2180551 " PHOSPHATE FREE OR LOW PHOSPHATE LAUNDRY DETERJER() 584 present
invention relates to non-aqueous liquid fabric treating conpositions. More
particu- larly, the present invention relates to phosphate free or |ow
phosphat e non-aqueous liquid | aundry 5. deterPent conposi tions

contai ning a suspension of an alkali netal |ower-polycarboxylic acid

buil der salt in nonionic surfactants which conpositions are easily s"

pour abl e, are stabl e agai nst phas Eﬁg; §§ [ t he use
of these conmpositions for 10. c?g§§ﬁ%§2§§6 ggﬂgg?%gga&%on-aqueous
heavy duty | aundry detergent conpestt+efs—a ' t. For

I nstance, conpositions of that type nay conprise a |iquid nonionic
surfactant in which are di spersed 15. 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. 1,208nélpresedt0 04@ mibrl A00a 084 tdheonashusauRONEr

of synthetic nonionicg,?20, sur f.act ant detengents | n, laundry detergent
conposi - tions can btifffifcfabyify treating [ TWMPAR LIPS er SMOBE PR IO

tripol yphosphate is pae1pf the prebenteddudrtliss. rébateertot PRosphatie
sodi um pol yphosphat e_in dr¥ gomde deterqgents does_ involve s vgral 25.
di sadvant ages such agfe?o? e Sﬂpp © eﬁﬁghévq%ﬁo?ﬂe b%??gh ?Bﬂgfgé to
hydr ol yse i nt & .,pyr o-dehedrgenhocopposiltices wointairngsansuspessionualfl an

bui | ders. 30. alkali metal lower polycarboxylic acid builder salt

in nonionic surfactants which compositions are easily

;} _ - ‘pourable, are stable against phase separation and
gelation and to the use of these compositions for
10. 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
liquid nonionic surfactant in which are dispersed

15. particles of a builder, as shown for instance in the
U.S. Patents Nos. 4,316,812, 3,630,929, 4,264,466,
and British Patents Nos. 1,205,711; 1,270,040 and
1,600,981,

The washing power of synthetic nonionic

20. surfactant detergents in laundry detergent composi- (
tions can be increased by the addition of builders.
Sodium tripolyphosphate is one of the preferred
builders. However, the use of sodium polyphosphate
Jdn er powder detergehts does involve several

25. disadvantages such as, for example, the tendency of
the polyphosphates to hydrolyse into pyro—- and orxtho-
phosphates which represent less valuable puilders.

30.



2. In addition the pol yphosphate content of |aundry detergents has been
<bl aned for the undesirabl’y high phosphate content of surface water. An

i ncreased phosphate content in surface water has been found to 5.
.contribute towards greater algal growh with the result that the biologica
equi libriumof the water can be adversely altered, Recently enacted
governnent | egislation has been directed to reduc?ng t he anount of
poliyphosphat es 10. present in |laundry detergents and in sone
jurisdictions in which pol yphosphates have been a problemto require that
the laundry detergents not contain any pol yphosphate builders. Liquid
detergents are often consi déneaddbtbenithe pabyphosphateenententnpfoyaundsy
dry powdered or part!-%gyé snegoﬁg§t eéadblshsgeﬁeietheauﬁaaggquly nigh
substantial favour-w th conSuners. They are readily neasurabl e, speéedily
di ssol ved i n the wash peephatepapntent @fi pyréacge| yahppri cfinj Ancreased

concentrated 20. Solyﬁégﬁﬁa@é 8b5P6heI PASshipfaek! RAtakcRasObegar fonhd to
be | aundered and_are non-dustin

,.and they usually.otcupy | ess storage
space. Additioné?+y,.tﬁ%nF¥hEFBng?ﬁ?§éﬁtérﬁﬁ eﬁaéég?ﬁc§¥88§§tgdlgn%ﬁﬁeir
formul a- tions nateri atrésubtcthabutlenbiosoghdalir ggnglédpeian 2%. thet waker
W t hout deterioration, which materials en desirably enployed in the
manuf act ure of particu?%?egﬁe$§Y§5ﬁ?£§r%%gg?éa'AIthough they are possessed
of many advant ages over uniReegntlypenacteflageveshmgngr dggisdatipguhgs been

detergents often 30.  4PaYEE8T L8 PelBBERG EnM! SRGUAR! BECBO1IBhORNER BAVE

10. present in laundry detergents and in some

— o jurisdictions in which polyphosphates have been a
problem to require that the laundry detergents not
contain any polyphosphate builders.

_ Liquid detergents are often considered to be
15. more convenient to employ than dry powdered or parti-
culate products and, therefore, have found
éubstantial favour with consumers. They are readily
measurablé,'speedily dissolved in the wash water,
capéble of being easily applied in concentrated
20. solutions or dispersions to soiled areas on garments
| to be laundered and are non-dusting, and they usually
occupy less storage space. Additionally, the liquid

\u; detérgents may have incorporated in their formula-
tions materials which could not stand drying opera-

25.  tioms withou£ deterioration, which materials are
often desirably empioyed in the manufacture of
particﬁiate detergent products. Although they are
possessed of many advantages over unitary or
particulate solid products, liquid detergents often

30. have certain inherent disadvantages too, which have



3. to be overconme to produce acceptable comercial detergent products.
Thus, sone such products separate out on storage and others separate out on
cooling and are not readily redi spersed. In sonme 5. cases the product

viscosity changes and it becones either too t

appear watery. Sone clear products becone cl oddy and others gel on
standing. In addition to the problemof settling or phase 10. separation

t he non-aqueous liquid |aundry detergents based on |iquid nonionic
surfactants suffer fromthe drawback that the nonionics tend to gel

added to col d wat ek® PR evescamgakei pupdnge pgsepiabler sommeriaialhe

ordinary use of EuggpgagehoupsBalhdtaut ofhkC Ladme NN

t he user places the |aundry detergent conposition in a dispensing unit
(e.g. a dispensingS8PRRRFF BRttAB REERAHE. apGr PHHeERe SEPRLAtCo RS Athe
nmachi ne the detergesbliifgt Baddagpenser readsp eeladped seast r gaMseimeco! d

water to 20.

t S f to_the. n bod f h sol utiqn. _E I all
Gur  ng the v nt er  ABAERs thACREPAECECrBPERRY W0 RBRageRo AR SRECOTAR! 1§
t he di spenser are'pathézutaolyh&akdtotbeuﬂebergenthuhsamskbya@@e@aases
markedly and a gel LoCPG.  85n@ LESUL! B0ARCEE oeRlon 21 SAMROS Uliles IOt
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ick to pour or so thin as to
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chine, and a

deposit of the conpedi chostBodkdg.up with repeated wash cycles, eventually

requiring the user to fiyshahbe;dhseenshe WrbBioal o#kett138g or phase -

10.

15.

20-'

25.

30.

‘separation the non—équééus'iiquid'laﬁndry detergents
based on ligquid nonionic surfactants suffer from the
drawback that the nonionics tend to gel when added to
cold water. This is a*partiéﬁiafiy'important problem
in the ordinary use of European nousehold automatic

' washing machines where the uéef places the laundry

detergent composition in a dispensing unit (e.g. a
dispensing drawer) of the machine. ‘During the
operation of the machine the detergent in the
dispenser-ié subjected'ﬁo a stream of cold water to
transfer it to the'ﬁaih'bédj'of_waéh solution.
Especially duriﬁg”thé winter months when the
detergent composition and water fed to the dispenser
are particularly cold, the detergent viscosity
increases markedly éhd'a-gél.fotﬁs. ' As a result some
of the compdasition is not' flushed completely off the
dispenser during operation of the machine, and a
deposit of the compbsition3bﬁilds;up with repeated
wash cycles, eventually requiring the user to flush
the dispenser with hot water. |

o/
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4. The gelling phenonmenon can al so be a probl em whenever it is desired to
carry out washing using cold water as nay be recommended for certain
synthetic and delicate fabrics of fabrics which can 5. shrink in warm or
hot water. The tendency of concentrated detergent conposi- tions to gel
during storage is aggravated by storing the conpo‘*tions I n unheat ed
storage areas, or by shipping the conpositions durthg winter nonths in 10.
unhegted transportation vehicles. Partial solutions to the gelling problem
i n aqueous, substantially builder-free conpositions have been proposed, for
exanpl e, diluting the liquid nonionic with certain viscosity controlling
sol vents 15. and gel -i nhi fhe 9elddae shenpmenon |qarralgk vl s Proklen

et hyl al cohol (see U Swl'Pefi‘xteQ@tr 31953 FDired kal icdmiypnl oJ@rm&&?r@slng
adi pates (see U.S. Patent 4,368, 147), hexyl ene glycol” or_polyethy] ene

gl ycol, and nonionic sGU& Wareh A% may iR TarPmIvndRd f ‘?‘brFeWm

an exanpl e of nonionic s@wﬂmﬁmtadmctélzs&ﬁ@rfauﬁwrdt CRHids wcnﬁs%a&
result has been chleveggv aCIdIf rmﬁﬁth? drox noi ety end group of the
noni oni ¢ mol ecul &* The ® FudH carboxyllc acid at the
end of the nonionic incIudeTnﬁ teqﬁﬁnqyﬂuﬁmdonnennxzteﬂIdﬁhqrgenkxn@mgnsmr

t he noni oni c pour poin 5H%j ti
neutralised in the vvas‘Fltl [ quégi I(H ?Ls%ytﬁlu%esﬁél m sat | \(I)wnStorlng
centred on the chain | éﬂ& WQMQ&#@W dphomlzeauqd)mﬁqnqgmm@s.amr tlpe

30. nunmber and make- Qo ik MR dRgSE dforfs AldMiE Winter months in

_ 10. unheated transportation vehicles.

— _ '~ Partial solutions to the gelling problem in
aqueous, substantially builder-free compositions have
been-proposed, for example, diluting the liquid
nonionic with certain viscosity controlling solvents

15. 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.

20. As an example of nonionic surfactant modification
one particularly successful result has been achieved
by acidifying the hydroxyl moiety end group of the

&u; : nonionic molecule. The advantages of introducing a
carboxylic acid at the end of the nonionic include

- 25. gel inhibition upon dilution; decreasing the nonionic
pour point; and formation of an anionic surfactant
when neutralised in the washing liquor. Nonioniec
structure optimisation has centred on the chain
length of the hydrophobic-lipophilic moiety and the

30. numbe: and make-up of alkylene oxide (e.g. ethylene



5. oxide) units of the hydrophilic noiety. For exanple, it has been found
that a [err] fatty al cohol ethoxylated with 8 noles of ethyl ene oxide
presents only a limted tendency to gel formation. Neverthel ess,
inprovrnents are desired in the stability, and gel inhibition of phosphate
free ot | ow phosphate non-aqueous liquid fabric treating conpositions. In
accordafice with the present invention a norP-aqueous |iquid heavy duty
| aundry detergent conposition conprises at |east one liquid non ionic
surfactant detergent, and 20-45% by wei ght of organic alkali metal |ower ~
pol ycarboxylic. acid builder salt (as defined herein), the conposition being
f rfae Lr omhpol y ploaddiedt arlmts:@uﬂ-aﬂhﬂ' ﬂqrt;imp‘mrhd hmn.éﬁ%/o byroei ghamplie,
pol yphosphate. The r rboxyl ic aci.d. u efein neans a C2-4
pol ycar boxylic ggi 3%% n@eg?’\c/i\go"ﬁ’? i)‘-%ia)art_-‘o e)qlﬁe tsqctst&saff?ol?% racteristics of
t he conpositi onefhoxyilaties Witd & mede ol ehhybenanexide presemies. To
further inprove i [ Gha: 143 1.5 osition and the
oy % ﬁﬁﬁiﬂéﬁ‘ﬁgﬂﬁgﬁég Eﬂ(g%l;fﬁéﬁéfégﬁp

storage properties of the conposition-ther _ E to the conposition
viscosity inproving &eYesthielfas adamrovanantss an&ydesired yiol thonoal kyl
ethers and anti st@bliilliitsy ,2@Hd 9eUGhMED NG YUY ighdsprhest £Fde a0E
alunlnlun1stear3te. n a preferred enbodi ﬂtuﬁgxggﬁ%fresent jnvention the
det ergent conposPl BROSHHALE, NODTAGUEPUS: Lt LY S EeARAct ant
and/ or an al kyl eompoisitdlonsanoal kyl: et her; and an anti-settling agent.
Sani tizing or bleachimng nts . and tivators therefor an be_added to
i nprove t he bleachin&%aﬁ%%%}d%ﬁg% J?Eh‘ﬁ%e presgnt.1n&%ﬁilon a non
aqueous liquid- heavy duty laundry detergent
composition comprises at least one liquid non ionic
surfactant detergent, and 20-45% by weight of orggnic
alkali metal lower-polycarboxyliC=acid builder salt
(as defined herein), the composition being free from
- polyphosphate or containing no more than 15% by
weight of polyphosphate. The term lower
polycarboxylic acid used herein means a C5-Cy4
polycarboxylic acid. '
In order to improve the viscosity 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 U
added to the composition viscosity improving and
anti-gel agents such as alkylene glycol monoalkyl .
ethers and anti-settling agents such as phosphoric
acid esters ‘and aluminium stearate. 1In a preferred
embodiment ‘of the present invention -the detergent
composition contains an acid terminated nonionic
-surfactant and/or an alkylene glycol monoalkyl ether,
and an anti-settling agent.

Sanitizing or bleaching agents and activators
therefore can be added to improve the bleaching and
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6. cleansing characteristics of the conposition. In one enbodi nent of the
Fnvention the buil der conponenhts of the conposition are ground to a
particle size of less than 100 m crons and to 5. preferably | ess than 10
mcrons to further inprove the stability of the suspension of the builder
conponentq in the liquid nonionic surfactant detergent. In addition other

I ngredi ent's can be added to 10. the conposition such as anti-incrustation
agemr{s, anti-foam agents, optical brighteners, enzynmes, anti- redeposition
agents, perfunme and dyes. The presently manufactured washi ng machi nes for

hone use nornally operate at ,washing tenperatures of 15. up ta [err] Up
to 18.5 gallons (70 1i € €§Pswgm&‘ég%r&§§&°§uﬂfn§%€m%h?[qﬁ nse

cycles. About 250 grans of gawdae éaboddmentPf Wheh inehtital Ithd Ak 1ddY
accordance with the present in¥ention where 20.... the hi%géﬁ<a)(xﬁnrated
liquid detergent is usSGBRSPRRCSy Ofn P FEMPORGS IQR AE A% o1 1%ss of
the |liquid detergent cparddiclieosize ofqliessd thanvdO0 aifardnd @ad dfo dirty
| aundry. Accordipgly, | e f e [ t] S
provi ded a phospﬁate b?lglecgf%??ﬁi es'tgrsgs%g?‘a%q %%@foﬁogﬁﬁhﬁtﬁrﬁgﬁ‘%e
| i qui d heavy duty | aunghe stapddiitiyoefcdiner issvispens ioms o dihen betilgler kal i
netal |ower polycar boxybinponen®sdun! dele Salduid ddmid ¥l O FUrFUGaHY fact ant .

30. The inventi.on has the advantage of providing a
detergent.
_ | In addition other ingredients can be added to
10. the composition such as anti-incrustation agents,
— . ‘ anti-foam agents, optical brighteners, enzymes, anti-

redeposition agents, perfume and dyes.
The presently manufactured washing machines for
_ ‘home use normally operate at washing temperatures of
15; . up to 100°C. Up to 18.5 gallons (70 litres) of water
are used during the wash and rinse cycles.
About 250 grams of powder detergent per wash is
normally used. | _
In acéordance with the present invention where
20. the highly concentrated liquid detergent is used
normally only about 100 grams (77 ml) or less of the
liquid detergént composition is required to wash a
full load of dirty laundry.
Accordingly, in one aspect of the present
25. invention there is provided a phospﬁate builder-free
| or substantially phosphate builder-free liquid heavy
duty laundry composition comprising a suspension of
an alkali metal lower polycarboxylic acid builder
_ salt in liquid nonionic surfactant.
30. . The invention has'fhe advantage of providing a
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7. phosphate free or | ow phosphate concentrated |iquid heavy duty |aundry
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

| i qui d conpositions of the present invention are easily pourable, easily
measurled and easily put into the washing machine. The invention also

provi des a nethod for dispensing a phosphat’le free or | ow phosphate |iquid
noni oni c laundry detergent conposition in accordance with the inventionixg
into and/or with cold water with | ess tendency to undergo gelation. In
particul ar, a nphpsphatepfoeedod flow phosphgte concentarabad Higuich- aqueous
liquid |aundry g c | | oq?myg§ W 5t Vghtdodn in
whi ch t he detergghﬁylgagg Qgﬁﬂgr&'ﬁ%tegg?%%re onlnantdhtﬁgaé§1;§3$)osphate
bui | der free I|QGPG°H6ﬁ|§ﬁﬁ91§GFﬂac9faé@ﬁ§eQﬁﬁgﬂPQ¥nﬁQm$ﬁqﬁ}%KFMB@bby

wei ght of an orggBiagal bahl o'EEtlt'é'ss' QuRdeRely ¢ QR it stdrhduliddierigalt
(as defined hereln) agg penS|n% %Qe conQp Ltion.fro the cont ai ner
into an aqueousY®&sh BACh; lﬁﬂé e R OpEN S nz"l\espetfq‘ d by directing
a stream of unhéabedtﬂnhearenb&s&hg @onm&&hbuoeasﬂﬂytMHﬂsuduﬂ(znamﬁltuon
Is carried by t of t | th. The pol yphosphate
bui |l der free dngfgg tsggnégg?tﬁéﬁs %%gﬁggnﬁeﬁﬂﬁggﬁoblen1of phosphat e

pol [ uti on of surfaceThet énvemlhdopr adsnt provddeisor aiethad fiomwvi de a | ow

pol y- phOSphatedLEBEﬁs@ﬁﬁthCBhQBb%a@ep?kﬁghgﬁpﬁ%hﬁﬂh&gihate liquid
nonionic 1aundry detergent comp031t10n in accordance
with the ;nventlon_ into and/or with cold water with W
less tendency to undergo gelatlon. In particular, a
method is provxded for f1111ng a container with a
non-aqueous liquid laundry deeergent composition in
accordance with the 1nvent10n in whlch the detergent
is composed, at least predominantly, of a
polyphosphate builder free'liqﬁid nonionic surface
active agent containing 20-45% by weight of an
organic alkali metal lower polycarboxylic acid
builder salt (as defined herein) and for dispensing
the composition from the'eohtainer into an aqueous
wash bath, wherein the dispensing is effected by
directing a stream of unheated water onto the
composition such that the comp051tlon is carried by o/
the stream of water into the wash bath.

The polyphosphate bullder free detergent

' com9031t10ns overcome the problem of phosphate
pollution of surface water.

The present inventlon_aims to prbVide a low poly-
phosphate. more particularly a polyphosphate free
non-polluting liquid heavy duty non-aqueous nonionic
detergent composition containing an alkali metal
lower polycarboxylic acid builder salt suspended in a
nonionic surfactant.



£
non-pol luting liquid heavy duty non-aqueous nonioni c detergent conposition
tontaining an alkali netal® | ower polycarboxylic acid builder salt suspended
in a nonionic surfactant. 8. 5. The invention also ains to
provi de pol yphos- phate free or | ow pol yphosphate liquid fabric treating
conposi tigns which are suspensions of an al kali netal |ower polycarboxylic
acid-buil der salt in a non-aqueous liquid non ionic detergent and which 10.
are“storage stable, easily pourable and dispersible in cold, warm or hot
wat er. The invention also ains to fornulate a pal yphos- phate free or | ow
pol yphosphabe highly built heavy duty non-aqueous |iquid nonionic
surfacbant |aundry 15 det ergent conpositions which can be poured at a
wi de range of tenperatures and which can be repeatedly dispersed fromthe

di spensi ng?]gnit of Europ@ﬁa §fx¥laﬁb§%0§§§bcallﬂx%”‘%y %%fi'a@gﬁll GPHeRsS Wi th

| ess tendenty bo foul g di spensér, even ng 20.
the wi nter nonths. ét n@éﬁﬁleﬁ iHWtHQQYEPHEPPétﬁr6@HHédp§PPEH6§ phat e

}‘ree or |ow pol yPhosababenguaaapasﬂasoﬁfs haavn fdltlbyshlslpbhsri@msaw@mls
L non on L e b5 R 34 R pRlyh 53 A SA B 42 7
al kali metal | ower pnlypaoheaghéouacndqhddlden dohtic Tesergentt iamd albdeh
Sor® '© | By SeFEFoIBEh, BERKYSbLAR) bolORRIA SO b B o
in cold, warm or hoh water.
The invention also aims 8o formulatbe a polyphos-
N phate free or low polyphosphate highly buils heavy
duty non-aqueous liquid nonionic surfacbant laundry
15. debergent compositions which can be poured at a wide
range of temperatures and which can be repeatedly
dispersed from the dispensing unit of European style
aubomatic laundry washing machines wisth less tendency
8o fouling or plugging of the dispenser even during
20. the winter months.

The invention further aims o provide polyphos-
phate free or low polyphosphate suspensions of heavy
duty built non-aqueous liquid nonionic laundry
detergent composibion of less tendency 80 gel and of

25. improved stability which .include an effective amount
of an alkali metal lower polycarboxylic acid builder
salt. _

The invention'glso aims 8o provide suspensions
of heavy dusy built non-aqueous liquid nonionic

30. laundry detergent composition containing an organic
alkalimetal Bower polycarboxylic acid builder sals,
the composition being of less Bendency Bo gel and of
improved stability which include an amount of
phosphoric acid alkanol ester and/or aluminium fatsy
acid salt anti-settling agent which is sufficient to
further increase the stability of the composition,
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al kal i metal tower polycarboxylic acid builder salt, the conposition being
of |l ess, tendency to gel and of inproved stability which include an anount
of phosphoric acid al kanol ester and/or alum niumfatty acid salt '
anti-settling agent which is sufficient to further increase the stability
of the conposition, 9. i.e. prevent settling_of builder particles, etc.,
preferfbly while reducing or at |east wthout increasing the plastic
viscosity of the conposition. According to a preferred formof the preséﬁﬁ
5. i nvention there is prepared a | ow pol yphosphate or pol yphosphate free

detfrgfntth|ld$; c?negsg%% Pg ﬁgggkéﬁﬁto tgPl gﬁgag %ﬁs F%gu%scponloglc
surfactant an effec Mil X C 'ac
bui | der salt and i npregferabdy @hile veduniingf albr at ueaetlngtaddmllves e.Jg.

0% LY TP O POLR3B B b tEhoogeR s OLLEBEILY) B AR Smogn iy,

anti-incrustation agents ents
agents, optical brlghtené¢§°r@h§9nb9 aantefﬁﬁaegoﬁprmonfagbntprepem&une and

dyes. 15. 5.  TheyBRPioRi enayat het | gEeBEQQH' & ds&egaagk o‘gm'a%e%f n the

practice of the present invention_may be an lety such
conpounds, whi ch arBoWEPRORRBARE géePsdﬁEFFgﬁﬁéwﬁuliﬁérnGRPEﬁFéQyﬂ%Ihﬂl(:

organi ¢ 20.  deterggdifigats €har aéheaq&eduby 1&&axar asalefief sak FACHANLC
hydrophoblc group and a

produced by the conﬁ%n@gf?ﬁ 9%%033 ggggﬁ%caiFgB g %éﬁﬁ%rp;?gkgglc
hydr ophobi ¢ conpounpomytarbbhyIEGeaoiddbu@maétopbuhlanﬂnlnatgaﬁhc or
10. . organie fabric treating additives, e.g. viscosity
improving and anti-gel agents, anti-settling agents,
anti-incrustation agents, bleaching agents, bleach
activators, anti-foam agents, optical brighteners,
enzymes, anti—fedepoéitibn=agents.'perfume and dyes.
15. The nonionic synthetic organic¢ detergents
employed in the practice of the present invention hay
be any of a wide variet y of such compounds, which are
well known. ' '
As is well known, the nonionic synthetic organic
20. detergents are characterised by the presence of an
organic hydrophobic group ‘and an organic hydrophilic
. group and are typically produced by the condensation
of an organic aliphatic or alkyl aromatic hydrophobic Q_)
compound with ethylene oxide (hydrophilic in nature).
25, Practically any hydrophobic compound-having a
carboxy, hydroxy, amido or amino group with a free
hydrogen attached to the nitrogen can be condensed
with ethylene oxide or with the polyhydration product
thereof, polyethylene glycol, to form a nonionic
30. detergent. S



25. Practically any hydrophobi c compound having a carboxy, hydroxy,
samido or amno group with a free hydrogen attached to the nitrogen can be
condensed with ethylene oxide or with the pol yhydration product thereof,

pol yet hyl ene glycol, to forma nonionic 30. det ergent . 10. The length
of the hydrophilic or polyoxy ethylene chain caqépe readily adjusted to
achi.eve the desired bal ance between the hydrophobic and hydrophilic groups.
Typical suitable nonionic surfactants are 5. t hose disclosed in U S
Patents 4,316,812 and 3, 630,929. Usually, the nonionic detergents are

pol y- Iomer al koxyl ated |ipophiles wherein the desired hydrophlle- Ilpophlle
bal ance i s obtained byfP&ddianadh &f &he dsirophilicipy iRoludxy | iy lenkoxy

grolurJ tg a li EOphl : l Cdmrlei yslan /%erlorx@‘aamﬁ@dﬁd | kézi ﬁl&%mwlaéﬂajifég@éul
enpl oye is the poly- r a at e i gher a no re t ano
is of 9 to 18 carbon E’ ﬁ}ieng‘rﬁ{frﬂ?é"’r"%f arﬂﬂe 36? E{'}Wef

al kyl ene oxi de 15. @&bd&s&r:Typﬂdxm1suuﬂsﬁleshdﬁxunibtsuﬁihctéﬁtsumhe
materials it is_prefer t | o hos h is a
hi gher fatty altrﬁohol t?‘%%et T?q'orgeffz aﬁeorfs anas%kaargé)cont ain

from5 to 8 or 5 to 93,63 IRA%oxy groups per nDI Preferably, 20. t he

I ower al koxy is ethoxy but ydya901E, f%n id dBelfedles 4AD! ¥ oi%f@ﬁber
wi th propoxy, the latter, if pre ent usua eing a mnor (less t
509 propor - ti on. Exedikaxy \orted, di s?ﬂﬁ%?%ﬂuﬁh?v@ﬁﬁ%ﬁ ¢ hydrophile-

lipophile balance is obtained by addition of a hydro--
10. philic poly—lower alkoxy group to a lipophilic
- moiety. A preferred class of the nonionic detergent
' employed is the poly—lower alkoxylated higher alkanol
wherein the alkanol is of 9 to 18 carbon atoms and
wherein the number of mols of lower alkylene oxide
15. (of 2 or 3 carbon atoms) is from 3 to 12. Of such
materials it is preferred to employ those wherein the
higher alkanol is a higher fatty alcohol of 9 to 1l
or 12 to 15 carbon atoms and which contain from 5 to
8 or 5 to 9 lowér alkoxy groups per mol. Preferably,
20. the lower alkoxy is ethoxy but in some instances, it
may be desitably mixeﬂ with propoxy., the latter, if
present, usually being a minor (less than 50%)propor-
), tion. ) .
Exemplary of such compounds are those wherein
25. the alkanol is of 12 to 15 carbon atoms and which
contain about 7 ethylene oxide groups per mole, e.g.
Neodol (Registered Trade Mark) 25-7 and Neodol 23-6.5,
which products are made by Shell Chemical Company,
.Inc. The former is a condensation product of a
30. mixture of higher fatty alcohols averaging about 12



25. the al kanol is of 12 to 15 carbon atonms and which contain about 7

et hyl enie 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 30. m xture of higher fatty

al cohof s averagi ng about 12 to 15 carbon atdms, with about 7 noles of
ethyl ene oxide and the latter is a corresponding mxture wherein the carbon
atom content of the higher fatty alcohol is 12 to 13 and the nunber of M
et hyl ene oxi de 5. groups present averages about 6.5. The higher

al cohol s are prinar?oaliaﬂetbon atomg:r wibhphbeutf 7smohedetdr gohyd emec| ude

Tergi tol (Reglsteregx{ ﬁn%hg§% Fg%ésggg ZSEQEBQPO$éi§g ml%gh% 0f which

are |linear secondary de Corp.
The former is a n1x@beéGhéxyhat¢éﬁb9no§§©m Qontentooi5tb&rbésh&Foﬁ§tﬁWhear

secondary al kanol “&i@oﬁéleﬂs”Pheéooi3eaﬁa'EHE H&hﬂéraB@ Eﬁﬁyhéhbebff%ea
simlar product but with nine noles of l'ene OXI% bei ng_rf.eact ed.
tio

Al so useful i%ethe %Bﬂﬂ%%lPFﬁﬁgnﬁfaYﬁEaﬁ?éséﬁ9nFn9e Whﬁsh&gbﬁﬁponent of
t he nonionic detergsDEOBbEshaQEEPrﬂﬁheyuaakanenﬁht nonheale&am@ueh @&

Neodol 45-11, which_are | ar | ene .oxj.de ¢ ati.on _prad
hi gher fatty alcoho?§°hw§?ﬁéfﬂsnﬁ %3?9563 *ergegy §8ﬁ6Ft8§ % %%F 4 to
15 carbon at ons andMahb)nhﬁbér?o&nétﬁgrgme°mxlde5g90upotpebfnnhlbu rageabout

b ont oo oy cbr £t Rl oAy Shebhothelheal, SRuaiac Cehls Ul

noni oni cs are represe conmercl a nown-cl ass of
noni oni cs so|hpunde$arbzde orp. The former is a mlxed ethoxylation

product of 11 to 15 carbon atoms llnear secondary W/
alkanol w1th seven moles of ethylene oxide and the
latter 1s a similar product but with nine moles of
ethylene oxide belng reacted.

15. Also'useful in the'oompositions of the present
invention as a'component of the nonionic detergent
are hxgher molecular welght nonionics, such as Neodol
45-11, which are similar ethylene oxide condensation
products of hlgher fatty alcohols, with the higher

20. fatty alcohol'being of 14 to 15 carbon atoms and the
number of ethylene oxide groups per mol being about
11. Such products are also made by Shell Chemical
Company .

Other useful nonionics are represented by the /

25. commercially well known class of nonionics sold under
the trademark Plurafac (Registered Trade Mark). The
Plurafacs are the reaction product of a higher linear
alcohol and a mixture of ethylene and propylene
oxides, containing a mixed chain of ethylene oxide

30. and propylene oxide, terminated by a hydroxyl group.



the trademark Plurafac (Registered Trade Mark). The Plurafacs are the
‘reaction product of a higher linear alcohol and a m xture of ethylene and
propyl ene oxi des, containing a m xed chain of ethylene oxide 30. and
propyl ene oxi de, term nated by a hydroxyl group. 12. Exanpl es incl ude
Product A (a [err] fatty al cohol condensed with §;nol es et hyl ene oxide and
3 nokes proyl ene oxide), Product B (a [err] fatty al cohol condensed with 7
nol &s propyl ene oxide and 4 nol es 5. et hyl ene oxide), and Product C (a
[err] fatty al cohol condensed with 5 nol es propyl ene oxide and 10 nol es

et hyl ene oxide). Another group of gi uig ngni oni cs are cqQmrer.- . cial

avai | abl e from Shel | dﬁﬁ%&%ﬁ?gdﬁﬂﬁ H@? ﬁ%guEB.A ?ﬁnﬁbﬂ'shé EﬁﬁgﬁoPhﬁpﬁﬁé

- mark: Dobanol 91-5 is condé¢heed|aieh femvlesabtyydbaehokidet Andn3amenage of

5 nol es et hyl ene oxi de;, Pob fS-g s ap gthoxy- |ated ]

al cohol with an avera r%ff nﬂ?gga% hy ﬁﬂéuﬁgige.alél3 815 EL?%&tﬁggBLgl

preferred poly-1ower atkedshaedowhihérmaleanprepylenebosidet Apdbdsmoles

bal ance of hydraphilic gﬂ?léﬁ q@f&éé‘ "RLEt bESah g'ﬁugpeé Lﬁé w@gtggkoxies
will usually be fron14% 010 f%o 00 .fhe ngn%er of carbon éso gin.th

hi gher al cohol, preferabfghad egndensedg@ithngr eoleanprPRELABAI oXide and 10

detergent will preferapbyesostiylent bR28&)50% of such preferred poly-Iower

al koxy hi gher al kanol . Highé& gﬁlecular me%ggt aLéanoIs and various other
normai |y solid nonionic det?PQeRes @RAUBUPFatdAlLti PERAGBACE RE§ GE™PST
contributory to gel atiobablytéeailable fiedmr Shallaftemical Company, Inc.
10.  under the Dobanol trade mark: Dobanol 91-5 is an
— ' ethoxylated Co-Cjj fatty alcohol with an average of 5

' moles ethylene oxide; and Dobanol 25-7 is an ethoxy-
lated Cj2-Cy35 fatty alcohol with an average of 7
moles ethylene oxide. ' '

15. In the preferred poly-lower alkoxylated higher
alkanols, to obtain the best balance of hydrophilic
and lipophilic moieties the number of lower alkoxies
will usually be from 40% to 100% of the number of
carbon atoms in the higher alcohol, preferably 40 to

20. 60% thereof and the nonionic detergent will preferably
contain at least 50% of such preferred poly-lower
alkoxy higher alkanol. Higher molecular weight
alkanols and various other normally solid nonionic
detergents and surface active agents may be

25. contributory to gelation of the liquid detergent and
consequently, will preferably be omitted or limited

" in quantity in the compositions of the present
invention, although minor proportions thereof may be
employed for their cleaning properties. With respect

30. to both preferred and less preferred nonionic deter-



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 30. to both
preferred and | ess preferred nonionic deter- 13. gents the al kyl groups
preseni therein are generally linear althoughtdranching may be tolerated,
such a8 at a carbon next to or two carbons renoved fromthe term nal carbon
of the straight chain and away from 5. t he ethoxy chain, if such et
branched al kyl is not nore than three carbons in length. Normally, the

propor- tion of car LUAHB d1kPU Gy gy %Ké%@oiﬁéﬂélix@téﬂé‘ bhér Q€11 NOT
rarely exceeding 2Q% of the total -carbon atom content of the_alkyl_ group.

Sinmilarly, 10.  at¥6agh althensh hEAnching may ¢ bt ek gd | of el 88 the
et hyl ene oxi de chaiats aarcadbarinext aierdre kv @ Sosd tefiéved fPomeshet in

t he best conbi natiqn of, detergency, biqdegradabiljty and non-gell

charac- teristics, %ﬁ&lﬁaﬁbrc%&%xa%#yt %?ﬁ]tcfe?lq?bé -t%’éa.’l%.an e%ﬁ?Yeggoﬁxi de
in the chai nsray odhe .ethdxy sshesiml | 3£ i suchnlhranchedralkyboisi not ohosech
al kyl's, generally lLgss than20%h as, 1+, he ¢ t ' d
Tergitols, may be gt?:%a'e_r. ' %I%/%M se?\ﬁb;r%%xﬁ}eé\'e o%?%‘ga-l sybbggéerep*%#’%gfhe

| oner al kyl ene oxi ddash®fh caxpon atong |in (sueh |y Pranched confPgorahienof

and prefer- ably | a3t ) iii6d ha{20fy eMededii fft 20 RHLPORE I 058a Of
non-termnal |y al koxyl at ed al kanol s, e OX|desconta|n|p§%£ggY§ | ower

al koxyl at ed aIkanoF?%BRPl%ﬁS?rﬁRﬂ?ﬁﬂ#ﬁéﬁ?@iﬁl?%ﬁﬂl'gfﬁﬁPe b3F
noni oni ¢ det gggent aXtisugeiimaad alkyls which are terminally joined to
| theué;hy1en¢ oxide chains are highly preferred and LJ

are cohsjdered té_rééglt'in.the best combination of '
detergéncY,_biédegfadability_énd non-gelling charac-
teristics, medial_dt secoﬁdaxy joinder to the

15. ethylene oxide inxthe_chain may occur. It is usually
in oniy é_minof prpéq:tidn of such alkyls, generally
less_thén:ZO% but, és_is;in the case of the mentioned
_Tergitéls, may bé greater. Also, when propylene
:oxide is present in the lower alkylene oxide chain,

20. it wi11 usually be less than 20% thereof and prefer-
ably 1éss thah 10% thereof.

When gféater p:opbrtions of non-terminally
alkoxylated alkanols,_p:opyiene_oxide—containing'poly—_
_ lower alkoxylated alkanols and 1ess:hydrophile—lipo-

25. phile_ba;anced nonionic detergents than mentioned
above are employed and when other nonionic detergents
are used instead of the preferred nonionics recited
herein,_the product resulting may not have as good
detergency, stability, viscosity and non-gelling

30. propértiesﬁaé the preferred compositions but use of



above are enpl oyed and when ot her nonionic detergents are used instead of
sthe preferred nonionics recited herein, the product resulting may not have
as.good detergency, stability, viscosity and non-gelling 30. properties
as the preferred conpositions but use of 14. the viscosity and gel
control ling compounds of the present invention cap al so i nprove the
propertigs of the detergents based on such noniohits. In some cases, as
whe_a hi gher nol ecul ar wei ght pol y-1ower 5. al koxyl at ed hi gher al kanol
is enployed, often for its detergency, the proportion thereof will be
regulated or limted as in accordance with the results of routine
experiments, to obtai FRehdIENFEY ke gfenSeniPkiing gnmpounds pHdthe

non-gel ling and of degredéntlGnvent TP ddn/ a1l %pfévé‘aéq@eﬁfb%@ﬂ@geé hé¢
it is only rarely nece saré t% utilise the higher nolecul ar wei ght

noni onics for their d fFased 9 SUGL AW noﬁ? o RS
descri bed herein are @aRid.enis daiedr GeMighur muldidulnalveigpegbly -+ Ivwdb.

attai nment of -t he desired vi.sgosjty. i.h the.liquid detergent.w thout .
gel ation at | owgt‘errperae?%.?rxé@ia(iﬁﬁo qfseaf%diarg? Tisx o?‘“%’@?% i c°€¥(ﬁ’? £5ntES
are the "Surfactant Tdedexigenay, tdve @raporhion tilexrdoHmidl theshregulated

Petrol eum The Surfact tl%i’l‘%ﬂ %’24 G5 aa[rcec an%émﬂw%éyréélﬁﬁ of
et hoxyl ation of secondary [err atty alcohol's having a narrow ethylene
oxi de di'stribution. ThouSitfea@xperimentss 4o ohtaige e Slemired detergeney

oxide; Surfactant T7 ang@\nage Hilve! v Grdifuch! MARNge O AP a N 84 8L r 8.

an average 25. of 9 noles ,of ethyl ene Oxide and Surtactant T12 an
10. viscosity. Alsa, it has been found that it is only

) rarely necessary to utilise the higher molecular
weight nonionics for their detergent properties sjince
the preferred nonionics described herein are
excellent detergents and additionally, permit the

15.  attainment of the desired viscosity in the liquid
detergent without gelation at low temperatures.

Another useful group of nonionic surfactants are
the "Surfactant T" series of nonionics available from
British Petroleum. The Surfactant T nonionics are

20. obtained by the ethoxylation of secondary C;3 fatty
alcohols having a narrow ethylene oxide
distribution. The Surfactant T5 has an average of 5
moles of ethylene oxide; Surfactant T7 an average of
7 moles of ethylene oxide; Surfactant T9 an average

25, of 9 moles of ethylene oxide and Surfactant T12 an
average of 12 moles of ethylene:oxide per mole of
secondary Cj3 fatty alcohol. '

In the compositions of the present invention,
preferred noninic surfactants include the C13-Cys

30. secondary fatty alcohols with relatively narrow



average of 12 noles of ethyl ene oxide per nole of secondary Cl13 fatty

al cohol. In the conpositions of the present invention, preferred noninic
surfactants include the [err] 30. secondary fatty alcohols with
relatively narrow contents of ethylene oxide .in the range of from about
7 to 9 noles, and the [err] to [err] fatty alx®hols ethoxylated with about
5-6 ndl es et hyl ene oxide. M xtures of two or nore of the |liquid nonionic 5.
surfactants can be used and in sone cases advantages can be obtai ned by %he
use of such m xtures. The viscosity and gel properties of the |liquid

det er gent  composit iy Gk Rex | ARG R ddle ! 4811 e | PadDE GPTPOSK! LB, 2N
effective amount of an acid 10.° "X &M nate “ITqurd nonroni C surtac ant .
The acid term nated rtenidmalesy fand dthe Curitd €1 pf fatynabadholar f act ant

whi ch has been mdiéﬂxfﬂ&;{%@g‘w&ha&ﬁa V6 R s GE QNP1 EHET SREak0 2

noi ety having a free ca grﬁgg,_suc ‘as an ester or.,a partial ester
15. of a nonionic surPHEEHRERRE YR AP YPF cthei HigridnR9piPRES A’
di scl osed ingthe ceumidotans o sONSE M@ PDh | S6hé OPatkS. adeahthghl.

gg7oggg4f Izl).ed 9t82r%& :Q:F C %@fﬁ%{‘%: n%? 2@5%"8‘5‘?%*4&%’?%0%?& por at ed
herein by reference, thd&He erlseosiky|amt oyl npcbpertiesnobntbeshifatéants,
Yo lower the tenper i aft Homfsh S it M He “BiBEAYLATRPT Henna g | OF
with water. The addin ithe gfonprsikien tan reffeetivenpenat of an acid .
10. terminated liquid nonionic surfactant. The acid _
terminated nonionic surfactants consist of a nonionic \JJ/
surfactant which has been modified-to convert a free
.hydroxyi grqup'thereof_to a moiety having a free
carboxyl group, such as an éster or a partial ester
15. of a_noniénic surfactant and a polycarboxylic acid or
| anhydride._ | N _ |
As disclosed in £he commonly assigned copending
application U.S. Serial No. 597,948 filed 9th April,
_1984,_corresponding to G.B. Application No. 85.09084
20. Serial No.'2158454A, fhe disclosure of which is
'incorporated he:éin.by reference, the free carboxyl
group modified nohionic surfactants, which may be
broadly_chaiactgrised as polyether carboxylic acids,
function'to lower the temperature at which the liquid
25. ndnionic_forms a gel with water.
 The adaition of thelacid terminated nonionic
surfactants to the liguid nonionic surfactant aids in
the dispensibility of_ﬁhe composition, i.e.
pou:ability,'and.lowers_the'temperature at which the
30. liquid nonionic surfactants form a gei in water



<
surfactants to the liquid nonionic surfactant aids in the dispensibility of
sthe conposition, i.e. pourability, and |l owers the tenperature at which the
30. liquid nonionic surfactants forma gel in water 16. without a
decrease in their stability against settling. The acid term nated nonionic
surfactant reacts in the washing machine water wigh the alkalinity of the
digperse& bui |l der salt phase of the 5. detergent conpositions and acts
as gn effective anionic surfactant. Specific exanples include the
hal f-esters of Plurafac RA30 with succinic anhydride, the ester or half

ester of Dobanol 25-7 wi.th succinic anhydride, .10. d. the ester, or half
ester of Dobanol 91-5%%%&idnﬁﬁ°5e§rﬁ%dﬂ .eﬁﬁﬁt&mmt%tﬁ%?’rﬂ%t

anhydri de, other polyeathdiig.c dhedacdd aenmdriaesi gonimnisseshr fagtant

mal ei ¢ acid, nmaleic acid gnhydride, citric acid . i

The acid terninated ndi Fé%‘lsc *3ur aéctwaan slnc,ga%'cao':%‘"g'{rlacejl|c§'_$a4r}°g‘:"d"l avgﬁ.f%ljﬁ?/vs: Acid
Termi nated Product A adked isfitir efudtheA digpensed hnikdenmalhiphase of cilze ’

to C15 al kanol which Im%g@&ﬁ{é%ﬁ;ﬁ%ﬁé) drid 'RAUE QS £ e s 2

oxi de and 3 propyl ene oxi d€ anol- unit Is mxed with 32g of
succi ni ¢ anhydri de an@mi@miscy surfactands at 100C. The mixture is cool ed

and filtered to renove Unr%«ﬁc‘ﬂ%ﬂ‘é&&dﬂﬂé&tﬁ{él&idew}{é HELOE -6t &6s Sof
i ndi cated that about one half of the 25. noni oni c suélfa t ant, has been

converted to the aci dfdUrATRGRAAD (Wi sfuccinic anhydride, the ester or
half ester of Dobanol 25-7 with succinic anhydride,

10. and the ester or half ester of Dobanol 91-5 with
o/ succinic anhydride. Instead of Succinic anhydride,
other polycarboxylic acids or anhYdrides can be used,
e.g. maleic acid, maleic acid anhydride, citric acid
and the like. . _
15. The acid terminated nonionic surfactants can be
prepaﬁed as follows: |
Acid Terminéted Product A. 400g of Product A
nonionic surfactant which is a Cj3 to C35 alkanol
which'has been alkoxylated to introduce 6 ethylene
20. oxide and 3 propylene oxide units per alkanol unit is
mixed with 32g of succinic anhydride and heated for 7
hours at 100°C. jThe mixture is cooled and filtered
to remove unreacted succinic material. Infrared
analysis indicated that about one half of the
25. ndnionic surfactant has been converted to the acidic
half-ester thereof. _
Acid Terminated Dobanol 25-7. 522g of Dobanol
25-7 nonionic surfactant which is the product of
_ ethoxylation of a Cj, to Cy5 alkanol and has about 7
30. ethylene oxide units per molecule of alkanol is mixed



Acid Term nat ed Dobanol 25-7. 522g of Dobanol 25-7 nonionic surfactant
which is the product of ethoxylation of a Cl2 to Cl15 al kanol and has about
7 30. et hyl ene oxide units per nolecule of al kanol is m xed 17. with

| 00g of succinic anhydride-and O |l g of pyridine (which acts as an

esteri{fi cation cabalyst) and heated ab 260C for 2 hours, cooled and
filtered to renbve unreacbed succinic material. Infrared analysis 5. PN
i ndi cates that substantially all the free,Bydroxyls of the surfactant hwsge
reacted. Acid Term nated Dobanol 91-5. | of Dobanol 91-5 nonionic
surfactant which is the product of ethoxylation of a Cg to [err] alkanol
and has about 5 10.. - ethylene oxide units per nol ecul e of al kanol is

m xed with 265g of succinic anhydride and 0.l pyri.di ne catalyst and
heated at [err]¥WiBh 20AguP§, SBSSPEGCaﬁﬂhYPFﬂgge&“F % 2 éé%fﬁﬁ

succi ni ¢ mat eri aglyhikhf aa&gdaanahyessamdueahednt haathas.lyls&t)aramhlﬂqabadd 15.

the free hydrox : ctant have r.eacte er t tion
catal ysts, suchgh 2% él Eg ngsél ESQ?‘&S ("é‘d %1&?&'} er‘r’?a)t %{)m&a’%)a may be
used |n place oﬁnreachedaducxtnie matkerialie pﬁnﬁdamed'ﬂmahxahﬁ c pol yet her
conp ' gﬁg 85k ghah sHbs'hﬁBmeitﬁda N &3 IRy I

ably adde I'SS

pr ef noni oni c surfactant. The I|qU|d
non- aqueous nonpﬁnbbesaﬂrﬁéFﬁﬁﬂﬁubéHelﬁeﬁﬁéeéonp05|t|ons of the present

i nvention has di Sperﬁéﬁ!da‘i‘@rﬁ!ﬁaﬁeéeﬁobhﬂbql 91bisne naloecloFs pabatiol
- organi ¢ and/ or inorganic¢ tergegt bui | de Its hepp %s Q}t |fnvent|on
i ncl udes as an gésénPP§F°nlc stirfactans w ich i3 s roduc

ehhoxylahlon of a Co 8o c11 alkanol and has about 5 QJ
10. ethylene oxxde unlhs per molecule of alkanol is mixed
wibh 2659 of succ1nlc anhydrlde and 0.1g of pyridine
catalyst and héabed at 260°C for 2 hours, cooled and
filtered to remove unreacted succ1nlc material.
Infrared ana1y51s 1ndlcated shat subsbarhlally all
15. the free hydroxyls of the surfacbant have reacted.
Other esherlflcatlon cahalyshs, such as an
alkali metal alkox1de (e.qg. sodium mebhoxide) may be
used in place of, or in admixbure wlhh, the pyridine.
‘The acidic polyether compound i.e. the acid
20. terminated nonionic surfacbanb is preferably added
dissolved in the nonionic surfactans.
The’liquid'ndn—aqﬁeous nonionic surfactant used N,
in the compositions of the presenh.ihVention has
dispersed and suspended therein fine particles of
o5 organic and/or inorganic debergent builder salss.

' ~ The pfesent'inVention'includes as an essential
part of the com9031tlon an organlc alkall mehal lower
polycarboxylic acid builder salt

The organic builder salts used in the presens
30. invention are alkali metal salts of Cy-C4
polycarboxylic acids,



part of the conposition an organic alkali netal |ower polycarboxylic acid

s buil der salb. The organic builder salts used in the present 30
invention are alkali netal salts of [err] polycarboxylic acids, 18. The
preferred sodi um and potassi um | ower polycarboxylic acids salts are the
citric and barbaric acid salts. The sodiumcitric acid salts are the nost
preferred, especially the brisodiumcitrate. The 5. nonosodi um and
di sgdiumcitrates can al so be used. Were the nonosodi um and di sodi um
citrates are used it is preferred to add as a suppl enental buil der salt
sodiumsilicates, €.9g. disodiumsilicate to adjust the pH to about the sanme
| evel as obtained when using 10. the triggdiumcitrate. The nonosodi um
and di sodium barbaric acid salts can al so be used. The al kali netal |ower
pol ycarboxylic acid salts are particularly good buil der salts; because of

t heir high cal ci um and magnesi um bi ndi ng capacity they 15. I nhi bit
I ncrustation which ﬁould Ether i se _he cagﬁed %% f Qrmati on _of insol uble
cal ci um and magnesFhf BEPEErTedhgPddigaAnd BOSRES L™ HAYFan be used are

pol ymers and copol pogysaebopglliacaylids saildsaadepshenaidirdcardndri de and

the alkali netal s . sthereqQf. Mre specifically such buil der
salts can consi st g%&gagggoﬁﬁ%gr %%?%ﬁ Is the reaction product of about

equal mol es of nethacrylhe sodduancifxlici acddhypaditde ane dheh O Heen
conpl etely neutral pze¢etpehOr Msple 18adiytBreall i'SaRH 1A cibtadul | defe i s
5. monosodium and disodium cistrates can also be used.
‘Where the monosodium and disodium citrabes are used
it is preferred Bo add as a supplemental builder salt
sodium silicates, e.g. disodium silicate to adjust
the pH to about the same level as obtained when using
10. the strisodium citrate. The monosodium and disodium
tartaric acid salts can also be used. The alkali
mebtal lower polycarboxylic acid salts are
particularly good builder salts; because of btheir
- high calcium and magnesium binding capacity they
15. inhibit incrustabtion which could otherwise be caused
by formation of insoluble calcium and magnesium salsts.
Other organic builders thabt can be used are
polymers and copolymers of polyacrylic acid and
W polymaleic anhydride and she alkali metal salbs
- 20. thereof. More specifically such builder salbs can
consist of a copolymer which is the reaction product
of about equal.moles of methacrylic acid and maleic
anhydride which has been completely neutralized bto
form the sodium salt thereof. The builder is
25. commercially available under the tradename of Sokalan
CP5. This builder serves when used even in small
amounts #o inhibit encrussation, i.e. as an anti-
encrustation agens.
Examples of organic alkaline sequestrant builder

30.



25. commerci ally avail abl e under the tradenane of Sokalan CP5. This
bui | der "serves when used even in small anounts to inhibit encrustation,

i.e. as an anti- encrustation agent. Exanples of organic al kaline
sequestrant buil der 30. 19. salts which caT be used with the al kal

metal {ower polycarboxylic acid builder salts 8r in admixture with other
organi ¢ and inorganic builders are alkali netal, amoni um or substituted, «
anmoni um 5. am nopol ycar boxy-late, e.g. sodium and potassi um et hyl endw
di am ne-tetraacetate (EDTA), sodium and potassiumnitril o-acetates (NTA)
and triethanol - annamlba1$hiehh9dnoh9 wsed| ¥hthr thedrdbsadat metalMigwersal ts

of these an1n0p0|y3§§ﬁgéy£ﬁé ékéob%91derSEhF%Q'8r Phh a2l ©

buil ders of the or gg e car boxynet succl nhates, tartronates
and glycolates. O %b%%l Qélgégéﬁéctﬁédpbp9§§éﬂap 99115e65r96£yﬁé$é§1

The pol yacetal car b@ét’éﬁt eamabHi hlebf .Hﬁsstmtdebar geRbns@mpositions are -,
descri bed in 4, 144, 226, 15, 092 ang 146, 495. thernggtents qQn sim |l ar

bui | der s |nd5ﬂkazlﬁﬂ-n%9% ygaxkexynlatg. -g19g5§0diugyangds potassipm, o
4,225, 685, 20. 4, ey PéRe diamdnd2Letdaddadtdtd, (EDPAY,566ddantk 4nd03, 777.

The vater: L1S0Lub! LRS! RocPafeMRLELONS Thi) S L52LEhaGR1. P voe0
ammonium N-(2-hydroxy-ethyl)nitrilodiacetates. Mixed
salts of these amlnopolycarboxylates are also

10. . suitable. : ' .

Other suitable builders of the organic type ;;/
include carboxymethylsuccinates, tartronates and
glycolates. -

Of special value are the polyacetal

15. carboxylates. The'polyacetal carboxylates and their
use in detergent compositions are described in
4,144,226, 4,315,092 and 4,146,495. Other patents on
similar: builders include 4,141,676, 4,169,934,
4,201,858, 4,204,852, 4,224,420, 4,225,685,

20. 4,226,960, 4,233,422, 4,233,423, 4,302,564 and
4,303,777.

The water-insoliuble crystalline and amorphous
aluminosilicates can be used.

The zeolites generally have the formula: o/

25, |

(Mzo)x.(A1203)y.(si02)z.wH26

wherein x is 1, y is from 0.8 to 1.2 and preferably
1, z is from 1.5 to 3.5 or higher and preferably 2 to
30. 3 and w is from 0 to 9, preferably 2.5 to 6 and M is



25. [ERR] wherein x is 1, yis from0.8 to 1.2 and preferably 1, z is from
+1.5 to 3.5 or higher and preferably 2 to 30. 3 and wis fromO to 9,
preferably 2.5 to 6 and Mis 20. preferably sodium A typical zeolite is
type A or simlar structure, with type 4A particularly preferred. The
preferreq alun1n05|llcates have cal ci umion exclrEnge capacities of about
2000 m |l equi val ents per gramor greater, e.g. 400 nmeqg/g. Various
cry§palllne zeolites (i.e. alumno- silicates) which can be used are
described in British Patent 1,504,168, U S. Patent 4,409, 136 and Canadi an

Patents 1,072,835 andp#e(}%;a%ay s%l AH‘I exarrpﬁ’ﬁ%llozeo éepg/ %grlpo&at ed

by reference for such scrlptlons annrp ous zeo es usefu
herein can be found i rsiBdllgirastRalchureg3Ni3gy type 4 qumml,anlm is

i ncorporated herein by, &fhphkhce. T‘ﬂgﬁﬁ? ﬁ% LAUPAA L PNsa il s thgy T esent
15. i nvention al so i'nclude water sol'uble and/ or water |nsoluble det er gent

bui | der salts. Suit ablGaYHdmy e eaqqlmr}% aARaidriam ek appeh 200 Bellied

are al kali metag, car bt it s gaardlorﬁkt@tew,d &id i FICmeq/g.

(Anmmoni um or substituted agyoni um 20. Is can also bg, used ecific
exanmpl es of such salts are ?&f&"mﬁ &fr}fﬁfrét ine R RS 1 'tﬁat%iu’%’o‘g"i’

bi car bonat e, sodi um ses&qmdzﬁdxjnmcmmhrpctiaamednatnea&dmmaimdﬁm Btkaifsh
metal silicates are uggllndy /sy, A, v Wadliels UoY, 130LhE AR PLS
Patents 1,072,835 and 1,087,477, all of which are
10. hereby incorporated by reference for such
W descriptions. An example of amorphous zeolites useful
herein can be found in Belgian Patent 835,351 and
this patent, too, is incorporated herein by reference.
The detergent compositions of the present
15, invention also include water soluble and/or water
insoluble detergent builder salts. Suitable
inorganic alkaline builder salts which can be used
are alkali metal carbonates, borates, bicarbonates
and silicates. (Ammonium or substituted ammonium
20.  salts can also be used.) Specific examples of such
salts are sodium carbonate, sodium tetraborate,
sodium bicarbonate, sodium sesgquicarbonate, and
potassium bicarbonate.
The alkali metal silicates are useful builder
25, salts which also function to make the composition
anticorrosive to washing machine parts. Sodium
silicates of Naj0/8i0; 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 also be
30. used.



anticorrosive to washing machine parts. Sodiumsilicates of [err] ratios of
from1l.6/1 to 1/3.2 especially about 1/2 to 1/2.8 are preferred. Potassium
silicates of the sanme ratios can also be 30. used. 21. \Were the nono
or disodiumcitrates are used as the principle builder salt, it is
preferfed to add a sufficient anount of an alkali netal silicate to adjust
t he pH to about that which is obtained with 5. the trisodiumcitrate
buil der salt. Though it is preferred that the detergent conposition be E&
phosphat e or pol yphosphate free or substantially pol yphosphate free, snal
anounts of the conventional polyphosphate byilder salts up to 10. 15%
by wei ght can be added where the |ocal Ieglslatlon permts such use.
Speci fi c exanpl es of such builder salts-are-sodiumtripol yphosphate (TPP),
sodi um pyr ophosphat e, potassiunlpyrophosphate, pot assi um tri pol yphosphat e

and sodi um 15. exanet aphosphat e. sodi um tri pol yphosphate (TPP)
is a preferred porypH@@%ﬁ%t e ﬂg?hgrfGFﬁﬁgéFWoﬁégkﬁéFg Fﬁg B&%@pﬁ&sphate
is added it is Fﬁhﬁfpf&h@lpﬂdeﬁuihden aabuntlbf1sSptefé5%@dAsonaﬂﬂ|aned

ol yphosphabe | AL St kent BhFndh) GF BfCaukafhPenns g1 LaBRBY Bb OTS, B€

sui tabl e bU|Ider%djm%¢uUhe pBrbexabpub, thhbsﬂhucbclgsebﬂﬁnnIdSW1P§tents
4,316,812, 4, 2641:14%611@f&oén?:ﬁ%?ﬁ?atemﬁ’lia@f93?16 al kal i ne 25,

bui l der salts can be used wt e nonioni ¢ surfactant
Though ib is preferred that the debergent

compos;h;on be phosphate or polyphosphate free or
substantially polyphosphate free, small amounss of ;J
~ the conventional polyphosphate builder. salts up to |
10. 15% by weight can be added where the local
legislation pérmiﬁs;such use., Specific examples of
such:builderusalhs are'sddium“hripo;yphosphate (TPP),
sodium pyrophosphate, potassium pyrophosphate,
potassium sripolyphosphate and sodium
15. ~ hexametaphosphate, The sodium tripolyphosphate (TPP)
is a p:eférred polyphosphate. In the formulabions
where the polyphosphate is added it is preferably
~added in an amount of 5 to lSiG.As menbioned
_ - previously, however, it is preferred that the
20. formulations be polyphosphate free or substantially
polyphosphate free. - .
Other typical suitable builders include, for
- example, those disclosed in U.S. Patents 4,316,812;
4,264,466 and 3,630,929. The inorganic alkaline
25. - builder salts can be used with the nonionic surfactant
detergent compoﬁnd_or in admixture with osher organic
or inorganic builder salss.
Other materials such as clays, particularly of
the water insoluble bypes, may be useful adjuncts in
30. compositions of the present invention. Particularly



detergent conpound or in adm xture with other organic or inorganic builder
ssalts. Oher materials such as clays, particularly of the water insoluble
types, may be useful adjuncts in 30. conpositions of the present
invention. Particularly 22. useful is bentonite. This material is
prinarilg montnorillonite which is a hydrated alggn niumsilicate in which
about 1/6{h of the alum nium atonms naybe repl aced by.nagnesiun1atons and
wi t,which 5. varyi ng anmounts of hydrogen, sodium potassium and

cal cium may be | oosely conbined. The bentonite in its nore purified form

(i.e..free fromany grit,_sand qr the |]ike) sujtable for_ detergents,
invariably contains at4¥%d! ’5?)%%’?&%‘??1 | ofit2 BAtETHRY ?‘?spgb’.“arllgat i on
exchange capacity i s atontasstikbmitéOviiiell 5iges. hpératddgabambrbhani te.

Particularly preferred bentonjt re.th ] r r S,
bent oni t es whi ch have %J{;%hé%'o% dlergs ?1§(O§e%\/yég£@p g’fﬁf%\ﬁéﬁ% %%/yﬁle%%%?aatoms
Kaolin Co. These bent orayls replieeduby onddgnesismfatomsecand| esthswhiebri bed

in British Pategt 40%2&%}% NS & tﬁf'qugg%é%éﬂ Pab&fhm *OdoLadsim and

Marriott and Dugan. clUsion 1n ent ‘conmpositfon of an .
effective armount of | FR¥HIERUIRAY Re girosedhi ¢pmipinedp. Thecheateaitanisn
function as viscosity gOdigote Pk Ofled | foNPI {118, 2PLBESEEOR ARY §PDLONEANd
surfactant substan- tially inproves the storage properties of the
conposition. The anphi%i?h%%buﬂﬂ%t% b@%o&%’?ﬁ%ﬁ@ﬂ#ol?\%@nabv}y

anal ogous in chem cal cérntecing ecat Alédst SGHxwWbwtMROrillonite and thus its
10. cation exchange capacity is at least about 50 to 75
\— ' medq. pef 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
15. soften textiles as described in British Patent
401,413 to Marriott and British Patent 461,221 to
Marriott and Dugan. |
The inclusion in the detergent composition of an
effective amount of low molecular weight amphiphilic
20. compounds which function as viscosity control and gel-
inhibiting agents for the nonionic surfactant substan-
tially improves the storage properties of the
composition.
The amphiphilic compounds can be considered to
25. be analogous in chemical structure to the ethoxylated
and/or propoxylated fatty alcohol nonionic
surfactants but have relatively short hydrocarbon
chain lengths (Cy-Cg) and a low content of ethylene
oxide (about 2 to 6 ethylené oxide groups per
30. molecule).



and/ or propoxylated fatty al cohol nonionic surfactants but have relatively
short hydrocarbon chain lengths (C2-C8) and a | ow content of ethyl ene oxide
(about 2 to 6 ethyl ene oxide groups per 30. nol ecul e) . 23. Suitable
anphlphlllc compounds can be represented by the follow ng general fornula:
[ERR] {5. where R represents a [err] alkyl grdﬁbg and n is a nunber of from
about 1 to 6, on average. Specifically the conpounds are preferably |ow .
([err] to [err]) alkylene glycol nono |ower ([err] to [err]) 10. alkyl\ﬂ
ethers. Mrre specifically the conpounds are preferably nono di- or

tri-lower ([err] to [eﬂﬁwiﬁﬂﬂmé<§hphﬂphiﬂldﬁﬁwhpéﬁWE% ¢aRrbé teépresehted
al kyl ethers. Speci ex l.es of suitable €. h|||c 15. conpounds

i ncl ude et hyl ene gﬁ?&gi QKﬁ QHQﬁﬁeﬁiﬁ ?hylene gl ycol nonobutyl

ether [err], tetraethylene glycol nonobutyl et her [err], and dipropyl ene

gl ycol nononet hyt ether [err]. 20. [err]g ! ycol nonoet hyl et her,
S especialléepreferred! The inclusion in 61?%5&%%m0%|t|0n of the | ow nol e-

25. cul ar i ght | ower al kyl ene glycol nono. al kyl -ether decreases the
viscosity of the cqiad tg %pxségéhéé"aé C2-Cg alkyl group, and n is a
number of from about 1 to 6, on average.
Speclflcally the compounds are preferably low
(Ca to C3) alkylene glycol mono lower (Cy to Cg)
10.  alkyl ethers.
| More speclflcally the compounds are preferably L~J
mono di- or tri-lower (02 to L3) alkylene glycol mono-
lower (Cj to Cs) alkyl ethers.
Spec1f1c examples of sultable amphlphlllc
15. compounds lnclude ethylene glycol monoethyl ether
a "(C2H5—O-CH2CH20H), dlethylene glycol monobutyl ether
(C4H9-0-(CH2CH20)2H), tetraethylene glycol monobutyl
ether (C4Hg-O-(CH,CH30)4H), and dipropylene glycol
monomethyl ether CH3-O-(CH,CHO),H.
- 20. | _' | ]
Diethylene'glycol monoethyl ether is especially
preferred. | .
_ The inclusion in the composition of the low mole-
25. cular weight lower alkylene glycol mono alkyl ether
o decreases the viscosity of the composition, such that
it is mofe easily pourable, improves the stability
against eettling and improves the dispersibility of
the composition on addition to Qarm water or cold
30. water. |



It is nore easily pourable, inproves the stability against settling and
sinproves the dispersibility of the conposition on addition to warm water or
cold 30. wat er . 24. The conpositions of the present invention have

I nproved viscosity and stability characteristics and renmain stable and
pourabl e at tenperatures as |low as about [err]. 94, The physi cal
stapilityvof the suspension of the detergent builder conpound or conpounds
and;gny ot her suspended additive, such as bl eaching agent, etc., in the
liquid vehicle in accordance with the present invention may be inproved by

the presence of a 10. stafilising agent _which s an al kanql ester of
phosphoric acid or an aIunj?bﬁn??ggPsgglgnﬁiGﬁeF&FaPFfiﬁﬂqilqWﬁﬁﬁiﬂﬁnQﬂﬁf
in stabllipy 025the c?&mpsovFan&E¢0b¢tgchndvsdab?ld&&t@H}ﬂéﬂﬂéﬂﬁﬁﬂﬁuksdnd
i ncorporation : o] . fec e of .an _aci di_¢ _Qrganic
phosphor ous cor_rpognd_hﬁ\%?‘%ggﬁaﬁtgglgiéhEﬁ Péggéggﬁpfﬁs 8ﬁ3§§%§ﬁ§§ iﬁﬂ_%&ﬁeﬁs
of phosphorous acid andbantabk&rol . As disclosed in the comonly assigned

co- pendi ng 20. U'S. Appli i e LLal : 7 halo€ rJ
correspondi ng to5 British Pa?ieurgit B{A}\Kgﬁ?égt Fggbﬁggz%%&totg‘f Qggﬁ}g%qﬁlg' of %k
2158453A, the di scl osufietergentchuiddercspparandd ofe compomndse fade fdy, ather

aci dic organi c phosphogygpeagBaUAEaRRYVRY BRcACRY Blealiingd agen®!,0WRLAN in
| nerease the stability, of e 94SQERILEn 9h BUckihhce wilh 1hh Addeaut
l'iqui d nonionic q _ _ ordan e presen
' invention may be improved by the presence of a
10. stabilising agent which is an alkanol ester of
W, phosphoric acid or an aluminium salt of a higher
fatty acid.
Improveménts in stébility of the composition may
be achieved in certain formulations by incorporation
15. of a small effective amount of an acidic organic
phoSphorous'compound having an acidic - POH group,
such as a partial ester of phosphorous acid and an
alkanol.
As disclosed in the commonly assigned co-pending
20.  U.S. Application Serial No. 597,793 filed 6th April,
1984, corresﬁonding to British Patent Application No.
85.09083, Serial No. 2158453A, the disclosure of
which is incorporated herein by reference, the acidic
organic phosphorus compound paviﬁg an acidic - POH
25. group can increase the”stability of the suspension of
builders in the non-aqueous liquid nonionic
surfactant. .
The acidic organic phosphorus compound may be,
for instance, a partial'ester of'phosphoric acid and
30. an alcohol such as an alkanol which has a lipophilic



surfactant. The acidi c organic phosphorus conpound may be, for instance, a '

partial ester of phosphoric acid and 30. an al cohol such as an al kanol
whi ch has a lipophilic 25. character having, for instance, nore than 5
carbon atons, e.g. 8 to 20 carbon atons. A specific exanple is a partia
ester éf phosphorlc acid and a [err] to [err] %4 kanol (Enpi phos 5. 5632

from Marchon); it is nade up of about 35% nono- ester and 65% di ester. The_
i nclusion of quite small anpbunts of the acidic organi c phosphorus conpounq;
makes the suspen- sion significantly nore stabl e against settling on 10.
standi ng but remai nehpgacileire hantings ffor i Hanee,0nssyd rtd P25 Yarbon
stabiliser, e.qg. bel bout 1%, i, ts stlc VI c05|ty w ll generally

decr ease. Inproveneﬁ?g %n %h s?%%ﬂ %ﬂi% QﬂﬁTllng properties of the
conposition may be achle@eépﬁflﬁﬁ@ E?amphgﬂﬁs|anpaﬁtxakﬂesﬁeﬁﬁd£CtlVe

amount of an al uni nigyl f | r f CI tQ e GO sition. The'
piSsplo 6] s i o &l 36 L g AR

alun1n|un1saI% stabilizing agents are
assi gned copendi ng 2BgRi é&PPoHaB°9°n3€ér |1$-I imo ma'ﬂZES ub9f fadcedt A5% ni’dho-

April, 1985, corresaendrngnBOGG%Balégﬁbkcat|on No. 86.04969 Serial No.
2172897A, the discl osureof whichi,s |ncoﬂforated ‘herein by reference. The
preferred higher aliphat r&ef APFYUELPHEs Ofi ARikey smaldmamenntss afo tiwout 22

carbon atons, nore @88idicppeganibl phbspmb&heuboh@:dnﬂxsza@@éo%é‘t%erﬁnd
espeC|aI|y prefefabkiohr9?58?9%&a%%1§°m%§ec%ta%ﬁe against settling on
"10. standlng but remalns pourable, whlle for the low
concentratlon of stablllser, e. g. below about 1%, its Qul
plastlc v1scos1ty will generally decrease. '
Improvements in the stablllty and anti-settling
_ propertles of the compos1tlon may be achieved by the
15. | addltlon of a small effectlve amount of an aluminium
'salt of a hlgher fatty ac1d to the composition.
The alumlnlum salt stab111z1ng agents are the
.subject matter of the commonly assigned copending
appllcatlon U S. Ser1al No. 725,455, filed 22nd
20. Aprll, 1985, correspondlng to G.B. Appllcatlon No.
86.04969 Serial No. 2172897A the dlsclosure of which
..ls 1ncorporated here1n by reference.
' ~ The preferred hlgher allphatlc fatty acids will
have from about 8 to about 22 carbon atoms, more o/
25. preferably from about 10 to 20 ‘carbon atoms, and
especlally preferably from about 12 to 18 carbon
atoms. The allphatlc radlcal may. be ‘saturated or
unsaturated and may be stralght or branched. As in
.y the case of the nonlonlc surfactants. mixtures of
| 30. | fatty ac1ds may also be used such as those derived



atons. The aliphatic radical my be saturated or unsaturated and may be
sstraight or branched. As in the case of the nonionic surfactants, m xtures
of 30. fatty acids may al so be used, such as those derived 26. from
natural sources, such as tallow fatty acid, and coco fatty acid. Exanples
of the fatty acids fromwhich the alum nium saljgstabilisers can be forned
I nclude,\ 5. decanoi ¢ acid, dodecanoic acid, palmitic acid, nyristic
acid, stearic acid, oleic acid, eicosanoic acid, tallow fatty acid, coco
fatty acid and m xtures of these acids. The alum niumsalts of these acids
are generally comercially avail able, and are prefer

-hio. ggly us d ind
the triacid form e.EXOR (RAYHEAL STRUFCES: RUCh @F ntahioyi §REEY 226 ?ér?f.
The nonoaci d salts, edro afattypiadidpnostearate [err] and diacid salts,
e.g. alumniumdistearate,_[err] and.mxtures of t 13, < Lhr of the
nmono-, di- and triacid al utftam §a??gl%%n£%€§% %%¥%§e F°?t8ﬁ§%ﬂngﬁe
preferred, however, tdhimiriuhrsakt dstabibl hsens seansbeofiprinedsincludast

30% preferably at quééaég@@ §§$§Ci3$%%$§£8{ ré@#%éa%?iﬁ§§§c8gg§3t t he

total anmount of "20. umnrum tatty sal't alumniumsalts, as
nenti oned above, are mynisti¢acidavateanie agidcapleiceasidy prEAERBAL6Y,

for exanple, Saponifyi@?da'E@iiawafégtyeaSidgnéaab fattysheaal anachdxtaies
fol | oned by treatnent o the 25.. “resultin san with glunk ghgggngbiggc.
Al t hough the applicar®E &Res®tagidf-t oTBe %gﬁﬂﬂn um salts o
are generally commercially available, and are prefer-.
10. ably used in the triacid form, e.g. aluminium

— - stearate as aluminium tristearate Al(C;7H35C00)3.

' The monoacid salts, e.g. aluminium monostearate
(AL(OH)9(C17H35C00) and diacid salts, e.g. aluminium
distearate, - A1{OH) (C17H35C00),, and mixtures of two

15, or three of the mono-, di- and triacid aluminium
salts can also be used. It is most preferred,
however, that the triacid aluminium salts comprises
at least 30%, preferably at least 50%, especially
preferably at least 80% of the total amount of

20. aluminium fatty acid salt. |

The aluminium salts, as mentioned above, are
commercially available and can be easily produced by,
for example, saponifying a fatty acid, e.g. animal
fat, stearic acid, etc., followed by treatment of the

25, resulting soap with alum, alumina, etc.

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

30. aluminium salt increases the wettability of the solid



by any particular theory of the manner by which the al um nium salt
functions to prevent settling of the suspended particles, it is presuned
that the 30. alum niumsalt increases the wettability of the solid 27.
surfaces by the nonionic surfactant. This increase in wettability,
theregore, all ows the suspended particles to2¥re easily remain in
suspehsion. Only very small anounts of the alum niumsalt 5. ~
stabilising agent are required to obtain the signifi- cant inprovenment iw
physical stability. In addition to its action as a physical stabilising

agent, the al um ni ‘éﬁ‘r&&'cbsh%’y e Qﬁﬁﬂlbﬁl'&@@rﬁé@ﬁ@.gesr VLT3 U s e

physi-cal stab|I|S|ng ents that Is'nonionic in character and is

conpatible with t hénnHﬁtGﬁP&q‘éGﬂ’f'a&h&ﬁte%@oW%&%@%nqﬂ erfere

with the overal | deagtgeney @b wmoeeC@uRALY ireiaid IQidHliB EnHOTE.
anti-foamng effect; it _can function L_Lo boost the acbdglv of, fabric

softeners, and it confe®Ly YSkdePTRdia ARAURES G sﬁ?ﬁﬁ
bl eachi ng agents alseabllaasuhgedglamdrp, rhqumwem mm:.xastmlsmrgmefl-

bl eaches and oxy%cgfgkggﬁ Savensdeol;! n%hg)gg' g'n t%tbeil( | fied by sodium 20.

hypochlorite (Na ssium-di ch dra Yo avai | abl e
chlorine), and trichl or &nsedditdonc taciids( %%mmsata ehysimdlne) . Oxygen

bl eaches are prefeggggquglgﬁea keSSl & §%Q&ﬂ%¥ it |né¥haﬁ§so [ate

hydrogen peroxide in solutio eferre exarrp um and
pot assi um per bor at &&°nadr éér"ﬂé‘ﬁéﬁ@? Y@ Tp OtReSs hssicaly it Ak lelssingn nono-
10. agents that it is nonlonlc in character and is

compatlble w1th the nonionic surfactant component and *\J
does not interfere with the overall detergency of the
composition; it exhibits some anti-foaming effect; it
cah_function to boost_the_activity'of fabric

15. 'softeners, and it conferé a longer relaxation time to

the suspensions.

The bleachlng agents are class1f1ed broadly, for
convenience, as chlorine bleaches and oxygen
bleaches. Chlorine bleachés_a:e typified by sodium

20. hypochlorite (NaOCl), potassium dichloroisocyanurate
(59% availabie éhloriné), and trichloroisocyanuric
acid (95% availablé chlorine). .Oxygen bleaches are
'prefexred.and are represented by percompounds which o

_ liberate hydroggn pequide in solution. .Preferred et
25. examples include sodium and potassium perborates,
percarbonates and perphosphates, and potassium mono-
persuiphate. The perborates, particularly sodium
perbdréte monohydrate are especially preferred.
_ | The peroxygen compound is preferably used in
~30. admixture With an activator therefor. Suitable



per sul phate. The perborates, particularly sodi um perborate nonohydrate are
~-especially preferred. The peroxygen conpound is preferably used in 30.

adm xture with an activator therefor. Suitable 28. activators which can
| ower the effective operating tenperature of the peroxide bl eaching agent
are disclpsed in U S. Patent 4,264,466 or in col. 1 of U S. Patent

4,430, 244, the rel evant di scl osures of 5. whi'ch” are incorporated herein

by (9ference Pol y- acyl ated conpounds are preferred activators; anong
t hese, conpounds such as tetraacetyl ethylene diamne ("TAED') and

pent aacetyl glucose are partlcul arl_y preferred. 10. O her useful

activators include, fRACEHEAALS WAl can | kQWer Hhe eifertive @rerating

et gyl ItdeneI Penzo?Le| acdngd éla:ka’mﬂ:é tesf Sind Speﬁfiiédé dsT€aER{ Y Xé(%éh}:@ agst atle

and its salts, alky e C raacety cour i

("TAGU'), and the der?‘i}aﬁ‘fa]&%%e%f ’lg’?é {Iﬂi‘% %é%f?ﬁ H‘aﬁ‘gieg .

activators are discl odbds. fmtemanqo.lﬁo;mu &hePa:tené\sarﬂt 1di5(8126$uﬁe426f950

and 3,661, 789. The bl i.nt eract ] er n

conmpound to for-rgn a peﬁ%%(yam#eol c‘#ﬁépaz%é/d 1J;l‘?al’?éen 1?%\,\%%&}@& Qm%§E§ It

is preferred to incl uchcielajaqlle’s:!momgiam mefmglt‘e@omqatexat@rgomnong

i nhi bit any undesired ¢ SHH PET raé&é fﬂgtgyﬂéﬁgeﬁlamlne
u

peroxide in the wash so utlon i N t presence of netal i1ons itab
sequestering 25.  agehtTAERC) @nd E%t%ﬁir% gLeRPSen 3%¢ tRABEIARLAT1Y-
triacetic acid (NTA), mtdpsdrareg di am ne tetraacetic

10. Other useful activators include, for example,
N\ acetylsalicylic acid defivativeé, ethylidene benzoate
acetate and its salts, ethylidene carboxylate acetate
and its salts, alkyl and alkenyl succinic anhydride,
'tetraacéiylglycouril ("TAGU"), and the derivatives of
15. these. Other useful classes of activators are
disclosed, for example, in U.S. Patents 4,111,826;
4,422,950 and 3,661,789.
The bleach activator usually interacts with the
peroxygen compound to form a peroxyacid bleaching
20. agent in the wash water. It is preferred to include
a sequestering agent of high complexing power to
inhibit any undesired reaction between such peroxy-
acid and hydrogen peroxide in the wash solution in
the presence of metal ions. Suitable sequestering
25. agents include, for example, sodium salts of nitrilo-
triacetic acid (NTA), ethylene'diamine tetraacetic
acid (EDTA), diethylene triamine pentaacetic acid
(DETPA); diethylene triamine pentamethylene phosphonic
acid (DTPMP); and ethylene diamine tetramethylene
30. phosphonic acid (EDITEMPA). The sequestering agents



acid (EDTA), diethylene triam ne pentaacetic acid (DETPA); diethylene
tiriam ne pentanet hyl ene phosphonic acid (DTPMP); and et hyl ene di am ne

t et ramet hyl ene 30. phosphoni ¢ acid (EDI TEMPA). The sequestering agents
29. can be used alone or in adm xture. In order to avoid | oss of peroxide
bl eachi ng agent, e.g. sodium perborate, res®%4ng fromenzyne- induced
decongosition, such as by catal ase enzyne, 5. the conpositions may A~
additionally include an enzyne inhibitor conpound, i.e. a conpound capabke
of inhibiting enzynme-induced deconposition of the peroxide bleaching agent.

Sui tabl e i nhibitor cawrmumdaraqdjiécazosgd ddnikturdatent 3,606,990, the
10. rel evant disclosure of which i-s incaorporated herejn by reference. O

special interest as theihRsie%tt@Rtithdosh Rt REAH IR MrrRCRing
hydr oxyl ami ne sul plaqhe;tan(i -@i.h&oataint Iperdioal e h ks fig NEr&il égzymé-t he
15. preferred non- US. CO 05|t|ons of ‘the present vention SU|tabIe
amounts of the hydr zf ?{? OMROFIHH A G ﬁ#)&ya%at%ga BHAE0. 01 t o
0.4% Generatty, hdc\he\/aomp@lamldrfs anayu redsl iofi cnadhne imdidde cars enzyme to
about 15% for exanphg qt]f é‘é’ 1Q%,_ b gn__; é{kﬁ ition.
addition to the defer ent tﬁ% Q’und\/ag'l c')au's)é\t,'\'ﬁd du?éerg ?ﬁg%g‘? I ves or
adj uvants may be pn@@ehuhhmgﬂﬂyZﬁﬂ&ﬂkﬁﬂ“ﬂﬁﬂwﬁﬁﬂnmRQﬁ%ﬂ%@n|Qfeﬁh#t|ona
desired properti es pedoilitle 81 dai il Werd. AGAINGILe Hnniprbare.  Thus,
t here may be |nclu5 d in the formula-: tion,, mnor amounts of so
suspendi ng or ant,cp@g@ygds are disclosed in U.S. Patent 3,606, 990 the.
. relevant dlsclosure of whlch 1s 1ncorporated herein
' by reference. o \J
of spec1a1 lnterest as the lnhlbltOr compound, |
dmentlon can be made of hydroxylamlne sulphate and
other water—soluble hydroxylamlne salts. In the
;54 preferred non—aqueous composztlons of the present
1nvent10n, sultable amounts of the hydroxylamine salt
inhibitors can be as low as about 0.01 to 0.4%.
Generally,_however, sultable amounts of enzyme
inhibitors are up to about 15% for example, 0.1 to
20. 108, by weight of the comp051tlon._
In addltxon to the detergent builders, various
other detergent add1t1ves or adjuvants may be present
in the detergent product to glve it additional
des;red propertles,_elther of functional or aesthetic \“)
25.  nature. Thus, there may be included in the formula-
tion, minor amounts of soil suspending or anti-redepo- -
sition agents, e.g. polyvinyl alcohol, fatty amides,
sodium carboxymethyl cellplose, hydroxypropyl methyl
cellulose. A preferred anti-redeposition agent is
30.  sodium carboxymethyl cellulose having a 2:1 ratio of



sition agents, e.g. polyvinyl alcohol, fatty am des, sodi um carboxynet hyl
.cel l ul ose, hydroxypropyl nmethyl cellulose. A preferred anti-redeposition
agent is 30. sodi um car boxynet hyl cellul ose having a 2:1 ratio of 30.
CM MC which is sold under the trade nane Relatin DM 4050. Opti cal

bri ghteners for cotton, polyam de and pol yester fabrics can be used.

Sui tabl e optical brighteners include stil bene, triazole and benzi di ne 5.
sul'phone conpositios, especially sul phonated substituted triazinyl
stilbene, sul phonated naphthotriazole stil bene or benzidi ne sul phone, nost
preferred are stilbene and triazole conbi nat$®ns. Preferred bri ghteners are
stil bene Brightener N4 10. whi ch is a dinorpholino dianilino stilbene
sul phonate. Enzynes, preferably proteolytic enzynmes, such as subtilisin,
bromel in, papain, trypsin and pepsin, as well as anyl ase type enzynes,

| i pase type enzymasM/MOdviicH iesséhdrender amhdet naéel. n@nef BelatlisnBines
15. I ncl ude P ase slurry, esperase slurry and anyl ase. A preferred
enzyme i s Esperase @%ggistered,Tradenark) SL8 which is a grotease.

Anti-foam agents, e.g. Gpticah hohgovenerssfen eetpn, caAsyam¥de4apdn al so

be added in snall | §-cZR b d, sBREhBLECHHSScat O
tetrachlorosalicyléééf?%%ygnd exacﬁ?orop%e%%? | Ci g

fungi ci des; dyes; pi.gnments
(wat er di spersi bl Eightenerstinekudey) spitbene: Bpiazs ?s?"gngﬁbﬁgpgl}ﬁi ng
agents, Such’ as soglilphémé heompesiyiosel ésbostal byl suliphorasednd pH
puffers; colour salg &isused SLEFFNT1 DELIBIR.2"dul¥R8nQ0daP! ueT NG agents
, ' naphthotriazole stilbene or benzidine sulphone, most
~ preferred are stilbene and triazole combinations.
Preferred brighteners are stilbene Brightener N4
10. which is a dimorpholino dianilino stilbene sulphonate.
' Enzymes,'preferably proteolytic enzymes, such as
subtilisin, bromelin, papain, brypsin and pepsin, as
well as amylase type enzymes, lipase bype enzymes,
and mixtures thereof can be used. Preferred enzymes
15. include protease slurry, esperase slurry and
amYlase.' A preferred enzyme is Esperase (Registered
Trademark) SL8 which is a protease. Anti-foam
agents, e.g. silicon compounds, such as Silicane L
7604 can also be added in small effective amounts.
) 20. Bacherigides, e.dq. teh;achlorosalicylanilide and
hexachlorophene; fungicides; dyes; pigments (wabter
dispersible); preservatives; ulsraviolet ébsorbers:
anbi-yellowing agents, such as sodium carboxymethyl
cellulose; pH modifiers and pH buffers; colour safe
25. " bleaches, perfume and dyes and bluéing agents such as
ulbramarine blue can be used.
The composition may also conbtain an inorganic
insoluble thickening agent or dispersant of very high
surface area such as finely divided silica of

30.



ultramari ne blue can be used. The conposition may al so contain an inorganic
I nsol ubl e thickening agent or dispersant of very high surface area such as
finely divided silica of 30. 31. extrenely fine particle size (e.g. of
5-100 mlli- mcrons dianeters such as sold under the name Aerosi
(Registered Trade Mark)) or the other highlgiyolum n- ous inorganic carrier
materi &ls disclosed in U 'S. 5. Pat ent 3,630,929, in proportions of
0.1-10% e.g. 1 to 5% It is preferable, however, that conpositions mhlgﬁ
form peroxyacids in the wash bath (e.g. conposi- tions containing peroxygen

conpound and acti )-.ke t |aII fr f_ ounds
and 10. of other¥§£ %%%Fg @Eﬁé ﬁggtggg% gound ey ?ﬁ%%a%%gqu%9¥PS|llca
and silicates pronmcéonﬁedmn@esbrsdSdsboﬁpogpﬂdomndkrtWQEp@@mwy@@nbsiNua

stability of the @ﬂébggtefahtﬁrhaethﬁrﬁqqp3§'Eh@no érngh%?g' g@,@ﬂﬁ_.he

di spersibility of. he conposition .in water grlndlng
and reducing the ﬁHFtFEP§9§Pi6 SPrFHSrSBPtGrBG#Pd Q%9QQQN§QI%1 -100

m crons, pr%erabbatéﬁssat,bao 4Q9ni ihoﬁi'oPB(it'IBh% Rreeiornahlog t @ lgess than
10 microns. The.s ngU|#gers are plleg i n partlcle .20.

si zes of about 108° 4068 Bref ﬁ? 1eTh °H8 BIni ety GorRAsitdansh
phase can be n1xeﬂhmchhfbhm pekbdyhrilddeia pheowash ®atdf t(@r.garcomipes iout

the grinding operggjion. cggtglgﬁggtggggx& Eﬁ'%b&&%%ndngﬂynégtnggbéﬁs

m xt ure of | i qui-d "nonronrc sur
therefor) be substantlally free of such compounds and

.10. of other s111cates. 1t has been found, for instance,
' that slllca and 5111cates promote the undesired )
decomposltxon of the peroxyacld._
' The stablllty of the bullder salts in the
comp051tlon durlng storage and the dlsperSLblllty of
15. .the composrtlon in water may be 1mproved by grinding
| ‘and reducxng the partlcle s1ze of the solid builders
_to less than 100 microns, preferably less than 40
mlcrons and more preferably to less than 10 microns.
_ 'The SOlld bullders are generally supplled in particle
20. 51zes of about 100 200 or 400 mlcrons. The nonionic
llqu1d surfactant phase can be mlxed w1th the solid
buxlders prlor to or after carrylng out the grinding
operatlon. _
In a preferred form of the . 1nventlon,_the
25. mlxture of 11qu1d nonionic surfactant and solid
1ngred1ents is subjected to an attrltlon type of mill
in which the partlcle sizes of the solld ingredients
are reduced to less than about 10 microns, e.g. to an
average partlcle size of_2 to 10 microns or even
30. lower (e.g. 1 ﬁioron). _Preferably iess than about



ingredients is subjected to an attrition type of mll in which the particle
sizes of the solid ingredients are reduced to | ess than about 10 m crons,
e.g. to an average particle size of 2 to 10 microns or even 30. |ower

(e.g. 1 micron). Preferably |less than about 32. 10% especially |less

t han about 5% of all the suspended particles have particle sizes greater

t han~10 rti crons. Conpositions whose di spersed p&-ticles are of such snal

si z&_ have inproved stability 5. against separation or settling on storage.
Addi tion of the acid term nated nonionic surfactant conpound aids in the

di spersibility of the dispersions without a correspondi ng decrease in the

di spersi ons st abi | i t%loagas&@bcﬁatlulyi n@ssl@han abfodtnlﬂ_éaez_ﬂrélrlg!m be high
operation, it is preferred.that the proportion of .sqlid. ngredients i g
enough (e.g. at |east SBSHEe oa§3&ﬁq'§§ 3‘5‘3& PEEd q‘rﬁlts His ep"artteiTadT es
are in contact wth dfcmiciieas.anfompesidionsbshase alispextses gedtfiiddmasone |
anot her by 15. the nQRiOQLC S kf . t Jsi qui Al Lding, step any »
remaining liquid non?g%L§E53? gb?ghgﬂbgﬁz%bh%%ﬁédgﬁﬁﬁ?%gpég%gﬁgigi

formul ation. M 13- wRgGANSHpSEPFRItAG @rhsets Lilpg lomigtioyagn. sidddidrion
mobi | e grinding el engt $hgaueidl R midak ed0AdniSHld BurkhctAS cdiiouiY

use a laboratory batch attritor having 8 mm.di aneter steatite grindin

balI's. For larger s8iB8 &5 khg é&ﬁﬁ%%iﬁ?ﬂ t@béﬁaﬁhﬁ;qﬁQHeq§+9Mﬁ(ﬂiéﬁﬂﬁ%}
are 1 mmor 1.5 nmm daaeeireesponddindg dedrleaswriti vhe @idpersicHildtapility

getmeen a stator-anda%a%gstr%%%@l%%%[atlng at a relatively high speed (e.qg. .

N\

10. In the grinding operation, it is preferred that
the proportion of solid ingredients be high enough
(e.g. at least about 40% such as about 50%) that the
solid particles are in contact with each other and
are not substantially shielded from one another by

15. the nonionic surfactant liquids. After the grinding
step any remaining liquid nonionic surfactant can be
added to the ground formulation. Mills which employ
grinding balls (ball mills) or similar mobile
grinding elements have given very good results.

20. Thus, one may use a laboratory batch attritor having
8 mm diameter steatite grinding balls. For larger
scale work a continuously operating mill in which

U/ there are 1 mm or 1.5 mm diameter grinding balls
working in a very small gap between a stator and a

25. rotor operating at a relatively high speed (e.g. a
CoBall mill) may be employed:; when using such a mill,
it is desirable to pass the blend of nonionic
surfactant and solids first through a mill which does
not effect such fine grinding (e.g. a colloid mill)

30. to reduce the particle size to less than 100 microns
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CoBall mll) may be enpl oyed; when using such a mll, it is desirable to
pass the blend of nonionic surfactant and solids first through a ml|l which
does not effect such fine grinding (e.g. a colloid mlIl) 30. to reduce the
particle size to less than 100 m crons 33. (e.g. to about 40 m crons)
prior tto the step of grinding to an average particle dianmeter bel ow about
10 mcrons in the continuous ball mll. In the preferred heavy duty liquid
det ergent 5. conpositions of the present invention, typical propor
tions (based on the total conposition, un#gss ot herw se specified) of the
ingredients are as follows: Liquid nonionfT®

range of about 20 to 60, such as 25 to 45 percent; Acid term nated nonionic
surfactant may be omtted, it is preferred however that it be added to the
conposition in an anount in the range of about 20 to 60, such as 3 to 15
percent; 15. (e.g. o, akeud 4@tmicreng) BBELOEaBBoRVRi €888 @Lbui | der salt

in the range ofgaPRdingOté OalSaverafeaparbibPe3aiBfibeRt befBAS ARG
20. 9 DU LEE #ferend 1 vhE FanPhnings, bl BF Libout 0 (o 30, such
: ; - i a ‘TReSr bout 0 to 30, such as

5 to 25 percent; Cophhywike pfePeotyedrybavy dodypdigumhbedesenhedsi de al kal

oS! iy SbABSHEL AL RORRS bPbORs! MOERSoRRoNplclE HopRuch o0 2
_ tions (based on the total composition, unless

otherwise specified) of she ingrediénts are as
follows: S . : _

_ Liquid.nonionié_surfacbant detergent in the

10. range of about 20 to 60, such as 25 bo 45 percens;

Acid;hefminaped,nOnionic,sunfacbanb may be
omitted, it is preferred however that it be added to
_thé composibion in an_émount_in Bhe range of about 20
8o 60, such.as.3:ho_;5_percent; _

15. . Alkali metal lower polycarboxylic acid builder
salt in the range of about 20 bo 45, such as 25 to 35
percent; _ S | . | -

- Phosphate desergent builder salt in the range of
about 0 4o 15%, such as 5 bo 15%' _

20. . Alkali mebal silicate in the range of aboubt 0 bo

30, such as 5 bo 25 percenb; : g_/

Copolymer of polyacrylate and polymaleic
anhydride alkali mebtal salt anti incrustation agent
in the range of about 0 8o 10, such as 2 to 8 percens;
25. - . Alkylene glycol monoalkylether anti-gelling
..agent may be omitted, iﬁ is preferred however that it
be added to the composition in an amount in the range
of about 5 4o 20, such as 5 bo 15 percens;
Phosphoric acid alkanol ester'shabilizing agent
30. in the range of 0 8o 2.0 or 0.1 o 2.0, such as 0.10

surfactant detergent in the 10.

3



agent may be omitted, it is preferred however that it be added to the
.conposition in an anount in the range of about 5 to 20, such as 5 to 15
percent; Phosphoric acid al kanol ester stabilizing agent 30. in the
range of 0 to 2.0 or 0.1 to 2.0, such as 0.10 34. to 1.0 percent;

Alum niumsalt of fatty acid stabilizing agent in the range of about 0 to
3.0,-suchtas 0.5 to 2.0 percent; 5. I t i%4preferred that at | east
one, gf the phosphoric acid ester or aluminiumsalt stabilizing agents be

i ncl'uded in the conposition; Bleaching agent in the range of about 0 to 15,
such as 5 to 15 percent; 10. Bl each activator in the range of about O
to 8, such as. 2 to 6 erkdhtpex@mptest eri ng agent for bleach in the range of

about 0 to 3.0, preferabl yaQym ) r : tizfed i § g LN
the range of about 0 15. to 3.%&%r%ie)€a %%t@t%cﬁgoggﬁ%%%?ﬂnﬁﬁ%’é#

bri ghtener in the rarige e dange f RW Hried o3 dhi yseclr5as 0 15 0tperelnt ;
Enzymes in the range gdrcdypit O to 3.0, preferably 0.5 to 2.0 percent; 20.

Perfune in the range of ahout, O tqﬁg.o,%freferably 0.25 to 1.25 percent;
Dye in the rang®-of about OF t3® PaREerred that 2 Iepst 1ne. 950t N®ar i ous of
the previously menti @eskghbdic wasid % st éxfirnod pd it L yn bea Btldetab Dl fgbhgve

the desired agents be included in the composition;
Bleaching agent in the range of about 0 to 15,
such as 5 to 15 percent;
- 10. Bleach activator in the range of about 0 to 8,
-~/ such as 2 to 6 percent;
Sequestering agent for bleach in the range of
about 0 to 3.0, preferably 0.5 to 2.0 percent;
Anti-redeposition agent in the range of about 0O
15. to 3.0, preferably 0.5 to 2.0 percent;
Optical brightener in the range of about 0 to
2.0, preferably 0.25 to 1.0 percent; -
Enzymes in the range of about 0 to 3.0,
preferably 0.5 to 2.0 percent;
20. Perfume in the range of about 0 to 3.0,
preferably 0.25 to 1.25 percent;
Dye in the range of about 0 to 0.10, preferably
U 0.0025 to 0.050.
Various of the previously mentioned additives
25, can optionally be added to achieve the desired
function of the added materials.
Mixtures of the acid terminated nonionic
surfactant and the alkylene glycol alkyl ether anti-
gel agents can be used and in some cases advantages

30. can be obtained by the use of such mixtures alone, or
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function of the added materials. Mxtures of the acid term nated nonionic
surfactant and the al kyl ene glycol al kyl ether anti- gel agents can be used
and in sonme cases advantages 30. can be obtained by the use of such

m xtures al one, or 35. with the addition to the m xture of a stabilizing
and anti-settling agent. In the selection of %he additives, they wll be
chosen' to be conpatible with the main consti% tnts of 5. t he detergent,-
conposition. In this application, as nentioned above, all proportions a
percentages are by weight of the entire formulation or conposition unless
ot herw se indicated. The concentrated non-aqueous nonionic liquid 10.

det ergent conposi tHidh dthe Rddiktdsamite hgtnbrture pefisesstabil iging and

water in the wasmggkﬂuggggE%&#ngéH@§entIy used honme washi ng machi nes
normal Iy use 250 grans of powder_ detergent to wash,a, full |oad of_|aundry.

In accordance with- the 1t dd¥hisalectinn #f orhemddibbyes 77they oVidbole 100
grams of the conceifHosdrectd iRl cbipdt IBle wibtier €igdt m&DRPE6hEL DBubAtseeded.

DBl e e e e Al e Ol (eSS0 Rl PETBORLY OO @
Vi ght % Noni.oni ¢ mentf iorteahtalimte; gelll .proportions afd-gérdentlagesnarnat ed
surfactant = . by weight ‘b Grid Kaids FE B d VL 87 SFALBRYILL 18R
unless otherwise indicated. - -
The concentrated non-aqueous. nonionic liquid
10. detergent compdsition of :the present invention
dispenses readily in the water in the washing
machine. The presently'used-homefwashing machines
normally use 250 grams of powder detergent to wash a
full load of laundry.-'In_acchdance with the present
15. invention only about 77 ml or about 100 grams of the
concentrated liquid nonionic detergent composition is
needed. _ ' ' '
In a prefe:red embodiment of the invention the
detergent composition of a typical formulation is
20. formulated using the below named ingredients:

Weight %
~Nonionic surfactant_detergént.. 30-40

Acid terminated surfactant : : 4-10 W/

Alkali metal lower polycarboxylic
25, acid builder salt . 25-=35
Copolymer of polyacrylate and polymaleic
anhydride alkali metal salt anti-
incrustation agent (Sokalan CP-5). 3-5

- 30.

9



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

.incrustation agent (Sokal an CP-5) 3-5 30. 36. Pol yphosphat e

bui | der salt 0-15 Al kyl ene gl ycol nonoal kyl et her anti -

gel l'ing agent 8-12 Al kanol phosphoric acid ester

0.1-0.5 5. Al kali metal perborate bl eachi ng agent

8 12 Bl each activator (TAED) 3.5-5.5 Sequestering agent
Da&9 est (Trade Mark ) 2066) 0.75-1.25 10.

Ant I=r edeposition agent (Relatin DM (4050)

0.75-1.25 Optical brightener (Stilbene Bright®her N4)

0. 25-0.75 Enzynes (Protease-Esperase SL8) 0.75-1.25 15.

Per f urme - 0.75-1.0 Dye _

0. 0025-0. 0100 The |nvent|on may be put into practice in various ways and a

nunber of specific ﬂ%“} 2% described goq&llustrate
the invention with E‘:AM{ ence aﬁlo t%elgdécorrpanyl ng exanpl es an?:l %?}
acconpanyi ng dr aw mymmr@yqohm@ammm@ ptbhs plotting ash

content of cal cined Vﬁ Wtﬂlﬁﬁl agai nst the concentration gifjsletergent
conposition in the ba used to_wash the said smatghf EXANPLE 1

A concentr at ed nondhk&%ﬁ&#IHQRERPQRkﬁcﬁﬁ¥§ ester

5. Alkali metal perborate bleaching |
agent ' _ | 8-12
Bleach activabor (TAED) 3.5-5.5
Y Sequestering agent (Dequesh (Trade
Mark ) 2066) | 0.75-1.25
10. Anhi—redepositibh agent'(Relétin _
| DM (4050) 0.75-1.25
Optical brlghhener (Stilbene
Brightener N4) _ 0.25-0.75
Enzymes (Protease-~Esperase SL8) ~0.75-1.25
15, Perfume o | | 0.75-1.0
Dye 0.0025-0.0100
The invenhign may be put into practice in various
ways and a number of specific embodiments will be
20. described to illustrate the invention with reference
\_/ to the accompanying examples and the accompanying

drawings, Figures 1 and 2, which are graphs plotting
ash content of calcined wash swatches against the
concentration of dehe;gent domposition in the bath
25. used to wash the said swatches.
EXAMPLE 1 _

A concentrated nonaqueous liquid nonionic
surfactanbt desergent composition is formulated from
the following ingredients in the amount specified in

30. : Table 1 below.



surfactant detergent conposition is forrmulated fromthe foll ow ng

Ingredients in the anount specified in 30. Tabl e 1 bel ow. 37.
TABLE 1 Ingredients Wei ght % A m xture of
[err] fatty al cohol condensed with 7 noles of propylene 5. oxi de and 4
nDIesietherne oxide and [err] fatty alcohogjcondensed with 5 noles
propykene oxi de and 10 nol es et’hyl ene oxi de: 13.5
Surfactant T7 nonionic surfactant 10.0 10. Surfactant T9 '
noni oni ¢ surfactant 10.0 Acid tgkghgaéed Dobanol 91-5 reaction"
product with succinic anhydride (nmade as d above)

5.0 Trisodium citingrefiientisr 29.6 15. Copeligimty Fof

pol yacryl ate and Cofn L nti-incrustation agent
( Sokol an CP5) RohyFBuFEL o 5{9 Cfg %Qggynhihagﬁg gl ycol nonobutyl et her

anti- gelling agentcondensed with 7 moles of progglengo ‘Al kanol

phosphoric abid estgkxide and 4 moles QtﬁyS@QéuﬁkEaébﬁhate nonohydr at e
bl eachi ng agent

Tet raacet yl et hyl ene® u3aﬂiﬁef??%EtflﬁPBQ&h°889F9§F8r“1%h
4.5 25. Diethyl enetsinnies peopymahbybemdephnapMOrmolaeld sodi um sal t

3

(Dequest 2066) sequgshiLid 8gggk. T 1.0 13.5
Surfactant T7 nonlonlc surfactant | . 10.0
10. surfactant T9 nonionic surfactant ) 10.0
Acid terminated Dobanol 91- 5 reactlon'_ | _
product with succinic anhydrlde' \J
(made as described above) . 5.0
Trisodium cxtrate builder “ | _ 29.6

15. Copolymerx of polyacrylate and polymalelc
anhydride sodium slat antx—lncrustat;on
agent (Sokolan CP5) o | | _ 4.0
'Dlethylene glycol monobutylether anti-
_ gelling agent _ 10.0
20. Alkanol phosphoric acld ester 0.3
Sodium perborate monohydrate bleaching
' agent B 9.0
'Tetraacetylethylene dlamlne (TAED) bleach
o actzvator . 4.5 gj
25. D1ethy1enetr1am1ne pentamethylene
phosphorlc acid sodlum salt (Dequest

_ 2066) sequesterlng agent k _ 1.0
Relatin DM (4050) CMC/ME 2:1 blend ant1-
redeposition agent 1.0
30. Stilbene brightener N4 o 0.5
Protease (Esperase SLB) | :.' _ . 1.0
Perfume _ o . _ 0.5925
Dye . o B 0.0075 .

100.000



Rel atin DM (4050) CMC/ME 2:1 blend anti- redeposition agent

1.0 30. Stilbene brightener N4 0.5 Protease
(Esperase SL8) 1.0 Perfune
0. 5925 Dye 0. 0075 100. 000 38.

The fornmujation is ground for about one hour to reduce the particle size of
t he .suspended builder salts to | ess than 40 m &®ns. The fornul ated deter-
gen{ conposition is found to be stable and non-gelling 5. in storage and
to have a high detergent capacity. The fornul ati ons can be prepared w thout
grinding the builder salts and suspended solid particles to a snal

particle size, but best r&he tforamnavilon riad dgnougid BN GBI fsHeNH@ir bt 0

Cal'ts can be used as SRseERY PRt IR O o BiidedndRe putidet ¢
sizes of 5 to 10 nicregdds do tlesshitibage40s alittwonsd ‘s Bpenitothwldtiall deter—
particl es can be of OyuOkoiiceidlioh UY1K P ekl Xl AdIFA g
t he nonionic sug{aetqnt. The "grinding can be carried out in part prior to
m xi ng and gri ndi*'ng éonmFtorégearnsd ta hiayg & high detiexgept mupaFidper ation
can be carried out after mhe Fortiuiatiithg ican bes Yricidrdd wiltifout
formul ati ons 20. contai,ni.ng suspended buil der and sol'id partjcles, | ess than
40 microns in size algé"&fié'%@r:i : b@%ﬂﬂ%’Esﬁhtﬁ e suspeidfsh 4% t he
effect on particles to a small particle size, but best results
are obtained by grinding the formulation to reduce
| 10. the particle size of the suspended solid particles.
/ The builder salts can be used as provided, e.qg.
zeolites can be obtained in particle sizes of 5 to 10
microns, or the builder salts and suspended solid
particles can be ground or partially ground prior to
15. mixing them with the nonionic surfactant. The
grinding can be carried out in part prior to mixing
and grinding completed after mixing or the entire
grinding operation can be carried out after mixing
with the liquid surfactant. The formulations
20. containing suspended builder and solid particles less
than 40 microns in size are preferred.
EXAMPLE 2
U In order to demonstrate the effect on
encrustation of the substitution of sodium tripoly-
25. phosphate by an equivalent detergent builder amount
of trisodium citrate, the detergent composition
formulation of Example 1 containing 29.6% by weight
of trisodium citrate was compared in laundry washing
machine use with the same composition in which the
30. trisodium citrate was replaced with 29.6% by weight
of sodium tripolyphosphaté.



encrustation of the substitution of sodiumtripoly- 25. phosphate by an
equi val ent detergent buil der anount of trisodiumcitrate, the detergent
conposi tion formulation of Exanple 1 containing 29.6% by weight of
trisodiumcitrate was conpared in |aundry washi ng machine use with the sane
conpogition in which the 30. trISOdlun1CItQ§ e was replaced with 29.6% by
wei ght' of sodiumtripol yphosphate. 39. W cycles were carried out with
the trisodiumcitrate and sodiumtripol yphosphat e detergent conposi - tloqg
at laundry wash water concentrations of each of the detergent conpositions
of 1 to 9 gnlitre. 5. After 6 wash cycles of each detergent
conposition in a washiWashue¥ichest nerancenriefl ontr witht ithe tirdtsoddswun t ed,

i.e. the percent é§ér9€80§h&ego&’§§m”€i‘§§6§? hzgghg%ca@&eé?aﬁemgo%q

measurenent i's determ ned by calcinatio swat che
resul ts observed S%@n?eﬁﬁr%iﬂn¢ﬁYtWESBrHﬁEeFIPB§FP§F€étPﬁnP|@Gr@afhopfthe

draw ngs and ShOWthbaaeﬂérQQherGﬁﬁ’poﬁQmeﬁbt anlCQBCanEﬂtl'lQﬂ'% of 1to5

g/l of wash ter the sodium cjtrat u nti al better than sodi um
tri pol yphosphate in pr%géﬁflhgwig Eﬂsiﬁ ' ? Sﬁcgs Fﬁ&Fé RpPRsH tion
deposit. At deter1nganwashnpgsnachmneonhenhmahnansfobn&h@m&ailbm ngt of

wash water the be of stris t n ly t ol ypho te
det er gent bU|IderP§¥#?g£%Fe % ?H% gkgg%é% gsﬁ Se§8§%§§he%%§ug¥a§u§%%?
properties. 20. .The percent ash deposite@xmRREErgmpptoidedeterddmedstrate

the effect on encgységlcghgglgﬂlbgupagﬁeahgwgggﬁggtut|on of sodiumtripoly-
10. The results obse:ved are reported in the graph
illustrated_in Figure 1 of the drawings and show that "/
at detergent composition concentrations of 1 to 5 g/l
of wash water the trisodium citrate-is substantially
better than sodium tripolyphosphafe in preventing
15. encrustation as indicated by ash deposit. At deter-
gent composiﬁibn_cqncentraticns_of.about 5 to 9 g/1
of wash water the behavioﬁr of trisodium citrate and
sodium tripolyphosphafe detergent builder salts are
~ about the same in their anti-encrustation properties.
~ 20. o : EXAMPLE 3
| - In order to demonstrate the effect on encrusta-
tion bulldup of the substitution of sodium tripoly-
phosphate by an. equlvalent detergent builder amount Q_J
- of trlsodlum qltrate, the detergentwcomPOSLtlon of
25. Example 1 containing 29.6% by weight of trisodium
citrate was compared injrepeated_laundry.wash machine
wash cycles with the same composition in which the
trisodium citrate was replaced with 29.6% by weight
_ of sodium tripolyphosphate. _
30. The.zépeated wash cycles wefe.carried out at



phosphat e by an equi val ent detergent builder anmpbunt of trisodiumcitrate,
.the detergent conposition of 25. Exanple 1 containing 29.6% by wei ght of
trisodium-citrate was conpared in repeated | aundry wash machi ne wash cycl es
with the sanme conposition in which the trisodiumcitrate was replaced with
29. 6% by melght of sodiumtripol yphosphate. 30. The repeated wash
cycles me!e carried out at 40. 5 g/l wash waQr concentrations of each
of {he deter- gent conpositions for twelve washing cycles. The encrustation
bU|PﬂUp, i .e. percent ash buildup was neasured in each washi ng nmachi ne
after 3, 6, 9 and 12 5. washi ngs. The results of encrustation buil dup

obtai ned are reported igyit hasH ¥aited |db$£de€i¥t%%ﬁl%d:§ Q&feedp’erpfoé &

As far as the encrustation buil dup is concerned, serve

with the trisodi um 1§20g cPmPRsLfHOnsLOr Fwelyisp v«mmé%m% t IFhene
sodi um tri pol yphosphanertdetarden pvuiilalgy, sald.. ;B.Q'fc.@rﬁﬂ%}h&ﬁ; 'Wéga to

USP 3606990 for inhibitars f Nz |nd ced deconpositjon q ch

agents, and ref erenc@ERENES ‘Sé{f Sj"fﬁ‘ W&?ﬁﬂﬂ zfr# s{rl ;A'rat

such purpose. LSP'BGQGQhﬁnngo l'i sts hydroxyl am ne hydro- chloride,

hydr azi ne hydrochl ori de, it I zi ne, | or gphenol
%h% Q' Plult%pra:&n%ncﬂ%q & or?x é:u}l ug ok Oap:}{ée%lar

4- chl or o- 2- am nophenol , o-cCre or 0~ cresol
20. resorcinol, pyr6@§P€@R§llnp$hGg&ﬂamh M&éﬂﬂtﬂ@ﬂﬂﬁﬂln Figure 2 of the

2, 7- d'hydroxynaphthah?ﬁﬁungﬁdroﬁﬁ'@Q&eashiﬂkpQWdyﬁgiéﬂﬁdH“Hdildup is
1, 2- napht hoqui none, 1, 2-cycCl ghexanedi ol
concerned, no bulldup was observed with the trisodium

. 10. citrate, whereas a buildup was observed with the

— sodium trlpolyphosphate detergent bullder salt.

Reference has been made to USP 3606990 for
inhibitors of enzyme ihduced'decomposition of
bleaching agents, and reference made to the use of

15. hydroxylamine sulphate for such purpose.

USP 3606990 also lists hydroxylamine hydro-
chloride, hydrazine hydrochloride, 2,4-dinitrophenol-
hydrazine. pfehlorophenol, 4-chloro-2-aminophenol,
o-cresol, p-chloro-m-cresol, 2,4-dichlorophenol,

20. reSorciﬁel, pyrocatechol, pyrogallol, betanaphthol,
2,7-dihydroxynaphtha1ene, hydroquinone, hydroquinone
sulphate, 1, 2—naphthoqu1none, 1, 2—cyclohexanedlol,

W, aminotriazole, sodium chlorate and sodiumnitride.

It is understood that the foregoing detailed

25. description is given merely by way of illustration
and that variations may be made therein without
departing from the spirit of the invetion.



am notri azol e, sodiumchlorate and sodiumitride. It is understood that the

foregoing detailed 25. description is given nerely by way of illustration
and that variations may be nade therein w thout departing fromthe spirit
of the invetion. 41. CLAIMS 1. A nonaqueous |iquid heavy duty |aundry

detergent conposition which conprises at |east one |iquid nonionic
surfactant detergent, and 20-45% by wei ght of an organic alkali netal 5;

| ower pol ycarboxylic acid builder salt (as defined herein), the
conposition being free fronlpolyphosphaieapr cont ai ning no nore than 15@“by
wei ght of pol yphosphate. 10. 2. A detergent conposition as
claimed in claim1 conprising at |east one of the nenbers of the group
consisting of at |least one anti-gelling agent selected fromthe group
consisting of an acid termnated nonicnnégsikg‘ - surfactant and an

al kyl ene gl ycol nonoal kyl ether and at one stabilizing agent

sel ected fromthe group conS|st|ng of an al kanol phosphoric acid ester and

alum niumsalt of a i gmergA ﬂ@; lpf)d( é&vrgcdﬁjt%zpauﬁdqp‘ det er gent

conposition as clalned in rrsthg one ot nore
det er gent adj U\%ﬂef%%'l‘bcﬁfé@qsrmqfhé’@#%f%'m%#%ﬁ ng of anti-incrustation

agents, alkali ‘metalatsild4et @ne 11qu1d nonionic surfactant
‘detergent, and
' 20-45% by welghb of an organlc alka11 metal
5, lower polycarboxyllc acid bullder sals (as defined
- herein), she comp031h10n belng free from \u)
'polyphosphabe or conbalnlng no more bhan 15% by
'welghh of polyphosphate."

10. ) 2. A dehergent comp031h10n as clalmed in claim
1 comprising at leasb one of hhe members of the group
'con51stlng of .
at leash one antl-gelllng agent selected from
she group cons;shlng of an ‘acid termlnahed nonionic
15. 'surfactant and an alkylene glycol monoalkyl ether and
' ab least one shab1llzlng agent selected from the
group’ con51sh1ng ‘of an alkanol’ phosphorlc acid esser
and aluminium sals of“e higher aliphatic carboxylic
acid. o ' '
20. _ _
' 3. A debergent composition as claimed in Claim
1 or Claim 2 comprising one or more detergent
adjuvenhs'seieeﬁed from Bhe group consisting of
anti-incrustabion agents, alkali mebal silicates, -
25, bleaching agents, bleach achivators, sequestering
agents, anbBi-redeposition agents, optical
brighteners, enzymes, perfumes and dyes.

4. A debergent composition as claimed in any

30. one of Claims 1 to 3 comprising 10 to 50 percent of
an alkali metal lower carboxylic acid builder salt.
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25. bl eachi ng agents, bleach activators, sequestering agents,
-anti-redeposition agents, optical brighteners, enzynes, perfunmes and dyes.

4. A detergent conposition as clained in any 30. one of Clainms 1 to 3
conprising 10 to 50 percent of an alkali netal |ower carboxylic acid
bui |l der galt. 42. 5. A detergent as clained in any‘one of Clains 1 to 4

conprising- 5 to 20 percent of an al kyl ene gl”ﬁﬁ nono al kyl ether of the
forqgja [err] where Rrepresents a C2 to yl group and n is a nunber
having an average value in the range of fromabout 1 to 6. 6. A detergent
conposition as clainmed in any one of Clains 1 to 5 conprising 0.10 to 2.0
percent of an al kanol phosphoric acid ester. 7. A detergent co 03|t10n as
clained in any one of CSai n# Iletﬁﬁr&%ttr’rﬁﬂ Ql’ﬁ}"ﬂeq A1B.ANH AR RL fFlaims

copol yner of pol yaqr yatse MPlPito AN plridknhdld@ldn ety 1egét as an
anti-incrustati on agen

of aims 1to 7 i toéhniom (ﬁhe:}g?%r&é:ﬁ?%t 1 O@ﬁ%%ﬁ%%ﬁiﬂﬁne

i noLg?Ei 'f det ergentwry@tlel glerrtetp%%?éﬂ@ A f tgﬂaﬂkyll &g 150 U alm&tnal bsitaon

suc at no nore than abqu 0 we 0 e sal a e

particle size of mR4MAaf;hayiRa afga}ﬁec%cﬁ?s valug, ¢hd¥dAde 5 "EY6n®
about 1 to 6.

6. A detergent composition as claimed in any
one of Claims 1 to 5 comprising 0.10 to 2.0 percent
W of an alkanol phosphoric acid ester.

7. A detergent composition as claimed in any
one of Claims 1 to 6 comprising 2 to 8.0 percent of a
copolymer of polyacrylate and polymaleic anhydride
alkali metal salt as an anti-incrustation agent.

8. A detefgeht composition as claimed in any
one of Claims 1 to 7 in which the nonionic surfactant
has dispersed therein inorganic detergent builder
particles having a particle size distribution such
that no more than about 10% by weight of the said
particles have a particle size of more than about 10
microns. '
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9. A conposition as clained in any one of Clains 1 to 8 which conprises at -
| east one liquid nonionic surfactant in an anmount of about 25 to 45% an
acid-term nated nonionic surfactant in an anount of about 3 to 15% an

al kali yretal | ower pol ycarboxylic acid builder salt in an anount of about

20 to 45% an al kyl ene gl ycol nonoal kyl ether selected fromthe group

consi sting of ethylene glycol nonoethyl ether, diethylene glycol nonobutyl.
ether, tetra- ethylene glycol nonobutyl et4dser and di propropyl ene gl ycol i_}
nononet hyl ether in an anount of 5 to 15% a pol yphosphate detergent =
buil der in an anmount of about O to no nore than 15% and an al kanol
phosphoric acid ester in an anount of about 0.1 to 1.0% 10. A |aundry

det er gent conposition alned | s one_ .of . rising a
copol yner of polyacryl ett e ﬁ(?"t?oq%%é?’c g;rﬁ‘?yw%o% g’?k%?}? n@? ETTe:)al t
anti-i ncrustatlmiaa.gmtl |tro awvarm:lntcmfpratsnﬂ 2 to 8% an alkali netal

per bor at e nonohydr at éu¥¥q§f51 éHHEEﬂ &gfégggg? %o an 2%

tetraacetyl et hyl ene an1ne Ieach atti vator 1 n an anount out 2 to 6%
dlethylenetrlanﬁm@um@nw@mﬁhqnﬁﬂﬁ5[ﬂﬂﬁﬁﬂiﬁlc aci d sodium salt sequestering

agent in an anount Oﬁdﬂ¥ﬁﬂdité%ﬂfhété&%nonldﬁhcE%hf!ﬁ¢té@@eﬂﬂsaﬁlOn agent
in an amount of about
amount of about 3 to 15%,
an alka11 metal lower polycarboxyllc acid
bullder salt: 1n an amount of about 20 to 45%,
an alkylene glycol monoalkyl ether selected from
the group consisting of ethylene glycol monoethyl o/
ether, diethylene glycol monobutyl ether, tetra-
ethylene glycol mdnobutYi ether and dipropropylene
glycol monomethyl ether in an amount of 5 to 15%,
' a polyphosphate detergent bullder 1n an amount
of about 0 to no more than 15%, and
an alkanol phosphorlc acid ester in an amount of

about 0.1 to 1. 0%.

10. A laundry detergent composition as claimed
in any one of Claims 1 to 9'comprising

a copolymer of polyacrylate and polymaleic
anhydride alkali metal salt anti-incrustation agent U
in an amount of about 2 to 8%,

an alkali metal perborate monohydrate bleaching
agent in an amount of about 5 to 15%,

tetraacetylethylene diamine bleach activator in
an amount of about 2 to 6%,

diethylenetriamine pentamethylene phosphoric
acid sodium salt sequestering agent in an amount of
about 0.5 to 2.0%,

| TN 6 R



0.5to 2.0% and optionally one or nore detergent adjuvants selected from
the group consisting of optical brighteners, enzynes, perfunes and dyes.

11. A laundry detergent conposition as clainmed in any one of Clains 1 to 10
in which the detergent builder conprises trisodiumcitrate. 12. A |aundry
det ergent &onposition as clainmed in any one of Clains 1.to 11 in which the
det ergent blil der conprises nmono or disodiun1cl£rate and di sodiumsilicate.
13. W1 aundry detergent conposition as clained ih any one of Clainms 1 to 12
whi ch contains an al kanol phosphoric acid ester which conprises a Cl6 to
C18 al kanol ester of phosphoric acid. 14. A detergent conposition as
clainmed in any one of Clainms 1 to 13 which conprises a pol yphosphate
bui | der salt in an anount3®f3dibbrtederesitign agemnt in an,ameuntgefit about

bui | der nonaqueous 10 g8l gb h22oy, Aid optHeKiyl Dpt eheedt ROPROSeELPGenhi Ch
conprises Nonionic su actqﬁélraewkqggﬂgt of .about 30-40%3 cid Tgrnlnated
noni oni ¢ surfactant 390 RYPRND TR OE e otEOM-1h8, IFPVR BPRAFEFIPR: 8%i n an
amount of about 25- 3g6icxbdyighteariens} yemzyhes ¢ perfynéygnahdi dyashydri de
sodiumsalt in an anmount of about 3-5% Diethylene glycol nonobutylether in

an anount of about 8-12% A pol yphosphate detergent builder in an amount of
about 0-15% [err] to [er¥}. alk nagy edeltr gents peompesikioni as claimed

in any one of Claims 1 to 10 in which the detergent
builder comprises trisodium citrate.

W, | 12. A laundry detergent composition as claimed
in any one of Claims 1 to 11 in which the detergent
builder comprises mono or disodium citrate and
disodium silicate.

13. A laundry'detergent composition as claimed
in any one of Claims 1 to 12 which contains an
alkanol phosphoric acid ester which comprises a Cig
to C;g alkanol ester of phosphoric acid.

14. A détergent composition as claimed in any
one of Claims 1 to 13 which comprises a polyphosphate
builder salt in an amount of about 5 to 15%.
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an anount of about 0.1 to 0.5% Sodi um perborate nonohydrate bl eaching
agent in an anount of about 8-12% Tetraacetyl ethyl ene di am ne (TAED)
bl each activator in an amount of about 3.5-5.5% 16. A detergent

conpogltion as

claimed in aim11l5 in which the conposition conprises an

anti-redepo- sition agent and anti-encrustation agent, and a sequestering
agent for the bleach. 17 A detergent comgqsition as clained in claim1-
substantially as specifically described herein with reference to Exanpl

18 A nmethod for cleaning soiled fabrics which conprises contacting the "

soiled fabrics
of Clains 1 to

with asLauaddgtéegengebulademoabmaqmemnsﬂLmqumﬂ|heammy one
&Zty laundry detergent composition which comprises

Nonionic surfactant in an amount of about. 30-40%;

Acid Terminated nonionic surfactant in an amount
of about 4-10%; o

Trisodium citrate in an amount of about 25-35%;

Copolymer of polyacrylate and polymaleic
anhydride sodium. salt in an amount of about 3-5%;

Diethylene dglycol monobutylether in an amount of
about 8-12%; '

A polyphosphate. detergent builder in an amount
of about: 0-15%; | - | _

Cy6 to Ci1g alkanol esuer of phosphorlc acid in
an amount of about 0.1 to 0.5%;

Sodium perborate monohydrate bleachlng agent in
an amount of about 8-12%; -

Tetraacetylethylene dlamlne (TAED) bleach
activator in an amount of about 3.5-5.5%

16. A detergent composition as claimed in Claim

- 15 in which the composition comprises an anti-redepo-

sition agent and anti-encrustation agent, and a
sequestering agent ﬁor the bleach.

17 A detergent composition as c¢laimed in claim
1 substantially as specifically described herein with
reference to Example 1.

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.
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