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@ Low-phosphate detergent composition for fabric washing.

@ A detergent composition containing surfactant and an
insoluble aluminosilicate builder salt includes defined, low
levels of a phosphate builder salt and of certain polymeric
materials based on maleic acid. The presence of these low
levels of phosphate and polymaleate enhances the builder
effectiveness of the eluminosilicate and the compositions
have surprisingly good cleaning performance and show
enhanced removal of bleachable stains.
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DETERGENT CCMPOSITIONS

This invention relétes to detergent compositicns, =and, in sar-
ticular, to detergent compositions having only a specific low
level of phosphorous-containing builder salt,

It is known that laundry compesitions functicn more effisiently
in soft water %than in water containing significant amounts of dis-
sclved "nardness" cations such as caleium &on, magresium ion and Yne
like. Zeolites or other caticn exchange materials were frecusntly
used to pre-soften water. Such pre-softening procsdures require ==
additicnal expense to the user occasioned by the need %o purchasc ¢ =
softener appliance.”

The most usual means whereby fabrics can be optiorally launderesd
under hard water conditions involves the use of water-soluble builder
salts and/or chelators to sequéster the undesirable hardness cations

and to effectively remove them from interaction with the fabrics znd

H

detergent materials in the laundering liquor. The most effic~cious
material of this type has been sodium tripolyphosphate and this

builder has been in almost universal use during the las¢ %en years.
However, the use of such water-scluble builders, especially onosphales,
1ntroducés into the water supply cgrtain materials wiich, in Iimproperly
tre~ated sewage effluents, may be undesirable. Acccrcingly, a means Tor
providing water-softening builders in detergent compositions =wizhime
the need for sush large quantitfes of soluble bullder addi<i~25 Is

desirabls,

8AD ORIGINALYS,
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A variety of methods have been suggested for providing builder

and water-softening action concurrently with the washing cycle of

a home laundering operation, but without the need for water-soluble

~ detergent additives.

N

One recently developed method for removing water hardness
cations in detergent solutions involves the use of certain water-
insoluble synthetic aluminosilicates in detergant compositions. A
mul;itude of patent applications have appeared in recent years rela-
ting to this material. Among these can be mentioned British Patent
Specifications No. 1,429,143; No. 1,475,201 and No. 1,473,202;

German Offenlegimgsschriften No. 2,529,685 and No. 2,532,501; Dutch
Patent Application No. 75.11455; U.S. Patent No. 3.985,669.and
Belgian Patent No. 835,492.

Although these, and other, paient applications suggest~£he pos-~
sibility that u;eful detergent compositions can be prepared that are
entirely free of water-soluble builders, especially phosphate salts,
it has been found in practice that the aluminosilicate material, even

in large amounts, tends to Be undesirably sléw in its .exchange of

cationg preferably at low wash temperatures and the most useful cempo-

sitions have been those which’contain mixtures of aluminosilicate materials

'an&'water-soluble builder salts, especially ‘sodium tripol?phosphate.n

The essence of the present invention lies 1n:thé diseo;éry that
compositions based on aluminosilicate and having sﬁeéiflcgl;y_
define; low levels of phosphate builder can have excellent
all-round detergencf performance provided that they also ineclude
a snhil'amount of certalﬁ.specific polymenid)materials;-nl;;ly poly-
mers including maleic acid or similar dibaéia acid gréups;

Copolymers contalning maleic acid moieties have already been
suggested for use in detergent compositions containing aluminosili-

cate. For example, in Dutch Patent Application No. 75.11455, a copo-

m
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lymer of maleic acid and methylvinylether is used a% a high level
essentially acting o3 & co-builder with the aluminosilicate, Alsn,
in Belgian Patent No. 835, 402, there is a suggestion tnat such
copolymers can be used in mixed aluminosilicate/tripolyphosphate
systems to improve the processing characteristic of Epra§—dried de~
tergent compositions. The Dutch Patent Specification No. T4.03382
also discloses compositions coAtaining various polymers but these
compositions normally.contain substantlal amounts of phosphate or,
if free of phosphate,zgontain builder levels of the polymers. Further-
more, these polymers are normally polyacrylates and the polymers selec~
ted for use in the present inv;ntioﬁ have been shown to provide bene-
fits in bleachable stain.removal not shared by polyacrylate materials.
It is ax object of this invention to provide detergent composi-
tions containing water-insoluble aluminosilicate ion exchange materials
which are free of large amounts of phospnate and yet are capab;e of

providing superior detergency performance,

Accordiné to the invention there is provided a cdetergent compo-
sition comprising :
(a) from 2% to 603 of a surfactaubrsexecced o eniona,
nonionic, zwitterionic agd amphoteriz surfagtants and mixoures there-
of; (b) from 5% to 60% of a water-insoluble aluminosixicatg ton

exchange material of the formula

M [(;\102)2.(3102)y ]x H,0

- whereln ¥ is a calclum-exchange cation; z and y are integers of at
. least 6; the molar ratio of z to j is In the ra~ge “ro~ 1,0 "ooaboyut

«.~0555 and x 1s an integer from about 15 1o .0r:w B’ 2ara atimina.

silicate ion exchange material having a pzrticle size dlamecar from
about 0,1 mleron *n abcut 100 mirrons: a ~alciwr lon eychrnys ~apa-

~tee =0 2t e ot aboub 200 mE. ec. 0 /- se i s e
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{e) from 0.5%

T

e 6% of a phosphate bullder salt;
and () from 0.1% to 3% of a polymeric material having a molecular
weight of from 2000 to 2,000,000 and which is a copolymer of maleic

acid or anhydride and a polymerisable mornomer selected from compounds

of formula :

(1) ?Rl
EC = CH,

h Ct ;

wherein Rl is bdj or a C2 to C12 alkyl group;
{4
{11) Tg

HEC = T
CCORZ5 ) -
wherein R2 is H or CH.j and R5 is H, or a Cl to ClO alkyl
group;
“ i
o
HC CH

wherein each of RQ and RS Is H or an alkyl group such that

R, and R5 together have O to 10 carbon atoms;
i 0 H
(1v) N e ¢ (I: 2.

~ —_—
l CH, CH,
HC = CH2_

{v)

and (vi) migtures of any two or more thereof, sald copolymers
being optionally wholly or partly neutralised at the car-
boxyl groups by socdium or potassium.
Preferred compositions of the invention contain from 1% to
4 % of phosphate salts, especlally a tripolyrhesphate.

Other water-soluble builder salts, while not excluded from the present

invention are also preferably absent except in small amounts. Highly

iy
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preferred compositions are in granular form and consain frem 5% o
20% surfactant and from 15% %o 50% of the aluminosilizeate.

In the féllowing detailed description of the inventien, “he
"percent" indications mean percent by weight, unless otherwise stated.

The detergent compositions of the instant inveniicn contain a
surfactant selected from anionic, nonionie, zwitterionic and ampholy-
tic surfactants. The surfactant is used in an amoun®t Ffrom about 2%
to about 60%, preferably from about 5% to about SCE of the detergent
compositions. A typical listing of the classes and species of sur-
factants useful herein appears in U.S. Patent 3,029,478, incorporated
herein by reference. The following list of detergent compounds and
mixtures which can be used in the instant corpositions is representa-
tive of such materials, but is not intended to be limiiing.

Water-soluble salts of the higher fatty acids, i.e. "soaps", are
useful as the detergent component of the compositicns herein, This
class of detergents includes ordinary alkali metal soarps such as the
sodium, potassium, §mmonium and alkylolammoniua salis of higher fatty
acids containing from about 8 to about 24 carpon atorns sna proferably
from about 10 to about 20 earbon atoms. Seapz can e raze o direct
saponificacvion of fats and oils or by tne nautralizesion »f rree fabty
aslas, Particularcly useful are the sod{;m and potass’u satts of the
mixtures of fatty acids derived from_cocenut i} and tallow, “i.e. so-
dium or potassium tallow and coconut soap.

Another class of detergents includes water-soluble salts, parti-
cularly the alkali metal, ammonjum and alkylelammanium salts, o” orga-

nic sulfuric reaction products navi~pe In caeir w-looalar oo azh e ar

.~

alkyl group contairing from about 8 to ah:wut £2 -arton

Lemy ana o

i

saifonic &cil o Sulluric anid ester yrenp.,  Toninded e dhs e
Y3 kyi iz tie Cieo L POTLISN Gr Buye ¢ o os i . .- T

"BAD ORIGINAL
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0T *ne present ‘nverzicm are “hre sgedium and potassium alkyl sulfates,

especially those obizirsc Ty sulfasing the higner alechols (Cq - C18
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carbor atoms) proiuzed by reduzing the glycerides of *tallow or coco-
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arbon atoms, in

sniiguration, e.,g. those of the type

,000 and 2,477,383, Sspecially

valuable are linear straizat chain alkyl benzene sulfcnates in which

the avarage of the alhyl ~rcup is about 1> sarbon atoms, abbreviated
Qther anioriz desersent cempounds herein include the sodium alkyl

glyceryl ether sulfonates, =specially those ethers of higher alcohols
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il; sodium cocenut oil fatty acid

moneglyceride sulforates and sulfates; and scdium or potassium salts

o lere ~xiie ether gsulfate contalning about 1 to

ry

alkyl phenol e

rer moleculz and wherein the alkyl
graups contalin about Z -2 aZgut 12 22arbon atoms.

Water-soludble nornicnic s

moratic detergents are also useful as

the detergent component of “he instani composition.,  Such nonionic
ietergent materials zan 2 oreadly defined as compounds produced by

.

ondensation of zlkrylene oxide groups (hydrophilic in nature) with

W
[£]

an organte hydrepnctic scmpound, which may be aliphatic or alkyl aro-
matic in nasture. The langin of he polyoxyalkylene group which is con-

censed with any par<:oular nydrophoble groun can be readily adjusted

ard hyircphoblc elements.

well-kncen class of nonionic syrthetic detergents

cha marxe*t under the trade name of "Pluronice”.

Thesas oomplunds are [ITTRL Y rlene cxide with a hydro-
vhoots fase forezd o7 1.2

BAD ORIGINAL
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lene glycol. Other sultable ncnionic synthetlic Jesergzants Include .
pclyethylene oxide o alkyl rhenols, e.z,, =he confenzari

produzts cf alkyl chenols having an alkyl group ccrntalainzg Srom ahout
6 to 12 carhon atcms in either a straight chaln or “ranches chain con-
figuration, with ethylene oxide, the said ethylens oxide being present
in amounts equal to 5 to 25 moles of ethylene oxide rer mole of alkyl
phenol,

The water-soluble condensation products of alipnatic ~lzchols
having from 8 to 22 carbon atoms, in either svraight chain or bSranched
configuration, with ethylene oxide, e.g., a coconus alcohol-ethylene
oxide condensate having from 5 to 30 moles of ethylene oxice per mole
of coconut alcohol, the coconut alcohol fraction having frem 20 to 14
carbon atoms, are also useful nonionic detergents nerein.

Semi-polar nonionic detergents include water-scluble amine oxides
containing one alkyl moiety of from about 10 to £8 carzon ators and 2
moieties selected from the group consisting of alkyl zroups and hydro-
xyalkyl groups containing from 1 to about 3 ~arbon stoms; wa*er-soluble
phosphine oxide det;rgents containing one alikyl roie.ly o w.oab 10 to
28 carbon atoms and 2 moieties selected from one :iouy wonoiuiing of
alkyl groups and hydroxyalkyl groups coataining Srem o:2ut - e 3 ¢asc
atoms; and water-soluble sulfo~iIde detergencs coartalany ¢te =ixy L
moiety of from about 10 to 28 carbon atoms and a moiety selected from
the group consisting of alkyl and hydroxyalkyl mcieifies of from 1 to 3
carbon atoms,

Ampholytic detergents include derivatives of aliphaizi ¢ zllipha-
tic derivatives of heterocyzilis sauecmuamy onn et n , - e gl
tne aliphatic moiety can be straight caa.r 3¢ -2z 0 Aand ool L e

of the alirvhatie substituents zontains fre- ~ocuy 3 o 18 oartaen ot

3
Ve
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Zwitterionle detergents include derlwvalives of allshetic gua-

terpary ammenium, ghosphorium and zulfoniwm compounds in which the

aliphatic moletizs ean e s raignt chain or Tranchad, and wnerein

atcut 6 to 20 carbsn atows in the fally 234 croun and from about 1

watrregsociunlis salis ol Z-acyl-

to 10 carboa atcms in
cxy-alkane-l-sulfonic acids zontalning frea about 2 o 9 carbon atoms

in the acyl grou

=1

"3

and from about @ %o about 23 carbon atcms in the -~
alikane moiasty; alkyl ether sulfates ~orptaining from about 10 to 20

carbon atoms in the alkyl group and {rom zhoub I Zo 30 moles of ethy-

)

lene oxids: water-soluble salzs of ¢'»7in sulfcnates contalining from
about 12 to 2& carbon atoms; and & -alkyloxy alkanz sulfonales con-

taining from about 1 %o 3 carbon atoms in he alkyl grovp and from

i

b}

or
P
3

about 8 to 20 carpon atoms in the alkane mo
It 1s to be recognized that any of the foregoing detergents can
be used separately herein or as mixhtures.
A highly preferred mixture of surfacsants is on anicnic/nonlonic

sulfonate anc

mixsure, especlzlily a minture of 2 7. - 2
.
a C10 - C20 alkanol etfhoxylated withi-from J te 20 moles of ethylene

oxide per mele of alkonol. Highly preifer—=4 mixtrres inzlude C alky.

benzene svifona%e and ¢, -~ C aleshol-{7)-zthoxylate,. in ratios of
1

sitions, a fatty ceid sonp 13 added *o the atove-decceribed mixture,

The aluxminosilicate .on exehaage ma.cerials ussd herelin are pre-~
kA

pared by a proc=ss which re-ults in the forwation of rasterials which

w

o
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" higher calcium ion exchange capacity and a higher exchar~c - .¢
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than similar materiasls previously suggested as detergency mile
ders. Such high calcium ion exchange rate and capacity amnenw
to be a function of several interrelated factors which Te=ul%
from the method of preparing said aluminosilicate lon ~xshamss
materials,

It is highly preferred that these ion exchange buili~r na-
terials are in the "sodium form".

A second essential feature of the ion exchange builder ra-
terials herein is that they bYe in a hydrated form, i.e. cors~in
10%4-28%, preferably 10%-22%, of water. Highly prefexrmecé - v-ing=-

silicates herein frequenily contain from about 18% 3o ato:s 22%

N

water in their crystal matrix. 7I% has been found, for.ex~mole,
that less highly hydrated aluminosilicates, e.g. those cor’al-

ning about 6% water, do not function effectively as ion emchange

. builders when employed in the context of a laundry deterger=

composition, ' ‘

A third essential featnre of the ion exchange tunilder mo-
terials herein is their particle size ranée. Proper galection
of small particle sizes results in fast, highly efficient *nil-
der materials, '

A suitable method for preparing such materials is deszcrimed
in British Patent No. 1 501 498, %he disclosure of which i3 in-
corporated herein by referenece. This patent also characterises
the aluminosilicate materials in terms of their physica:. proper-
ties.

A highly preferred synthetic alumincsilicate ior exmchenssa
material for use in the present invention is known uncer *ne
commercial denomination ZEQLITE A; in the dehydrated reorm iz can
be used as a molecular sieve and catalyst carrier. The synthetic
aluminosilicate known commercially as ZEOLIT X is also suitable
for use in the present invention, as are the amorphous synitheiic
aluminosilicates. A preferred synthetic alﬁminosilicate ler

exchange material has the formula
Na,, (A102)12.(8102)12 2TH.D

BAD oriaiINAL §S
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Examples of aluminosilicates having a molar ratio: A10,:Si0 1,

2 2
suitable for use in the instant compositions include:

Na (a10,) .
86 2 86(5102)106 .264 H,0; and

Na, (A102)6(5102)10 .15 H,0. /

Although completely hydrated aluminosilicate ion exchange mate-
rials are pre%erred herein, it is recognized that the partially'
dehydrated aluminosilicates having the general formula given
hereinbefore are also excellently suitable for rapidly and ef=-
fectively reducing the water hardness during the laundering
operation. Of course, in the process of preparing the instant
aluminosilicate ion exchange material, reactiom-crystallization
parameter fluctuations can result in such partially hydrated

materials, As pointed out previously, aluminosilicates having

about 6% or less water do not function effectively for the in- -

tended purpose in laundering context. The suitability of parti-
cular partially dehydrated water-insoluble aluminosilicates for
use in the compositions of this invention can easily bé asserted -
and does only involve routine testing as, for example, described
herein (Ca-ion exchange capacity; rate of exchange).

The ion exchange properties of the aluminosilicates herein
can conveniently be determined by means of a calcium ion electro~
de. In this technique, the rate and capacity of Ca++ uptake from
an aqueous solution containing a2 known quantity of Ca.++ ion is
determined as a function of the amount of aluminosilicate ion
exchange material added to the solution.

The water-insoluble, inorganic aluminosilicate ion exchange
materials prepared in the foregoing manner are characterized
by a particle size diameter from about 0.1 micron to about 100
microns. Preferred ion exchange materials have a particle size
diameter from about 0.2 micron to about 10 microns. The term '
"particle size diameter" herein represents the average particle
size diameter of a given ion exchange material as determined by
conventional analytical techniques such as, for example, micros=-

copic determination, scanning electron microscope (SEM).

[$4]
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The aluminosilica’e ion exchangers herein are further cha-
racterized by their calcium ion exchange capacity, which is at
least about 200 mg. equivalent of CaCO5 hardness/gram of alumi-
nosilicate, calculated on an anhydrous basis, and which LomeTe. -
ly lies within the range of f£rom about 300 mg. ed./g. 20 a5
352 mg. eq./g.

The ion ,exchange materials herein are still further chaman-
terized by their calcium ion exchange rate, which is at leas?
about 2 grains (Ca++)/gallon/minute/gram of aluminosilicatea
(anhydrous basis), and lies within the range of about 2 e lng
gallon/minute/gram to about 6 grains/gallon/minute/grem, Lose.
on calciuvm ion hardness. Optwmum aluminogilicate for Lvlillsxr
purposes exhibit a catt exchange ‘rate of at least adou: & srrasas/
gallon/minute/gram.

Preferred detergent compositions of the present iwnmwerntl o
contain from 15% to 50% of the aluminosilicate, more prefzra’sly
from 20% to A5%.

Another essential component herein is a minor amount, C.)?'to
to 6%, of a water-soluble phosphate salt, Particularly preler-
red compositions contain from 1% to 3% of a polyphosohate =zl*,
especially sodium 6r potassium tripolyphosphate or higher L.ii=-
phosphates, such as the tetra-,penta-, and hexaphosphaites up o
the so called glassy metaphosphates with some 12-14 or more ‘hos-
phorous atoms in the molecule; The use of such phosphaics Sues
of course reduce the economy of phosphate usage achiioved v tha
compositions, but it also improves some aspwcts 0f iheir <¢luie~
ning power, especially whiteness maintenance and removal =7 2w
ticulate soils, such as clay~like materials, frreierrca Ll2puli=
tions contain from 1% to 3% of tripolyphosphate, or from 0.5%
to 2% pentaphosphate. Such phosphates are obtainable commercisl=
ly under trade names, such as those of Messrs. Albright and Wilson,
viz. Phosphate Glass 627 (believed to be sodium pentaphosphatc)
Calgon N12 (believed to be the P12 glassy phorphat™ ani s T -
tively known as glassy sodium phosphate, sCiitmt @ lhaa: idUpiass

sodium hexametaphosphate or Graham's Salte).

8D oriainaL
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It is a most surprising effect in the present invention that
the presence of such small quantities of phosphate salts can
contribute so effectively to the overall performance of the de-
tergent composition, While not intending to be limited by
theory, it appears that certain defined,minor quantities of phos-
phate have a substantial inflﬁence on the kinetics of the calcium
exchange readtion with the aluminosilicate, so that the effecti=-
veness of the zeolite material, especially in short wash cycles
is markedly improved.

The fourth essential component herein is a water-soluble
copolymer or derivative thereof as defined above. The copolymerié
ingredient is used in an amount from about 0.1% to about 3%,
preferably from 0.25% to 1.5%.

[CY
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Copolymers useful in +the present invention ara all conol --
of maleic acid with certain olefinic monomers, optlonallivy -~ "= --
partly neutralfsed by sodium or potassium. All may be m-3e %y heatl::
together maleic anhydride and the other monomer in an aprropriate scl-
vent, such as benzene, cyclohexene, or in some cases in exi~cz of one
cf the monomers, in the presence of a catalyst such as zr crganic
peroxide or azo-bisbuiyronitrile. As will be appreciz-eZ =v “-cse
skilled in the art, different solvent, catalysis. nr- ~r~r~%ien ocondi-
tions are most suitable according to the type cf <cpcliws  : -2 molecu-
lar weight thereof being prepared. In particular in order o~
make the high molecular weight polymers for the presen* in<entlon, it
is often desirable to use up the initiator (catalyst) “c =akz = macro-
radical and then to add further monomers employing the macrc-radical
as sole initiator. Methods of preparing these compounds zre <42scribed
in U.S. Patent 2,430,313 (Vana to E.I. Dupont de Nemours J5 '. The
polymers so prepared are, of course, copolymers of maleic ar™iride
and the selected monomer. Either before or during the manura:zture of

the compositions of the invention, these are usually hrd 3. s2d to -

acid form and optionally neutralisad as indicated abo.- . 1 ine pre
specification, unless stated otherwise, the molccular yeignt ot “ie
compolymer is expressed as that of the uanneutmalice? no:d Fev v icawa-

t so happens that when copolymers formed frcm olefins of b=t lagse-
(1), (i1i1),and (v) abtove are prepared, the copolymer consisic ‘ubston-
tially entirely of alternating units of each monomer even <tncui: _he
original monomers reacted were present in other than a 1:1 mcl-r~ ~atic
In the case of the acrylic-maleic ccrolymers f claews (-4 s r
sary to ensure an excess of malelc anrvdrice i{r fre —ea~ticn mir
obtair subctantially 1:1 melar raria ar th- 7-vor oo
in acrylic wi:ts can be ootainea &3 po ii. i

of scrlin more 200 In wne reaccror

BAD oRIGINAL {8
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The alkyl vinyl ethers constituting coponent (i) of the compo-
sition of the invention are preferably methyl vingl ethers. Preferred
molecular weigﬁts for these copolymers are in the range from 12,060
to 1,500,000, more preferably 50,000 to 300,000. Copolymers in an-
hydride form believed to be of this class are commerdially available
from GAF Corporation under the'trade names Gantrez AN119 (MWt.200,000
in anhydride form) Gantrez AN13% (MWt.500,000 in anhydride form), ANL49Q
(MWt .750,000 in anhydride form) and AN169 (MWT.1,125,000 in anhydride
form). Ethyl and methyl vinyl ether/maleic anhydride copolymers are
also available from BASF under the trade name Sokalan and having mole-
cular weight about 30,000. Higher than methyl alkyl vinyl ethers, es-
pecially C, to C

2 4

lymers of much lower molecular weight, preferably in the range from

alkyl, have been found to be most effective in copo-

2,000 to 20,000, especlally about 4,000 to 12,000.

The molecular weight of these copolymers is the viscosity ave-
rage molecular welght and is determined as follows :

A number of polymef solutions of known concentration { ¢1% w/v)

are made up in a suitable solvent and their viscosities determined as

described in F. Daniels et al Experimental Physical -Chemistry pp.71l-T4,

242-246, McGraw-Hill (1949), af 25°C, using an Ostwald viscometer. A
plot of (specific viscosity/concentration) against concentration is
then constructed and the best line extrapolated to zero concentration.
The value of (specific viscosity/concentration) at zero concentration
is termed the intrinsic viscosity,[?]. This param?ter is used to.de-
termine a viscosity-average molecular weight, Ev'

For the above copolymers as anhydrides the equation applicable
employing acetone as solvent, and giving the molecular weight of the
anhydride form is :

log [n]= 0.9% log va - 3.27 I

In 1M NaOH, giving the molecular weight of the sodium salt of the copo-

y
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lymer, the equation is :

loglnl= 0.86 log ﬁv - 2.88 TI

The acrylic-maleic copolymers derived from olefin (ii) above
are preferably based upon methyl acrylate or methyl methacrylate,
although higher alkyl esters may be employed. The manufacture of
these polymers, and the control of the molar ratio of the monomers
one to other is described by Seymour, Harris and Branum in Industrial
and Engineering Chemisfry, Volume 41, pages 1509 to 1513, 1240, Pre-
ferably copolymers wherein the molar ratio of acrylate ester to malelc
aclid is from about 2:1 to 1l:1 are employed herein, especially close to
1:1; their molecular weight is preferably in the range from 3,000 to
1,500,000, especially from about 5,000 to 30;000.

The molecular weight of these copolymers is determined by the
method described above.

When the olefin (iii) is used, the copolymers are preferably
of high molecular weight and are preferably based on ethylene. The
preferred moleculqr weight range is from 275,000 to 1,500,000,

Another preferred group of materials within this class are copo-
lymers of malelc anhydride or acid with propylene, isobutyl?ne, alkyl
substituted isobutylene and, especially. di-isobutylene, having mols.
cular weight In the range from about 500 to 50,000 and molar rauic
of olefine to maleic acid in the range from-l:1 to 1:2., Suitable ma-
terials of this type are available under the trade names "Empicryl" of
Albright and Wilson Ltd. and "Orotan" of Rohm and Haas.

The molecular weight of these polymers is determined by the me-
thod described above but employing ethanol as solvent and using the
equation :

loglnl)= 1.18 log 'ﬁ.v - 3.85 III

The vinyl pyrrolidone maleic copolymers (using olefin_(iv)above)

preferably have molecular weignt in the rarge Irom acout 7,772 te
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50,000, especially about 20,000 to 30,000. The molecular weight 1s
determined by the method described above but employing 1M NaCOH as
solvent and using the equation II above. .

The styrene-maleic acid copolymers (olefin (v) above) preferably
have molecular weight about 300,000. The molecular weéight is determi-
ned by the same method but employing acetone as solvent and using the
equation I above.

The most preferred copolymers are those of methyl and ethyl vinyl
ether-maleic described above.

Although polymers of the above type have been suggested for use

in compositions containing aluminosilicate, these prior art disclosures

have either been in compositions containing substantial amounts of phos-

phate co-builder (e.g. Belgian Patent No. 835 492) or have utilised

relatively large levels of polymer, at least 5% (e.g. German Offenlegungs-

schrift No. 25 39 071), at which levels the polymer acts mainly as a
co-builder.. It was entirely unexpected that, in an aluminosilicate
built composition substantially free of phosphate, the presence of very
small amounts of these polymeric materials could give a substantial
improvement in detergency performance, especially on bleachable stain

removal.

There may also be included in the composition other inorganie
salts which have some detergency building effect and effect.u;on the
alkalinity of the compositions, or act as fillers, such as sodium or
potassium carbonates, borates, sulphates and silicates.

In solid granular or particulate compositions it is preferred
that an alkali metal, especially sodium, silicate be present.

The alkali metal silicate préferably is used in an amount from
0.5% to 10%, preferably from 3% to 8%, Suitable silicate solids have

a molar ratio of Sioe/alkali metal O in the range from about 0.5 to

2

~ about 4,0, but much more preferably from 1.0 to 1.8, especially about

1.6. The alkali metal silicates suitable herein can be commercial pre-

)
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parations of the combination of silicone dioxide and alkali metal oxide,
fused together in varying proportions.

Crystalline silicate solids normally possess a high alkalinity
content; in addition hydration water is.frequently present ag, for
example, in metasilicates which can exist having 5, 6 or 9 molecules
of water. The alkalinity is provided through the monovalent alkali
metal lons such as, for example, sodium, potassium, lithium and mixtures
thereof. The sodium and potassium silicate solids are generally used.
Highly preferre& for the compositions herein are the commercially wide-~

spread available sodium silicate solids.
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The alkali metal silicate solids are preferably incor-
porated into the instant detergent compdsitions during the crutchine
operation together with the other major constituents,

particularly the surface-active agent and the water-

[}

insoluble aluminosilicate ion exchange material. The

required amount of silicate solids can also be incorporated
into the detergent composition in the form of colloidal
silicates called water glass which are frequently sold
as a 20-50% aqueous solution.

Silicate snlids, particularly sodium silicate -
solids, are frequently added to neavy-duty granular
detergent compositions as corrosion inhibitors to

provide protection to tne metal parts of the washing

- machines in which tne alkali washing liquor is utilized.

In addition, sodium silicates provide a certain degree

of crispness and pourability to detergent granules

wajcn is very desirable to avoid lumping and caking,
particularly during prolonged storage. It is known,
nowever, that silicate solids cannot easily be incorporated
into detergent compositions., comprising major amounts of
water-insoluble aluminosilicate 1on exchange materials

as they are capable of erhancing.-and facilitating ‘
ﬁhe deposition of these water-inscluble particles on the

textiles being laundered as well as on the machine.

In addition, the concurrent use of alkali metal silicate

" solids and wéter—insoluble aluminosilicates apparently

adversely affects the capacity and rate of hardness
depletion of the ion exchange material in laundry liquor.

It is believed that this can be due to a physical
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blocking of the ion exchange sites on the syntho
zeolites herein. Unexpectedly, a minor effectiva azmount of
alkali metal silicate solids has boen found tc e

a major amount of synthetic aluminosilicate ma-s>

o]
ot
n
-

in the presence of crganic syntnetic deterge
thereby providing effective corrosion inhibitizn an

crispness benefits without concurrently enhanc
the deposition of the synthetic aluminosilica*s par-
ticles on tne textiles and on the walls of the washing
machine.

As noted hereinabove, the detergent compositicns »f she cresent
invention can contain, in addition to the aluminosilica“e ion sxchancge
builders, small amounts of other ncn-ghosphate builders.

These include the wa-er-soluble salts of phesphonates, »iear-

AT oy
3, relvacanatesg

bonates, carbonates, ci%rakes, polyhydrgxysulfonqte:
carboxylates, polycarboxylates and succinates. The pols
specifically include, for example, the sodium and postassium salis of
ethylene diphosphonié acid, *the sodium and potassium szlts cf 2thane 1l-
hydroxy-1l, l-diphosphonic acid and the sodium and potassium salts of
ethane-1,1,2~triphosphonic acid. Examples of these and ozher phosphorous
builder compounds are disclosed ;n u.3. Patents 3,159,381; 3,213,030
73,u22,021;_3,422,137; 3,400,176 and 3,400,148, incorperated hersin by
reference. )

Specific examples of the rolyacetate and polycarboxylate builder.

salts include sodium, potassium, lithium, ammonium and substituted ammo-

-nium salts of ethylene diamine tetraacetic acid, nitrilotriacetic aci-,

A

W

oxydisuceinic acid, mellitie acid, benzene polycarboxylic acids, and citrie

acid.
Highly preferred non-thosphorous auxiliary builder materials hereln

include sodium carbonate, sodium bicarocnate, sodlum citrate, sodium oxy-

BAD ORIGINAL
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disuccinate, sodium mellitate, sodium nitrilotriacetate, and sodium

ethylenedianinetetraacetate, and mixtures thereof.

i
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The compositions of this invention can require the rresence of
a suds regulating or suppressing agent.

Suds regulating components are normally used Ir an amount from
about 0.001% to about 5%, preferably from about 0.C3% “o ahout 3% and
especially from about 0.10% to about 1%. The suds suppressin
lating) agents which are known to be suitable as suds suppressing
agents In detergent context can be used in %he cermresitions heretn,
These include the siliczone sudé suppressing agents, especially the
mixtures of silicones ;nd silica described in U.S. Pa%en% Ne.3,833,672,
the disclosure of which is incorporated herein by re?erence. A parti-

cularly preferred suds suppressor is the material known as "HYFAZY,

) fatty acid.

the i1 1t g~ T -
sodium salt of a long-chain (C,20 C24'

Micrécrystalline waxes having a melting poin% in the range frem

35°C-115°C and saponification value of less than 100 respresen:t an addi-

cr
)
2
3
o
I
i
.
3
o
fog
ip

tional example of a preferred sﬁds regulatiﬁg componen
subject coempositions. The microerystalline waxes are subshantially
water-insoluble, but are water-dispersible in the presence of organice
surfactants, Preferred microc;yscalline waxes have a meliing point

from about 65°C to 100°C, a molecular weight in the rarge from #00-1 000;
and a penetration value of at least 6, measured at T7°Z by ASTM—Dl}2i.
Suitable examples of the above waxzas include : micronrystalline and

oxidized microcrystalline petrolatum waxes; Fischer-Tropsch and oxidized

Fischer-Tropsch waxes; ozokerite; ceresin; montan wax: beeswax; candelilla;

and carnauba wax,

The detergent compositions herein can contain %ll manner of other
materials commonly found in laundering and ‘cleaning compositions. For
example; such compositions can contain thickeners and soill suspending
agents such as carboexymethylcellulose and the like. Enzymas, especially
the proteolytic and lipelytic enzymes commonly used in 1aundry detergent

compositions, can also be presen:t herein. Variocus perfumes, optical

bleaches, fillers, anti-caking agents, fabric softeners and the llke can

BAD ORIGINAL.
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be present in the compositions to provide the usual benefits occasloned
by the use of such materials in detergent compositions. It is to be
recognized that all such adjuvant materials are useful herein inasmuch
as th;y are compatible and stable in therpresence of the_aluminosili-
cate ion exchange builders.

The granular detergent compositions herein can also advantageously
contain a peroxy bleaching component in an amouht from about 3% to about
40% by weight,preferably from about 8% to about 33% by weight. Examples
of sultable peroxy bleach components for use her=in include pesrborates,
persulfates, persilicates, perphosphates, percarbonates, and more in
general all inorganic and organic peroxy bleaching agents which are _
known to be adapted for use in thé subject compositiong. The composi-
tion can also advantageously include a bleach activator which is nérmally
an organic compound containing an N-acyl,or an O-acyl{preferably acetyl)
group, Preferred materials are N,N,N',N';tetraacetyl ethylene diamine

and N,N,N',N'-tetraacetylglycouril.

The detergent compositions of this invention can be
prepared by any of the severai well known procedures for
preparing commercial detergent compositions. For example,
the compositions can be prepared by simply admixing the
aluminosilicate ion axchange material with the water-—
soluble organic detergent compound. The adjuvant'builder.
métefial and optional ingredients can be simply admixed
therewith, as desired. Aiterhatively, an aqueous slurry
of the aluminosilicate ion exchange builder containing the
dissolved; water—-soluble organic detergent compound and
the optional and auxiliary materials cén be spray~dried in
a tower to provide a grarnular composition. The granules of
such spray-dried detergent compositions contain the alumino-
silicate ion exchange builder, the organic detergent compound

and the optional and aunilizry materials.

i
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In a preferred process, the surfactant ingredients, ‘he alumino-
silicate and the polymeric material are slurried in an aqueous medium,
together with sodium silicate and sodium sulfate, if preseni. This
mixture is then spray-dried and the necessary quantities of 4he ghosphate
salt, e.g. sodium tripolypheosphate, is added separately to “he spray-
dried mixture. Other ingredients which are normally added after %he
spray-drying step are enzyme and bleach.

It is highly preférred that the sodium tripolyphosrhate he dry-
mixed in this fashion because this avoids the possibility cf reversicn
of the tripolyphosphate to ortho and/or pyrophosphate, % being known
that such reverted phosrhate materials tend to depcsit noticebly on bhosh
the laundered fabrics and on washing machine surfaces. The compositions
of the present invention show very little or ro tendency %o depesit in-
soluble phosphate salts on to fabric or machine surfazes and are very
advantageous in this regard.

In an especially preferred process of the present inventicr. a
specific type of.soqium silicate and specific drying conittions are used
to avoid agglemeration of the aluminosilicate material.

Agglomeration of the aluminosilicate tends to cause a high level of
insolubles, an unsightly solution appearance, deposits on fabrics, and
blocking of cation exchange sites with resulting reduced calcium depletion
capacity. - ’

The two parameters control}1ng the tendency for the aluminosilicate
to agglomerate are ratio and level of silicate and the level of base powder

.
moisture.

The .chemistry of silicate solutions involves what has beccme known
as the crystalloid-collotdal (amorphous) balance with She break-point at
the ratio 2.0 molar or 1,96 weight (based on SiOQ/NaEO). Below 2.0 ratio
the silicate anion consists of either one or &two nonioniz cryéﬁalline

species. Above 2.0 the molecular weight of silicates increases as poly-

t 4 i trinst isrosity:
merization oaccurs, with a step change in intrinsic vis osity OR\G‘NAL
i
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It has been found that the degree of aluminosilicate agglomera-
tion is dramatically reduced by the use of low, e.g. 1.6 ratio si
silicates In addition, it has been found that decreasing base
powder moisture tends to increase agglomeration of aluminosili-
catey; especially if the base granules are overdried below the
level corresponding to the aluminosilicate bound moisture.

1t is therefore highly preferred that the process uses
1.6 ratio silicate at a level from 3% to 8% and the base powder
is dried to a free moisture level of from 2% to 6%, especially
about 4%. ‘

The detergent compositions herein are employed in aqueous
liquros to cleanse surfaces, especially fabric surfaces, using
any of the standard laundering and cleansing techniques. For
example, the compositions herein are particularly suited for

use in standard automatic washing machines at concentrations of

. from about 0,1% to about 1.5% by weight. Optimal results are

obtained when the compositions herein are employed in an aqueous
laundry bath at a level of at least about 0.5% by weight. As is
the case of most commercial laundry detergent compositions, the
dry compositions herein are usually added to a con&entional
aqueous laundry solution at a rate of about 1.0 cup/17 gallons
of wash water. '

The deteréent compositions containing such materials have
a pH in the range of from about 8.0 to about 11, preferably
about 9.5 to about 10.2. As in the case of other standard
detergent compositions, the compositions herein function opti-
mally within the basic pH range to remove soils e.g. triglyceride
soils and stains. While the aluminosilicates herein inherently
provide a basic solution, the detergent compositions comprising
the aluminosilicate and the organic detergent compound can addi-
tionally contain from about 5% tc about 25% by weight of a pH .
adjusting agent, Such compositions can, of course, contain the
zuxiliary builder materials and optional ingredients as herein-

before described.

The optional pH adjusting agents useful herein include any

of the water-soluble, basic materials commonly employed in de-

(X}
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tergent compositionz, Tryrical sxaamples of such water-solubla
materials include the szodium phoasohates: sodium hydroxides
potassium hydroxide: triethancliemine; diethanolamine: ammeori-z:
hydroxide and the like., Prefzrrad nE adiusiing agen’s Lerenm
include‘sodium hydroxide and *t»iethanscslamine,
the Examples which JTollow. ihe abdreviations wvsed Hroe
the following degignations:
LAS : Linear 012 2lky? mznzene sulilfonate
TAS : Tallow alkyl
TAE11. Tallew alechol 11 moleg of =%l =n
oxide per onle alcohol
Dobanol 4A5-Te7 31 A Gﬂdmﬁqq axgmalcohol with 7 moles o
ethyienélcxide
Dobanocl 45=EH-% 3 A Cfdhcﬂa srmowaleochel with 3 moles of
3tufie£;}:-ide

licate : Zeodium s3illcats having an 8102:3a9
DIMA : Copelymer of di-is=buiylene and maleic anhydrics

of molecular weigh%t 30,000 (Empiecryl)

SMA : Styrene/maleic zcid cozolymer of molecular welighs

300,000,

The level of Zeoclite A is given on an anhydrous basﬁ 3 ths

~ ¥

material contains 21% wa% of crvstallisation.

3

The present invention ig illnstrated by the following

Bxamples,

BAD ORIGINAL %
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EXAMPLES T-ITI

The following compositions were prepared by spray-drying an
zgqueous slurry of the ingredients except for sodium perborate which

was dry-mixed tc the spray-dried granular composition.

EXAMPLES

1 2 3

% % %
LAS 8 8 13
Dobanol 45-E-7 3 - -
TAE,, - 3 3.5
022 soap 3 L 2
Sodium tripolyphosphate 2 3 b
Zeolite A (particle size 5 &) 28 26 45 .
Gantrez AN 119 1 1 1.5.
Silicate Bk 5 -
Protease enzyme 0.5 0.5 0.8
Sodium perborate 30 32 -
Sodium sulfate . 7 4 20
Moisture and miscellaneous —_— . to 100

The compositions of the above examples provided excellent deter-
gency on a wide range of fabriecs and soils, and were equivalent in per-

formance to conventional fully phosphate-built detergents.

1.3

73
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Silicate

Sodium citrate
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Sodium perborate

TAED

Sodium sulphete

Mois=ture and miscellaneous

£ Tetra-acetyl 2thylene diamine
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- - 'f‘\ . . ——

BAD ORIGINAL



10

0000215

The compositions of the above Examples all provide good deter-
gency performance, comparable -o conventional high-phosphate composi-
éions and superior to compositioné built with Zeolite A but without
the minor content of phosphate and polymeric material.

Similar results are achieved when the fripolyphosphate in Examples
4-6 is replaced by a P12 glassy phosphate. The anionic.nonionic active
systems of Examples 6-9 can be replaced by all nonionic systems, for
exaﬁple, with Dobanol 45-E-7 alone or with 8:1 mixtures oé, for example,
Dobanol 45-E-7 and Dobanol 45-E-3, The Zeolite A in Examples 4-6 and 9
can ‘be replaced in whole or in part by an amorphous sodium aluminosili-

cate.

»

)



What we claim is:

1. N detergent composit

ion comprising

(a) from 2% %o 60% of a surfactant selectnd = o
anionic, nonionic, zwitterionic and arphoneyis
surfactants and mixtures thereof; and

(b} from 5% to 60% of a water—-insolubiz A= no-
silicate ion exchange material of ths fov—o:l-

‘ ]
MZ[ (AlOz)Z.(SiOZ)ij HZO

wherein M is a calcium-exchanae z .
are integers of at least 6; :the =oni

z to y is in tho range from 1.0 ot

and X is an integer from akout 15 tc abou: 27
'said aluminosilicate ion exchange mater iz’ maving
a particle size diameter from about 2.1 mizcr:~ *o
about 100 microns; a calcium ion exchange cznacity
of at least about 200 mg. eq. Ca bOJ/g.; ard 2
calcium ion exchange rate of at least abou:t 2
grains(Ca )/ allon/minute/gram,

characterized in that the

{c) from 0.52

composition additionally

to 6% of a phosphate builder
salt; and
(d) from 0.1% to 3% of a polymeric material

having a molecular weight of from 2040
2,000,000 and which is
acid or anhydri

selected from compounds

a copolymer of ma
de and a polymerisable

cf Tormula

(1) OR
HC = Cﬂg
wherelin Rl Is an orﬂn C2 to C12 alkyl proup:

BAD ORIGINAL
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{(11) I

—~

]

H2C = (III
COOR}
wherein R2 is H or CHj and Rj is H, or a C1 to ClO alkyl
groﬁp; .
)
(111) T“ R
HC éH

wherein each of RH and RS is H or an alkyl group such that

Hu and R5 together have 0 to 10 carbon atoms;

(1v) . — co THQ
~ —_
l CH,, CH,,
HC = CH2
(v)
H& = CH,

and (vi) mixtures of any two or more thereof, said copolymers
being optionally wholly or partly neutralised at the car-

boxyl groups by sodium or potassium.

2. A composition according to Claim 1, characterised

in that the phosphate salt is pPresent in an amount of from
1% to 4%. ’

3. A composition according to Claim 1 or Claim 2,

characterised in that the chesphate salt is an alkali

netal tripolyphosphate.

i 3
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4. A composition according to any one of Claims 1-3,
characterised in that the aluminosilicate is Zeolite A

having a particle size from 0.2 microns to 10 microns,

5. A composition according to any one of Claims 1-4,

characterised in that the surfactant comprises a 5:1 to

1:3 mixture of a C8—C22 alkyl benzene sulfonate and a
ClO—C20 alkanol ethoxylated with from 3 to 30 moles of
ethylene oxide per mole of alkanol.

6. A composition according to Claim 5, characterised

in that the surfactant additionally comprises from 1%

to 5% of a ClO-CZQ soap.

7. A composition according to any one of Claims 1-8,
characterised in that the polymeric matertal is a copoly-

mer of maleic acid or anhydride and methyl vinyl ether,
Oor a water-soluble salt thereof,

8. A compdsitien according to any one of Claims 1-7,
characterised in that the phosphate salt is dry-mixed in
the composition.
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