled and filtered to remove
unreacted sﬁccinic'material. Infrared analysis
indicates that substantially all the free hydroxyls
30. of the surfactant have reacted. | |
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whi ch has been al koxylated to introduce 6 ethylene oxide and 3 propyl ene
oxide units per alkanol unit is 15. mxed wth 32g of succinic anhydride
and heated for 7 hours at [err]. The mxture is cooled and filtered to
remove unreacted succinic material. Infrared anal ysis indicated that about
one half of the nonionic surfactant has been converted to the acidic 20.
hal f-ester thereof. Acid Term nated Dobanol 25sg. 522g of Dobanol 25-7
noni oni ¢ surfactant which is the product of ethoxylation of a Cl2 to C15
al kanol and has about 7 ethylene oxide units per nol ecule of al kanol is

m xed 25. with 100g of succinic anhydride and 0.1g of pyridine (which acts

as an esterification cat ) L. - or 2 s, c¢ool ed and

filtered to renove unreaﬁéell. sTu%gﬁné%%n‘if%%%%gplcgré?%r edﬂg#é\?ygfgsD?HﬂFEht es

that substantially &3}~ Horian tyanfadtars). winich his stiné spradibchase

react ed. 20. Aci ) 5 0 91-
s P S R il o

noni oni ¢ surfactant which is the produ tion o
[err] al kanol and h&EMbGie PR |WHE DR 1k eau ke rofimt Beanel of s ahkeed|

isdm'hxed 3. ‘é‘%f)?; ]gﬁ&g\cn‘hs@m I‘Hdblcﬁigiw(fjairdﬂr?‘m%ét&lQf.ﬂyréfiiﬂﬁrf?ixgéys'[
and heated at Qr urs,. cooled a r 0 renobve unreacte
succinic material . Icnaftraz211 esgi Snd ff%elastﬂ%cﬂrkca{%% “tehé?r SIPRUER i FP9Led | aRde
free hydroxyls of tkﬁikﬁﬁﬂﬁﬁﬂtﬂﬂrdnnmeruﬂnganteﬁihuccin;c(ﬁ&mﬁrial. _
esteri ficati on Cat alprhr HEhAY AL Arildadd Undl KA ks 11508

met hoxi de) may be
_

~ 10.

the free hydroxyls of the surfactant have reacted.

Other esterification catélysts, such as an
alkali metal alkoxide (e.g. sodium methoxide) may be
used in place of, or in admixture with, the pyridine.

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

'~ The liquid non-aqueous nonionic surfactant used

in the compositions of the present invention has
dispersed and suspended therein fine particles of

organic and/or inorganic detergent builder salts.

20. The present invention includes as an essential
part of the composition an organic hydroxy acrylic
\U acid or salt polymer builder or an organic polyacetal

carboxylate acid builder salt.
A preferred organic builder salt comprises alkali
25. metal salts of hydroxy'acrylic acid polymer,
preferably the sodium and potassium salts. A particu-
larly preferred builder is the alpha-nydroxy acrylic
acid and sodium salt polymers.
Briefly, hydroxy acrylic acid and salt polymer
30. detergent builder used in the preseht invention



+

used in place of, or in adm xture with, the pyridine. The acidic polyether
conpound, i.e. the acid term nated nonionic surfactant is preferably added
15. dissolved in the nonionic surfactant. The |iquid non-aqueous nonionic
surfactant used in the conpositions of the present invention has dispersed
and suspended therein fine particles of organic and/or inorganic detergent
bui |l der salts. 20. The present inventddon includes as an essenti al

part of the conposition an organic hydroxy acrylic acid or salt polyner
bui | der or an organic pol yacetal carboxylate acid builder salt. A preferred
organi c builder salt conprises alkali 25. nmetal salts of hydroxy acrylic
acid polymer, prebataling moaomediicmuaridspatfazieuniccaddlsa A particu- larly
preferred builder is the al pha-hydroxy acrylic acid and sodi um sal t
polymers. Briefly, hydroxy acrylic acid and salt pol yner 30. detergent

buil der used in the pre t 1 nventign 21. contains nononeric units of
the formula [err] 10. ergln [ew] |and R2 can be the sanme or different and
represent a _hydrogen atgm qr anjalk | group containing from1l to 3 carbon
atons such 59 met hyl , etthyl' and 'progyl. The preferred substituents for

[err] and [err] are b - presents hydrogen, or an al kali 15.
metal -such as sodi um or poqassiqnl r an al kaline earth netal such as

cal cium magnhesiumor b rignl The prleferred substituent for Mis sodium
The R COO0M|.

3

10. wherein R and R2 can be the same or different and W/
represent a hydrogen atom or an alkyl group containing
from 1L to 3 carbon atoms.such as methyl, ethyl and
propyl. The preferred substituents for Rl and R2 are
both hydrogén;._M fépresents hydrogen, or an alkali

15. metal such as'sodium or potassium. or an alkéline
earth metal such as calcium, magnésium or barium.

The preferred subStitﬁent for M is sodium. The
terminal or énd_groups of the polymer are not
critical and can be H, OH;_CH3 or a hydrocarbon chain.

20. The degree of polymerization, i.e.the value of

' n, is generally determined by the limit compatible
with the solubility.of the polymer in water. \J

The value of n can be 10 to 10,000, preferably
10 to 1000 and more preferably 20 to 200. The

25. hydroxy acrylic acid or salt polymer can have a mole-
cular weight of 1000 to 106, preferably 1000 to 105
and more pfeferably 2000 to 20,000. See for example
U.S.P. Nos. 3,920,570 and 4,107,411 which describe
methods of making the polymeré, the disclosures of

30. which are incorporated herein.



term nal or end groups of the polyner are not critical and can be H, OH,
{err] or a hydrocarbon chain. 20. The degree of polynerization,
i.e.the value of n, is generally deternmned by the |imt conpatible with
the solubility of the polynmer in water. The value of n can be 10 to 10, 000,
preferably 10 to 1000 and nore preferably 20 to 200. The 25. hydroxy
acrylic acid or salt polyner can have a nole- cular weight of 1000 to [err]
preferably 1000 to 105 and nore preferably 20082t 0 20, 000. See for exanpl e
U S. P. Nos. 3,920,570 and 4, 107,411 whi ch descri be nethods of making the
pol ymers, the disclosures of 30. which are incorporated herein. 22.

O her preferred organic builder salts conprises alkali netal salts of

pol yacet al carboxylic ainhqﬂ%ﬁnﬁﬁﬁnqﬁdruigﬁnﬁQMbuﬂtﬁqKHS§&ﬁsunqm¢tSses
Broadly, however, traqmzyma' LAY q&&,ﬁac&egff@&ﬁ% {'eéTfé'tS

used in the present I nvention have the foll oi ng genera ert]

wherein Mis sel ect &Fsfedialtlie Yo Fediomsiand RptFsHivmisaktal , anmoni um
al kyl groups having 1 tOB‘i'oh'illyQanmvfétrOW&hé d@&@é*ﬂﬂmm £ups and
al kanol am ne group fron1 0 4 .carbon tons in the al ky] chain

the al kal i gé ?jrf ]1%&" e%?&%p"l Ss%ﬁ ISRy u’rﬂv?f"fko%rt
| east 4; and [err] amwdQ&ha%fqhtmmmngugdqenaﬁ/ﬁdnmnba]Iy st abl e 20.
groups. [err] and R2 may be the sane or different groups.

-

10. |
cooM | ,

wherein M is selected from the group consisting of
alkali metal, ammonium, alkyl groups having 1 to 4
15. carbon atoms; tetralkyl ammonium groups and alkanol
amine groups having from 1 to 4 carbon atoms in the
alkyl chain; the alkali metals are preferred, for
example sodium and potassium; n is at least 4; and R}
and R2 are individually any chemically stable
20. groups. Rl and R2 may be the same or different
groups.
\_/ The end groups Rl angd r2 may be selected from a
| wide range of materials as long as they stabilize the
polyacetal carboxylate polymer against rapid depoly-
25. merization in an alkaline solution. The R! and R2
end groups are also selected to be compatible with
the ingredients used to formulate the nonaqueous
liquid nonionic composition of the present invention,
pérticulary the nonionic surfactant and the anti-gel

30. and anti-settling agents.



The end groups [err] and R2 nmay be selected froma w de range of materials
as long as they stabilize the pol yacetal carboxylate polynmer against rapid
depoly- 25. nerization in an alkaline solution. The [err] and R2 end groups
are also selected to be conpatible with the ingredients used to fornulate

t he nonaqueous | i quid nonionic conposition of the present invention,
particul ary the nonionic surfactant and th&3anti-gel 30. and anti-settling

agents. 23. The nunber of the repeating groups, i.e. the value of n, is
an inportant factor since the effectiveness of the polyacetal carboxylate
salt as a detergency builder is affected by the polynmer chain 5. |ength.

Where n=4 the pol ymerrréonambéfeeti YRBegepaatangegoapsdnti..eChant i ng agent
and buil der. . The Yalue for n_can be asihlghfas 400. , Thers does not,
however, appear Y& B8 RhyPadvintBgaPPSF tAPE FRSEE 2 53PES: &P al ue t han
about 200. 10. effedhivenbéssvakuthéopohysretadsccalvbokyla®ensaditgris iacant

| nprovenent in s LHY ' T E Ll3d acaperti i erved.
Thus the polyaceﬁgFggggég Fg?ghggnggoﬁggfguggts eﬁh%oﬁgﬁg%%ﬁo%ﬂﬁﬁ?%, i.e.
n can equal 510 tbenwéb-pr@geFabP74ntBeSBinm290SBQWSaﬁéfﬁsﬁévﬁm@ﬁér@@ly n =

50 to 100 repeatingegiesera¥pr 8n81888ng HgkHe aha®Bui®ad?Q thewee is
provi ded very good_  sequestration effechveness4B§; Cﬁ cium_and nmagnesi um
i ons and very gob¥-BBi FAErPpFaBePti 88 hagh as anNeX&nrEs ‘abl e

chemi cal | y stablkoweder, appear to be any advantage for n to have a

greater value than about 200. ;;__

10. When the value for n exceeds about 100 no A
significant improvement in sequestering chelating and
builder properties is observed. Thus the polyacetal
carboxylate can contain between 10 and 400 units,
i.e. n can equal 10 to 400, preferably n = 50 to 200

15. and more prefe:ably n'='50 to ldo'repeating units.

Where n has a value of'SO_to.ZOO there is

provided very gocd sequestration effectiveness for
calcium and magnesium ions and very'gdod builder

properties.

20. As an example,_suiﬁable chemically stable end
groups include stable substituent moieties derived
from otherwise stable compounds, such as alkanes, \<;;

such as methane, ethane, prdpane and butane; alkenes
such as ethylene, propylene_and buﬁylene: branched
'25. chain hydroéarbons, both saturated ahd unsaturated,
such.as 2-methyl butane and 2-methy; butene; alcohols
‘such as methanol, eﬁhanol, 2-9;693361, cyclohexanol,
polyhydric alcohols such as 1,2-ethane diol and 1,4-
benzene diol; ethers such.as methéxyethane methyl

30. ether, ethyl ether, ethoxypropane and'cyclic ethers



3

groups include stable substituent noieties derived from otherw se stable
conpounds, such as al kanes, such as net hane, ethane, propane and butane.

al kenes such as ethyl ene, propyl ene and butyl ene; branched 25. chain

hydr ocar bons, both saturated and unsaturated, such as 2-nethyl butane and
2-met hyl butene; al cohols such as nethanol, ethanol, 2-propanol,

cycl ohexanol , pol yhydric al cohols such as 1, 2-gjhane diol and 1, 4- benzene
di ol ; ethers such as nethoxyet hane nethyl 30. ether, ethyl ether,

et hoxypropane and cyclic ethers 24. such as et hyl ene oxi de;

epi chl orohydrin and tetra- nethyl ene oxide; aldehydes and ketones such as
et hanal , acetone, prop nal and nethgleth | ketone; and carboxyl ate

cont ai ni ng conpoundsSYGRh28sethglene qrkde; ﬁ@%ﬁplgéPbgdBF"caPSOX?FFE'
acids, the esters ofmetnpbayéi oxbdeflsabdehydesaahiidkedenesPauthcukarly

sui tabl e end groupsa#Eﬁ+Hgf a£g¥+ogéoz§?%§ggéi gl|cmgL§é&8gRo#p§eggntaln|ng

oxygen; such as oxy gr bups AoxY; i c€acrdsé: and
10. al dehydes, ether@n@n@abb%éyl@kgg@ﬂnt@hnama|qgmapkyﬂSgsggpsaSThée

pol yacet al Carb%Xy|a&fﬁafﬁ“mé@ﬂiaé919§|aﬂﬁéafﬁéﬂyﬁﬂésac§ﬂg agper dsegk¥, okhe
pol ymer can be a |linear honppol yngr or ynmer, or it can be 15,

branched. Any nunberS¥¥FPeR¥L+Ce ?bﬂﬂli@d g%ﬁt§“E$ﬂrbéeﬁopoP9ﬁ§FF2éﬁr%Vth

the pol yacetal carbogyieisbe éhdigroupy ﬂﬁesaaaralkmtgfbepehaha eytendi ng
agent will provide at,]east_two reacélve ites and does, not causgkgge

pol yacet al car boxyl at &Y T oI TRPRT \REP itn?ﬂg cXygen; such as oxya
groups like methoxy, ethoxy, carboxylic acids; and
\U/ 10. aldehydes, ethers and other oxygen containing alkyl
groups. _

The polyacetal carboxylates can contain polymer
fragments, and accordingly, the polymer can be a
linear homopolymer or copolymer, or it can be

15. branched. Any number of chain extending agents can
be copolymerized with the polyacetal carboxylates.
It is only necessary that the chain extending agent
will provide at least two reactive sites and does not
cause the polyacetal carboxylates to depolymerize in
20. alkaline solution and that they be compatible with
the nonionic surfactant and the anti-gel and anti-
W, settling agents of the present invention. Suitable
chain extending agents include: polyhydric alcohols,
such as ethylene oxide, propylene oxide and epihalo-
25. hydrin epoxysuccinates; aldehydes, such as formalde-
hyde and acetaldehyde. It is particularly beneficial
when the chain extending agent contains substituent
carboxy groups. Aliphatic chain extending agents
having from 1 to 4 carbon atoms, such as ethylene

30. oxide or propylene oxide, are especially preferred.



20. al kaline solution and that they be conpatible wth the nonionic
surfactant and the anti-gel and anti- settling agents of the present

i nvention. Suitable chain extending agents include: polyhydric al cohols,
such as et hyl ene oxi de, propyl ene oxide and epi hal o- 25. hydrin
epoxysucci nat es; al dehydes, such as formal de- hyde and acetal dehyde. It is
particul arly beneficial when the chain extéﬁ%ing agent contains substituent
carboxy groups. Aliphatic chain extending agents having from1l to 4 carbon
atons, such as ethylene 30. oxide or propyl ene oxide, are especially
preferred. 25. When acetal carboxylate esters are copolynerized with a
chai n extendi ng agent Where agahalt aFrooatd te sediosaysd ad e shopd tyher bred east
about 50 per cent o] ifa; PAsAb L ddedatel VL Uliofle LI BOLYLET, L0 5.

insure that the polynmer wll effectively Sequester cal cium and nmagnesi um
ions and retain % Yigdre pihsphd ikes at | kedst mhawy r2Q percertebrnount of

acet al carboxyl atweeiight50 Habe) e RNt SUOh vsi PO E SchPEsSERhe Py V&I ght,
based on the_t ot al v&erl(ﬁgh:[ Qf 10. tr}swpol yner, of_even hi)gher. In a
preferred engodi‘rfé‘rﬁ lﬁ% i%\fe_rﬁq el eEferhigl g oot ¢F om t he
group consi sting cafldiem Jarghchagndsines itdres enfd wewhiR? iSs owklder sel ected
from the group C%&%ﬁﬂ?ﬂl&éﬁ_[fywﬂs:g}eferreq that the amount of
acetal carboxylate is 50 to 80 percent such as about
80'percent by weight, based'on'the total weight of -
'10. the polymer, or even higher. o | o/
In a preferred embodiment of the invention Rl is
a member selected from the group consisting of

~-OCH3, —OCyH5, HO(CHCH20¥)_4
15. /c_Hz—'—CHZ' .
——0CH CH»
O———CH,
20'
Hie ) coou
| I _ ~
RC— —CH ~
I I
25. HgCo0O CooM

and mixtures thereof, and R? is a member selected
from the group consisting of
—fCH3, —CHsg, — (CHCH20¥ —4gH,
30. |



26. H3C [err] and m xtures thereof, where R represents'a hydr ogen at om or

an al kyl
| t
t her eof
50 to 200.

group having 1 to 8 carbon atons,
is particularly preferred that [err]
and R2 represents 25. 30.

27. O her organic builders that can be used are polyners and

15. and Mis as defined above.
represents [err] or mxtures
[err] where Mis sodiumand n is

copol yners of polyacrylic acid and pol ynal ei c

nmetal salts thereof.

a copolynmer which is the reaction product of about equal

qﬂﬂgdride and the al kal
More specifically such bui r salts can 5. consist of
nol es of

met hacrylic acid and mal ei c anhydri de which has been conpletely neutralized

to formthe sodiumsalt thereof.

The builder is commercially avail abl e

under the tradename of Sokalf®% 10. CR5. This buil der serves when used even

in small anounts to inhibit erncrustation. Since the conpositions of the
present invention are generally highly concentrated, and, therefore, may be
used at relatively | ow dosages, It is desirable 15. to supplenment the
buil der with an auxiliary bui llder
5. | HgC70
CHy——CH) .
L/J ~——CH ~ CHp
10. \ /
0] CH»
and mixtures thereof, where R represents a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms,
15. and M is as defined above.
It is particularly preferréd that R1 represents
OCH,CH3 or COOM
|_ |
20. -CH -C—CHj
_ | |
U CHj CcooM
or mixtures thereof, and R2 represents
25. OCH,CH3 | |
|
-CH
|
Ct4
30.

where M is sodium and n is 50 to 200.



such as an al kali netal |ower polycarboxylic acid having high cal ci umand
magnesi um bi ndi ng capacity to inhibit incrustation which could otherw se be -
caused by formation of insoluble calciumand nagnesium 20. salts. Suitable
al kali metal polycarboxylic acids are alkali netal salts of citric and
tartaric acid, e.g. nonosodiumcitrate (anhydrous), trisodiumcitrate,
nonosodi um and di sodiumtartarate and di poRdssiumtartarate. 25. There
can be added to and can be used with the al kali nmetal hydroxy acrylic acid
pol ynmer builder the al kali netal polycetal carboxylic acid builder salts
(e.g. Builder U), that are al so disclosed herein. Exanples of organic

al kal i ne sequestrant @Qhéﬂeér§9n1§a$ﬁﬁlﬁék§htﬁ&@ QSnuﬁédugtha§Qe hydr oxy
acrylic acid or.salt pol ilder o tal carboxylate salts,

or in admixture B¢ ¥P%ﬁﬁe?n%r§%ﬁ?gyﬁﬁﬂslﬂSrBﬁﬁYﬁ bi FHePngrénQIkall met a
anmoni um or subspolyhalle hemamhyidy i el andpot yeasbrayhi anetak. galss sodlun1and

potassi um et hy| efifalapt noustL 2868k it L ERIAL ocROgLYTNEDI RIS T

nitril oacet ates and trre
N- (2- hydr oxyet hytgmé 13t | ofli aceopelymer whied &al theofeafbsen product

am nopol ycar boxybft £508¢ CeGhSP ﬁélléélbcla@ méPhacrylift BeiasHhliahheehui | ders
succi nat es, tartronates and

of the organic t | ncl udé gar boxynet hyl

gl ycol | ates. ezghxiﬁtﬁﬁn"EbﬁBdE?g Bﬁ%n ofOPRLeEE LY cARUERBLAZEBN tPan al sO

i ncl ude wat er sofmtmemhmmﬁﬁmxmmiealﬂSthensefublEhdeba&gaat bgi | der salts.

Sui tabl e commercially available under the tradename of Sokalan ( -

10. CP5. This builder serves when used even in small o/
amounts to inhibit encrustation.

Since the compositions of the present invention
are generally highly concentrated, and, therefore,
may be_uSed:at relativély'low_doéages,.it is desirable

15. tozsupplement.thé_builder with an adxiliary builder
such as an alkali métal lqwér pqucarboxylic acid
having high cdlcium and magneéium binding capacity to
inhibit incrustation which could otherwise be caused
by formation of insoluble calcium and magnesium

20. salts. Suitable alkali metal polycarboxylic acids
are alkali ﬁetal salts of citric and tartaric acid,
e.g. monospdium citrate (anhydrous), trisodium
citrate, monosodium and disodium tartarate and
dlpota351um tartarate.

25. There can be added to and can be used with the
alkali metal hydroxy acrylic acid polymer builder the
alkali metal polycetal carboxylic acid builder salts
(e.g. Builder U), that are also disclosed herein.

Examples of organic alkaline sequestrant builder

30. salts which can be used with the hydroxy acrylic acid



i norgani ¢ al kal i ne builder salts which can be used are al kali netal

-car bonat es, borates, bicarbonates and silicates. (Amonium or substituted
anmoni um salts can al so be used.) Specific exanples of such 20. salts are
sodi'um car bonate, sodiumtetraborate, sodium bicarbonate, sodium

sesqui carbonate, and potassi um bi carbonate. The al kali netal silicates are
useful builder salts which also function to adjgist or control the pH 25

and to nmake the conposition anticorrosive to washing machi ne parts. Sodi um
silicates of Na2O SiQ2 ratios of from1.6/1 to 1/3.2 especially about 1/2
to 1/2.8 are preferred. Potassiumsilicates of the same ratios can al so be
used. 30. Though it referrg]gli at_ the det osition

_ IS rgent 29. co
be phosphate or pol 6h8§ﬂﬁaF§l#P§§ St &t %R ﬁ%ﬂ%ﬁﬂﬁxﬁﬁﬁﬁ?¥¥ e
smal | anmpunts of theaddsveri dmaldpdktpires ptiate dihdrdergalites aagh be added
where the |ocal | egi;glatyl p ' u US8 1. 23-3 cifj anl of
such builder salts é?gé SQFSW?PEFE%f%pﬁggb%gﬁgafTﬂE$%ﬁ§05?§ﬁ§é§ggﬁﬁisphate,
pot assi um pyr ophospB&#Pet18teds pRRCNLUTo| ATHeOFedYeagRPxydditen e-g.

hexamet aphosphage. sdag umOdndMpbta@liviah ethialehel iR ine te d¥ i At _
pol yphosphat e. 10. #B # e fornul ati gns where the polyphosphate is_added it
i's added in an anoulEP3P)o £633§mANSHRPtASE} Ul N trd lpgcesatas (i

previously, however andt ticdephahelaedoniai N 2~biy@toxyieris e itad Hpmisphead e
free or substantlalkgtgghypng§ggagglggegf these aminopolycarboxylates

o are also suitable.
K“( 10. Other suitable builders 6f'the organic type
include carboxymethyléuccinates, tartronates and
glycollates. '
The detergent compositions of the present
invention can also include water soluble and/or water
15. insoluble detergent builder salts. Suitable
inorganic alkaline builder salts which can be used
are alkali metal carbonates, borates, bicarbonates
and silicates. (Ammonium or substituted ammonium
salts can also be used.) Specific examples of such
20. salts are sodium carbonate, sodium tetraborate,
sodium bicarbonate, sodium sesquicarbonate, ‘and’
W potassium bicarbonate.
The alkali metal silicates are useful builder
salts which also function to adjust or control the pH
25. and to make the composition anticorrosive to washing
machine parts. Sodium silicates of Naj0/SiO; ratios
of from 1.6/1 to 1/3.2 especially about 1/2 to 1/2.8
are preferred. Potassium silicates of the same
ratios can alsoc be used.
30. Though it is preferred that the detergent



15. Gt her typical suitable builders include, for exanple, those
disclosed in U S. Patents 4, 316,812; 4, 264,466 and 3, 630,929. The i norganic
al kal i ne builder salts can be used with the nonionic surfactant detergent
conpound or in adm xture with other organic 20. or inorganic builder salts.
The wat er-insol uble crystalline and anorphous al um nosilicates can be used.
The zeolites generally have the forrmula: [é%] wherein x is 1, y is from
0.8 to 1.2 and preferably 1, z is from1.5 to 3.5 or higher and preferably
2to3and wis fromO to 9, preferably 2.5 to 6 and Mis 30. preferably
sodium A typical zeolite is type A or simlar structure, wth type 4A

particularly %@mg@eekammedm'Bnbspuﬁﬁﬁrdxiﬁﬁlyﬁﬁugﬁﬁésaleﬁeaaae cal ci um
i on exchange capa‘#éal K= of Eg13]bout 200 m l.l1i- eguival ent per ram o%
’(Slr 5.

greater, e.g. 406 o ROTYRAGSANA N Akt 1 11 %‘““ i R
silicat es) whi ch trtmdmwsﬁd.cmael geslyptzsphateBrhui slePasalt s 1¢&04b4 68,

s, Patent 4. 409,30 i Cnll A0 FUs MR 0% ARk 2. 000, 400, ol | o

whi ch are hereby I ncorporated by reference for | pt1ons,
exanpl e of dhor pfReFifdq exappias @f ARchwiFeasdet$ AR $?F18é’Pg| an

Pat ent 835, 351 artd:ltdalgg@ﬂ;s@ﬁaté QePg 5, | SRR IR esbiwsshaedy reference.
O her materials such as, cla articul arly of the ter ol ubIe types
may be useful adjARt&S$ &&&@maﬂ% é/%teaﬁﬂ’ekg'ev? ?/Je’ﬁ?sh
Particularly and sod;um hexametaphospha*e._ The sodium
tripolyphosphéte (TPP) is a preferred polyphosphate.
10. In the formulations where the polyphosphate is added o/
it is added in an amount of O to 20 or 30%, such as 5
to 15. As meﬁtioned previously, however, it is
preferred that the formulations be polyphosphate free
or subs:antielly.poiyéhosphete_free.
15, _ Other typical_e@itable bhilders include, for
example, those diséloeed'ih U.s. Patents 4,3156,812;
4,264,466 and 3,630,929. The inorganic alkaline
builder salfs can be used with the nonionic surfactant
detergent compouna or in admixtﬁre with other organic
20. or inorganic buildef salts.
The water-xnsoluble crystalline and amorphous
alum1nosxllca*es can be used.

The zeolites generally have the formula:
25. “ _ (M20) x. (A1203)y . (8102) 2 .wH20

wherein x 15'1, y is from 0.8 to 1.2 and preferably

1, z is from 1.5 to 3.5 6: higher and preferably 2 to

3 and w is from O to 9, preferably 2.5 to 6 and M is
30. preferably sodium. A typical zeolite is type A or

similar structure, with type 4A particularly



15. useful is bentonite. This material is primarily nontnorillonite which
is a hydrated alum niumsilicate i nwhich about 1/6th of the alum nium atons
maybe replaced by magnesi um atons and with which varyi ng amounts of

hydr ogen, sodi um potassium and 20. calcium may be | oosely conbined. The
bentonite inits nore purified form(i.e. free fromany grit, sand or the
like) suitable for detergents contains at | east,50% nontnorillonite and
thus its cation exchange capacity is at |east a%éut 50 to 75 meqg. per 25.
100g of bentonite. Particularly preferred bentonites are the Womnm ng or
Western U.S. bentonites which have been sold as Thixojels 1, 2, 3 and 4 by
Ceorgi a Kaolin Co. Thes bent oni fes are_known to soften textlles as

described in Brltlsrpﬁﬁiﬁﬁ €301, THS PLeEer T RAr A1 BRLNGRYLBFREPSh PR Nt
461,221 to Marriott ecatcDugaien exéﬁanéhecapaéﬂ51eﬂ 6P abeudeneogﬁmlll—

conposition of an efé€£{+gfg§u%*§§r r%ﬁ ;gg%ar melgcfggék¥ e gl ycol

nonoal kyl et her anphi 1'C CO FURT h 8 gontrol
and gel -inhibiting 5. d@@h@%u$o¢r1$mahbnm©nze03utéac(ane sabamanbrally

i nprovers the STSOVagé?xPié’Q@éé)%Péhté‘&cﬂéfp%é&'&’i‘e Fsc@mapbh' bf‘ltﬁsh

conpounds can be consi dered to be anal ogous 1n chemcal structure
et hoxyl at ed and/ or pﬁ%ﬁﬁﬁ&W%ﬁ%ﬂﬁf%ﬁQy %}%OH%?tﬂ%hl6n?%9193559F¢a€§aﬁﬁsabut

have rel atively srmwnaibﬁksxmudnnlE$EJihdeng®$ 47/ ]adDndod WAYCKOQEENt Of
ethyl ene oxide (aboyfe 2l Q n &N Cad by e JEQYB3L% or such
R descriptions. An example of amorphous zeolites useful
~ 10. herein can be found in Belgian Patent 835,351 and
this patent, too, is incorporated herein by reference.
Other materials such as clays, particularly of
the water insoluble types, may be useful adjuncts in
compositions of the present invention. Particularly
15. useful is bentonite. This material is primarily
montmorillonite which is a hydrated aluminium
silicate in which about 1/6th of the aluminium atoms
maybe replaced by magnesium atoms and with which
varying amounts of hydrogen, sodium, potassium and
20. calcium, may be loosely combined. The bentonite in
its more purified form (i.e. free from any grit, sand
or the like) suitable for detergents contains at
least 50% montmorillonite and thus its cation
exchange capacity is at least about 50 to 75 meg. per
25. 100g of bentonite. Particularly 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 Patent 401,413 to
30. Marriott and British Patent 461,221 to Marriott and

Dugan.



nol ecul e). Suitabl e anphi philic conpounds can be represented 15. by the
follow ng general formula: [err] where R represents a [err] al kyl group,
and n is a 20. nunber of fromabout 1 to 6, on average. Specifically the
conpounds are preferably low (C2 to C3) al kyl ene glycol nono lower [err] to
[err] alkyl ethers. Mre specifically the conpounds are preferably 25. nono
di- or tri-lower (C2 to C3) al kylene glycoB1gono- |lower [err] to [err]

al kyl ethers. Specific exanples of suitable anphiphilic conpounds include
et hyl ene gl ycol nonoethyl ether [err] diethylene glycol nonobutyl ether 30.
[err] tetraethyl ene glycol nonobutyl 32. ether [err] and dipropyl ene

gl ycol nononet hyl et heke [ eh&luSioR §1tlh‘l{ﬁgn&eGEi‘SthnEBBg%QtXEéSF\Q\%rfn%]%e_

especially preferg d The inclusion in the con205|t|on
cul ar wei ght | ov@FfeFkiYenmmapgt oPE bRy BPk§ruldkeredabteadbylene vi scosity

of the conp05|tlgmycancﬁoﬁbalkﬁﬂ ether SaPhEpRatity cBApballe, whikhoves the
omposi | onon oHHIET BT (8% Wkt FRT OF CPREEPH GBRCReLTREREBTSIER ons of
t he presentSanemg¢QMBhéQe W%e nopiomkd susfastaptamdbstabilialyy
Characterlstlcs fﬁﬁkoves the storage properties of the composition.
The amphlphlllc compounds can be considered to
be analogous in chemical structure to the ethoxylated
and/or propoxylated fatty aleohol nonionic .
10. surfactahﬁs but have relatively short hydrocarbon s
chain lengths (C3-Cg) and a low content of ethylene
oxide (about 2 to 6 ethylene oxide groups per
molecule). _
Suxtable amphiphilic compounds can be represented

15. by the following general formula:
RO(CHCH50) nH

where R represents a C5-Cg alkyl group, and n is a
20. number of ffom about 1 to 6, on average.
Specifically the compounds.are preferably low
(C2 to C3) alkylene glycol mono lower (Cz to Cg) \;)
alkyl ethers. i}
More specifically the compounds are preferably
25. mono di- or tri-lower (Cy to C3) alkylene glycol mono-
lower (Cj; to Cg) alkyl ethers.
.Specific examples of suitable amphiphilic
compounds include ethylehe glycol monoethyl ether
(CoHg~0-CHoCH,0H) , diethylgne glycol monobutyl ether
30. (C4Hg-0-(CHCH20)2H), tetraethylene glycol monobutyl



remain stable and pourable at tenperatures as |ow as about [err]. The
.physical stability of the suspension of the detergent builder conpound or
conpounds and any ot her 20. suspended additive, such as bl eachi ng agent,
etc., inthe liquid vehicle in accordance with the present invention nmay be
I mproved by the presence of a stabilising agent which is an al kanol ester
of phosphoric acid or an alum niumsalt of a higher 25. fatty acid.

| mprovenents in stability of the conposition may be achieved in certain
formul ati ons by incorporation of a small effecgpye amount of an acidic

or gani ¢ phosphorus conpound having an acidic - POH group, 30. such as a
partial ester of phosphorous acid and an al kanol . 33. As disclosed in

t he commonly assigned co-pending U S. Application Serial No. 597,793 filed

Serial No. 2158455A TG o SeTBedy ConptRRol g andPaLBBbLRTag ok yedY by
reference, the aci diBoremarityl peioRenofils-CohPdp@dohaiing an acidic - POH
group can increase the stability of the suspensjon of builders in the
non- aqueous |iquid nonionic surfactant. 10. The aci di ¢ organic
phosphorus conmpound may be, for instance, a par?“&l ester of phosphoric
acid and an al cahol Biéthgberd® Gl¥eOD| nohibéthPpnrsethbrpophebpeciaangct er
havi ng, for sinstanggieggggéépan 5 carbon
The inclusion in the composition of the low mole-
~ cular weight lower alkylene glycol mono alkyl ether
decreases the viscosity of the composition, such that
10. it is more easily pourable, improves the stability
against settling and improves the dispersibility of
the composition on addition to warm water or cold
water.,
The compositions of the present invention have
15. improved viscosity and stability characteristics and
remain stable and pourable at temperatures as low as
about 5°C.
The physical stability of the suspension of the
~ detergent builder compound or compounds and any other
20. suspended additive, such as bleaching agent, etc., in
U the liquid vehicle in accordance with the present
invention may be improved by the presence of a
stabilising agent which is an alkanol ester of
phosphoric acid or an aluminium salt of a higher
25. fatty acid. _

Improvements in stability of the composition may
be achieved in certain formulations by incorporation
of a small effective amount of an acidic organic
phosphorus compound having an acidic - POH group,

30. such as a partial ester of phosphorous acid and an

alkanol.



»

atons, e.g. 8 to 20 carbon atoms. 15. A specific exanple is a partial
ester of phosphoric acid and a C16 to [err] al kanol (Enpi phos 5632 from
Marchon); it is made up of about 35% nono- ester and 65% di ester. The

i nclusion of quite small anmounts of the 20. acidic organic phosphorus
conpound mekes the suspen- sion significantly nore stable against settling
on standing but remains pourable, while for the | ow concentration of
stabiliser, e.g. below about 1% its plastjg viscosity will generally
decrease. 25. | nprovenents in the stability and anti-settling
properties of the conposition may be achieved by the addition of a snal
effective anount of an alumniumsalt of a higher fatty acid to the

conposition. The alu al |t st, b|||2| agents are th C
matter of the commnlmy éilsirsgl g‘%e d(s:d'%e m%’j ﬁ%’é?‘fo‘?? l?eé"ﬂs’é‘?l al
No. 725,455, fiMUeé. ZMlApﬁaltllonlmladorﬂoesMlew t o (@ dB. Gtﬂpp“kpmﬂ]t.l on No.
86. 04969 Seri al 1Nag Zggggggéonhg%gdugphggyg \Mgﬂg1déh1 [gﬁ

atic ty aC|ds

herein by reference. preferre

will have from §l§o@t9°§3t osﬁd&tl 2‘?-c3rll§&45§t“orrst sHsPRsWiaRs from about
10 to 20 casbonwatiens ,1salidxc6$:@%|a&.|eldy h@rz@fmr aig} )kécffé}rérﬁi@mt}'ﬂe? d&ids carbon

atons. The aliphatic,radical é% be satur ar uns, ratedtfnd may be
strai ght or brafEf8GLcAPNOSPOREUS, SOREP rﬁQﬂnﬁ?sﬁﬁ' ant’P8 i xt ur es
of fatty acids gmpupl sanbénasedsesttle stablidsstylerfi Witk suspension of
builders in the non-aqueous liquid nonionic " -
surfactant. bt
10. The acidic organic phosphorus compound may be,

for instance, a partial ester of phosphoric acid and
an alcohol such as an alkanol which has a lipophilic
character having, for sinstance, more than 5 carbon

atoms, e.g. 8 to 20 carbon atoms. '

15, A specific example is a partial ester of
phosphoric acid and a Cip to Clg alkanol (Empiphos
5632 from Marchon); it is made up of abbut 35% mono-
ester and 65% diester. '

The inclusion of quite small amounts of the

20. acidic organic phosphorus compound makes the suspen-
sion significantly more stable against settling on
standing but remains pourable, while for the low
concentration of stabiliser, e.g. below ébout 1%, its
plastic viscosity will generally decrease.

25. Improvements in the stability and anti-settling
properties of the composition may be achieved by the

~addition of a small effective amount of an aluminium
salt of a higher fatty acid to the composition.
The aluminium salt stabilizing agents are the

30. subject matter of the commonly assigned copending



fromnatural sources, such as tallow fatty acid, and coco fatty acid. 15.
Exanpl es of the fatty acids fromwhich the alumniumsalt stabilisers can
be formed include, decanoic acid, dodecanoic acid, palmtic acid, nyristic
acid, stedric acid, oleic acid, eicosanoic acid, tallow fatty acid, coco
fatty acid and m xtures 20. of these acids. The alum niumsalts of these
acids are generally commercially available, and,are prefer- ably used in
the triacid form e.g. alumniumstearate as allufiniumtristearate [err]
The nonoacid salts, e.g. alum niumnonostearate 25 [err] and diacid salts,
e.g. alumniumdistearate, [err] and m xtures of two or three of the nono-,
di- and triacid alumniymsalts can also be used. It is nost preferred,

however, that the trPREAICALIR YoM sferdadoNo-i I8 985 atf iiless 2 238,
preferably at |east B9¥ilespessal kprresgondinef ecakl.s.ahgpaawatd¥% oot he
total anmount of al unjpi t Ld,sal t,. lum ni ym salts, as )
ment i oned above, arg?gdéggggig%rsgévgf'agﬂgzgﬁgibaﬁ e I3BGRP YSieo Afc e RN
5. for exanple, sapésifipregparatedyheriedn bygrefeirenlcef.at, stearic acid,

etc., followed hy, treat ”e@BeOPrEQQrE@aUNibggrsgigﬁw Uica'fu@teﬁ:aé%[ﬁ Ay 1§4C-

Al t hough the applicants dg not wi sh to be~boun an parti eory of
the manner by whi ch PR¥e16%0R akPHEuf §Q BPPYScRRoS3rbeNpR&PEmS Fome i ng of

the suspended particpegferhbily BESRUABBUthAD £BE20 carbon atoms, and
especially pteferably from about 12 to 18 carbon
\;;/ atoms. The aliphatic radical may be saturated or

10. unsaturated and may be sfraight or branched. As in
the case of the nonionic surfactants, mixtures of
fatty acids may also be used, such as those derived
from natural sources, such as tallow fatty acid, and
coco fatty acid. _

15, Examples of'the'fatty acids from which the
aluminium salt stabilisers can be formed include,
decancic acid, dodecanocic acid, palmitic acid,
myristic acid, stearic acid, oleic acid, eicosanoic

' acid, tallow fatty acid, coco fatﬁy acid and mixtures

20. of these acids. The aluminium salts of these acids
are generally commercially available, and are prefer-

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

stearate as aluminium tristearate Al(C;7H35C00)j;.
The monoacid salts, e.g. aluminium monostearate

25. (A1(0H)32(Cy7H35C00) and diacid salts, e.g. aluminium
distearate,_Al(OH)(Cl7H3scOO)2, and mixt&res of two
or three of the mono-, di- and triacid aluminium
salts can also be used. It is most preferred,
however, that the triacid aluminium salts comprises

30. at least 303, preferably at least 50%, especially



alumniumsalt increases the wettability of the solid surfaces by the

noni oni ¢ surfactant. This increase in wettability, therefore, allows the
suspended 15. particles to nore easily remain in suspension. Only very
smal | anmounts of the alumniumsalt stabilising agent are required to
obtain the signifi- cant inprovenents in physical stability. In addition to
Its action as a physical 20. stabilising aﬁ nt, the alumniumsalt has the
addi - tional advantages over other physical stabilising agents that it is
nonionic in character and is conpatible with the nonionic surfactant
conmponent and does not interfere with the overall detergency of the 25.
conposition; it rx¢feraklyore berst (3xdi af théectotalt amanntuoéti on to boost

the activity of {nbifieRfEL0EF Sacf@dsdirconfers a longer rel axation tine
to the suspensions. The bl eaching agents. are classified broadly, for 30.

conveni ence, as chl oriie HFamimbm Fal b5 %y e® mengionedecaba¥s, @hnkorine
bl eaches are typidnmsk dyabDgi ava yHOTH| Didi t €ak N8Ok s i P tﬁ?éauﬂbd by

di chl oroi so yan 0 avallable chlorin i chl oroi spc anuric

acid (95% a al I a ?a&t C’%ﬁ“gﬁ! RSB AR BT e%cﬁ%gt%r%"ﬁé Braf e?PéBXAnd are
represent ed by ;f@riz:-orq:kﬁmmtsc th:xm. Iefber.atéohy@hegenyperea(tﬂentnosotnéi on.
Preferred exarrplleessdr\gi S8 e ianch Bt a§f+ ﬂ&%)ergg#at es, percarbonates

and per phosphat es, potaSS|un1nDno- pers he perborates
particul arly sodi um Potthdidyridie epbigan %r%Oésﬁb%hathberbﬁended

‘by any partlcular theory of the manner by which the \:\
10. aluminium salt functlons to prevent settllng of the o’
suspended partxcles, it is presumed that the
aluminium salt anreases the wettabxllty of the solid
surfaces by the nonionic surfactant. This increase
in wet*ablllty, therefore, allows the suspended
15. particles to more easlly-remaln in suspension.
' Only very small amounts of the aluminium salt
stabilising agent are required to obtain the signifi-
cant improvements'in thSical stability.
In addltlon to lts action as a physical
20. stabllLSLng agent, the alumlnlum salt has the addi-
tional advantages over other physxcal stabilising
agents that it is nonionic 1n character and is C
compatlble with the nonionic surfactant component and
does not interfere with the overall detergency of the
25. composition; it exhibits some ant1 foamlng effect; it.
can function to boost the activity of fabric
sof*eners, and it confers a 1onger relaxation time to
the suspenSLOns.
The bleachlng agents are classified broadly, for

30. convenience, as chlorine bleaches and oxygen



There can al so be used as bl eaching agents peroxy acid conpounds such as
«di per oxyazel ai ¢ aci d, di peroxydodecanedi oi ¢ aci d, nobnoperoxysuccinic acid,
nonoper oxyphthalic acid (MPPA) and di peroxytere- 15. phthalic acid. The
per oxygen conpound is preferably used in adm xture with an activator
therefor. Suitable activators which can |ower the effective operating
tenperature of the peroxide bl eaching agent ase.20. disclosed in U S.
Patent 4,264,466 or in colum 1 of U S. Patent 4,430,244, the rel evant

di scl osures of which are incorporated herein by reference. Poly- acyl ated
conpounds are preferred activators; anong these, conpounds such as

tetraacetyl ethyl eng gisdge @légﬂ_&g%ie%ﬁegegf'éagggi/k%ghUB§SSO$1um

particularly preferred. Qher useful activators 1 nclu
acetylsalicylic aC|QVQRﬁhb%R*W%S(N%Q¢$Qqd@%%a%%hﬁﬁaﬂécbbeta%éoamdnurate

salts, ethylidene Ctséxneﬁéﬁraﬁméﬂéﬁﬁbéiheﬁndaﬁastﬁﬁéﬁﬁeréigaé aRdrakkenyl
succi ni ¢ anhydri de, ¥

t | ,
derivatives of thedfi Ci??#q%égﬁﬁﬁxg ?%%@y%éebct|9§¥% R 9}%aﬁhgﬁlé§éd

for exanple, i5.U Prefamred &dﬂx&&&pﬂe%%%pnﬂeﬁc&ﬁﬂciﬂas @hich
The bl each activat of;disual had ' PEL P n cogpopnd tq form
a peroxyacid bl eacﬁ"ir ng ageén%h}dyﬁ]&?vg {1&\&/\6‘% fé‘?%y%g%f erlgp E?Br?%cl ude
a sequestering agemx%ﬁphﬁwm%ﬁQ@mmdtmtmmm pewbonates: ed

reaction between sysdrdifBnbtes and perphosphates, and potassium mono-
o persulphate. The perborates, particularly sodium
~ 10. perborate monohydrate are especially preferred.

There can also be used as bleaching agents
peroxy acid compounds such as diperoxyazelaic acid,
'_diperoxydodecanedioic acid, monoperoxysuccinic acid,
monoperoxyphthalic acid (MPPA) and diperoxytere-

15. phthalic acid.

The peroxygen compound is preferably used in
admixture with an activator therefor. Suitable
activators which can lower the effective operating
temperature of the peroxide bleaching agent are

20. disclosed in U.S. Patent 4,264,466 or in column 1 of
U.S. Patent 4,430,244, the relevant disclosures of
U which are incorporated herein by reference. Poly-
acylated compounds are preferred activators:; among
these, compounds such as tetraacetyl ethylene diamine
25. (“TAED") and pentaacetyl glucose are particularly
preferred. .

Other useful activators include, for example,
acetylsalicylic acid derivatives, ethylidene benzoate
acetate and its salts, ethylidene carboxylate acetate

30. and its salts, alkyl and alkenyl succinic anhydride,



10. acid and hydrogen peroxide in the wash solution in the presence of

nmetal ions. Suitable sequestering agents include, for exanple, sodiumsalts
of nitrilo- triacetic acid (NTA), ethylene diam ne tetraacetic acid (EDTA),
di et hyl ene triam ne pentaacetic acid 15. (DETPA); diethylene triam ne
pent amet hyl ene phosphonic acid (DTPMP) sol dgpnder the tradename Dequest
2066; and et hyl ene di am ne tetranethyl ene phosphonic acid (EDI TEMPA). The
sequestering agents can be used alone or in adm xture. 20. I n order
to avoid | oss of peroxide bleaching agent, e.g. sodium perborate, resulting

fromenzyme- indyced deconposition,, such as py catal ase enzyne,  the
conposi ti ons naylt:ﬁfcﬁaﬁccﬁfgﬁ@*% (;p(r%%ﬁy%'e ?"I‘Fﬂi Hre o‘FeE{vaﬁ%‘bhﬁﬁ? Pfe. a
conmpound capabl e tifes¥h. ioHHdY tusewfEnzyhessadl use dacletwaposstapa of the

per oxi de bl eachi 7 Sud t.abl e 1 nhi bifor unds, ar | schosed in

U S. Patent 3, 60@?‘9%%,%% de' ﬁé#xgvéa’%fmpgil]es’cl-:brgul‘}‘gggPP%‘?%%si‘g' ?jn‘gbé% tat ed
herein by referefod23@50 and &, &fecl8R- interest as the inhibitor
conpound,  538. ‘Ment ik G RS Wity difuad B {1ee SHh P8 @1 8Rdr REDer

wat er - sol ubl e hydroxyl am ne salts._ In the preferred non-aqueous,

conposi tions of tRRFBYSSELHICINRAMG P LR | REEMNAF A JpLlepghing

hydr oxyl am ne saldgemt iimhiHd twaish Gt e, asid o gsrébexited. 63 1AcDuddo

General |l y, however, . sui.t gbl e amunt s, of . enzyne inhibitors are. up t o about
Fedhe o

15% for exanpl e 2 FEEYE ongoya%é'ftgh?f _%%?Tp%’éﬂ? onower

inhibit any undesired reaction between such peroxy-

: _ _ : N T
10. acid and hydrogen peroxide in the wash solution in o’

the presence'of'metal.ions. Suitable sequestering
agents includé. for éxamplé. sodium salts of nitrilo-
triacetic acid (NTA), ethylene diamine tetraacetic
acid (EDTA), diethylene triamine pentaacetic acid

15. (DETPA);:diethylene triamine pehtamethylene phosphonic
acid (DTPMP) sold under the tradéname Dequest 2066;
and ethylene diamine tetrémeﬁhylene phosphonic acid
(EDITEMPA). The sequestering agents can be used
alone or in admixture.

20. '~ In order to avoid loss of peroxide bleaching
agent, e.g. sodium perborate, resulting from enzyme-
induced decomposition, such as'by catalase enzyme, N
the compositions may additionally include an enzyme o/
inhibitor compound, i.e. a compound capable of

25. inhibiting enzyme-induced deéomposition of the
peroxide bleaching agent. Suitable inhibitor
compounds are disclosed in U.S. Patent 3,606,990, the
relevant disclosure of which is incorporated herein
by reference. | _ ' '

30. ' Of special interest as the inhibitor compound,



In addition to the detergent builders, various 10. other detergent
additives or adjuvants may be present in the detergent product to give it
additional desired properties, either of functional or aesthetic nature.
Thus, there may be included in the formula- tion, mnor anounts of soi
suspendi ng or anti-redepo- 15. sition agents, e.g. polyvinyl alcohol, fatty
am des, sodi um carboxynet hyl cell ul ose, hydro%ﬁﬁropyl nmet hyl cellul ose. A
preferred anti-redeposition agent is sodi um carboxymet hyl cellul ose having
a 2:1ratio of CMMC which is sold under the trade nane Relatin DM 20.

4050. Optical brighteners for cotton, polyam de and polyester fabrics can

be used. Suitable o§ti al égh ene i nc] ude, stil bene, triazole and
benzi di ne sul phone &§MFEE™ i< @sﬂ‘@%l e 5 WWRrsorawde s uIRhALS tandd
triazinyl stilbene, os&nlephmtee'dsnapmreohylda'mdyﬂa&tﬂdéo@mw banrithare

sul phone, nost pref%rre%rq.r S| %%ﬁr& o%gdctor \%ﬂ %IS A Jlonr?sresem

preferred brightenef is stil ene tener
di mor phol i no stllbeﬁévﬁéﬁy§@hpﬁyﬁéﬁ§ eggmounts cEhiheediydnoidaabine salt

proteol ytic enzynesinhiphitd¥s caddbesdlt 'lldws'a@: AYRAEI0 b1 RAPYY g T ypPSin
and pepsin, as well _as agélase type enzynes, |lipase type enzymes, and

m xtures thereof caffeBeraddy: BP F@FFedS@ﬁ29ﬁ§§|QNQQ&G§ AoteneyEes| urry,
esperase slurry andibhidigbaseard ppeiter addudn2\6% iforEsp@mae S8 which is

a protease. Anti-fo ageqnt g. silico 0 such as SilicaneL
7604 can al so be ad O3°9BY Weifnt of eh@ RoHBTAIk.

o In addition to the detergent builders, various
~ 10. other detergent additives or adjuvants may be present
in the detergent product to give it additional
desired properties, either of functional or aesthetic
nature. Thus, there may be included in the formula-
tion, minor amounts of soil suspending or anti-redepo-
15. sition agents, e.g. polyvinyl alcochol, fatty amides,
sodium carboxymethyl cellulose, hydroxypropyl methyl
cellulose. A preferred anti-redeposition agent is
sodium carboxymethyl cellulose having a 2:1 ratio of
CM/MC which is sold under the trade name Relatin Dit
20. 4050. | |
Optical brighteners for cotton, polyamide and
polyester fabrics can be used. Suitable optical
brighteners include stilbene, triazole and benzidine
sulphone compositios, especially sulphonated
25. substituted triazinyl stilbene, sulphonated
' naphthoﬁriazole stilbene or benzidine sulphone, most
preferred are stilbene and triazole combinations. A
preferred brighﬁener is stilbene Brightener N4 which
is a dianilino dimorpholino stilbene polysulphonate.

30. Enzymes, preferably proteolytic enzymes, such as



in small effective anbunts. Bactericides, e.g. tetrachlorosalicylanilide
and 10. hexachl orophene; fungicides; dyes; pignments (water dispersible);
preservatives; ultraviolet absorbers; anti-yellow ng agents, such as sodi um
car boxymet hyl cellul ose; pH nodifiers and pH buffers; col our safe bl eaches,
perfunme and dyes and bl uei ng agents such as 15. ultramarine blue can be
used. The conposition may al so contain an 3$%ergani c i nsol uble thickening .
agent or dispersant of very high surface area such as finely divided silica
of extrenely fine particle size (e.g. of 5-100 mlli- 20. mcrons dianeters
such as sold under the nane Aerosil (Registered Trade Mark)) or the other

hi ghl'y vol um n- smsummm&mrmr mﬁmal Srsilpsf;hosad papbif, Ratent

3,630,929, in proportions: o &ﬂ* E ref erabl e,

however, t hat cdﬂ%hglﬂﬁcﬁﬂy Qﬁl??ﬁﬁ#%%fogﬁgﬁfﬁs Yﬁetggzﬁﬁgﬁ *bat h

(e.g. conposi - tanﬂmmxxtuzesntmp;emﬁxqgnnbeouwednd Brndfacredatorymier ef or)

Do Do ant el AL ftad Rl 4 SOPOUAES, agg?géagahﬂm# Gages: it has been
I ca an i ca

f ound, for |nstance r onot e undesi red 30.
decorrp03| ti6n ofamykages o@aelrelferre%enme s%ab’r“FPﬂ]aﬁ‘F FF@ BhirBedSsal ts

in the COﬂDOSItIéﬁbfﬁﬂé5§h§tCxﬁiﬁhfﬁﬁhtﬁgbﬂt§p6é$gblbilyceﬁ t he conp05|t|on
in water nmay be inproved by grindin nd reEu t he D rt| of the
solid builders FEORRPYRAZ: (TP 139 %%ﬁ}fﬁ@? p?é&grﬁﬁPy ?Egs Fhaa m crons
and nore preferain ysmal l esﬂ;fééﬂai:wéOamum‘osns

Bacter;c1des, e.g. tetrachlorosallcylanlllde and §:~

10. hexachlorophene: fungicides; dyes; pigments (water o’
diepersible); preserVatives: ultraviolet absorbers;
anti-yellowing agents, such as sbdium carboxymethyl
cellulose; pH modifiers and pH buffers; colour safe
bleaches, perfume and dyes and blueing agents such as

15. ultramarine blue can be used.

The cbmposition may aleo contain an inorganic
insoluble £hickening ‘agent or dispersant of very high
surface area such as flnely lelded silica of
extremely fine partlcle s1ze (e.g. of 5-100 milli-

20. microns diameters such as sold under the name Aerosil
(Registered Trade Mark)) or the other highly volumin-
ous inorganic carrier materials disclosed in U.S. A
Patent 3,630,929, in proportions of 0.1-10%, e.g. 1 ~/
to 5%. It is preferable, however, that compositions

25. which form peroxyacids in the wash bath (e.g. composi-
tions containing peroxygen compound and activator
therefor) be substantially free of such compounds and
of other silicates; it has been found, for instance,
that silica and silicates promote the undesired

30. decomposition of the peroxyacid.



The solid builders are generally supplied in particle sizes of about 100,
200 or 400 mcrons. The nonionic liquid surfactant phase can be m xed with
the solid 10. builders prior to or after carrying out the grinding
operation. In a preferred formof the invention, the m xture of liquid

noni oni ¢ surfactant and solid ingredients is subjected to an attrition type
of mll 15. in which the particle sizes of the, solid ingredients are
reduced to | ess than about 10 microns, e.g. to ah average particle size of
2 to 10 microns or even lower (e.g. 1 mcron). Preferably |ess than about
10% especially less than about 5% of all the 20. suspended particles have
particle sizes greater than 10 m crons. Conpositjons whose di spersed

particles are of such sndifte §2APHARY i9hritdtredwtidnT 33l tgalmstheeparation
or settling on storagmpodddiildm@ufind & iidhd eidd Nt i ¥ 08 165 B asE ant
conmpound 25. aids i n th% dis ersiobi ity che t he di.spersions gvl t hout, a_,
correspondi ng decr ed& SRR AP A SRF e SRy R%/) ARREONGD RY (95 HRigq,
the grindi ng oper at ia;d rieducsing dfrer pat ttiltdte tdiegrafparie solid Smkiders

i ngredi ents be hi gh «nqugly 3%ar 9.0b Blcddfs! rd ?151%;% aSngboay 50%
that the 41.7%olid particles are in contact” with each other and are not
substanti al |y shi el #FHENM3A% MR R figraty tehilags han &9 arcrorg; ds.

After the grinding TtRP s¥id YBILAS ldr@ighdddi 10 Gupgladd A paFt PeLe-
added to the ground sfi%re@loaft Ia%%ut I\f&ol's 2\,8{8 %r}: 64% %Yicrons. The nonionic

\;;’ liquid surfactant phase can be mixed with the solid
10. builders prior to or after carrying out the grinding
operation. _

In a preferred form of the invention, the
mixture of liquid nonionic surfactant and solid
ingredients is subjected to an attrition type of mill

15. in which the particle sizes of the solid ingredients
are reduced to less than about 10 microns, e.g. to an
average particle size of 2 to 10 microns or even
lower (e.g. 1 micron). Preferably less than about
103, especially less than about 5% of all the

20. suspended particles have particle sizes greater than
10 microns. Compositions whose dispersed particles

W are of such small size have improved stability

~against separation or settling on storage. Addition
of the acid terminated nonionic surfactant compound

25. aids in the dispersibility of the dispersions without
a corresponding decrease in the dispersions stability
against settling.

In the grinding operation, it is preferred that
the proportion of soiid ingredients be high enough

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



grinding balls (ball mlls) or simlar nobile grinding el ements have given
very good results. Thus, one may use a |l aboratory batch attritor having 8
nm di aneter steatite grinding balls. For |arger scale work a 10. :
continuously operating mll in which there are 1 mmor 1.5 nmdi aneter
grinding balls working in a very small gap4§etmeen a stator and a rotor
operating at a relatively high speed (e.qg. *CoBall mlIl) may be enpl oyed;
when using such a mll, it is desirable to 15. pass the blend of nonionic
surfactant and solids first through a m Il which does not effect such fine
grinding (e.g. a colloid mll) to reduce the particle size to | ess than 100
mcrons (e.g. tosabddt PATLATEREnaYT epiPorfondatte Wit edclyAthim@nd an
average Z?h part;chEEengitﬁQﬁbetghgia}l/_lgb_ﬁgﬁglgeﬂi Froap drie tah?tqmt iuyu;)lﬁs bal |
mll. In e preferred _heay u i qui et er,gen osi.tians of, the

pr esent inventioﬁgetyﬁpéﬁp? r8ﬂ6¥§°f%8ﬁsl€ﬂa§g 'onaﬁﬁggi%ﬂﬂ el %ion,
unl ess 25. ot herstep apgcremadhiaf fhquidgnedientis mur fastfamt eowst He qui d
noni oni ¢ sukfact etar t .l e f: .abouty,. sgﬁg} 25 to
50 percent; 2Aci dg?éfﬁi %gt gggn %IBSF’?IBC fé%?‘%gggéﬁ?lmy%g%%hq%% tte d’ilﬁt I's
preferred howevegrindingt bpdladd®aliomills)d oxheigdhedsimakide @ximdimsint

in the range of ahembnestadl, giveh Iery Gocdl r@isul@ 4.0 Anusr Y mdgy dr oxy
acrylic acid or salt_pgl¥ner bui I el oB' Q%I%%cet?g carbgg*{a%g acid buil der
salt in the ranghse a la oratory batch attritor having B mm diameter

~

steatite grinding balls. For larger scale work a “ -
10. continuously operating mill in which there are 1 mm o/
or 1.5 mm diameter grinding balls working in a very
small gap between a stator and a rotor dperating at a
relatively high speed (e.g. a CoBall mill) may be
employed; when using such a miil, it is desirable to
15. pass the blend of nonionic surfactant and solids
first through a mill which does not effect such fine
grinding (e.g. a colloid mill) to reduce the particle
‘size to less than 100 microns (e.g. to about 40
microns) prior to the step. of grinding to an average
20. particle diameter below about 10 microns in the
continuous ball mill. ' ' N
In the preferred heavy duty liquid detergent '
compositions of the present invention, typical propor- -/
tions (based on the total composition, unless
25. otherwise specified) of the ingredients are as
follows: '
Liquid nonionic surfactant detergent in the
range of about 20 to 60, such as 25 to 50 percent;:
' Acid terminated nonionic surfactant may be
30. omitted, it is preferred however that it be added to



5. of about 5 to 50, such as 10 to 30 percent; Pol yphosphate detergent

buil der salt in the range of about O to 30 percent, such as 0 to 20 percent
and 5 to 15 percent; Copol yner of polyacrylate and pol ymal eic 10. anhydride
al kali metal salt anti-incrustation agent in the range of about 0 to 10,
such as 2 to 8 percent; Al kylene glycol nonoal kyl ether anti-gel agent may

be omtted, it is preferred however that it be4 dded to the conposition in

an amount in the range of 15. about 0 to 20, e. ¢’ 5 to 30, such as 5 to 15
or 20 percent; Phosphoric acid al kanol ester stabilizing agent in the range
of 0Oto 2.0 or 0.1 to 2.0, such as 0.10 to 0.5 or 1.0 percent; 20.

Al umi num salt of fatty acid stabjlizing agent in the range of about O to
3.0, e.g. 0.5 to 2. EheRIPRRSH:HOR oin N RPQERt : intthe BregerpEdabRYE At

| east one of phosphogd, QAcighapts prtalznn@fums%tzstpbféégtpg agents be
25. included in the conp lon: Bleachin ent in the out to
35, e.g. 5 to 40, such a?@ro?x)i(??vag’cf’ %r'b%n?r ﬁ%’écﬂoj;%?gﬁapﬂfﬁgﬁrt RE
range of about O tc>é§1yanq;a12¢ar5§kykamﬁta31$ bwi Zdepesakht in30he range
Sequestering agent 1g¢ JGACT Idb 117, '@l 1 PO So!Zefclne prefer ably

e

0.5 to 2.0 percént; Anti -r Pbosition ageni in e range of about O
to 3.0, preferably 0.5 t Pelyrhrsrhafte detergent buxlder salt in the

range of about 0 to 30 percent, such as 0 to 20
percent and 5 to 15 percent;
e ' Copolymer of polYacrylate and polymaleic
10. anhydride alkali metal salt anti-incrustation agent
in the range of about O to 10, such as 2 to 8 percent:
Alkylene glycol monoalkylether antl—gel agent
may 'be omitted, it is preferred however that it be
added to the composition in an amount in the range of
15. about 0 to 20, e.g._S to 30, such as 5 to 15 or 20
percent;
Phosphoric acid alkanol ester stabilizing agent
in the range of 0 to 2.0 or 0.1 to 2.0, such as 0.10
to 0.5 or 1.0 perceht:
20. Aluminium salt of fatty acid stabilizing agent in
the range of about 0 to 3.0, e.g._OQS to 2.0, such as
U 0.1 to 1.0 percent;
It is preferred that at least one of phosphoric
acid ester or aluminium salt stabilizing agents be
25. included in the composition:
Bleaching aéent in the range of about 0 to 35,
e.g. 5 to 40, such as 5 or 10 to 30 percent;
Bleach activator in the range of about 0 to 25,
e.g. 2 to 25, such as 5 to 20 percent:
30. Sequestering agent for bleach in the range of
about 0 to 3.0, preferably 0.5 to 2.0 percent;



Optical brightener in the range of about 0 to 2.0, preferably 0.1 to 1.5
percent; 5. Enzynmes in the range of about 0 to 3.0, preferably 0.5 to
2.0 percent can be included; Perfume in the range of about 0 to 2.0,
preferably 0.10 to 1.0 percent can be included. Various of the previously
mentioned additives 10. can optionally be added to achi eve the desired
function of the added materials. Mxtures 8f-the acid termi nated nonionic
surfactant and the al kyl ene glycol al kyl ether anti- gel agents can be used
and in sonme cases advantages 15. can be obtai ned by the use of such

m xtures alone, or with the addition to the m xture of a stabilizing and
anti-settling agent. Antiheedepesitdonoéigeht addithieveangehef wbduth® chosen

to be ponpatibIetﬁqﬁboghﬁrgggpaggpsbtgug?;§.8fpggc8hgg'detergent _
conposition. In this application, ~as nmentioned~above, "all proportions and
percent ages are by wePBhical Prigbheres iorkhearrogeoprfcaimpusi O ¢ unl ess
ot herw se indicage@, ghefggasgptoaleg9n905aggggg§tgonionic quuid.25.
detergent c osition of'the-gregﬁnt i nvention di spenses readily in the
water in the washing RRERPAR. 1HnENGr E2BALI 9£u2BAYKORe tRadnPng nachi nes
Pornglly Fse abqueﬂéﬁag;gnﬁiﬁftgﬁﬁderpdetcngeaantpewa&hladtgh|tlg?dnff
aundry. I n accordancg, 30, br ni i nyenti an, only .abou or
about 80 grans 44?§%¥$%£% cgnceﬁt?%§§§ %Fqﬁ?ﬁu%oﬁi5ﬁié‘8étergent
preferably 0.10 to 1.0 percent can be included.

Various of the previously mentioned additives "

10. can bptionally'be'adaed to achieve the desired o/

function of the added materials.
Mixtures of the acid terminated nonionic
surfactant and ﬁhe éikYiéne gljcol”alkyl ether anti-
'gel agenfs can“be used and ih some cases advantages
15. can be obtained by'the use of such mixtures alone, or
with the addition to the mixture of a étabilizing and
anti-settling agent. _ _
In the selection of the additives, they will be
chosen to be éompatiblé with the maid constituents of
20. the detergent compositibn. in ﬁhis application, as
mentioned above, alL'proportions and percentages are
by weight of the entire formulation or composition P
unless otherwise indicated. ~
The concentrated non-aqueous nonionic liquid
25. detergent composition of the preseht invéntion
dispenses readily in the water in the washing
machine. The presently used home washing machines
nbrmally'use about 175 grémsﬂof powder detergent to
wash a full load éf laundry. In accordance with the
30. present inVentioﬁ only about 537 ml or about 30 grams

-



conposition is needed. In a preferred enbodi nent of the invention the
detergent conposition of a typical fornulation is 5. fornmulated using the
foll owi ng naned i ngredients: Alkali Metal Hydroxy Acrylic Acid Pol yner

Bui | der Wi ght % Noni oni ¢ surfactant detergent. 30-55 Acid
term nated surfactant. 1-10 10. Al kyl ene glycol nonoal kyl

et her. 3-15 Hydroxy acryl ate polyngi 7-22

Al kanol phosphoric acid ester. 'ﬁ 9 Alkali netal perborate
bl eachi ng agent. 10-22 Bl each acti vator (TAED) 4-15 15.
Optical brightener. 0.1-0.6 Enzyrres

0.5-1.5 Perfune. 1-0.8 I n anot her

preferred enbodi mentohftRhegncanmated i |W%¢fél%léi%¥%;1’é$ﬁneonp05| tion
of a typical fornul addmppod st e MB aleshias Ng the fol | ow ng naned
ingredients: Alkali Metal, Pal yacet al rbaxylic Acid. Buil der Sali

Véi ght 9% Noni oni ¢ sur f act Zht® ope’:[eeéeg"'eﬁﬁ%’JI SiBId] et °%o‘55% NY?:f"E’e??n H&?ed
surfactant. detergert: ®Pmpdsl ti ioretaf qxﬂx@unﬁkﬂfmzmﬁta@d¢u is

5-22 acid buildgr Saéc%] flﬁatf@ly r}?m efmévgjﬁ{g S dea Oi..rig_:be%ients:

0- 20 45. Al kanol oric ac ester .
ka11 Metal Hyd roxy Acrylic Acid Polymer Builder
Weight %
Nonionic surfactant detergent. 30-55
e Acid terminated surfactant. 1-10
~ 10. Alkylene glycol monoalkyl ether. 3-15
Hydroxy acrylate polymer. 7-22
Alkanocl phosphoric acid ester. 0.1-0.9
Alkali metal perborate bleaching agent. 10-22
Bleach activator (TAED). 4-15
15, Optical brightener. 0.1-0.6
Enzymes. 0.5-1.5
Per fume. : 0.1-0.8
In another preferred embodiment of the present
20. invention the detergent composition of a typical
. formulation is formulated using the following named
\;;/ ingredients:

Alkali Metal Polyace*al Carbogyl;c
Acid Bullder Salt

25, ' Weight 3%
Nonionic surfactant detergent. 30-55
Acid terminated surfactant. 2-18
Alkali metal polyacetal carboxylic 5-22

acid builder salt.
30. Polyphosphate builder salt. 0-20



Al kali nmetal perborate bleaching agent. 7-22 Bleach activator (TAED)

4-12 Optical brightener (Stil bene Brightener 0.1-0.8 5
(Pr ot ease- Esperase SL8). 0.5-1.5 Perfune.

N4). Enzyne

S

0.1-0.8 The invention nmay be put into practice in various ways and a nunber
of specific enbodinments 10. will be described to illustrate the invention

with reference to the acconpanyi ng exanpl ed5.EXAMPLE 1 A concentrated
non- aqueous |iquid nonionic surfactant detergent conposition is formulated
from15. the followi ng ingredients in the anmounts specified in Table 1

bel ow. TABLE 1 | ngredient _ Wi ght %
Surfactant T9. aikanol phosphoric acid ester. 20.0 2% 1S@r@actant T7.
20.0 Acid term nated Dobanol ™ 91-5 reaction ' product W th
succini ¢ anhydr|ﬁékak}ePﬁ?PénBe§P9EEFenBHGBGP9PgeFHéPt -2 10.0
Al pha hydroxy acsyéatkR aetjvetosOo(TAED3alt. 17.0 2%-14l kano

phosphoric acid
nonohydr at e blea§ﬁ%h

bl each 5. 1.0N@)activator. Stilbene brightener.
0.4 30. ESperaseEﬁL§ﬁ£¥ (Protease-Esperase SL8)

0.3 100.0
Perfume.

|un1perb

S8k BRightener (351 thane BEAERSEHAE GPaA e TAED)

o.sllquerfune.

0.1-0.8

The invention may be put into practice in

various ways and a number of specific embodiments

10. will be described to illustrate the invention with

reference to the accompanyxng examples.
'EXAMPLE 1

A concentrated non-aqueous liquid nonionic

surfactant detergent composition is formulated from

15. the following ingredients in the amounts specified in

Table 1 below.

TABLE 1
Ingredient Weight %
Surfactant T9. 20.0
20. Surfactant T7. | 20.0
Acid terminated Dobanol 21-5 reaction 4.0
product with succinic anhydride.
Diethylene glycol monobutyl ether. 10.0
Alpha hydroxy acrylate polymer sodium salt. 17.0
25. Alkanol phosphoric acid ester. 0.3
" Sodium perborate monohydrate_bleaching'agent. 17.0
.Tetraacetylethylene diamine (TAED) bleach 10.0
activator.
Stilbene brightener. 0.4
30. Esperase slurry. 1.0
Perfume. 0.3

100.0
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46. EXAMPLE 2 A concentrat ed nonaqueous |iquid nonionic surfactant
detergent conposition is fornulated fromthe following ingredients in the
anounts specified in 5. Table 2. TABLE 2 Ingredients

Wi ght % Product D nonionic surfactant. 40.0 Acid

term nated obanol 91-5 reaction 14.0 10. product wth
succi ni ¢ anhydri de. Sodium salt of polyacetal carboxylic acid 17.0
(Buil der U). Al kanol phosphoric acid ester. 46. 0.3 Sodi um
per bor at e nonohydr ate bl eachi ng agent. 17.0 15. Tetraacetyl et hyl ene

di am ne (TAED) bl each 10.0 activator. Stilbene brightener N4.

0.4 Esperase slurry. - 1.0 Perfune.

0.3 20. EXAMPLE 2 100.0 The

formul ations of Exanples 4 ag can@&stggegaguta,'ﬁg%%uaq b3 fpllonde hour 1o

reduce the particle size of the suspen sal s ess tan 10 25.
m crons. The fornulaFHHfESFéP§eﬁFtGSEﬁ6§|FPGE?SaﬁéOPoGﬁdprM&i&ﬂﬁﬂﬂﬂquuj

non-gelling in storagheatdliowhayeinghedhedekergetheC ARBUNitS: épﬂélfled in
formul ati ons can. be RLERAr d wi thout grinding the builder salts and

suspended solid . 3 Fcfés to a small particle size, but best results
TABLE 2
Ingredients _ Weight %
Product D nonionic surfactant. ' 40.0
\;;/ 'Acid terminated obanol 91-5 reaction | 14.0
10. product with succinic anhydride.
Sodium salt of polyacetal carboxylic acid 17.0
(Builder U).
Alkanol phosphoric acid ester. 0.3

Sodium perborate monochydrate bleaching agent. 17.0
15. Tetraacetylethylene diamine (TAED) bleach 10.0
activator.

Stilbene brightener N4. 0.4
Esperase.slurry. 1.0
Perfume. 0.3
20. 100.0

. - .
o ' The formulations of Examples 1 and 2 are or can

be ground for about one hour to reduce the particle
size of the suspended builder salts to less than 10
25. microns. The formulatéd detergent compositions are
found to be stable and non-gelling in storage and to
have a high detergent capacity.
The formulations can be prepared without
_grindihg the builder salts and suspended solid
30. particles to a smalllpartiéle size, but best results



47. are obtained by grinding the fornulation to reduce the particle size of
t he suspended solid particles. The builder salts can be used as provided,
or the builder salts and suspended solid particles can 5. be ground or
partially ground prior to mxing themwth the nonionic surfactant. The
grinding can be carried out in part prior to mxing and grinding conpleted
after mxing or the entire grinding operatapn can be carried out after
mxing with the 10. liquid surfactant. The fornul ati ons of the present

i nvention containing an alkali netal hydroxy acrylic acid polyner builder
can be thickened with conventional thickening agents such as Bentonite and

Aerosil to 15. fQdNGhiGGHE @ %316991@{1? U5E Or SSms SEOY eL o CHERREL -

Ref erence has been made to US i nhi bitors of enzgne i nduced
deconposi ti on ofth§ &ahifteageas ohikdhe e?‘b?m‘?raifél’c‘@) Rt ickeof
hydr oxyl ami ne sul phatthd auisiddy mxlptcssa:an?(’be used WP pbHOLPa plee |ists

hydr oxyl am ne h)éq‘ro uJJ’j_l rﬁ % o&hl éjcg%rz%}cfje niérophenol -

hydr azi ne, p- chloro €no oro an1nop enol
p- chl or o- m Gr.esdle gzaﬂnﬂ(ﬂﬂ(PanﬁﬂaiiY gmgnndnpnﬁqr[gocmxxxnguﬁhem

pyrogal | ol , bet gnaphth ’no%ﬁ.on%’c? s@gbggwapwml e‘%r@%plggne

hydrqu|none sul phate,_ 1, apht hoqui none, 1, 2- cyclohexan
ani notriazol e, §@d'rl}tﬁdcl‘ﬂ"l§r dt'b PAYE SUdiUm R (B %fng |and IUERAFRT ood t hat

the foregoing deickigledt edewBtedt itk iy gi:\/ezrhdmired:yré))gﬂmamgl | lustration
30. and that varj atl%g‘rs? rraéénb% made. t.h url__ hout departv&{%fromthe -

spirit of the i NF&AT € carrie atter mixing N
10. liquid surfactant. _ o/

The formulatlons of the present invention
containing an alkali metal hydroxy acrylic acid
polymer builder can be thickened with conventional
thickening agents suéh as Beﬁtdnite and Aerosil to

15. form a creaﬁ or paste and used as a scod:er cleaner.

Reference has been made to USP 3606990 for
inhibitors of enzyme induced'deeomposition of
bleaching agents, and reference made to the use of
hydroxylamine sulphate for such purpose.

20. USP 3606990 also lists hydroxylamine hydro-
chloride, hydrazine hydrochloride, 2,4-dinitrophenol- _
hydrazine, p-chlorophenol, 4-chloro-2-~aminophenol, \) .
o-cresol, p-chloro-m-cresol, 2, 4-dichlorophenol, N~/
'resorclnol pyrocatechol, pyrogallol betanaph*hol,

25. 2, 7—d1hydroxynaphtha1ene, hydroqulnone, hydroqu;none
sulphate, 1,2- naphthoqulnone, 1, 2—cyclohexanedlol.
aminotriazole, sodium ehlorate and sodium nitride.

It is understood that the foregoing detailed
deecriptioh is given merely by way of illustration

30. and that variations may'be made thefein without
departing from the spirit of the invention.
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48. CLAIMS 1. A nonaqueous |iquid heavy duty | aundry detergenL_Qanes++Trﬂr”"'—
whi ch conprises at |east one |liquid nonionic surfactant detergent

hydroxy acrylic acid or a hydroxy acrylic acid salt polyner Eau“‘ iﬂg“ﬁ ‘\‘“\“\
organi ¢ pol yacetal carboxylate builder salt, at |east one ne

fromthe group of an acid terninated nonionic surfactant anti-gel agent and

an al kyl ene gl ycol nonoal kyl ether, and an anti-settling agent. 2. A

detergent conposition as clained in daiml conprising 5 to 50 percent of a
hydroxy acrylic acid or hydroxy acrylic acid salt polymer detergent buil der

or a polyacetal carboxylate detergent buildgg . salt. 3. A detergent

conposition as clained in daiml or Claim2 in which the hydroxy acrylic

acid polymer detergent buil der contains nononmeric units of the formula

[err] 49 wherein [err] and R2 may be theraamg or different and represent

a hydrogen atom'or an al kyl group containing I to 3 carbon atons and M
represents a

1. A nonaqueous liquid heavy duty laundry
detergent composition which comprises

at least one liquid nonionic surfactant
detergent, |

W an hydroxy acrylic acid or a hydroxy acrylic

acid salt polymer builder or an organic oolyacetal
carboxylate builder salt,

at least one member selected from the grouop of
an acid terminated nonibnic surfactant anti-gel agent
and an alkylene glycol monoalkyl ether, and

an anti-settling agent.

2. A detergent composition as claimed in Claim
1 comorising 5 to 50 percent of a hydroxy acrylic
acid or hydroxy acrylic acid salt polymer detergent
builder or a polyacetal carboxylate detergent builder
salt.

3. A detergent composition as claimed in Claim
1l or Claim 2 in which the hydroxy acrylic acid
polymer detergent builder contains monomeric units of
the formula '

re— g

Q
]




—hydregen—atomot—an al kali netal,

AT

cat

i

conpr|5|ng at |

to 50%

about 2 to 20%

to 20%
30%

al kaline earth 5. netal or anmmoni um

undry detergent conposition as clained in daiml1, 2 or 3

osphate free or of |ow pol yphosphate content. 10. 5. A

nt conposition as clainmed in any one of Clains 1 to 4

east one liquid nonionic surfactant in an anount of about 25
an aci d-term nated noni orft®- surfactant in an amount of

an al kyl ene glycol nono al kyl ether in an anount of about 5

hydroxy acryl ate polyner builder in an anount of 20. about 10 to
and an al kanol phosphoric acid ester in an amount of about 0.1 to

1.0% 6. A deter gatdreiaTRISididRAMEY dberethé ety @6.dbbEepéntl ahds 1 to 5

in which the hyd ro‘g%/%easc% olrlrrﬁlhifc{rdoqoﬁoxl ) {ﬁ‘)de} er en{k Jﬂd

nononeric units of

cont ai ns
e|n

sanme or differentconthimgresertto a3 mmbsyerammnmdammeehwseetﬁya or

pr opyl

group, Mn
sel ected such that the pon
phosphat e frae ddt

10.

15.

20.

25.

30.

4%?&"&&‘“:9{ POLASS 1 pe 2] I VohelCeQEtR 1S
i's water, soluble.” 7. A lTow phosphate or
Rr ammonlum cation.

4. A laundry detergent composition as claimed
in Claim 1, 2 or 3 which is polyphosphate free or of
low polyphosphate content., o~

5. A laundry detergent composition as claimed
in any one of Claims 1 to 4 comprlslng

at least one llquld nonionic surfactant in an
amount of about 25 to 50%,

an acid-terminated nonionic surfactant in an
amount of about 2 to 20%,

an alkylene glycol mono alkyl ether in an amount
of about 5 to 20%, '

hydroxy acrylate polymer builder in an amount of
about 10 to 30%, and

an alkanol phosphoric acid ester in an amount of
about 0.1 to 1.0%. ' e

6. A deterqgent composxtlon as claimed in any
one of Claims 1 to 5 in which the hydroxy acrylic
acid polymer detergent builder contains monomeric

units of the formula

and R2 may be the



conposition as clainmed in any one of Clains 1 to 6 which contaims—no—Hfore

t'han 15% pol yphosphate. 8. A phosphate detergent buil der fre

| i quid heavy duty | aundry detergent: conposition which conpri ﬂmminjm‘mﬂ””m
surfactant in an-anount of about 30-55% Acid term nated noni enie
surfactant in an anount of about 1-10% Al kyl ene glycol nono al kyl ether |n
an anmount of about 3-15% Hydroxy acryl ate polyner sodiumsalt builder in
an amount of about 7-22% Cl16 to Cl18 al kanol ester of phosphoric acid in an
amount of about 0.1-0.9% Sodi um perborate nonohydrate bl eaching agent in
an anount of about 10-22% and Tetraacetyl espyl ene di am ne bl each acti vator
in an anount of about 4-15% 9. A detergent conposition as clained in any
one of Claims 1 to 8 in which the hydroxy acrylate polymer has a nol ecul ar
wei ght of 2000 to 20, 000. 51. 10. A detergent conposition as claimed in

ory one of G2 msletend k) s 62! ghoya el vagLS catberyLaLe Y ch has

the formula: 5. [err wher ei n an: ar nmoni um
cation, or an al K\#PEFIRAF MaVBY@raden atemrdona anewsyloprethykbtonl kyl

anmoni um group orp#dpyl kpflp AN NEepresents sodium or potassium and
the value of n is selected such that the polymer is
water soluble.

- 7. A low phosphate or phosphate free detergent
composition as claimed in any one of Claims 1 to 6
which contains no more than 15% polyphosphate.

8. A phosphate detergent builder free nonagueous
liquid heavy duty laundry detergent composition which
comprises '

Nonionic surfactant in an amount of about 30-55%;

Acid terminated nonionic surfactant in an amount
of about 1-10%;

Alkylene glycol mono alkyl ether in an amount of
about 3-15%; '

Hydroxy acrylate polymer sodium salt builder in

\_ an amount of about 7-22%;

Ci6 to C3g alkanol ester of phosphoric acid in
an amount of about 0.1-0.9%;

Sodium perborate monohydrate bleaching agent in
an amount of about 10-22%; and

Tetraacetylethylene diamine bleach activator in
an amount of about 4-15%.

9. A detergent composition as claimed in any
one of Claims 1 to 8 in which the hydroxy acrylate
polymer has a molecular weight of 2000 to 20,000.



W to 4 carbon atons in the alkyl chain; nis at |east 4,
and M\m‘ re selected to 15. be individually stable groups which
slm\gg‘ hyner agai nst .depol ynerization in al kaline solution and are
seleltedi t & bé conpatibie with the ingredients of the nonionic liquid
det ergent conposition. 20. - 11. A laundry detergent conposition as
claimed in any one of Clains 1 to 10 whichSkonprises at |east one liquid
noni oni ¢ surfactant in an anount of about 25 to 50% an acid-term nated

noni oni ¢ surfactant in an 25. anount of about 10 to 25% a pol yacetal
carboxyl ate builder in an anmount of about 10 to 30% a pol yphosphate

detergent builder in g aDWEtHgePOUohpbdil0h 28dcBRimed inaAngl kanol
phosphoric acid ester_in an annuﬁ% of apout 0.1 to 1.0% 52. .12. A

2
detergent conpoing Rf £512388 b dt? n? IR 19°R%AWRT ch PREYPSEYALet al
carboxyl at e has dd¥bpd0fradé: wH ikt |hadetoe nfddmnslan al kali netal; nis 50 to
200, and [err] and R2 are selected to be individually stable groups which
stabilize the pol ynmer agai nst depol ynerization in alkaline solution and are
sel ected to5ke conpatible with the ingredients of the nonionic liquid

det ergent conpositiomgl cﬁl,cB" R2 € det ergent bui | der free non-
| ' _
n

COOM
: S ' N

10. wherein M represents an alkali metal or ammonium o/

catibn, or an alkyl gfoup'haying 1 to 4 carbon atoms;

or a.ﬁetralkyl ammonium group or an alkanol amine

group having from 1 to 4 carbon atoms in the alkyl

chain} n is at least 4, and-RI_and RZ are selected to
15. be individually stable groups which stabilize the

pelymer against depolymérization in alkaline solution

and aré selected'to_be compatible with the ingredients

of the nonionic liquid detergent composition.

20. 1i. A iaundry detergent composition as claimed
in any one of Claims 1 to 10 which comprises N
at least one liquid nonionic surfactant in an -
amount of about 25 to 50%, .
an acid?terminated nonionic surfactant in an
25. amount of about 10 to 25%, . _ _ _
a polyacetal carboxylate builder in:an amount of
about 10 to 30%, | |
a polyphosphate detergent builder in an amount
of about 0 to 20%, and
30. an alkanol phosphoric acid ester in an amount of
‘about 0.1 to 1.0%. |



aqueous |iquid heavy duty laundry detergent conposi- tion which conp _
Noni oni ¢ surfactant in an anount of about 30-45% Aci d term JMI‘N“I“(I““(“IIIN“‘
surfactant in an anmount of about 2-18% Sodiumsalt of poly

carboxylic acid in an anount of about 5-22% C16 to Cl18 al kanol ‘ester "of °
phosphoric acid in an anount of about 0.1-0.9% Sodi um perborate
nonohydr at e bl eachi ng agent in an anount of about 7-22% and
Tetraacetyl et hyl ene di am ne (TAED) bl each activator in an anount of about
4-12% 53. 14. A detergent conposition as clainmed in Caim213 in which
t he pol yacetal carboxylate has the formula:53. [err] 10. wherein Mis
sodiumor potassium n is 50 to 200; R represents [err] or m xtures

thereof and R2 represents 20. [err] 25. and the pol yacetal carboxyl ate
segnents conprise 50 to 80 percent by weight of the total polyacetal

carboxylate. 15. A detepgeng &@E@@@éﬁtOeoﬂ50§i@laﬁdabnc§hﬂh€ﬁ3@n tdaiif
whi ch the polyaceifl Cargfég ?hg ﬁglﬁggegag carboxylate has the

formula:

Rl--|-cHO--|--R2

> N

- | _cooM_| ,

wherein M is an alkali metal; n is 50 to 200, and Rl
and R2 are selected to be individually stable groups
which stabilize the polymer against depolymerization
in alkaline solution and are selected to be
compatible with the ingredients of the nonionic
liquid detergent composition.

13. A phosphate detergent builder free non-
agueous liguid heavy duty laundry detergent'composi-
tion which comprises

s Nonionic surfactant in an amount of about 30-45%;

Acid terminated nonionic surfactant in an amount
of about 2-18%;

Sodium salt of polyacetal carboxylic acid in an
amount of about 5-22%:

C16 to Cyg alkanol ester of phosphoric acid in
an amount of about 0.1-0.9%;

Sodium perborate monohydrate bleaching agent in
an amount of about 7-22%; and

Tetraacetylethylene diamine (TAED) bleach
activator in an amount of about 4-12%.



—:Tail and the [err] groups are stabilizing end groups. 54. 16. A

ion as clainmed in any one of Cains 1 to 15 conprising an
ﬂ!@ﬂ“&llﬂmwunr ate nonohydrate bl eaching agent in an amount of about 5

tetraacetyl et hyl ene di am ne bl each activator in an anount
of about 5 to 20% and optionally one or nore detergent adjuvants sel ected
fromthe group consisting of optical bri ghtséners enzynes and perfunes. 10.
17. A detergent conposition as clained in Claim1l substantially as
specifically described herein with reference to the acconpanying exanpl es.
- 15. 18. A nethod for cleaning soiled fabrics which conprises
contacting the soil edl1#abr Acdeteirbheat! avagby idébar genicladmedsiin @1 ads

claimed in any ons QL SL%LﬁBtﬁetgoi;ac%Qal carboxylate has the

formula:
¢
5.
| CHO
|
Lcoom
(NN
10. wherein M is sodium or potassium; n is 50 to 200; rl \.J
represents
OCHCH3  or . coom
b . ]
-CH -C—CH3
15. I o : I
CH3 COoOM
or mixtures thereof and R2? represents
OCH,CH3
20. o
-CH o .
| S
.CH3y . _ . v/

25. and the polyacetal carboxylate segments comprise 50
to 80 percent by weight of the total polyacetal
carboxylate.

: 15. A detergent composition as claimed in Claim
30. 14 in which the polyacetal carboxylate is the sodium

salt and the Rl groups are stabilizing end groups.

-



10.

15.

20.

AR g

54'

16. A detergent composition as claimed in any

one of Claims 1 to 15 comprising

an alkali metal perborate monohydrate bleaching
agent in an amount of about 5 to 308%,

tetraacetylethylene diamine bleach activator in
an amount of about 5 to 20%, and

optionally one or more detergent adjuvants
selected from the group consisting of optical
brighteners, enzymes and perfumes.

17. A detergent composition as claimed in Claim
1 substantially as specifically described herein with

reference to the accompanying examples.

18. A method for cleaning soiled fabrics which
comprises contacting the soiled fabrics with a
laundry detergent composition as claimed in any one
of Claims 1 to 17.




