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relates to nonaqueous liquid fabric treating conpositions.

particularly, this inven- tion relates to nénaqueous liquid [aundry (‘
det ergent conpositions contdining a suspension of a |inear condensed '
pol yphosphate builder salt_ in nonionic 10 surfactants which conpositions
are stabl e against phase s&P%FaTi NANaARUEEDS: LIRUARY LAUNDRYsi | v pour abl e
and to the use of these conposi tDEPEREENTCCOAPDSITIONS?d fabrics. Liquid
nonaqueous heavy duty | aundry detergent conpositions are well known in the
art. For instance, conpositions of that type nmay conprise a liquid

noni oni ¢ surfactant in which are di spersed particles of a builder, as shown
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compositions containing a suspension of a 1linear

condensed polyphosphate builder salt in nonionic
10. surfactants whigh compositions are stable against phase
separation and gelation and are easily pourable and to
the use of these compositions for cleaning soiled
fabrics.

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

15.

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

20 Nos. 1,205,711, 1,270,040 and 1,600,981.
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phosphate is one of the conventionally used builders. 5. However, the use
of sodi um pol yphosphate in dry powder detergents does involve severa
dirsadvagt ages such as, for exanple, the tend@ncy of the pol yphosphates to
hydrol yse into pyro- and ortho-phosphates which represent |ess valuable
bui l ders. 10. I n_addition the sodiun1tragol ghosphate tends to cake
when added-to water angPRa¥28hiRY PPYRFyOFf ofY Pég SoneRiePnig gpyfactant

rfelt atively ;Idow _3 equestgehny le'gpadhhhd&gr ?ét:éi:@éhtu %ﬁb@lﬁﬁﬁwnt&mr Be

of ten consi dered e con en an_dr, oyder ed_or
particul ate produéﬁgpgﬁggétﬂgr5?8r3¥8ﬂ§b8nf8§hgaghgéfﬁntig?d¥350€glﬁf K-
consuners. They phespbatie| ysnmapeured| bhespendient idgneddlyvexsed bhéldesk. -
wat er, are capabl Dei Nngreasial | ' | Hi.i,0
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non-dusting, andieheyaestal Apescdmyplves sevanalyd tjpdeantagen snehanpy,
the liquid detergests dmpBES HHO £ehakedty Nothehe fRd I¥bAbsPha HEd eEbal S
whi ch could not s agdé@&ying qgerationg_mﬁth ut deterio&aéégﬁ tion, mhigh
materials are of t BRAFO¥SE \LREQI oDEHOrn &N mARliRTRResehakas | L
det ergent product sepAésantighbesseyabuabpesbasiddraf nany advantages over
unitary or 3?0._ | ih addition the sodium tripolyphosphaté tends to
- cake when added to water and has a relétively low water
solubility and relatively low sequesﬁering capacity for
L calcium. _
N Liquid detergents are often considered to be more
1+5. convenient to employ than dry powdered or particulate
producté and, therefore, have found substantial favour
with consumers. They are readily measurable, speedily
' dissolved in the wash water, are capable of being
easily applied in concehtrated solutions or dispersions
20, to soiled areas on garments to be laundered and are
non-dusting, and they usually occupy less storage
space. .Additionally, the liquid detergents may have
incorporated in their formulations materials which
_ could not stand drying operations without deteriora-
- 25. tion, which materiais_are'dften desirably employed in
AR the manufacture of particulate detergent products.
Although they are possessed of many advantages over

unitary or
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solid products, liquid detergents often have certain

dvantages too, which have to be overconme to produce acceptable
comer ci al detergent products. Thus, me such products separate oqb on

and ot hers separate out on cooling and are not readily
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In some cases the product viscosity changes and it becones
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The conventionally used sodium tripolyphosphate
builder 'salt has the disadventage of . tending to degrade
in ooncentrated nonequeous”liquid nonionic surfactant
detergent compositions.

Though hexametaphosphates have been suggested for

use in liquid detergent compositions as builder salts

they have not been used because they are not current
raw materieldend_they are expensive. In addition to
the problem of settling or phase separation the non-
aqueous liquid laundry detergents based on liquid non-
ionic surfactants suffer from the drawback that the
nonionics tend to' gel when added to cold water. 'This

is a particularly important problem in the ordinary use
of European household automatic washing maohines where

the user places the laundry detergent comp051tion in a
dispensing unit (e. g.'a dispensing ‘drawer) of the
machine. During the opeération of the machine the
detergent in the dispenser is subjected to a stream of
cold water to transfer it to the main body of wash

solution. Especially during the winter months when the

detergent composition and water fed to the dispenser

are particularly cold, the detergent viscosity

increases markedly and a gel forms. As a result some
of the composition is not flushed completely off the

r§¥gm§h|nes where t he



25, Hispensing unit' (e.g. a dispensing drawer) of the nmachine. Duri ng
the operation of the machine the detergent in the dispenser is subjected to
a.stre of .cold water to transfer it to the,nain body of wash sol ution.
Especi a Iy during the w nter nonths when the3%0 det ergent conposition and
water fed to the dispenser are particularly cold, the detergent viscosity

i ncreases narkedl y, and_a farns. _As resul t £50 npo iopn is
not flushed conpl%‘?ﬁp n§ tﬂgrlrﬁsgsaoaleg e se¢J ari ng ope%gﬁllgg "of gbﬁe d
machi ne, and a dejepésibfof Hehe ohguposibionubhitdspupi vhth epepeatedagash
cycles, eventuallyy c%egu' rémnwsmerr%eu&wﬂa t e duSRENSES WiliknNOkhe
wat er. The gel | i ng, phenonenon can € a problem when- ever it is
desired to carry %E %@ cAERTmt er as may be reconmended for

certain, synfhetic anclmszlgli,é Bl £nd aptiéRomenon aBah Ca1¥H1 68 & aproblemkwhenvar m

or hot water.' 10. 152 é dggired to carry out washing using cold

water as may be recommended for certain. synthetic and
delicate fabrics or fabrics which can shrink in warm or
hot water.
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4 +he tendency of concentrated detergent-conposi- tions to gel during
storage is aggravated by storing the conpositions.in unheated storage
areas, or by shipping the conpositions dufing winter nonths in 5. unhgated.
transportation vehicles. Partial " solutions to the gelling problem™in
aqueous, substantially builder-free conp05|tions have been proposed, for

exanple, by diluti é h%ehbl : Ic% nggl cgg&&g,%&gtaer%Q?&gm {_,gm&ggilrol ling

solvents 10. and e - i nhi agent's, ‘suc | ower ano . et hyl
al cohol (see G’?P‘TS °9?§9]88@)‘r1&9keﬁq°1??&%l $ opAarayased ehﬂpﬁtésl{‘gee

U.S. P. 4,368, itfe, compdentiohycoin &WH#ﬁﬁwﬂe%Qd¥W' |aﬁ@é§ aged nepi oni c
struc- ture nnq+ é?klon nd o tim zation. gngﬁF of 1% nonlonlc
surfactant nodl T % partPeat r‘ﬂi‘ssuéeé'éé‘ﬁnw pEer: AQBthsent

achi eved Say acinhi€ated tmsmta@iomehycbesl group of the nonionic

nol ecul e. The advargggggagf gaﬁhﬂl&{é’lg& C}SR’O )éjélcl%?z%dﬁoﬁfg englnof t he

noni oni ¢ include gel 1 nhibition upon d S|ng _
noni oni ¢ pour 3HIAUS anFuRFLAN AT IN HﬁlbﬂﬁﬁnfEQSUPhwﬂgﬁﬂthﬂﬁﬁl ave

neutralized i pbéée p@ﬁpdﬁbd;qwa& exAqu@m<bftaﬂ4hwrhgmmhal4¥¢£mdhas

centered on the chatl PRI gLLhga " Ro

ty coggrolling solvents

10. and gel-inhibiting agents, such as lower alkanols, e.g.
ethyl alcohol (see U.S.P. 3,953,380), alkali metal
formates and adipates (see U.S.P. 4,368,147), hexylene
glycol, polyethylene glycol, etc. and nonionic struc- ™
ture modification and optimization. As an example of

15. nonionic surfactant modification one particularly
successful result has been achie?ed'by acidifying the
hydroxyl moiéty end group of the nonionic molecule.
The advantages of introducing a carboxylic acid at the
end of the nonionic include gel inhibition upon dilu-

20, -tion; decreasing the nonionic pour point; and formation
of an anionic surfactant when neutrélized in the
washing liquor. Nonionic structure optimization has
centered on the chain length of the hydrophobic-lipo-
phile moiety and the number and make-up of alkylene

25, oOxide (e.g. ethylede oxide) units of the hydrdphilic
moiety. For example, it- has been found that a c13
fatty alcohol ethoxylated with 8 moles of ethylene
oxide presents only a 1limited tendency to gel
formation. o - -

30. Nevertheless, improvements are desired in the
dispersibility, pourability, solubility, stability and
gel inhibition of polyphosphate builder salt nonaqueous
liquid nonionic surfactant fabric treating '



phlle(nnlety and the nunber and make-up of al kyl ene 25. oxide (e.g.

ethyl ene oxide) units of the hydrophilic noiety. For exanple, it has been
found {hat a [err] fatty al cohol ethoxylatedyyith 8 noles of ethylene oxide
presents only a linted tendency to gel formation. 30. Nevert hel ess,

i nprovenents are desired in the dispersibility, pourability, solubility,
stability and gel compbbitionsof pol yphosphate buil der salt nonaqueous

| i qui d-noni onic surfactant fabric trea - 4a conposi‘tions. |

accordance with the pr%%eﬁf Pﬁé@ﬂ??oﬂlgh %ﬁﬂ Hﬁﬁﬁﬁg; QH%RF*Rmaﬁuﬁbﬂgly

l'iquid |aundry decengemtnairqﬂ)smonaqueomseparie;hm dlspadsyngde Heongent
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surfactant detergent ﬁ%% E E pggﬁaln Q sﬁggéapglfghosgﬁgteﬁﬁ ?der

salts used |%~acc@h@éﬂc@onﬂehseﬂeppiﬂﬁbnsphntenbnédd&reS@iﬂmﬂJtdhpb&ﬁdsd

The al kali 10. 15j0flon?® surfactant detergent.

' The long linear chain condensed polyphosphate

builder salts used in accordance with the present
invention are known compounds. The alkali
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30.( 5 net al

bui |l der salts
pol yphosphat es

and anmmoni um salts of |inear condensed pol yphos- phate
are readily water sol uble. The li-near condensed

used in the present invenﬂén1have the general formula [err]

10. wherein Mrepresents a hydrogen atom¥r an alkali netal, such as
sodi um or potassium or an amoni um cation, and n=20 to 30, preferably

about 25. It.i
preferred |ine
n=25. I n accor
hexanet aphosph
surfactant det
conpared to so

not cake when

solubility than sodiumtri pol yphosphate It was further found that the

hexanet aphosph
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ate in the concen- 25 MO-(P-0) M -
T
_ oM - . : _
wherein M represents a hydrogen atom or an alkali
metal, such as sodium or potassium, or an ammonium
cation, and n=20 to 30, preferably about 25.

It is preferred that all of the M's are alkali
metal. A pfeferred linear condensed polyphosphate is
hexametaphosphate in which n=25. . .

In accordance with the present invention it was
found that hexametaphosphate built concentrated non-
agqueous liguid nonionic surfactant detergents have
improved pourability and dispersibility as compared to
sodium tripolyphosphate detergent compositions. The
detergent'compositions containing hexametaphosphates as
the principle builder salt do not cake when added to
water and the hexametaphosphates have ‘a higher water
solubility than sodium tripolyphosphate. It was
further found that the hexametaphosphate in the concen-
trated nonaqueous liquid nonionic surfactant detergent
compositions'did not tend toﬁdegrade while in storage.

The hexamétaphosphates were aléo found to be good
anti-scaling and anti-encrustation agents and to
prevent calcium crystal growth. The hexametaphosphates
were fo;med to aét_in the nonagueous liguid nonionic
surfactant detergent compositions as superior sequest-
ering agents for calcium. Onegram of hexametaphosphate

_ I'ons. - The detergent
conposi tigns contai ni ng hexamet aphosphat®s as the principle builder salt do
added to water and the he hnetaphOSphates have a hi gher water

¢



trated nonaqueous |liquid nonionic surfactant detergent conpositions did not
tend tQ degrade while in storage. The hexanet aphosphates were also found to
he goqg anti-scaling and anti-encrustation ggfnts and to prevent cal cium
crystal grow h. The hexanet aphosphat es wer ormed to act in the
nonaqueous | iquid nonionic surfactant detergent conpositions as superior

sequest . ering 29H SebfladtUCiNe e 1A 6F DEXBIEA RE0SHRREe €52 100

sequester up to as conpa g am of I um
tri pol yphosphat egmmcl?fcaﬁP diay ¥ ipo Lyphesphateywhicharanugeaugstes up
preferred enbodl@5nﬂ1qubhgf|@uQQghﬁn t he 5. conventlonally used sodi um

confensbd. pol yphosphal® diia HESTESERE SAVERLPSRE. 0y Che |ARFeRELGR. the

‘hexanet aphosphat eodwﬁhfodaﬂawme@omm otslpbmipmcpsphahe baiddieiron

10. 15. 20. 25. gglt is replaced with the long linear change condensed
polyphosphate of the present invention, e.g. alkali
metal hexametaphosphate. In the detergent compositions
of the present invention ' '
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. 6 Jhe phosphat e buil der consists essentially of the long |inear chain
condensed pol yphosphate, e.g. alkali netal hexametaphosphate. In order to
i nprove the viscosity characteristics 5. of the conposition an aQﬁd
termnated nonionic surfactant can be ad8ed. To further.inprove the =~
viscosity characteristics of the conposition and the storage properties of

the conposi i OEhEhﬁh%sﬁﬂBth rrddettd Cbarrseiﬁrgegégéﬁepaqiygf' bhe! MY NG.

and anti - g gen s . such as aIkerne nono a et hers and
antl-settllng 4BRRE ShEhnaSopAGRSRE: POlyphgsebates &ng-aPdidilumedadar at e.
In preferred enﬁadm&tabhbéphheelnventlon the detergent conp05|t|on cont ai ns

an acid term nated ni_Q urf nt ap an al.kyle e 15. GOl nono

al kyl ether, and an nPr s%'.t %" ’g gﬁ E'P?Oﬁé% é&&ﬁeﬁa%g‘&ﬁs and

activatorS. theoéfotheandntMSBuibo |mmwn&£ime begadMatﬁ&Hmhoheamiqu;

characteristicg, et rﬂ%?ﬁtiﬂp adBedn eanglggqﬁ thg R, the
nd to a tic e SIZ

bui | der 20. conponents 0 osition are grou e of
| ess than 100 Wi&Fesdtyr e‘f'l&%&)‘l’?e!’%%% ¢harfiothe c comPosid 1t%‘rea eft@apl y

less than 10 nmsgodasgd Optopldiie SPodvecide compidi t voaf tihh;fréuéﬂﬁnii@n of
the builder CO”BS”%”E%'éﬁé'E%mpéglékég"$§§%85f€§f%nggving and anti-
10, gel agents such as alkylene glycol mono alkyl ethers
and anti-settling agénts such as phosphoric acid esters
and aluminium stearate. In preferred embodiment of the )
invention the detergent composition contains an acid \J
terminated nonionic surfactant and/or an alkylene
15. 9lycol mono alkyl ether, and an anti-settling agent.
Sanitizing or bleaching agents and activators
therefor can be added to improve the bleachlng and
clean51ng characteristics of the composition.
In an embodiment of the invention the builder
20. components of the composition are ground to a particle
size of less than 100 microns preferably less than 40
microns and more preferably less than 10 microns to
further improve the stability of the suspension of the
builder components in the 1liquid nonionic surfactant
25, detergent. | : _
In addition other 1ngredients can be added to the N~
composition such as anti-incrustation agents, anti-foam
agents, optical brighteners, enzymes, anti-redepositioﬁ
agents, perfume and dyes. _
30. ‘The presently manﬁfacturéd washing machines for
home use normally operate at washing temperatures up to
100°C. Up to 18.5 gallons (70 liters) of water are
used during the wash and rinse cycles.
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25. detergent. In addition other ingredients can be added to the
conposition such as anti-incrustation agents, anti-foam agents, optical

bri ghtgners, enzynes, anti-redeposition ageq%s, perfume and dyes. 30.

‘The presently manufactured washi ng machi nes tor hone use nornally operate
at washing tenperatures up to [err] Up to 18.5 gallons (70 liters) of
water are used duringapuu#aqlysayifs I 0TS ep6iaeesS detegdeMOUpet/3HENOfi s
powder detergent per sh is normally used. In accordance wth the present

i nvention where r'ﬁ’é"ﬁi\@% fsfﬁcent rated |iquid detergent is used nornally
5. only about 100 gim @&cordanoe lwbith dfhe prdsent dmerdrigentwheomepdshe | on

I's required to vashd f Wénd@itrfled! 1i4uid ¥l tergkht 1 G8ea?horifhily
5. only about 100 gms (77 ml) or less of the liquid
detergent composition is_requifed to wash a full load

- of dirty laundry.
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7 Accordingly,

in one aspect the present invention thereis proVided a

i quid heavy duty laundry conposi- tion conposed of a suspension of an

al kali metal |inear condensed pol yphosphat

bui l der salt in Iiquid nonignic

5. surfactant. According to another aSpect, the invention provides

a concentrated

l'i quid heavy duty laundry detergent conposition which is

stabl e, non-settlinddbdHFOL, 218 BHE 085HEEE itheS ¥ A B NfniEnt$En

The 10. liquid
easily nmeasure
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filling aScont#urfaghanta non- aqueous |iquid laundry detergent
conposi tion in whi chadderdehy 98y isnseneesedspalt astnll eqaRidii by, of

a 20. suspension of

l'i quid nonioMt??ﬁN?geé att concrphrassd ¢ bianisd
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effected by dir
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30.

liquid compositions of the present invention are easily
pourable, easily measured and easily put into the
washing_machine; '

According to another aspect, the invention
provides a method for dispensing a liquid nohionic
laundry detergent compoSitioh into and/or with . cold
water without undefgoing gelation. In particﬁlar, a
method is provided for'filling a container with a non-.
aqueous  liquid laundry detergent composition in which
the detergent is composed, at least predominantly, of a
suspension of a'long linear chain condensed polyphos-
phate in a ligquid nonionic surface active agent and for

dispensing the composition from the container into an

aqueous wash bath, wherein :the dispensing is effected
by directiﬂg a stream of unheated water onto the
composition such that the composition is carried by the
stream of water into the wdsh bath.

The concentrated nonaqueous 1ligquid nonionic
surfactant detergent compositions containing a long
linear chain condensed polyphosphate builder salt have
the_advantages over sodium,tripolyphosphate built
detergent 'composition of having 'improved pourability
and dispérsibility'_of the builder salt, the builder
salt does not tend to cake on the addition to water and

sﬁ%ﬂbag% Sank! ??H(Bd-ﬁel]é%ﬂﬁ@t £ FHadl" 8nd"9n’ use OMPHRL!! ° n,
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strea%1of‘mater into the wash bath.. The concentrated nonaqueous liquid

noni oni_c surfactant detergent conpositions containing a long linear chain
gondenged pol yphosphate buil der salt have 3G, the advantages over sodium
tripol yphosphate built. detergent conposition of having inproved pourability
and dispersibility of the builder salt, the builder salt does not tend to

cake on the addi tinen Bl Vider sald has7aath§gharl datexal doasi Bty gherrhat er
solubility. The co |t|ons f t he Prese |nvegﬁlon cont.ainin ﬁp
P %Pt he

al kal i metal hex&mE®: u??ﬁe SAPPC JAPKEALE ORI SPH LRI RIS
l'i qui d noni onic adlha‘lacmtalam:&metasphddphatgndm:dtder szt np amat tend

anti-encrustati O'Efor&%gfra d ®4n ”éhQaVﬁ&thgrhé&ﬂHﬁ%eré{lgf%%cdéy arfd
calcium 10. 15
5. . exhibit. good anti -scaling and anti-encrustation proper-

ties and have a high sequestering capacity for calcium.
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Tﬂe concentrated nonaquebus liquid nonionic sur f act ant | aundry

detergent conpositions of the present invention have the added B
advant ages of being stable, non-settling in storage, and non-gelling iyQ:5
storage. The liquid conpositions are eas®ly pourable, easily measured and
easily put into the |aundry washing machines. The present invention ains to

ont ai i ng an- sl kal Thive: SPACRIIERERHS RANACoHE. P1350 £ IRERIORER 10
noni oni ¢ sur f ageafiactant i hasindon alebezgentt ocpmmnslietioqm dofabthe
treating CONPOSdsORE. %w@at%% Sﬂﬁé”%h%“sa&ﬁv% Nagbkakh Q%X%?t Begﬁgphate

bui | der sal't |n a.nonaqueous g{ are storage sta
easi |y pourabl® %Bhedlsiﬁﬁ3$%FE 179 cdmy, SﬁﬁFﬂgﬁr h%@ WaE—g¢ %?Q'n@éntlon

further a] msf t@tt;éf,ag?ll at gh@ mi?jﬁm htbrﬁptoémwsiuéﬂe neasﬂwoyaukasmédd t
noni oni ¢ surfac aundr y_det ecgen | yred at a
20. wide rangée%?fi%ﬂ$%?%fﬁ?g geaﬁ?gﬁngﬂﬁ Eg BﬁgtgﬂP9gﬁysﬂ3ggéﬂgfrom

t he dlspen5|ngmmmhin@é.European style automatic | aundry washi ng nachi nes

wi t hout fouling or %&-’%%éﬁttfﬁvgh%&%}?eélﬁﬁée@_od%f l&ge vmp%(?ﬁigont hs.

25. Thi s |nvent|o S0 ai ns rOVI de a non-ge
suspensi on of heavy @Anty bBPF‘PqHGﬁ&&ueB‘a% Pnigi feteraante Faﬂﬁeﬁytééﬂergent

conposi tign whestita Deinge aih nlkali metal hexametaphosphate builder
salt suspended in a nonionic surfactant.

The invention also aims to provide liquid fabric .
treating compositions which are suspensions of an o/
alkali hexametaphosphate builder salt in a nonaqueous

15. liquid and which are storage stable, easily pourable
and dispersible in cold, warm or hot water.

This invention further aims to formulate a highly
built heavy duty nonaqueous liquid nonionic éurfactant
laundry detergent compositions which can be poured at a-

20. wide range of temperatures and which can be repeatedly.
dispersed from the dispensing unit of European style
automatic laundry washing machines without fouling or
plugging of the dispenser even during the winter
months. _ .

25. This invention also aims to provide a non-gelling,
stable suspension of heavy duty built nonaqueous liguid
nonionic laundry detergent composition which include an
effective amount of-an alkaii.metal hexametaphosphate
builder salt. . .

30. This invention also aims to provide non-gelling,
stable suspensions of heavy duty built nonaqueous
liquid nonionic laundry detergent composition which
include an amount of phosphoric acid alkanol ester



effective . amount of an alkali netal hexanmetaphosphate buil der salt. 30.
This invention al so ains to provide non-gelling, stable suspensions of
heavy guty built nonaqueous |iquid nonionic laundry detergent -
conposition .which include an amount of phoéﬁhoric acid al kanol ester 8a
and/or aluminiumfatty acid salt anti-settling agent which is sufficient to

i hcrease the stabjld o) [fd.on, .a ... Pr nt tlhin of
bui | der parti cl eséddeé%r L[])'%g gggglpsé%ﬁfeaféguc?%lgt OP%§§—§S§§$LE.§_9 I?‘fﬁout
i ncreasing -the 9Yiiahi&s euéédsiiept dfo t kecreapesithieonstalpility oF e
30.  9.The det &fgRBloLOEPOR,!I AN, JBY BeFEREr et 20 NGHEC Builder
nonaqueous |iquid noniagnic surfactant_an _ _ o
: particles, etc.,_preferably while reducing or at least
5. without increasing the plastic viscosity of ‘the

composition,

10.

15,

20.
) 25.

30.



effective amount of an alkali netal hexametaphosphate builder salt and

I norganic or organic fabric treating 5 additives, e.g. viscosity _

i mproving and anti-gel agents, anti-settljng agents, anti-incrustatioRy
agents, bleaching agents, bleach activatofs, anti-foam agents, optical
brighteners, enzymes, anti-redeposition agents, perfume and dyes. 10.

The nonionic Synt he'i'hé HLLEL ettt eegﬁ@b%ﬁ%@y%y Nplehep PEpalder ny.fhe
noun. - ae 1= @R8IRS bR, "3 hEoEISINS sTHERET: EOBIGRIC: SRAAGARG APe
characterized @@febelweeamnuauﬁofwmnrgﬂMaiﬂnmbtmmohexagehaphas@hahe

o organt & o | B gef Bl hd) Snb¥BaRRG b AR DHabbEeTRARERARY 07 °f
oxi de (hyglr opha@dé tilivesut ureyg. Pruisicos ity adwnmvbpgoba@dccm})bUndeﬂaw ng

a carboxy, 20. a@&HEQXYan@in-QQteliﬁQ‘ aeeatgupaw»;&hlac%%%awéhogaan%fst ached
to the mtrogen can, be condensed (;]fo e';# ene oxi de or with t

pol yhydr at i on BIeRcRkingnaeests.p hatp E%OIant%bfPBFnPEeHGﬁvonlc
det ergent. Toptieayt broghtbaebydr ephivhies ,oanpalyedwypestiytenc ageaits ,can be
readi |y adjusted %o ach|$v$ éhe desired bal ance 25. between the :

hydr ophobi ¢ anB®r 9%?0 Bf | F¥=S Jroups.  Typical suitable nonionic
surfactanfg, are tTbeendhichbcedynhhetsc papenic delesgen2sarmpiofsd, 929.

in the practice of the invention may be any of a wide
variety of such compounds, which are well known. _
As is well known, the nonionic.synthetic'organic QJ
detergents are characterized by the présénce of an
15. - organic hydrophobic group and an organic hydrophilic
group and are typically produced by the condensation of
an organic aliphatic or alkyl aromatic hydrophobic
compound with ethylene oxide (hydrophilic in nature).
Practically any hydrophobic compound having a carboxy,
20. 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, poly-
ethylene.- glycol, to form a nonionic detergent. The
length of the hydrophilic or polyoxy ethylene chain can
be readily adjusted to achieve the desired balance -
between the hydrophobic- and hydrophilic groups. \J
Typical suitable nonionic surfactants are those
disclosed in U.S. Patgnts 4,316,812 and 3,630,929.

Usually, the nonionic detergents are poly-lower

25.

. alkoxylated lipophiles wherein the desired hydrophile-
lipophile balance is obtained from addition of a hydro-
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



( .
Usual Iy, the nonionic detergents are poly-lower 30 al koxyl ated |ipophiles
wher ei n~t he desired hydrophile- |ipophile balance is obtained from addition
of a hyxgro- philic poly-Ilower alkoxy group tida |ipophilic noiety. A
preferred class of the nonionic detergent enployed is the poly-Iower

al koxyl at ed hi gher al kanol _wherein the_al kanol_is_of 9 to 18 carbon atons
and wherein the PURBPer @k merlef @S dpwesnarlkyienenodidec (0ff 2 or 3

carbon atoms) is &apboil atomd) 16X feumh3mabenpal sofft suehPhgterigdst aeeqrl Oy
to 15 oarbon 5. | PAPEREFSHAtRnPRRLIHNEHPHS FBATE ho theoPlanes gikangl s
al koxy groups perambligher Mradftyr adblgohobeofo®ertal kbxpri 4 2etthoxys bearbon
SOTe 1St anCs: LR WAL boRtNEd Widh P 0BBY SDSs' 4% abher
Exenpl ary of such%%ﬁﬁﬁuﬂd‘@u_ﬂﬁe pefogeolther ePrefierablyandthe sloven 2alkoxy
Neodol 257 and Meogil Y. ook 2R ohel s EaRcly, L ey he o Rearly &
Company, I nc. ?ﬁﬁegowiﬁp P§°H°§8nd§ﬁ§a3FSEeIS.1pr68§GPt@f°§tﬁPxPGF§gof
hi gher fatty al cofominare(agssgthanus043 peobpbreavhon atons, w th about 7
nDIes_of 10. Exemplary of such compounds are those ﬁherein the
alkanocl is of 12 to 15 carbon atoms and which contain
about 7 ethylene oxide groups per moie, e.g. Neodol 25-
7 and Neodol 23-6.5, which products are made by Shell
Chemical Company, Inc. The former is a condensation
15. product of a mixture of higher fatty alcohols averaging
about 12 to 15 carbon atoms, with about 7 moles of
ethylene oxide_ and thé latter 'is a corresponding
mixture wherein the carbon atom content of the higher
fatty alcohol is 12 to 13 and the number of ethylene
20. oxide groups present averages about 6.5. The higher
alcohols are primary alkanols, '
Other examples of such detergents include Tergitol
15-5-7 and Tergitol 15-S-9, both of which are linear
secondary alcohol ethoxylates made by Union Carbide
25. Corp. The former is mixed ethoxylation product of 11
gt _ to 15 carbon atoms linear secondary alkanol with seven
' moles of ethylene oxide and the latter is a similar
product but with nine moles of ethylene oxide being
reacted. ' _ |
30. Also useful in the compositions of the present
invention as a component of the nonionic detergent are
higher molecular weight nonionics, such as Neodol 45-
11, which are similar ethylene oxide condensation



etHerne oxide and the latter is a corresponding m xture wherein the
carbon atom content of the higher fatty alcohol is 12 to 13 and the nunber .
of -ethylene 20. oxide groups present averages about 6.5.  The highery -

al cohol s are primary al kanols. O her exaaﬁ s of such detergents include
Tergitol 15-S-7 and Tergitol 15-S-9, both of which are |linear secondary

al cohol et hoxybahandiieBy niid CehBEge Lconbadh. i dhe chiy MEf ghsx xed

et hoxyl ati on p uct qf carbon”atons _li-near secondary al anol W th

seven nol es of £akhY| é‘|3r€°3ﬂldeb%ﬂ4'&9tﬁ§ Ntk 1S gFanhan ALPRBIBRE BB wi th
ni ne nol es of muhhéenofoxetiey ben@goredet eﬁcoxfé‘s per mcAleS GbéiSrg Ulabout! he

conpositions of.,the prese [ |
detergent are ?gheré) Sﬁ g&ldadrwge%g%?enoanf% i CS, l:bc% %heﬁé H&Péﬁgcgfl
whi ch ar S|n1CampenMerne oxi'de condensation - -10a products of higher .

fatty al cohols, wi tbthQ% mﬂéfﬁlf ﬁiéﬂiéh‘ie'%ma:?é" RefedédnteglpFathen
atons and the nunber ﬁﬁﬁ hyl qg OXIthgrOUDS per .nojl e pein out 11
e

Such products ﬁP@mﬁFgﬁa ﬁPé&IQ§Nﬂﬁﬂ&°n1°s dof under

the trademark Plurafac. The Plu:afacs are the

10.
15. .
20.
25 o S - -

30.



Clher(useful noni oni cs are represented by the commercially mell known cl ass
of nonionics sold under the trademark Plurafac. The Plurafacs are the 10.
5. 20.,25. 30. 11 reaction product of a higher linear al cohol and a

m xture of ethylene and propyl ene oxides, cbhtaining a mxed chain of

et hyl ene oxi de and propyl ene oxi de, terninated by a hydroxyl group.

Exanpl | ude _5, d tt gqhol with 6 |
ol 5. ot hyl ene. of SR Ghota FRRGUEE: B8, 12ndlger) 11PRAR 07 LEOROY P PE ety

al cohol condenseaixiturer Qﬁ)laﬁnplexpglené pxopglené Hxidess edntadmdmxiae),

and Product C (anigidd Eblik %fogehxg% esgial! tdhe g,%pgﬁn%é PEARYSNe

oxi de and 10 nol es eﬁi ene oxid group oni oni cs are

commerci al |y avaﬂ%ﬁﬂ%ﬁ?FBﬁ1§HélP @ﬁ#ﬁ@&y ogﬁmmp-|r@xaukaSthecmuﬁgml

trademar k: BQban®rclilc® i & A e@ﬂgxaggt Fh s r;lgggoiatédhd@r{égg)l w%hh @n

average of.5 nDIes ethylgge115 and ga 25-7 1s .an et hoxyl ated
Cl12- Cl15 fatty ethylene oxide an moles propylene oxide),

Product B (a Cy3-Cyg fatty alcohol condensed with 7
moles propylene oxide and 4 moles ethylene oxide), and
Product C (a c13;c15 fatty alcohol condensed with 5
10. moles propylene oxide and 10 moles ethylene oxide).
.. Another group of liquid nonionics are commercially
_ available from Shell Chemical Company, Inc. under the
(& Dobanol trademark: Dobanol 91-5 is an ethoxylated Cg-
Cyq fatty alcohol with an average of 5 moles ethylené
15. oxide and Dobanol 25-7 is an ethoxylated Ci;-Cqg fatty
alcohol with an average of 7 moles ethylene oxide per
mole of fatty alcohol.

In the preferred poly-lower alkoxylated higher
.alkanols, to obtain the best balance of hydrophilic and
.20, lipophilic moieties the number of lower alkoxies will
usually be from 40% to 100% of the number of caibon
atoms in the higher alcohol, preferably 40 to 60%
thereof and thé_nonionic detergent will preferably
contain at least 50% of such preferred poly-lower
.25, alkoxy higher alkanol.  Higher molecular weight
alkanols and various othér-hormally solid nonionic
detergents and surface active agents may be contribu-
tory to gelation of-the liquid detergent and conse-
guently, will preferably be omitted or limited in
30. qﬁantity.in the compositions of the present invention,
although minor proportions thereof may be employed for
their cleaning properties, etc. With respect to both

preferred and less preferred nonionic detergents the



{ : . .
al cohol ;with an average of 7 noles ethylene oxide per nole of fatty

al cohol. I'n the preferred poly-lower alkoxylated higher alkanols, to obtain
t he best bal ance of hydrophilic and 20. | ip%phl lic noieties the nunber\9f
| ower al koxies will usually be from 40% t 00% of the nunber of carbon

atoms in the higher alcohol, preferably 40 to 60%thereof and the nonionic

detergent will Jyngfer @li"&ﬁ;%)nb%'e%e?ﬁt | @3z S010 alrSUGErRRRIRIY o iplare | over

25. al koxy hi K ' nmol ecul ar ht al’kanol s and
vari ous ot her ﬁg'rtrei’ef?‘ll‘g11 gﬁéb“%ﬁf‘gm %Iepér g‘éﬂrgréﬁ&ds'ur FHEE R£%i & Rents
may be contri bu:arlhnmy rextgdatomitwy cddisors qrembyal ef gsnt tivd deenmbral

quently, wll rab opil )r n.3 ant i

conposi tions o the prAeés/eQ? |%1\:/%%1§gh8 lhfa ﬁoughd n?wi%}’ g? porﬁwo gtlht}g‘F eof
may be engl,oye&¢hadm,t hefr smlcbarbmj!@e;beaﬁkvé it cnot Wnpirer ddhyaectthredot h
preferred and leas%HoNsSii8l Eshd ¥l Or‘Nerﬂfif{rgeEhé tph}%lc»ort%l:ﬁx %yéaﬂs&vps

present therein are generally |Iinpear although_ branchjng miil e tolerated,
t

such as at a c&H9H$ nbBt SPGhoratRGaE‘&PEQnscqréﬁﬁﬂ}HPQ#Qﬂn Vhalt &eri®EPO% ar bon

of . the.strai glthx@lfy reedsbdimy 20®Moithertnd hbsyad carbbal Aator Ssretent
branched al kyl Je trh ariq{relthan t hree '

10. - ’
-
15.
20.
25.
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carbons ir length. Normally, the proportion of carbon atons in such a’
branched configuration will be mnor rarely exceeding 20% of the total
car bongat om content of the alkyl. 10. 15. 2499 25. 30. 12 Simlarly,

al though linear alkyls which are terminally joined to the ethylene
oxide chains are highly preferred and are considered to result in the
best conblnatlonsﬁmitﬂrﬂgynmythbuqﬂegEﬁdablbukyl&mﬁhﬁuh dxe tﬂﬁhinﬂﬂly

characteristics, o[ .se da r | ene _oxi d |

chain may occur. 3 I ébs Egua ﬁ@ n éége %#%&%roﬁé?ngh 8% Su %&Is
general ly |ess tﬂhﬁﬁﬁ@%’l&dt a@é age ncqmeld&m otot kesmaitt i tmedh@erp sl s,
may be greater. o%bs,g] tvg}pn 0.4 ﬁﬁﬁ]i er
al kyl ene oxi de ck?al n |at ]\.NI ousuaé)‘fé)nq% &Fxgss t%gaégrﬁt ereo# E AGHE
preferably ISess tIfehlins,qhax %#eriﬁéfﬁr daediabroporerendany joinder to
non-terminally alttoxyethiilshel bxides. iAr Ae CORaQH ARaFOBLIUY NI It is

poly- Iomer: usually in only a minor proportion of such alkyls,
-generally'less than 20% but, as is in the cases of the
mentioned Te:gitols, may be greater. Also, when
10. Propylene oxide is preéent in the lower alkylene oxide
" chain, it will usually be 1less than 20% thereof and
preferably less than 10% thereof. '
o ' When greater proportions of non-terminally alkoxy-
lated alkanols, propylene oxide-containing poly-lower
15" alkoxylated alkanols and less hydrophile-lipophile
' balanced nonionic detergent 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,
20. Stability, viscosity and non-gelling properties as the
preferred compositions but use of the viscosity and gel
controlling compounds of the present invention can also
improve the properties of the detergents based on such
nonionics. In some cases, as when a higher molecular
: 25, weight poly 1lower alkoxylated higher alkanol is
Nt employed, often for its detergency, the proportion
thereof will be regulated or limited in accordance with
the results of routlne experiments, to obtain the
desired detergency and still have the product non-
39, gelling and of desired viscosity. Also, it has been
found that it is only rarely necessary to utilize the
higher molecular weight nonionics for their detergent
properties since the preferred nonionics described



15} al koxyl at ed al kanol s and | ess hydrophil e-1i pophile bal anced noni onic
detergent than nentioned above are enpl oyed and when ot her nonionic 3
detergents are used instead of the prefer{gg noni oni cs recited herein,the
product resulting nay not have as good de gency, 20. stability, viscosity
and non-gelling properties as the preferred conpositions but use of the
vi scosity and I tQll i RAN ;S St he. es;&? i Ny b al so

i nprove the prg%gret?'?{;sao '_tﬁgc%gt ergen?ﬁ%ﬁ%ﬁngﬁ sue r?&wn%f'ggéqqr}l'n some
cases, as whenPgrRii§hdheanpieeainment ofeithe draired iserrbhy| dfedhf gher
al kanol is enphoyadd aktergbat withdriteg@dation R QIR Wdngutrdthareadf Wl |
be regul ated or [ m'gteg i n_acco#“g]gnce_\_/\,i tgﬁf['he T su{ts of _routine
experiments, to obt 8PRCPRE HES FEPBP &\ D¢ | PUREOSEERESp Rt
non- 30 sgell the d'shnfaatesit €0 vEerdest pf noévtonicst akailbbde fforomd t hat
L Ts only Tar gl vieaessabedibdthl || 2hd NEubiaaRila B! ACHAH  JELER! are

noni onics for their detergent properties since the preferred nonionics
descri bed 1obhtadnedn by e theceetharydatirgemE segondaryi ofpgl Eatder it
the attai nnent a9tohbe sdafd vith Vasaatirow | dthyFené (bkdqdet@aantbul 1diput

elation at | ow tenperatures. Anot her useful roup of nonionic surfactants
g The rfac ani 'lé %as an : group ' .

are
10.
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5. the "Surfactant T" series of nonionics available fromBritish
Pet r ol eum The Surfactant T nonionics are obtained by the ethoxyl ati on of
secondgry Cl13 fatty al cohols having a narrmqfﬂhylene oxi de distribution.
The Surfactant T5 has an 10. 15. 20. 25. 30. 13 average of 5 noles of
et hyl ene oxide; Surfactant T7 an average of 7 noles of ethyl ene oxide;

Surfactant T9 an ayerage ﬁ% g mehes At eeté%:]% %5;%%-&%&5&@&& Ng7 T34 an .

‘average of 12 noles o | ene OX|de:§ secondar err]

fatty al cohol . | nPRYRE288nBEsi’t MHLHrO Pﬁ§9¥¥ﬁﬁﬂn9¥ﬁﬂepr%*%ﬁ?%ﬁa% Nt AnRB
surfactants incl ugeetfge[ 6£rd ﬁemeedafyetnynénal6ﬁhaé5anatbufehatanelw1z

15 and the Co to-RievFERES B ol BoleRonh L IFIS BBS0E ¢ MRAE of

et hyl ene oxisglg. NSQCGnéarnfCigofattnnaécohoihe | i qui'd noni oni-c surfactants

can be used and in SO”EnC%ﬂ@SéHHSHEfEEﬁhs of this invention, preferred
nonionic surfactants include the C,3-Cy5 secondary
fatty alcohols with relatively narrow contents of
ethylene oxide in the range of from about 7 to 9 moles,

10. and the C9 to C11 fatty alcohols ethoxylated with about
5-6 moles ethylene oxide.

Mixtures of two or more of the ligquid nonionic
N surfactants can be used and in some cases advantages
can be obtained by the use of such mixtures.

15. The viscosity and gel properties of the llquld
detergent composxtlons-can be improved by including in
the composition an effective amount of an acid termina-
ted liquid nonionic Surfaétant. The acid terminated
nonionic surfactants consist of a nonionic surfactant

20, Which has been modified to convert a free hydroxyl
group thereof to a moiety having a free carboxyl group,
such as.an ester or a partiai ester of a nonionic
surfactant and a polycarboxylic acid or anhydride.

As disclosed in the commonly assigned copending

o ,5. application U.S. Serial No. 597,948 filed April 9,
L 1984, corresponding to G.B. Application No. 8509084
Serial No. 2158454A the disclosure of which is incor-

porated herein by reference, the free carboxyl group

modified nonionic surfactants, which may be broadly

30, Ccharacterized as polyether carboxylic acids, function_
to lower the temperature at which the liquid nonionic
forms a gel with water. _

The addition of the acid terminated nonlonlc
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can be obtained by the use of such m xtures. 15. The viscosity and

gel properties of the liquid detergent conpositions can be inproved by

including in the conposition an effectiv§ anount of an acid term na- fgd

i quid nonionic surfactant. The acid t&Pfi nat ed noni oni ¢ surfactants

consi st of a nonionic surfactant 20. which has been nodified to convert a

free hydroxyl dgh@udatieeolot end TRigRlY %ﬂi%i%%@?f&@%%ﬁéé%iﬁ%o% such

as an ester or a partial ester.of a’nonionic surfactant an

pol ycar boxyl i ¢h&ti gigpenmift1dty QL Jtde osesrprsitioromivity 2&UGned
ot ngd_25. S _llc&gﬁettlilx\%ll tésig%gggzuﬁé%ﬁi WQCAQ??§49141A he
correspondi ng _t on . N er, a . t he

di scl osure of n\ﬁ%%ﬁ'g%c%fgéksg& e%oﬁlgr & ng%§ tié'\‘ e‘f%ﬁSE, "fh‘éé?}lg'e a

car boxyl sgr ouderssiaseed mdhiedd stabiflddiyargsingt cetithing. britelaci3d.
charact eri zed (3t HAT Shofi SERGLY |dufr ikt  PASELEN i ALCwdifing |
tenperature at which the liquid nonionic forns a gel wth water. € _
addition of. t Fachinet ¥akert Wdthokhmi @ Lkalind &y pEcttdip sdispersed qui d

noni oni ¢ surf adiaderai §81tN gsdli sEeNEhdi ldetergferithecenpBast LbAN and €.

pour-abi i HYiad nsd' a.lsovavt%r e éc'}tej.@eeraar}iuc;neicatsuvpfacchcatnq:e. i quid
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noniénic.surfactant forma gel in water wthout a 5. decrease in their
stability against settling. The acid term nated nonionic surfactant reacts
kn the washi ng machine water with the alkalhqity of the di spersed buil der
sal t Sﬁése of the detergent conposition and acts as an effective anionic
surfactant. 10. 15. 20. 25. 30. 14 Specific exanples include the

hal f-esters of PlurafagpBA3¢1 t BxattipNidy C 3dWEldé dfhe t G 1651868 NG E

est er ‘of 'Dobanol 25-7 th_succinic anhydride, and the_ester or half ester
of Dobanol 91-5 WifFatRei fAc0s withngpacindc 2RRYdaides stRej @ster or
anhydri de, other Iol§-estebdox§| Debaiolis29:7 apbyNr s@desindd dchydeildes. gnd

Tl o 20t o oo 28BN, GhLAFC pR b I e uEl e
Ter mi nat ed B oducanhydriid@. g ShsPeaduof Autwmiindd anhydmicteantotimexhpotya
Cl3 to lerr] alkaggindkyfichasi 86 8r 2anhyarebed ton' BLTR0LET 8.6! NHagate
acid, maleic acid anhydride, citric acid and the like.
The acid terminated nonionic surfactants can be
prepared as follows:

10. Acid Terminated Product A. 400 g of Product A
nonionic surfactant which is a Cq3 to C45 alkanol which
has been alkoxylated to introduce 6 ethylene oxide and

o 3 propylene oxide units per alkanol unit is mixed with
32g of succinic anhydride and heated for 7 hours at

15. 100°C. The mixture is cooled and filtered to remove
unreacted succinic material. Infrared analysis indica-
ted that about one half of the nonionic surfactant has
been converted to the acidic half-ester thereof.

Acid Terminated Dobanol 25-7. 522 g of Dobanol

20. 25-7 nonionic surfactant which is the product of
ethoxylation of a Cqg to Cts alkanol and has about 7
ethylene. oxide units per molecule of alkanol is mixed

- with 100g of succinic anhydride and 0.1g of pyridine

_ (which acts as an esterification catalyst) and heated

25. at 260°C for 2 houfs, cooled and filtered to remove

At ' unreacted succinic material. Infrared analysis
indicates that substantially all the free hydroxyls of

the surfactant have reacted.
Acid Terminated Dobanol 91-5. 1000 g of Dobanol

30. 91-5 nonionic surfactant which is the product of
ethoxylation of a Cg to Cq4 alkanol and has about 5
ethylene oxide units per molecule of alkanol is mixed
with 265g of succinic anhydride and 0.1g of pyridine



3 dropyl ene oxide units per alkanol unit is mxed wth 32g of succinic
anhydri de and heated for 7 hours at 15. [err] The mxture i s cool ed and
filtered to renove unreacted succinic material. Infrared analysis indiga-
ted that about one half of the nonionic st4hactant has been converted to
the acidic half-ester thereof. Acid Term nated Dobanol 25-7. 522 g of
Dobanol 20. 25-7 nonionic_ urfa tantoﬁh h.is tgneﬁ)roduct of et hox r}g ation
of a [err] to [G&tat yot ARl ﬁﬁtﬁ s & eFF&'I MFFe GRelE

nol ecul e of al kdndetredn god vemdvidOmmieastedni euadﬂmdicdemaﬂdraallg. of

L For (5 hodrPaked BRI | {hEPEAERs “PhALY BubsBRlcladb] 2 ol
material. | mwdr&ﬂ%l@ mitﬁ carfaatiant have aeactidde all the free
hydroxyl's _of the SUU&@@@SM isacisn. cﬁﬁéﬂ{rgwlém Cﬁﬁ&ﬁda@Ol&@f‘(HllgalIi’S

1000 g of Seobanol 3 -5_noni.oni ¢ surfact Is the product of
et hoxyl ati on of“e&—a[lerq‘]}k@i)iq%r fe.gr kERGEum dmethoxidR) may: Rl e ydtie

units per nol epllazediofyl kandin isamiztar evivit 26 thefpyatichine £ anhydri de and.
O 1g of pyridine . l1l4a catalyst and heated at [err] for 2 hours, cool ed
and filtered to renove unreacted succinic naterial.
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Infréred anal ysis indicates that substantially all the free hydroxyls of
the surfactant have reacted. O her esterification catalysts, such as an
al kal'ig_metal al koxi de (e.g. sodiun1nethoxidpg may be used in place of, or
in adm xture with, the pyridine. 10. 15. 20. 25. 30. 15 The acidic

pol yet her compound, i.e. the acid term nated nonionic surfactant is

preferably added di SS!1'|h]\cl-;(9dai:|ﬂd'[:'JE';e pa@_myertirfexsueba@oamd, The d | q]lcﬂkﬂ?] acid
TR oS TA TS N VN L R
and/ or organi c datiesgdwedbin ¢the smantionitheurfestanti.nvention includes as
ol yphosphat e bui | der "5 o TUttt Hlibafibhs RERLRATS ByEROCEEREiutla in.
bui | der sal Bs uséhei gomposisdongent dheppriesents ioventd o daendispanssidon
have the follow ggaeggsplerd¥dUkferein fine particles of inorganic
and/or organic detergent builder salts.
The present invention includes as an essential
part of the composition long linear chain condensed
10, polyphosphate builder salts. o
The long linear chain condensed polyphosphate
builder salts used in the detergent compositions of the

o’ present invention have the following general formula

| o
15. - (.
MO-(P-0) ,-M

N
oM _
wherein M represents a hydrogen atom, or an alkali
20. Mmetal or an ammonium cation, and n=20 to 30, preferably
about 25. Aall the M's are preferably alkali metals or
ammonium, e.g. sodium and potaséium, with sodium being
the more'preferred. A preferred builder salt is the
alkali metal or ammonium hexametaphosphate. _
25, A specific example of a linear condensed polyphos-
N phate builder salt that can be used is

(o}
NaO-(P-0),~-Na
30. . l |
(o] T n=25
| |

Na



[eHr] wherein Mrepresents a hydrogen atom or an alkali 20. netal or an
amoni um cation, and n=20 to 30, preferably about 25. Al the Ms are
preferably alkali netals or ammonium e.g,.sodiumand potassium wth’y
sodi um bei ng the nore preferred. A prefE??ed bui l der salt is the alkal
nmetal or ammoni um hexanetaphosphate. 25. A specific exanple of a
| inear condensed polpyahasyoRBRht Runbds c3dks |01 A3 ai¥a 1 dbdier ]
15a The detergent conpositions containing alkali nmetal Hexanetaphosphates
provi de i nproBé @M P PEPIA k&Sce P L o EddexdipPEOwed 0F §RAT¥ &) of
29. 6% concent r peirforaangedi UNFHE X axamplllegs phatl @0 pgavi(dEs &) . of! emniey
performance equival ent t 0 m_( /<, ) 0f 30% s gi t r.i pol yphqosphat e
buil t detergenfpnﬁﬁP e?gé'&ﬂogos &ﬂé@hﬁ%ﬁ) 7%%8 ?§§gﬁt h%ggYQ§éﬁl
i ncl ude wgt er sdeabisgarpgnformance | aguivblentetter gb0Q- bmi | dEr salt of
Vater sol bl e ipar gapitml Gr @YoMt Bu I oedigghican be used al one
n I'n m xture 15

w th the detergent conpou r 'n a )
The detergent compositions of the present inven-

tion include water soluble and/or water insoluble
detergent builder 'salts.  Water soluble inorganic
alkaline builder salts which can be used alone with the
detergent compound or in admixture |

10.

15.
20.
25. | e | " N

30.



20. 2&. 30. 16 with other builders are alkali netal carbonates, bicar-
bonates, borates, phosphates, polyphosphates and silicates. (Amoni um
of subggituted ammoni um salts can al so be uag Exanpl es of conventionally
used bui |l der 5. salts are sodiumtripol yphdsphate, sodi um carbonate,

sodi um tetraborate, sodiun1pyrophosphate pota55|un1pyrophosphate, sodi um

bi car bonat e, pOt%g&waEﬁéP% P&?%Tﬁ;&éff"ﬂé'&é‘f ft&&?éé bicar-

bi car bonat e. n1tr|poiyp cormon use
salt. 10. - PRNALREN| h@?éﬁ%ﬁd|@@Q§PQ§beiwﬁmwlbphhﬁﬂh%@ﬁss\Mn@h

al so function to s usdtés, CoKmmbnidie &Hﬁ@séf’tm :?ﬂfﬂ? #ité’r‘can
anticorrosive to shln mac arts., Sodiumsilicates: er rati1os of
from1.6/1 to 1/ 50 RHNHSF 1£ a@fﬁﬂplﬁ% ?H ‘i‘?’?"%""é@%ni%lyﬁ%%‘?‘%rb
Pot assi um sig.J catssltcﬂ alre ssm@nmt itrd pody phosphat ejsedodivh péﬁf-l%xﬁ@de
il otal St eA G S AR | S IR GBS o oL Ll
used at rel atlvellwlt@hm isodd.am Ueid@sboadnte,t(potassium tripoly-
phosphate, sodium and potassium bicarbonate. Sodium
tripolyphosphate (TPP) is a commonly used builder salt.
10. The alkali metal silicates are useful builder
salts which also function to adjust or control the pH
and to make the composition anticorrosive to washing
e machine parts. Sodium silicates of Na,0/Si0O, ratios of
from 1.6/1 to 1/3.2, especially about 1/2 to 1/2.8 are
'15. preferred. Potassium silicates of the samé ratios can
also be used. A preferred alkali metal silicate is
sodium disilicate.
Since the compositions of this invention are
generally highly concentrated, and, therefore, may be
20. used at relativély low dosages, it can be desirable to
suppiement the long linear chain condensed polyphos-
phate builder with an auxiliary builder such as an
alkali metal lower polycarboxylic acid having high
calcium and magnesium binding capaciﬁy to inhibit
25, incrustation which could otherwise be caused by forma-
tion of insoluble calcium and magnesium salts. Suit-
able alkali metal polycarboxylic acids are alkali metal
salts of citric and- tartaric acid, e.g. monosodium
citrate (anhydrous), trisodium citrate, glutaric acid
30. salt, gluconic acid salt and diacid salt with a longer
- chain. | : -
Other organic builders are polymers and copolymers
of polyacrylic acid and polymaleic anhydride and the



su&plenent the long |linear chain condensed pol yphos- phate builder with an
auxiliary builder such as an alkali netal |ower polycarboxylic acid haV|ng
hi gh cal ci um and magnesi um bi ndi ng capaci{gato inhibit 25. incrustati
whi ch coul d ot herwi se be caused by forma- tion of insoluble calciumand -
magnesi um salts. Suit- able alkali netal polycarboxylic acids are al kali
Eret ﬁl dsal t)s of aQ.khllliC ﬁéﬁalaréaa!ﬂsr BRéfeot, gd mgwospemﬂ&am? su%h |
anhydr ous t iumcitrate, glutari [ coni ¢ _acgi,d salt
and di aci d sal u\h ffra ﬁa&r'fgqerc%’ha??lnstfﬁe oraga%?%"sg‘ﬂ?ﬁmevgl H C"sﬂﬂe

and copol yner s reacgdiopacpydducticiof aabbwb| pamiadi anwlégldofdmesbitacmlellc 16a
al kal'i netal sg t i S 1

dLiR 14 CalatesIPRANFAETRLI CRlich SHER DhbLdCeaflicedry

consist of a co e reaction duct- o

of met hacbyl i cngéich%l%Hzﬁﬁl & Eexpdrihe wadiv a§at9é'ent56ﬁ]ﬁ°€fc-el y The
neutralized tophandelrhei$odbmmesaihll em:.lablgqeuﬁuléfdﬁhel AR al |y

avai | abl e under _t he .tr.ade i | der serves when
used even in sR&l SR gﬂgf |nﬂ§%?t Phégpétﬁﬁfgﬁs gen1§§é% even in

small amounts of inhibit lncrustation.

10.
15.
20.
25.

30.



. i '
20. 25. 30, 17 Exanpl es of organic al kaline sequestrant builder salts
which can be used with the detergent builder salts or in admxture with
ot her argani c and inorganic builders are alkfz met al , anmoni um or
tes

substifﬁted 5. ammoni um  am nopol ycar boxy e.g. sodium and
potasFlun1etherne di am net etraacetate (EDTA), sodlun1and pot assi um’
nitrilotriacetates (NT. 2 e rd£t BRBRh3 2 U

N-(2- hydr oxyet hyl ).nitri I'acet at es, § %er z;%s?cfeqﬁeStrant builder

ami nopol ycar boxyl étae]sti’ar‘! 4Icho eant kel ©sed. with the ndptergent BUiLdSS
i nclude the pol yageladls @ar HoxyddiBeture TAELIDObYRSET Bk gaatboayatiem myuhic

Serial ‘No. 767 575U IRPRLGe dbRalssatetel, o AnpdhiER, o sulnflitutea
%Itoﬁlelrcfmt ;scg:stLInamm&m,Noamxh@poMyddtbbx&laA;&B 092gand sodiiage 4@nd
U S patents 4 316, %{ﬁ%%gﬁ%ngqa?@?&%%ggl&tﬁ@0‘8%)%);?]: S el
al kal i ne buil der emd patassiam addniilotrincatatiani @A) andhhirigthanol-
det er gent Conpou”%ﬁﬂkﬂﬁﬂmﬁdﬁLXQUh9dek9th§QDnﬁ&&&&b@iacetates. Mixed
salts of these aminopolycarboxylates are also suitable.
10. other organic builders ‘include the polyacetal
carboxylates. The polyacetal carboxylates and their
. use in detergent compositions are described in applica-
U " tion U.S. Serial No. 767,579 filed August 19, 1985,
assigned to the present applicants and in a U.S.P. Nos.
15. 4,144,226, 4,315,092 and 4,146,495.
Other typical suitable builders include, for
exampie, thoee disclosed in U.S. Patents 4,316,812,
4,264,466 and 3,630,929. . The inorganic alkaline
puilder salts can be used with the nonionic surfactant
20. detergent compound or in admixture with other organic
or inorganic builder salts. '
The- water insoluble crysfalline and amorphous
aluminosilicate =zeolites can be used. The zeolites
generally have the formula
o 25. © (Mg0)4.(A1503),:(810;) ;. WH;0
= wherin x is 1, y is from 0.8 to 1.2 and preferably 1, z
is from 1.5 to 3.5 or higher and preferably 2 to 3 and
w is from 0 to 9, preferably 2.5 to 6 and M is prefer-
ably sodium. A typ1ca1 zeolite is type A or similar
30. structure, with type 4A particularly preferred. . The
preferred aluminosilicates have calcium ion exchange
capacities of about 200 milliequivalents per gram or
greater, e.g. 400 meqg/g.



¥

dr inorganic builder salts. The water insoluble crystalline and anor phous
aluminosilicate zeolites can be used. The zeolites generally have the
formula [err] wherin x is 1, yis from0.8 to 1.2 and preferably 1, 7 |s .
from1.5 to 3.5 or higher and preferabl$72to 3 and wis fromO to 9, -
preferably 2.5 to 6 and Mis prefer- ably sodium A typical zeolite is

type A or simlar 30., structu ith type 4A p rtlcul referred.

The preferred al ur}?arﬁ)is‘?‘ﬁ cﬁfgé"ﬁ%gﬂf‘ecaﬁ%ﬁ}rﬁﬁsb éxﬁhan%%“%ja‘g%cﬂ' S of
about 200 ni |dadte=pd VEHantcampdre gised cargraeseribed gin BOi bibsih gPatenti7a

Vari ous crystal ol i (g .e. S, a used
are descri be éb F?t%?s'h at%enl'!g 1 gbgb?ég% hgdP 69%3?65‘?3%a%90anad| an
Patents 1, 072‘6237:? 087 1 417+ ALIte% Whieh rare yereRy  ingor-
porated gy 1 fcsrnsE ﬁprréwfemcmpts@m aeé@riag;amh@. ofmrremhpyé

oo o8 bslf LT AEpLTURY Wit ARG o Fhll 1

patent too i P
" Belgium Patent 835,351 and this patent too is incorpor-

ated herein by reference,

10. ' R
<
15.
!
20.
25.

)

30.



20. 35. 30. 18 O her materials such as clays, particularly of the

wat er -i nsol ubl e types, may be useful- adjuncts in conpo- sitions of this
knventi.on. Particularly useful is bentonltq. This material is primrily
nmontnorillonite .which is a hydrated alun1n|un1S|I|cate i n which about
1/6th of the alun1n|un1atons may be repl aced by magnesi um atons and with

whi ch varyi ng amountsoehehydaegeﬂalswu@m aBOE:aairIsq aeelleuqm:lgt of they be

| oosel y conbi ned, L e b%n oghte inits nDr puri f i ﬁég e. free
fromany grit, gﬁ& e?g P8 Faﬁwgefdrmﬁgt eqlsesud, “H§ e 9P,
mont mori | lonite sAdidns ofs thdts oinegoltdoge. capacitticukanlyl easdfwbodts 50

to 75 meq per ﬁgﬁﬂoaatgent Omitse mate g# g&' gm. 9&2{,20 gfééng%;itﬂ%& are

the Woning or Western U.S. bentonites een hi X0-] €

1, 2, 3 andg4 by"’BéGPglizf ohY@raged plumdnjam Gdilicate ei‘knﬂm\cho'@@ﬂltten

textiles as descnl/m | BEBr thbShaEatnﬂ.ﬁiiLﬂ'lola‘U&né Om¥y I bat t rapdalidd | ¥

Patent 461,221 t L NACIRLh RDAN08AE JIEn' DA OBy £y dSLSTA o

hydrogen, sodium, potassium, calcium, etc., may be
loosely combined. The bentonite in its more purified
form (i.e. free from any grit, sand, etc.) suitable for

10' detergents contains at least 50% montmorillonite and
thus its cation exchange capacity is at least about 50
|\, to 75 meq per 100g of bentonite. Particularly
preferred bentonites are the Wyoming or Western U.S.

bentonites which have been sold as Thixo-jels 1, 2, 3

- and 4 by Georgia Kaolin Co. These bentonites are known
to soften textiles as described in British Patent

401,413 to Marriott and ﬁritiéh Patent 461,221 to

Marriott and Duggan.

15.

The inclusion in the detergent composition of an
20. effective amount of low molecular weight amphiphilic
compounds which function as viécbsity control and gel-
inhibiting agents for the nonionic surfactant substan-
tially improves the storage properties of the composi-'
tion., The amphiphilic compounds can be considered to
o - 25, be analagous in chémical structure to the ethoxYlated
and/or propoxylated fatty alcohol liquid nonionic sur-
factants but have relatively short hydrocarbon chain
lengths (C, to Cg) and a low content of ethylene oxide
(about 2 to 6 ethylene oxide groups per molecule).
30. Suitable amphiphilic compounds can be represented
by the following general formula '

RO(CH,CH,0)



ef#ectiye amount of | ow nol ecul ar wei ght anphi philic conpounds which
function as viscosity control and gel- inhibiting agents for the nonionic-
surfactant substan- tially inproves the st %gﬁge properties of the conpgsl-
tion. The anphiphilic compounds can be cd?& dered to be anal agous in

chem cal structure to the ethoxyl ated and/ or propoxylated fatty al cohol

| i qui d noni oni eql el S yd arboy, c aln

| engt hs (C2 to%?ge gﬁ%%%vgg%q{te%fy 2¢t Igegiéy]éx:%%reou( 'ooé?ﬁ r{j P% Q :
et hyl ene oxi de HuBees QErfremezbowl. 13bo 6, on guwerasee anphiphilic
conpounds can be re%?é@ﬂfféaby tEﬁefgkée&ﬂsdgeaﬁbahnéerayéalaﬁéi-] (cat 18a

where R represents a | Ky rou n is a nunber, of from abo
to 6, on averagt® Sp cﬁi%&i??eﬂé ‘g?‘eF'Pé’d’ 66nd§2&r"e°l Gedr 3EkYL ¢
[err]) aIKyJeneeg&gﬁgL nono |l ower [err]to [err] al kyl- et hers. 10. 15
20. 25. 30. . o _

10.

15.

20.

25.

30.



109 ébre\specifically t he conpounds are nono di- or tri lower (C2 to C3)

al kyl ene glycol nono lower [err] to [err] alkyl ethers. Specific exanples
of suk%able anphi pghilic 5. conmpounds incyygde ethylene glycol nonoethyl
et her Terr] diethylene glycol nmonobutyl ether [err] tetraethylene glycol
monobut yl ether [err] and dipropyl ene glycol nono- nethyl ether [err] 10.

Di et hyl ene gl ycol nondoxtey| spebificalbypdhical cgmpowids r ade Tomo ndidsicon in
t he conposition qf.;t | & | ar I I L al n CQle, MnY

al kyl et her 15. Qﬁgbpggéﬂgl- ee?g% si?%Q%?Q%ﬁegggé%gsﬁ¥#§n?°gé%hq§hat It
is nor easily pofisdbRdkyilmetiexs« he stability against settling and

i nproves the dispersilygééy fafc t BxLRPRRY t b@N 91t REdidhPR Iy NBIN:
‘wat er or cold water. 20. The conpositions of the present invention
nave | mproved vi SEBRTYRARY WRGERRRT P RELEBE0 FLYFEL AMARPEIIN < FART and
pourabl e at tenpdiCyHi-Es-CilJH30H)S alhigtHylede glycol monobutyl ether
(C4Hg-0-(CH,yCH,0) 5H), tetraethylene glycol monobutyl
ether (C4H,-0-(CH,CH0)4H) and dipropylene glycol mono-
methyl ether (CH3—O-(CH2$HO)2H.
10. : CHy
Diethylene glycol monobutyl ether is especially
preferred. -
| The inclusion in the composition of the low mole-
cular weight lower alkylene glycol mono alkyl ether

15. decreases the viscosity of ‘the composition, such that
it is mor easily pourable, improves the stability
against settling and improves the dispersibility of the
composition on the addition to warm water or cold
water.

20. The compositions of the present invention have
improved viscosity and stability .characteristics and
remain stable and pourable at temperatures as low as
about 5°C. '

In an embodiment of this invention the physical

_ 25, stability of the suspension of the detergent builder

C Nt - compound or compounds and any other suspended additive,
' such as bleaching agent, etc., in the liquid vehicle is
improved by fhe_preSence of a stabilizing agent which

is an alkanol ester_of phosphoric acid or an aluminium

30. salt of a higher fatty acid. _

Improvements in stability of the composition may
be achieved in certain formulations by incorpdration of
a small effective amount of an acidic organic phos



I n{an enbodi nent of this invention the physical 25. stability of the
suspensi on of the detergent builder conpound or conpounds and any other

suspended additive, such as bleaching agent etc., in the liquid vehicle is ®

i mproved by the presence of a stabilizingl8gent which is an al kanol ester
of phosphoric acid or an alum nium 30. salt of -a higher fatty acid. :
| mprovenents. in stability of the conpositi-on may be achieved in certain

formul ati ons byPHAFW? RABRIWARA HaviRgeAn 2F$EEE| vePAOTFOURF BRCRACHE 2
organi ¢ phos pahfsi 4l GEstser AP Gslishs pleoat d\gs adc i@ i ahd an PEkgioLp, such as a

partial ester of ph hqr.oug aci.d and.,an al kanol. As di.sclased in_the
commonl y assi gned cﬁnaﬁ'ﬁﬁiﬂﬁﬁﬂ Wi (’): eU.%?rﬁ'%?}%I ﬁﬁ&.i%’&?%sgﬁ%l’? ‘%éﬁgApri I
9, 1984 5. r fppliszhtiomibe@. tSer bk Nosu527 p948hf Lhed sSApnibr pprb984 ed
herein by efer - ac]+di § ek or L u j _
ol di ¢ - Bont 1t Srrre g dbufe HRET o 1050001 OF GATBAUIE TRUbEHoRE
ted herein by reference, the aqidig organic phosphorus
compound having an acidic - POH '

%

10.
o’
15.
20.
25. | . | . N~

30.



20 group: can increase the stability of the suspension of builders in the
nonaqueous |iquid nonionic surfactant. The acidic organi c phosphorus
*conpound may be, for instance, a partial esgiger of phosphoric acid and an 5
al cohol such as an al kanol which has a | i pophilic character, having, for

I nstance, nore than 5 carbon atons, e.g. 8 to 20 carbon atons. A specific
exanple is a pafgtampesaari@bqamae-qﬂawstahtlﬂtgndfaﬁh@wgugﬁédgiéd of

| k fl (Enpi about . 35%
Tonocst er  and BER oty R AHERORAGHERS | qgﬁ’?%”@%ﬁw%ﬁoa pEagrante
aci dic organic phospH%P%sa (PRI FRke sPRospRospe nedmpownd nitay f be anf by

rrﬁreI st abl e agaihsdtavedd) i g plﬁlrﬁiﬂndlé%&e@tof e'ﬁabb%iPB‘%é%abéé d}M&' nge aﬁor

the | ow concentr I i zer M/a u h its

viscosity W4l g%%%?gf#y %‘é@?egﬁ a'&uratlﬁ%ﬁ nhas; @ ¢ II:éPQP&bF H?y

and anti- settlichapacherii é'awmq,hefommsstamﬂayndré aghaRved @frboRY

the addition of &&{;@I I e‘iﬂeé:téa(ezél% ﬁ) I umnium salt of a .
1'on

hi gher fatty acid e conposi Un1n|un1salt stabilizing
agents are the sum(ﬁﬁ ﬁﬁ??éﬁiﬁ Qﬁém§émn*ﬁyaapsrgmai(nqmadlng phos-

phoric acid and a Ci1g to Cyg alkanofl (Empiphos 5632
10. £from Marchon); it is made up of about 35% monoester and
65% diester, : _ _
_ The inclusion of quite small amounts of the acidic
'\/‘ organic phosphorus cOmpéund makes the suspension signi-
ficantly more stable against settling on standing but
15. remains pourablé, while, for the low concentration of
stabilizer, e.g. below about 1%, its plastic viscosity
will generaily decrease.
Further improvements in the stability and anti-
settling properties of the composition may be achieved
20. by the addition of a small effective amount'of an
aluminium salt of a higher fatty acid to the
composition. '
- The aluminium salt stabilizing agents are the
subject matter of the commonly assigned copending
_ 25. application uU.S. Seriai No. 725,455, filed April 22,
Ny : 1985, the disclosure of which is incorporated herein by
' reference.
The preferred higher aliphatlc fatty acids will
have from about 8 to about 22 carbon atoms, more
39, Preferably from about 10 to 20 carbon atoms, and
especially preferably from about 12 to 18 carbon atoms.
The aliphatic radical may be:saturated or unsaturated
and may be straight or branched. As in the case of the



25. | application U. S. Serial No. 725,455, filed April 22, 1985, the

di scl osure of which is incorporated herein by reference. The preferred .

hi gher aliphatic fatty acids will have fromabout 8 to about 22 carbon yu

atons, nore 30. preferably from about 10 t8980 carbon atoms, and especially

preferably fromabout 12 to 18 carbon atons. The aliphatic radical may be

saturated or unsaturat.ed an e st h r d e of

t he 20a noni &% fﬂﬁ%eﬁﬁékﬁ aé#?fu@%%g%#ega?? §§%? adk%g %1§h§gﬁ%€ed

such as those dde vasedy orauctlt sl thosecderisesh ﬁsomana@;wraét tSouRGRE s coco

fatty acid, etc. ul@f.pr% q.T% Afou Ileag,%t taycﬁ:l dsodd oggm deide éec, alum nium
or ned

sal t stablllzers can I nc . ecan0|c acid, do ecanoj ¢, acid,
palnitic acid, nyrisE%anples s?garFBeach ty epeifds g framo Rodhe,

tallow fatgy aCIaq,ur@PﬁQuﬁ\atéauacnstamxtu@e@ otahhase Gordmd ciacldde,

al uri ni um 53l t s d%fcatnrg) Sée a%cll S cfg ecan01c5 acziod, p5alu§1{)t1c ac:.d, myristic
acid, stearic acid, oleic acid, eicosanoic acid, tallow
fatty acid, coco fatty acid, mixtures of these ac1ds,

etc. The aluminium salts of these acids are

10. | | .

¢

15.

20.

25.

30.



21 génerqlly commercially available, and are preferably used in the triacid
form e.g. alumniumstearate as alumniumtristearate [err] ‘The nonoaci d
salts,,e.9. alumniumnonostearate, [err] 5__ and diacid salts, e.g.

al umi ntum di starate, Al (OH) (C17H35C00) 2, ard m xtures of two or three of
the nmono-, di- and triacid alum numsalts can also be used. It is nost

500 - preerably SRS Ty (CBfnbriANLly” WALHBES, | SR erEeipAeciiily,
the total ‘anount ¥¥ed 4R kihemn $ekagidcfarsal te.headppinium Sheagatss as
mentioned above, A EnOEIERT Erdkbadddiel apAE(@ﬁh gﬁo@ﬁﬁasi PheP! REHELEL DY |
for exanple, 'saponifying a fatiy acid, e.g. a fa S, tearic_acjd,
etc., followed ngP]tg/sé'at t %’F‘Y“Eﬁél%éﬁﬂ‘??%e% Wi {Mé‘?%}ﬁ 6%11%_51%90& C.
Al though the.applandnt didecidt sadtsp bes bgund dYuvanynpamt i ddl starkladosy of
20. "suspendud pectiOECIHEqO0] 2 dnd HEKL SRS ' TR, Sfee | 08 Hhece”
the wettability diondrer bl RrArfakacidalweimen oml ks sean alsmibe Thsed.
increase in wettaptlijly/, mblst Sphefiedvesa, al hewavidis, susippdehdatiiidesat o
for e aluminum salt comprises at least 30%, preferably at
10. least 50%, especially preferably at least 80% of the
total amount of aluminium fatty acid.salt.

The aluminum salts, as mentioned above, are

\_ commercially available and can be easily produced by,

for example, saponifying a fatty acid, e.g. animal fat,

15. stearic acid, etc., followed by treatment of the
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 éettling of the

20. sSuspended particles, it is presumed that the aluminium
salt increases the wettability of the solid surfaces by
the nonionic surfactant. This increase in wettability,
it is believed, allows the suspended particles to more
easily remain in suspension.

25. Only very small amounts of the aluminium salt

N’ : stabilizing agent are required to obtain significant
improvements in physical stability.

In addition to its action as a physical stabili-
-zing agent, the aluminum salt has the additional

30. advantages over other physical stabilizing agents that
it is non-ionic in character and is compatible with th
nonionic surfactant componént and does not interfere
with the overall detergency of the composition; it



easily remain in suspension. 25. Only very small anmounts of the
alum niumsalt stabilizing agent are required to obtain significant o
i nprovenents in physical stability. In addition to its action as a phygical =
stabili- zing agent, the alum numsalt ha&la he additional 30. advantages
over other physical stabilizing agents that it is non-ionic in character

and is conpati bl LLh th nonionjc.surfactapt conpanent and doegs no
interfere wit he{‘ﬁéil’\%%ﬁr ﬁqmede?'étf'ig'é%?ﬁ}“b?gtﬁgESSﬁpoth i AP Pncglﬁﬁatto

exhi bits sone hoostfbhei agtdviieyt of iflaknzic fsoftemers o andstitt kenfetrisvi ty

of fabric softgn ngd r$4aa @RI r Y Jme to the
suspensions. T efgﬁgggh?ﬁagggggég g%@ecﬁgsgﬁfigggégéggﬁggf for 5

conveni ence, as chl BRenblepeBdRes agantsafes elasghbied Chrerfdayhl &othes

are typifded byonveAPendd, 48 cHlordhe bleaches and oxygen bleaches.
Chlorine bleaches are typified by K

10.

'
15.
20.

30.



22 sbdiup1hypochlorite (NaOCdl ), potassiumdichloroiso- cyanurate (59%
~available chlorine), and trichloroiso- cyanuric acid (95% avail able

chl ori:e) . Oxygen bl eaches are preferred and are represented by percom
5 potinds whi ch |iberate hydrogen peroxi de22h sol ution. Preferred
exanpl es include sodium and potassium perborates, percarbonates, and

per phosphat es, an Ql assi nQRer sy : The er bog at .

particularly sod%ﬁﬁp@fb@ggghﬁﬁ%& ghggétalﬁé 10?°€%?)%€’f"étl I%/ﬁf)r?g?re?%se%'.
The peroxygen comyanutrate pf89%r avhajilabde ichlairing )y eandt Hrichloraisor
therefor. Suitbl &pasdd¥ee _tQ(:ﬁg}"gi(:EB%Can'afi"Fa[bié‘e_cﬁq&fig&?rgfe&g%y&n

tenpera- ture of tthe peroxide I ng _agent are disclose
exanpl e, in U S, Pleaches % oPrefersprdming f#re) tepregentedoby Rewpcom-
rel evant di 6l osycamdy whieh Aibdruy pAyaredehe piroxive Laf eseh@Eion.

Pol yacyl ated co unds_are preferred activatars; anpng these, conpounds
such as tet raac%eg?ﬁﬂagnee&iaﬂﬁ]ﬁ s("ﬂﬁg“%ezo.sor%n'%" pe%?gacg? 551 se
are particul arl y perherates,O peramdiohatesi,vaanods pecphdephadre exampid,

2oL 2! e LA A o P RS L oo neu gBa i,
succi ni ¢ anhydri déa,l'ﬂé.cul%?ﬂdacépﬁ5g¥19/cdlﬁ¥b°(r'%1“‘)9n9£d4¥lét@eri PHe ves
of 10. especially preferred. o
' The peroxygen compound is preferably used in
admixture with an activator therefor. Suitble activa-
N tors which can lower the effective operating tempera-
ture of the peroxide blaching agent are disclosed, for
15. example, in U.S.P. 4,264,466 or in column 1 of U.S.P.
4,430,244, the relevant disclosures of which are
incorporated herein by reference. Polyacylated
compounds are preferred activators; among these,
compounds such as tetraacetyl ethylene diamine ("TAED")
20. and pentaacetyl glucose are particularly preferred.
Other useful actiVators include, for example,
acetylsalicylic acid derivatives, ethylidene benzoate
acetate and its salts, ethylidehe carboxylate acetate
and its saits, alkyl and alkenyl succinic anhydride,
_ 25. tetraacetylglycouril ("TAGU"), and the derivatives of
St these. Other useful classes of activators are
disclosed, for example, in'U.S.P. 4,111,826, 4,422,950
and 3,661,789. ' .
The bleach activator usually interacts with the
30. peroxygen compound to form a peroxyacid bleaching agent
in the wash water. It is preferred to include a
sequestering agent of high complexing power to inhibit
any undesired reaction between such peroxyacid'and



t hdse. O.her wuseful classes of activators are disclosed, for
exanpl €, in U.S.P. 4,111,826, 4,422,950 and 3, 661, 789. The bl each acti vator
usual ly interacts with the 30. peroxygen_conpound to form a peroxyaci ¢ %
bl eachi ng agent in the wash water. It igzﬁreferred to include a
sequestering agent of high conplexing power to inhibit any undesired

reacti on between such per.ox i d-and,_,. hydrogen_peroxi.de in th sh
solution in th?yﬁteosge%{gep%?y’ﬁ{é%l Jz'iil;o l's“.a é%%lf‘aéf’gugéaﬁegfleﬁ}heg %ﬁ%%?rgc%’gr

this purpose i ofl metalodiangsalts of nitrilotriacetic acid (NTA), 5.

et hyl ene di am ne tet [ i sng n r i a4m e pR&'Y etic
acid (DETPA), diet hyﬁ%ﬁg&%%ﬁaﬁguggﬁzég&r}[% hgﬁzw Eﬁogﬁ on{?{gié;m d( lsllpﬁ'?&NP)
4

I
sol d under the GiddenEotigletals of nifrilotrtpcetic acid (N
5. ethylene diamine tetraacetic acid (EDTA), diethylene

triamine pentaacetic acid (DETPA), diethylene triamine

pentamethylene'phosphonic-acid (DTPMP) sold under the

tradename Dequest

10.
-

15,

20.

25. .
-/

30.



23 20%6 ,and et hyl ene di am ne tetranethyl ene phosphonic acid (EDI TEMPA).
The sequestering agents can be used alone or in adm xture. In order to
avoi d l,ass of peroxide bl eaching agent, e.g.zgo0dium perborate, resuhlting
from enZyme- induced deconposition, such as by catal ase enzyme, the
conpositions may additionally include an enzyne inhibitor conpound,
i.e. a conpound c206i6l;c and netlylene ndiamiyier- tetivareetiipbene opldspharid he

per oxi de bl eachin bl eqi,ahi S '
075 P 5, 806, 990, SGA¥ MEorTmibary PThAn AT NHGeRts SaRc e Hhdd
by reference. O §ﬂ@@@apﬁ de i xtanere i nhi bitor conpound, nention can be

made of hydroxyl anine oy paaaeran@lootaWidvatl%rssSObEblﬁeiwﬁiaéyl@ﬂb&@n&@ﬁgtS
In the preferred nonaqueous . conggiltlons of this mvegiFb , Suitab

amounts of tge hy@@ ranf e i iRRERATa e Fes ﬁ9a§rgﬂoﬁﬁquﬁrto
0. 4% GEneraFIy,1hdumeﬂ’denuMposﬂﬁﬂbnynnudh;aﬂ b@z¢atalabebehaymeareﬂup
to about 15% for %, t - ositio
In addition to the erg%%?n% &ﬁéo a%ﬁ&¥ghgg&t er%*%fﬁggntééddlpf es or
adj uvants may be pmés@ﬁmqnqqqmpqnadwgﬁxﬂ @ otopound grapableaddi tiinhidi-~

desired propertieg;g Pﬁrzy‘i{eiﬂ?&ﬁbﬁaa' d8EoRPI L 16n "YU EhelYarokiee
may be |ncluded in the formulation, m
10 bleaching agent. Suitable inhibitor compounds are

disclosed in U.S.P. 3,606,990, the relevant disclosure

of which is incorporated herein by reference.
L ' Of special interest as the inhibitor compound,
mention can be made of hydroxylamine sulphate and other
water~soluble hydroxylamine salts. In the preferred
nonagqueous compositions of this invention, suitable
amounts of the hydroxylamine salt inhibitors can be as
low as about 0.01 to 0.4%. Generally, however, suit-
able amounts of enzyme inhibitors are up to about 15%,

15.

for example, 0.1 to 10%, by weight of the composition.
20. In addition to the detergent builders, various
other detergent additives or adjuvants may be present
in the detergent product to give it additional desired
properties, either of functional or aesthetic nature.
- Thus, there may be included in the formulation, minor.
N’ 25. amounts of soil suspending -or anti-redeposition agents,
e.g. polyvinyl alcohol, fatty amides, sodium carboxy-
methyl cellulose, hydroxy propyl methyl cellulose. A
preferred anti-redeposition agent is sodum carboxy-~
methyl cellulose having a 2:1 ratio of CM/MC which is
- sold under the tradename Relatin DM 4050.

Optical brightenérs for cotton, polyamide and

polyester fabrics can be used. Suitable optical

30.



25. "ampunts of soil suspending or anti-redeposition agents, e.g. polyvinyl
al cohol, fatty am des, sodi um carboxy- nethyl cellul ose, hydroxy-propyl

met hyl cel | ul ose. A preferred anti-redeppsition agent is sodum car boxy=
met hyl cellul ose having a 2:1 ratio of CM whi ch is sold under the ol
tradenane Rel atin DM 4050. Optical brighteners for cotton, polyam de and
pol yest er fabribsighheherssedacheiBidd abks. Lcal . . _23a brighteners include
stil bene, triazgﬁf?ﬁgg bgg%iding,sulEhg%ggééﬁpogF??aﬂg? &ffbcbgnridine

sul phonat ed substiYu- Ted PPPLLinys, S86PPpdAdly salphbnagk@dsubstity~

napht ot 1 azol E641 | 9eian ny s ciers) PGUlLhonahp  poliBh BESLELLEA 5

are stilbeneaﬂgtijgéggleﬂ%ygy tjons, . Preferre ripgole
Stil bene Brightener N4 Wwhic |-sd%‘edi RBIPRONRES, diekr+ i naucstti | pragerred

sul phonat & and :ﬁ,oga;m« AMACHET Sauelle keoMbiha til &l t- Pl s dPred”:
] ) rlghtenets_are Stilbene Brightener N4 which is a
dimorpholino dianilino stilbene sulphonate  a

. . nd Tinopal
ATS-X which is well known in the art. '

10. T e

15.

20.

25,

30.



24 Ekzynes, preferably proteolytic enzynes, such-as subtilisin, bronelin,

papain, trypsin and pepsin, as well as anylase type enzynes, |ipase type

enzyres, and mixtures thereof can be usedy,s Preferred enzynes 5.

i ncl ud€ prot ease slurry, esperase slurry ang anyl ase. A preferred enzyne is.
Esperase SL8 which is a protease. Anti-foam agents, e.g. silicon conpounds,

such as Silicane L 76Enxares) sprefezdiidyg iprotadlytsfd esﬁzyxee@nnwm ds.

Bact erci des. | & dunei SHEACN Buasalyl AR bise ANk RachlgPheheen, as

fungi ci des,” dyes,,
ul travi ol et absor"l%'lr]s aammy;@se ot¥pg apeyvmes,sddpase Stofdxeurawwmdayl |

cellulose, pH rrqﬂiitﬁ&ésanelheb'e@fffeaﬁ bé& Ohfdlg Saf ep%éfextlle?@ca%saymes_
perfune, and dyes, aqHF£%UIn nts iuch as ultranarine biué can be used.

The conposi 5on MaF ﬁeaﬁ PRESY garfPSPETRMT uBLBITK| @K’énﬁ’f@‘ﬂs@%?n or
di spersant of - verzy glmeghemd mﬁﬁem§®§p@@aée ely whichklels sd | pectodse.

extrenely 20. Ie S| m | limcrons.di aneters such
as sol d under thtrs}“h‘g Eoéeroas‘?%%:% ?légOt h%#’LPgFaHI fWﬂHPH&Js PRS ga%?c
carrier materi al Siliszansell i7604. dn 31800 be2Rdded pinpemaildnse Hfedtiivd 0%

e.g. 1 to 5% | dmd Egeferable however, that conpositions 25  which

form peroxyacids 1n the wash bath (e.g. conposi -
10. Bactericides, e.g. tetrachlorosalicylanilide and

hexachlorphene, fungicides, dyes,'pigments (water'
dispersible), preservatives, ultraviolet absorbers,

y s anti-yellowing agents, such as sodium carboxymethyl
cellulose, pH modifiers and pH buffers, colour safe

15. bleaches, perfume, and dyes and bluing agnts such as
ultramarine blue can be used. .

The composition may also contain an inorganic

insoluble thickening agent or dispersant of very high

surface area such as finely divided silica of extremely

20. fine particle size (e.g. of 5-100millimicrons diameters

such as sold under the name Aerosil) or the other

highly voluminous inorganic carrier materials disclosed

in U.S.P. 3,630,929, in proportions of 0.1-10%, e.g. 1

to 5%. It is preferable, however, that compositions

; 25, Which form peroxyacids in the wash bath (e.g. composi-
o tions containing peroxygen compound and activator
therefor) be substantially free of such compounds and

of other silicates; it has been found, for instance,

that silica and silicates promote the undesired

30. decomposition of the peroxyacid. _
In an embodiment of the invention the stability of
the suspension of builder salts in the composition
during storage and the dispersibility of the composi



tibns cont ai ni ng peroxygen conpound and activator therefor) be
substantially free of such conpounds and of other silicates; it has bgen
found, for instance, that silica and silicates pronote the undesi r ed 33
deconposi tion of the peroxyacid. In an en®®®inent of the invention the
stability of the suspension of builder salts in the conp05|tion during

st orage and th dispersihilit the c 0Si. : 24a ti wat er i.s
i mproved by gri ﬂ‘(?l“n b Thisi uién{_]" %‘i?ﬁ’c‘?ﬁlg‘iﬂ}@go?n hé'f' Gigghih%er s
to | ess than 1©arrtu.crlmslzq)refertmld ysé]eisd; bhaddé@snitey ohessndhamr €00
preferably to ol ui, L d ares gl 1y
suppl ied in pahq'%éﬁg é’ %}f’&f% ? 1 €s§ (fd-ijarp b %f‘:§°ns ar?dl’h ﬁ:(r)eﬁl oni c
liquid surfact 2Feferabdycie Bess std@ )i HOn miler ot « dm |smir:sl pniiddens or
after cargyi Ngaedl JdierdIIH §pPPEddt 1RNpatlicle siBes?f 3About 100,
200 or 400 microns. The nonionlc 1iqu1d surfactant
phase can'be_mixéd'With the solid builders prior to or
after carrying out the grinding operation.

10.
15.
20.
25 - 'U

30.



25 Ié a preferred enbodi nent of the invention, the mxture of liquid

noni oni ¢ surfactant and solid ingredients is subjected to an attrition type
of mll_in which the particle sizes of the gglid ingredients are reduced to
| ess tRan about 40 nicrons, preferably to |less than about 10 nicrons, e.g.
to an average particle size of 2 to 10 nicrons or even | ower (e.g. 1

m cron). Preferabl y Iresa phrafeaedt eniSodissgrei affl )tHeastnveahlabouttlﬁé/o of

all the suspendegyipagig! eéfhaygger a By itézﬁfcsg‘%fg? g;,aﬁl Q114

nicrons. Compositli ons. whose sed par si'ze
have i nproved st dfig5adienks ks sup iﬁﬁtﬁénﬁﬂ'%Rn@ttﬁbtbﬂnstﬁpsg@f/mkﬁllon

of the acid termﬂﬁueﬁiannmwacbaﬁmiaxéa@hza@nsnmdhal%&1&3t redients
di spersibility of the

the di spersidons & aemﬁl’f?c%%a ﬂs Ieggftq\ﬁa%gm&?%&f hg Sﬁiﬁgggéqg&?%{?e’fﬁ%r’el

is preferred thatta héepsopthanorahﬁutsonod mhgredsente.@e ltiogharenavgirage g.

at | east about 4%4) diapé)e n?%oth tm? Pﬁg O%o \r npzirwe(ij % q;re 1| n

contact with eac subs ron1one anot her:

by the nonionic §QQERﬁan |Rﬁﬁﬁerab1¥vie65tW@qgwahnuw %D&p @BPecial I ng
l'iquid nonionic JEdRHRHE HdubesRddedal® Ehe Qh@b’éﬁdfear ’BJr%i'dl'bs Md e
e ! O T TR sbEn® bRt ohaY 18 RLEToRS. ™ oSk fEbnY
el enents  10. P s
whose dispersed partlcles are of such small size have
improved stability against separation or settling on
storage. Addition of the acid terminated nonionic
surfactant compound aids in the dispersibility of the

15. dispersions without a corresponding decrease in the .

dispersions stability against settling.

. 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
20. Solid particles are in contact with each other and are
not . substantially shielded from one another_by'the
nonionic. surfactant liquid. After the grinding step
any remaining liquid nonionic surfactant can be added
to the ground formuLation. 'Mills which employ grinding
25, balls (ball mills) or similar mobile grinding elements
k,ﬁ have given very good results. Thus, one may use a
laboratory batch attritor having 8 mm diameter steatite
-grinding balls. For larger scale work a continuously
operating mill in which there are 1 mm or 1.5 mm
30, diameter grinding balls working in a very small gap
between a stator and a rotof 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



hdve gi ven very good results. Thus, one may use a |l aboratory batch
attritor having 8 mmdianeter steatite grinding balls. For larger scale
work a continuously operating mll-in mhif there are 1 mmor 1.5 nn1ag

di aneter grinding balls working in a very $Pal | gap between a stator and-a
rotor operating at a relatively high speed (e.g. a CoBall mll) may be

enpl oyed; whenngsidaisucdubrattint | tad<§ 4831680l £ #ox p%ﬁ%ofu@ﬁ bs end 19f
25a nonionic su fa taat and sgllq§% & st t rﬁgqh a mll whic¢h does not

effect such fi ¥ PRS 1R | 154 ne ¢ Srr’té‘d‘dxﬂsgtrﬁé ‘Gt il e
size to | ess tkeadlddd mﬂimmutqereﬂuce sheupas@ivler sizge ttoi Alesiso tham 5.

step of grindi t r par cl e ah 10_.m grons in
the conti nuousﬁ]ggl ﬁn%é#ﬁsel gg fe p{r:é%f g§r°§ @av{'}lgg?ggpi (Pﬁ%i II' aﬁﬂdrq'spedeter-
gnt conpo8iti omtent afhgninding oko appaverageopertiicie Giemeher feslaw on
the total wei gaboaft %”R-Q%h:bh%” lehe %@n%&%u@dgewﬁen&w'f'ed) of the

ingredients are as 'l ows: . .
In the preferred heavy "duty liquid laundry deter-
gnt compositions of the invention, typical proportions
(percent based on the total weight of composition,
10. wunless otherwise specified) of the ingredlents are as

follows:

o’
15.
20.
25. . ’
v

30.



26 Lﬂquid noni oni ¢ surfactant detergent in the range of about 10 to 60,
such as 20 to 50 or 30 to 40 percent. Acid term nated noni onic surfactant
nmay be. 5. omtted, it is preferred however that it be added to the
conposition in.an anount in the range of abd® 0 to 30, such as 5 to 25 or
‘5 to 15 percent. Long linear chain condensed pol yphosphate builder salts in

the range of about 10 {94894 fdA oﬁir:zgutr%a%@ %&aﬁ%éln%ngﬁpéﬁgegggﬁﬁ

Copol ynmer of polyacgrylaté and pol ynmal ei ¢ anhydr | ~sal
encrustation agenPfi @RMetr dfgetei &houtsurh 0aso, 26ude a802aw 80ort 48 6
percent. Al kyl enepgtgent.nonoal kyl et her anti-gel agent in 15. an anount in

e range of about 0 {Redd FHLhORe R, Rrlofske d5:0T 50k RSP IES ©
2.0, such ass. 10cmbtted, peitceis . pe@ferred hilwever uthstl itofbd adddedctd
To 1.5 percent. | (8 EAROSTERoR 12 0l allohRy sf cHY PafiEe 0, B0t %0 ko0 °
_ 30, such as 5 to 25 or 5 to 15 percent.
Long linear chain condensed polyphosphate builder
'salts in the range of about 10 to 60, such as 20 to 50
10. or 25 to 35 percent.
Copolymer of polyacrylate and polymaleic anhydride
alkali metal salt anti encrustation agent in the range
% of about 0 to 10, such as 2 to 8 or 2 to 6 percent.
' Alkylene glycol monoalkylether anti-gel agent in
15. an amount in the range of about 0 to 20, such as 5 to
15 or 8 to 12 percent.
Phosphoric acid alkanol ester stabilizing agent in
the range of 0 to 2.0 or 0.1 to 2.0, such as 0.10 to
1.0 percent. '
20. Aluminium salt of fatty acid stabilizing agent in
the range. of about 0 to 3.0, such as 0.1 to 2.0 or 0.5
to 1.5 percent. .
It is preferred that at least one of phosphoric
acid ester or aluminium salt stabilizing agent be
. 25, included in the composition.
W L Bleaching agent in the range of about 0 to 35,
such as 5 to 30 or 8 to 15 percent. 3
Bleach activator. in the range of about 0 to 20,
such as 1 to 15 or 2 to 6 percent. ' '

30. Sequestering agent for bleach in the range of
about 0 to 3.0, preferably 0.5 to 2.0 or 0.5 to 1.5
percent. : '

.Anti-redeposition agent in the range of about 0 to



ac{d ester or aluminiumsalt stabilizing agent be 25. included in the
conposi tion. Bleaching agent in the range of about 0 to 35, such as 5 to 30
or 8 to 15 percent. Bleach activator in the range of -about 0 to 20, such-as .
1to 15 or 2 to 6 percent. 30. Sequébtering agent for bleach in the
range of about 0 to 3.0, preferably 0.5 to 2.0-or 0.5 to 1.5 percent.
Anti-redeposition a in the range of a 26a 3.0, such as 0.5
t0200r05130Ia %“ﬁ&-‘r %O('fﬂ 0 &T&ﬁé’”r‘?tﬁ% e of about 0 to
2.0, such as 0.05 t optizadr bﬁ:lfg}tt@nlazo iperb&mtrarrg&p‘ﬁasabduttmetcarﬂg@.of

ggougoo to 3. O’SUC%u%g %S 0% tO q % q’.’ % % q{O q % %che%ﬂ)er cent. 10. 15. 20.

Enzymes in the range of about 0 to 3.0, such as
5. 05toZOor05to15percent.

10. *

v/
15.
20.
25- . o .. o -l'_ . ' | .‘ I

30.



27 Perune in the range of about 0 to 2.0, such as 0.10 to 1.25 or 0.5 to
1.0 percent. Dye in the range of about 0 to 1.0, such as 0.0025 to 0.050 or
0. 0025_to 0.0100 percent. 5 - Various2gf the previously nentioned
additi Ves can optionally be added to achieve the desired function of the
added materials. Mxtures of the acid term nated nonionic surfactant and
the al kyl ene gl ycol alk§¥funeeinarhhe geange. ofga@koutcadh be ds@d aurh msone

cases advantages @219 beg op} 26 nel @YStHS PSG Pérésgt, m xtures alone, or wth
the addition to the mxturge of a stabilizing and_anti_settling agent

phosphoric acid al kandf¥Y®strt ?rF?‘Fﬁees%f P8k Bt nbe QddFech as Qh@‘}/z%\n N
be 15. chosen to te GColpRtobdl @.002% tdaeormmcpéﬁéewents of the detergent

I h d
od per cent Bges are by Sareng "6t °Fne BreTRBuelI hekithed dadt o0 FAR
unl ess ot herw se opiiierakly be added tphachuesentthe alesioredutwactiomi ofii c

liquid deter- genth&oimasd thP¥erfaide pPresent invention dispenses readily
in the water in the washi ng nachi ne The presently used home washi ng

machi nes normal |y use ¥EBtHEe 8 ‘BS\AU@P%etaé?jg@nt ternirated ulqué&d"tﬁ
laundry. 25. In ao@efsetaet Vand the SHEpbere | gLLedl oAyl Vet t arti hgeDr

about 100 ng:ﬁ tgghggngggtggtgg h' nd91%9@5%2(%ases advantages can be
obtained by the use of such mlxtures_alone, or with the
addition to the mixture of a stabilizing and anti
settling agent, e.g. phosphoric acid alkanol ester.

' In the selection of the additives, they will be

15. chosen to be compatible with the main constituents of
the detergent composition. In this application, as
mentioned ebove, all proportions and percentages are by
weight of the entire formulation or composition unless
otherwise indicated. '

20. - The concentrated nonaqueous nonionic liquid deter-
gent composition of the present invention dispenses
readily .in the water in the washing machine. The
presently used home washing machines normally use 250
gns of powder detergent to wash a full load of laundry.

25, In accordance with the present invention only about 77

g?, ml or about 100 gms of the concentrated liguid nonionic

detergent com9051tion is needed.

In a preferred embodiment of the invention the
detergent composition of a typical formulation is
formulated in the proportions indicated below using the
below named ingredients:

30.

Weight %
Nonionic surfactant detergent 30-40



de&ergent conposition is needed. In a preferred enbodi nent of the invention
the detergent conposition of a typical fornulation is 30. fornulated |

the proportions indicated bel ow using the_bel ow naned ingredi ents: Wi ght % s
Noni oni ¢ surfactant detergent 7a 30-40 27a Aci d tern nated
noni oni ¢ surfact ant : 5-15 Al kali netal hexanetaphosphate

25-35 Anti-enc usta ion.a S0 0-10 A I ne glyco
nonoal kyl et he?‘ tterm:m Q-@n?%rgﬂz cg:),ﬁsli“":’;f:nto phosphoric %leg ester
0.1-1.0 (Enpi pAdkadd3metad nazamarannpsphate 28 Antiredepcd¥it3®n agent

(Relatin DM 403Qk i —encru¥tation agent (Sokalan CP-5) 0-10
Alkylene glycol monoalkyl ether - j 8-12
5. Alkanol phosphoric acid ester - 0.1-1.0

(Empiphos 5632)

10.
o’

15.

20.
25. S | o o,
. . . < 3 .

30.



Al kall netal per bor at e bl eachi ng agent 8- 15 Bl'each activator (TAED)
2-6 Sequstering agent (Dequest 2066) 0-3.0 5 Optica
brlghtener (ATS- X) _ 0.05-1.0 Enzynes (Protease-Esperase
sLg) 0.5-1.5 Perfune ' 28

0.5-1.0 The present invention is further illustrated by the foll ow ng
exanpl e. 10. ApnnC rate n@nagueous
liquid nonionic sur Feﬁfsé on aﬁFncoﬁpogsfﬁgnDysquﬁﬁuIateg rgnlthe
fol | owi ng |ngred.éhkglﬁnmenelapsnhpyagpebﬂeaeaimg Fgen& 1 bel ofi-155.

TABLE 1 Wei ght 96glghéhuggtggatggrkTﬁgbgy al cohol 21%. 5
condensed with 7 noles. o ene oxi de and %égnles ethylene 0 |ge and

20. [err] fatt§egP55ﬁ6Fggoﬁ8€H§eéDﬁﬁpﬁsg %8 propyl ene oxPde-8nd 10
nvlfs et hyl ege oxogeicslr betghtenér’ (ATS-X) _ 0.05-1.0 9.0
Surfactant T 9 9.0 25. Acid ol &r at ed
Dobanol 91-5 reacFPg¥™es (Pr°teas§'§SBF5833tsh h succinic anhyd§| e%Sodlum
hexanet aphosphat ePerfume 29.6 Di et hyl ene gl ycol0.Sorleut yl

et her

rile present invention is further illustrated by
the following example. |
10. EXAMPLE 1
A concentrated nonaqueous -liquid nonionic
surfactant detergent composition is formulated from the

/ : following ingredients in the amounts specified in Table
1 below.
15. - TABLE 1
Weight %
A mixture of Cq3-Cyg fatty alcohol 15.5

condensed with 7 moles of propylene
oxide and 4 moles ethylene oxide and
20. Cq43-Cy5 fatty alcohol condensed with
5 moles propylene oxide and 10.moles
' ethylene oxide.

Surfactant T 7 9.0

Surfactant T 9 - . ' 9.0

, 25. Acid terminated Dobanol 91-5 reaction 6.0
- product with succinic anhydride

Sodium hexametaphosphate ' 29.6

Diethylene glycol monobutyl ether 9.0

Alkanol phosphoric acid ester 0.3

30. (Empiphos 5632) _

Anti-encrustation agent (Sokalan CP—S) 3.0

Sodium perborate monohydrate bleaching agent 10.0



ﬁlkanol phosphoric acid ester 0.3 30. ( Enpi phos 5632) '
n

ti~encrustation agent (Sokalan CP-5) 3.0 Sodi um perborate_
monohydr at e bl eachi ng agent 10.0 28a Tetraacetyl et hyl ene di am ne QI'AED) i
bl each 4.5 activator Sequestering@8&myent (Dequest 2066)
1.0 Optical brightener (Tinopal ATS-X) (RTM 0.5 5.
Anti-redeposition agent (Relatin DM 405 1.0 Esperase slurry
(Esper ase SLgyetFwatylethyleneldeapéppur(g.‘AED) bleach
0. 5925 Dye activator | -0. 0075 100. 00 10.
15 20. 25, 3geques€er1ng 28%”%'? 'e%r\]:e's %'ér]d for about 1 qubr to
Optical brightener (Tinopal ATS- X) ('.RTM) 0.5
5. Anti-redeposition agent (Relatin DM 4050) - 1.0
Esperase slurry (Esperase SL8) (_RTM) _ 1.0
Perfume ' ' _ 0.5925
Dye - B CE 0.0075
S 100.00
10.
&
15.
20.
25. - : J

30.



redu%e the particle size of the suspended builder salts to | ess than 40

m crons. The fornul ated detergent conposition is found to be stable and
mon-gelling in 5. storage and to have a hhgh detergent capacity. The
formul ati ons. can be prepared without grinding the builder salts and
suspended solid particles to a small particle size, but best results are
obtai ned by gri ndi ng tTee f Eommhudia tbioh o irsedygceuhlie fuor t abb@atsi zeholurlOtot he

suspended sol | d B Sthe ThErWUIE%1.22147 680 Beopartbapo Lot ot

t he buil der salts an articl és can T oun
ground prior torﬁQ|%§S§héh@ﬂtﬁ0tWéQan%nlcﬁhﬁfﬁeramiatedhdegﬁnﬁﬁng

can be carried 1%onpbsithidil isPricind O0td1 YeNdstdBh &' bR MoncyaakRA At er
m Xi ng or tgp entlre r|nduf$ﬁéq$ratlogl%§h§?e carried out after m X1 ng
with the 1iduid %rﬂn et M3 BRI RRRARYSAYed bui | der
and solid partlcles IamatfmwmdlﬁtibﬁSOOSnlbesmmepam@dpmw%ﬂduﬂigﬁKhding
EXAMPLE 2 In ord o} trat h ff

Ynd bgﬁi@g§ s%letst gl;ru? s%% eorﬁsh%ss?gu

anti -encrustation or i -Scal’l or nen of sodium
tri pol yphosphat e sy;abbovmmke SMEapM@M%t deeeugbﬁt apei lahhaigwd by

the present 25. ddiddbhe gﬁi'tt & FRfARdd | f Gld Wi of
Exanpl e 1 cqnt ai rﬁl ng 29 % by ?ht sod] um hexa-&{rrbet%g{u@isphat els ©

conpared_|n1_epeé% %ycles with the sane
conposition in Wthhtfﬁe builder salts can be used as provided, or the

builder salts and suspended solid particles can be
K/, ground or partially ground prior to mixing them with
the nonionic surfactant. The grinding can be carried
15. 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 containing suspended builder and solid

particles less than 100 microns in size are preferred.

20. EXAMPLE 2
In order to demonstrate the effect on cleaning and
anti-encrustation or anti-scaling performance of the
substitution of sodium tripolyphosphate by sodium hexa-
metaphosphate detergent builder salt of the present
25. invention, the detergent composition formulation of
(s Example 1 containing 29.6% by weight of sodium hexa-
metaphosphate is compared in repeated laundry washing
machine cycles with the same composition in which the
hexametaphosphate is replaced with 30% by weight of
30. sodium tripolyphosphate.

The repeated wash cyeles_are carried out at
laundry wash water concentrations of each of the

detergent compositions of 5 gm/liter of the respective



helxamet aphosphate is replaced with 30% by wei ght of 30. “sodi um
tri pol'yphosphate. The repeated wash cycles are carried out at |aundry wash
wat er concentrations of each of the detergﬁnt conmposi tions of 5 grﬂllt@ of

t he respective 29a detergent conpositi After each detergent o
conposition is used in twel ve wash cycl es in a washi ng machi ne the anpunt
of encrust- ati al ults i.e. the percent ash 5. )
deposit is neag%&e%rgeﬁfltn éo rcen dep03|t nmeasure- nent is determ ned

by cal ci nation of wafter mtcmerﬂﬁnq$omsmorsms used) ithetwebwdt s
that are obtai Rl d1a itrhea SRLLHAR ) SRRl i NP R St L SF W rust -

conposition' s cI eanl ng perfqormance |Is egun val ent or better than the sodi um
ation or scaling: that results,: ‘the percent ash

5. deposit is n_leasured. The ‘percent ash deposit measure-
ment is detéermined by calcination of washed swatches.

10. T
o
15.
20.
25. ..
\\j-

30.



tridolyphosphate and the sodi um hexanet aphosphate 5. det er gent
conposi t'i on provides inproved anti-encrusta- tion or anti-scaling
perfbropance to that of the sodiumtripol yphgsphate. As far as the
encrustation.buildup is concerned, no build i s observed with the .
hexanet aphosphate, 10. whereas a snall buildup is observed with the sodi um

tripol yphosphat e detemwa“réaﬁﬂﬁgﬂtﬁéﬂtaré“ﬁbﬂ&%ﬁgﬁtQBQO%BQ%t%mFEEEﬁﬂﬁﬁﬁ
buil der salts can al so ge Hsed to replace the po yphosEhateibU| der salts
in concentrated gﬁﬁiﬂ% Aepesphte HRLES99 Bhs comPog 1t Eond §ncehepAdinghs
of 50 to 60% duperdormanicexab®t aeirisraldti o NS HEF | &hAln' UERE! Sodum
Vi scous sol utiongl | ec t he .vi scouys_nature of the
concentrated aquggﬁgﬂg%?ggﬁgﬁhfhe p%%%fcgﬁestgﬁpﬁFFy gﬁﬁafﬁ% %S?EQEate
behavi our oF «t he dekesgentc Iempasidiian 2orovidessinproved amiiowsutrusita-s
under st ood that h@nf @reeeitid Lel1aidL blersFhdtddNed Stﬂé.!_eaﬁrf%%l Y R4 iRy

of illustration and that variations Tay be nmade therern w thout departing
fromthe spirit &FiPReYPRESRIAL®. 25 30. 31

As far as the encrustation buildup is concerned,
no buildup is observed with the hexametaphosphate,
10. whereas a small buildup is observed with the sodium
tripolyphosphaté detergent builder salt.
The héxametaphosphate detergent builder salts can
\/ also be used to replace the polyphosphate builder salts
in concentrated agueous detergent compositions. At
'15. concentrations of 50 to 60%, due to the hexametaphos-
" phate's polymeric structure, a viscous solution is
obtained. Because of the viscous nature of the
concentrated aqueous solution the physical stability
and rheological behaviour of the aqueous concentrated
20. composition is improved. _
| It is understood that the foregoing detailed
‘description is given merely by #ay of illustration and
that variations may be made therein without debarting
from the spirit of the invention.
25.

30.



CLAI M5 1. A heavy duty detergent conposition which conprises at |east one
| i qui d noni onic surfactant detergent and a long Ilinear chain

condense the formula [err] wherein Mrepresents a -
hydr ogenﬂﬂﬂmmﬂmlﬂmmm metal or am‘mn?{lm cation, and n=20 to 30, - il
di spersed T hérei*n 8s the the principle detergent builder salt. 2. A

conposition as clained in daim1l in whj e principle detergent
builder salt is a hexanetaphosphate.b gIhg A detergent conposition as
claimed in aiml or Caim2 conprising at | east one of the nenbers of the

group consisting of 1an agi dhb8W Y NFhey ILEPHentUr ESMPRR tBIHA - WBidwent,
an al kyl ene gl ycol no et her and an al kappl aos hori ¢ ,acid ester
stabilizing agERmPEises Atj.leasty °ESn€ﬂ’s?Pg n BRniPRigegSrRfackant, 2

or 3 conprisi ndetergendr e deidr gentl aaiguvhbhe el echadnf r @oidengedip

consisting of a Rl each. nt, | eac tjvator, an optical brightener, an
oy and o peeRyRRoteREl oft thC¥hlftd Vo O

o)

i

MO-(P-0),-M

|

OM : : \

wherein M represehts a hydrogen atom or an alkali metal
or ammonium cation, and n=20 to 30,'disperséd therein
as the the principle detergent builder salt.

2, A composition as claimed in Claim 1 in which
the principle detergent builder salt is a
hexametaphosphate. '

3. . A detergent composition as claimed in Claim
1 or Claim 2-¢omprising a£ least one of the members of
the groﬁp consisting of an acid terminated nonionic
surfactant anti-éel agent, an alkylene glycol mono ,
ether and an alkanol phosphoric acid ester stabilizing S
agent. |

4, A detergent cqmpOSitiOn as claimed in Claim
1, 2 or 3 comprising one or more detergent adjuvants
selected from the group consisting of a bleach agent, a
bleach activator, an optical brightener, an enzyme and
a perfume. '



5. { A detergent conposition as clainmed in dai -Wri si ng
10 to 60 percent of the condensed pol yphosphate detergent builder salt..

32 Q. _ A detergent conposition as clained_,in any i o5
conprigsing 5 to 25 percent of an acid ter nmPhat ed s@‘mﬁ‘mmm“‘mm“&
detergent conposition as clainmed in any one 5. o aitms™®1 to B
conprising 0.10 to 2.0 percent of an al kanol phosphoric acid ester. 8. A
detergent conposition as clainmed in any one of Clains 1 to 7 conprising
about 5 to 15 percentS.of arAl@etergerdl enmpgbjtdpnresocdaimed dn Claim
detergent conpogitien ag clai gEdebip@RsiGRE 90 RS B0 lpbecldth ¥k Gndhe
‘noni oni ¢ surfactant_has di spersed therein det er%ent buj I der g rticles |
havi ng a 15. Fendensed;; pelyphogglate sfelssgeito Mildsk. s16t-A deter\;ent
conposition as clainmed ijn any one of Clainms 1 to 9 which conprises at |east
one liquid nonionic surfactant in an amount of about 20 to 50 20.

percent, an acid-term nated nonionic surfactant in an anount of about 5 to
25 percent,.an al kali netal hexanetaphosphate (n=25) builder salt in an
amount of about 20 to 50 percent, an al kyl ene gl ycol nono-ether



. L
In an anDuRiag;ugggg;_§ﬁlg_1§_percent, and an al kanol 25. phosphoric acid
ester in a about 0.1 to 1.0 percent. 11. A detergent conposition -
as clainmed in sing an alkali netal perborate nDnohydrathSO
bl eachi ng ag mﬂ !mmmm f about 5 t&230 percent, 33

|

t et aacetylet am ye *bl each activator in an anDunt of about 1 to 15
percent, and .optionally one or nore detergent adjuvants selected fromthe

group consisting of anti-encrustation agents, anti- redeposition agents,

sequestering agents for the 5. = bl each, optical bri ghteners, enzynmes and
perfunes. 12. A detergent cgngositign as clained in Caim 10, 11 or 12 in
whi ch the detergent ﬁulldér E&REBRE SCPW8°§&&FGH|§§IFléﬂmﬁ@x&ﬁeﬁéﬁhégﬁhate

\(,\E:Zﬁ) . th. 53 ofA da:hemsemt teospe&'tnplr&?m@ ﬁl &bﬁﬁﬁ ;p%r@e[a:lﬂnofoianlh]di&ih 12 in
ich the sodiu sphate has the formula: 0 [err erein
n=25. 14. A detgéﬁ %ag ﬁpgg gg%gggg *claimed in any one

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

8. A detergent composition as claimed in any one
of Claims 1 to 7 comprising about 5 to 15 percent of an .
10. alkylene glycol mono-ether. \f/

9. A detergent composition as claimed in any one
of Claims 1 to 8 in which the nonionic surfactant has
dispersed therein detergent builder particles having a

15. particle size of less than about 40 microns.

10. A detergent composition as claimed in any one
of Claims 1 to 9 which comprises. at least one liquid
nonionic surfactant in an amount of about 20 to 50

20. percent, an acid-terminated nonionic surfactant in an
amount of about 5 to 25 percent, an alkali metal
hexametaphosphate (n=25) builder salt in an amount of §,;-
about 20 to 50 percent, an alkylene glycol mono-ether '
in an amount of about 5 to 15 percent, and an alkanol

25. phosphoric acid ester in an amount of about 0.1 to 1.0
percent.

11. A detergent composition as claimed in Claim
10 comprising an alkali metal perborate monchydrate
30. bleaching agent in an amount of about 5 to 30 percent,



Y [ 4 . .
“20. of Cainms 10 to 13 in which the al kanol phosphoric.acid ester
conprises a [err] to [err] al kanol ester of phosphoric acid. 15 A
~detergent conposition as clained in any one 25. of Clainms 10 to 14 which
is pqutable at high and |ow tenperatures, is stagmmumtluumum does not
gel wwhen m xed with cold water. 16. A detergent imed in
any one 30. of Cains 10 to 15 which co i ses sodlunlheﬁan%taphosphate
(n=25) builder salt in an anount of aboutngé to 35 percent. 34 17. A
goncentrated nonaqueous | i quid nonionic surfactant heavy duty |aundry

et ergent conpos o r ngan,amount of
about  30- 40% Ac#%t?e?%gﬁ gPé? ?éﬁ@@?% g%agﬁgu%éﬁlﬁgigk tcaf o
Sodi um sal t of h@memetagﬁoebmete1(hezs§ pParasntmand eptaeaailzsoaswpr

Al kyl ene glycol pepebaétér éﬂeraayuaanagvye1ee£eabeybm0tﬁe1g98h Sodi um
per bor at e nnnohydratg gieac n%n I n E % ? tgf about 8-15%
and Tetraacetyl eFPRFER ? eRFIBPEALAOR RPGRES, 7

redeposition agents, sequestering agents for the
5. bleach, optical brighteners, enzymes and perfumes.

12. A detergent composition as claimed in Claim
10, 11 or 12 in which the detergent builder comprises
the sodium salt of hexametaphosphate (n=25).

1\ 10.

: ' 13. A detergent composition as claimed in Claim
10, 11 or 12 in which the sodium salt of
hexametaphosphate has the formula:

P _
15, ' _NaO-(%-O)n-Na‘
ONa

wherein n=25.

.14, A detergent compositioh as claimed in any one
20. of Claims 10 to 13 in which the alkanol phosphoric acid
ester comprises a Cqg to Cig alkanol ester of
phosphoric acid. ' '

15. A detergent composition as claimed in any one
25. of Claims 10 to 14 which is pourable at high and low
temperatures, is stable in storage and does not gel
when mixed with cold water.

16. A detergent composition as claimed in any one
30. of Claims 10 to 15 which comprises sodium
pexametaphosphate-(n=25) builder salt in an amount of
about 25 to 35 percent. '



L} .

an anmount of about 2-6% 18. A detergent conposition as claimed ih Caim
15. 16 in which the compositirom conprises an anti- redeposition agent and
ant i,-encrustati on ; stering agent for the bleach. 19. Ay
det ergent conposi tim@ummiﬁ‘mﬂmmra aim1 20. substantially as -
spbcifically describedcheceim ve reference to Exanple 1. 20. A nethod for

cl eani ng soiled fabrics which conprises c@atacting the soiled fabrics with
a 25. detergent conposition as clained in any one of clains 1 to 19.

17. A concentrated nonaqueous liquid nonionic
surfactant_heavy dnty laundry detergent composition
which comprises:

Nonionic Surfactant in_an.amonnt of about 30-40%;
Acid terminated surfactant in an amount of about 5-15%;
5. Sodium salt of hexametaphosphate (n=25) in an amount of
about 25-35%; .
Alkylene'glycol_moncbutyl ethcr in an amount of about

0.1-100%; u
Sodium perborate monchydrate bleaching agent in an
10. amount of about 8-15%; and

Tetraacetylethylene diamine (TAED) bleach activator in
an amount of about 2-6%.

18. A detergent compcsition as claimed in Claim
15. 16 in which the composition compfises‘an anti-
. redeposition agent and anti-encrustation agent, and a
sequestering agent for the bleach.

19. A detergcnt ccmpcsition as claimed in Claim 1
20. substantially as specifically described herein with
reference to Example 1. : ' /

20. A method for cleaning soiled fabrics which
comprises.ccntacting the soiled fabrics with a _
25, detergent composition as claimed in any one of claims 1
to 19. ' |




