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Hydrotropes such as sodium xylene sulfonate, cumens sulfonate and short chain alkyl sulfates have

50 been used to raise the cloud point of low foam surfactants to permit the formulation of stable aqueous
concentrates. (See, for example, US-A-3,563,901 and US-A-4,443,270). These hydrotropes have little effect,
however, on compatibilizing low foam surfactants with low molecular weight polymers in aqueous con-
centrates. Moreover, even in cases where hydrotropes give limited compatibility, they suffer from the major
disadvantage of intetfering with the food soil defoaming activity of the surfactants.

55 Water-miscible solvents, such as isopropanol and propylene giycol, and hydrogen bond- -breaking
compounds, such as urea, have also been proposed for use in formulating rinse aids containing low foam
nonionic surfactants. However, they have been found io have littie or no effect on compatibilizing acrylic
acid polymers with low foam surfactants. Combinations of a hydrotrope and such solvents offer some
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. The present mventlon also provudes a method of stabﬂnzmg an aqueous rinse aid formulatlon compnsmg

a mixture of 5 to 60 weight percent of low foam nonionic surfactant and from 0.5 to 20 weight percent of low

45 -molecular weight {(meth)acrylic acid homopolymer or copolymer having a weight average molecular weight

. of from greater than 1,000 fo less than 50,000, the method comprising adding to said mixture from 0.3 to

5.0 weight percent of high molecular weight, alkali soluble or swellable compatibilizer polymer formed from

25 to 70 weight percent methacrylic acid and from 75 to 30 weight percent of one or more copolymerizable

monomer selected from lower alkyl (Ci1 to Cg) acrylates and methacrylates, said high molscular weight

s0 polymer having a moiecular weight of from 500,000 to 8 million, and adding to said mixture a sufficient

amount of alkali to neutralize at least 50 percent of the acnd groups on the backbone of sald high molecular
weight polymer. ~

The rinse aid formulation of the invention is a stable homogeneous duspersuon which does not phase

separate into layers upon storage or use and which provides improved wetting and spot reduction, when

55 compared to known conventional rinse aid formulations, without adversely increasing foaming. In preparing

the rinse aid dispersion, the pH of the dispersion can be adjusted to from pH 7.5 to pH 10.3 by the addition

of alkali, for example, to neutralize at least 85 percent of the acid groups in the compatibilizing polymer. '

The rinse aid formulation of the invention may contain conventional low foam -nonionic surfactant,
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referre rinse aid formulation of the invention | queoLs dlspersuon ;t a pH of 8 to 85 and

40 containing 15.0 weight percent nonionic surfactant, 2.0 weight percent low molecular welght (meth)acrylic
acid homopolymer or copolymer, and 1.0 weight percent of the compatibilizing copolymer. it is preferably
prepared by stirring the desired amount of the surfactant into an aqueous solution of the low molecular
-weight (meth)acrylic acid polymer followed by the gradual addmon of the compatibilizing polymer and
substantial neutralization to the desired pH range.

45 The formulat|on may also contain other additives mcludmg sequestants such as nitrilo triacetic acid
(NTA), ethylene diamine tetraacetic acid (EDTA) or sodlum citrate, and water-miscible solvents such as
‘isopropanol or propylene glycol.

We have found the rinse aid dispersions remain stable up to at least two (2) weeks at 50° C, are room
temperature stable for at least 90 days, and pass five (5) freezefthaw cycles.

50 The present invention will now be further illustrated by way of the following examples which are for
illustrative purposes only and are not to be construed as imposing any limitation on the scope~of the
invention. In the examples, the compatibilizer copolymers used (i.e. compatlblllzers A to D) have a weight
average molecular weight of at least 500,000.

s5 Example 1- Preparation of Rinse Aid Formulations

The following procedure was used to prepare a rinse aid formulation of the invention containing 15.0
weight percent low foam nonionic surfactant, 2.0 weight percent low molecular weight (meth)acrylic acid
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methacrsyllc agi d ar azsepRLYNEL éTPéﬂT t 0
acnylic acid and 50 V\girgp‘% erclé%%){or i"e‘i;/[s)rgﬂi Sag??i%fzg %op yrreﬁed;ocd&rbé)
conononer. SuPtable ¢ ate gsirr 4 o?ﬁer"%alﬂl%ﬁhaeml-!-@ c4) 'a-crvl-a-t-e-s
met hacrylic acid;. andatbdeo. hldwcbsémmicnﬂionomer

40

Example 2 :' Foaming and Defoaming

This example illustrates that the addition of the low molecular weight polyacrylic acid and the high

45 molecular weight compatibilizer copolymer do not interfere with the performance of the surfactant in the

rinse aid formulation (see Table 2). Table 2 also presents comparative examples which illustrate the adverse

effect of the addition of a hydrotrope (sodium xylene suifonate (SXS)) when used in combination with a fow
foam surfactant and polyacrylic acid. .
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158 id”‘ami des, such as acrylam do sul fonic acids including
= met hyl propane sul fonic acid (AWPS). The (nmeth)acrylic acid

1 By ‘be a | ow nol ecul ar wei ghePp4g198T Bie.g. in the formof its

al Kal'i nmetal or ammonium salt, having a weight average nol ecul ar wei ght
ranging from 2,000 to 40,000. The, high nol ecul ar wei ght conpatibilizer
polymer is a nmethsacrylic acid copolyner fornmed from 20 nonomers conprising
(i) 25 to 70 wei'ght pergent,|preferably at |east 50 We ght percent
nethacrylic acid and (i1 fr 75 40430 wei ght percenE 0 one or fore

copol yrrerl zable | ower alkg ! Eeu] to LerNr]) sacy yl ag aor rﬁet hatcr yI ates, the
per cent ages bei ng basedon the wei ght of (i) ,p Ims (-gl_ﬁ éTh:e nmojioner s from
whi ch the conpati bil |,ger pol e is forngd may somoscjaué;e a.m nor anournt,
up to about. .one wei gh®, peg cehf; _ oL to n-orrer of .
crossl i nki ng monong,, dfpr_expnpl e, diallyl ph@ ateg g-l ggetﬁnacryl ate of 25
butane digl, -allyl $refh&gyl pleo Q l‘;;:tlj;;yj,,enemgl:\ycol dn m-g]thnac ytate.- The

wei ght average nol éEuBap Swei gt «of= tchehco.npagai'tg i zter.Ep@ wrer. ®s. at, |.east
500, 000 and nay be as high Thg -gopgalyngz t -be

about eight m

al kal i -sol ubl e or swell abl e pndgcapabl e of b ? subs gagt Hal |y, neulirali zed
by the addition of bage@at pHiragnging { %I 5 tg) pHml 3. -%’r ef @rably,

at | east 85 percent. of fi® i d"gr'oupsll th ctOnp ®i B g ng- go“po ynmer are
neutralized with al ka8i 230 | <Wen the hi lg, Bl ecmgr “weights

coRpati bil'izing copolymer is| substantially neutyaligeg By'=he 'giddl r_gl on of:

an al kaline material which r

acts with at 1egstg 50 gng gpwto 0 wgi ght
percent of available acigg si

es on the pol yngr &ackp spe§S| on
which resflts is honoge@egpus| and renmi ns stakl & at % oﬁ F—‘rcﬁn-pH 7 ) to pH
10. 3. The use of. the hi g nol écyl dr CcoPpati bkl #zer- §o,t:vgsgt@

i ncorrpatl bility or phas@ Sepaf afi dn probgem :&%SOCIgltng'V\A tIg ag}ueoﬂs
systens containing |ow Bgamisurfactant and | §wgmwl eguiar, weifghg 353
neutralizgd (metk)acryl ¥¢sadid pol ymer additigve e §t@blgga:gjl§per,§| on does
not phase separa upon storfagesf-@ a regsongbte 3 ife, o gnder3 act @al  use
conditions and p@inmts the conpdgnehts thgreoff t,p :zefgeét gvel W rigducg
spotting and fil @ ng andd npreve Fheetjng aci 6h i ¢ MUL Ehe rfeed gor a
hydr ot rope and wi t hout E‘rﬁerférg W th he f,,,oam,,ng{ia‘ﬁd‘“dgf ¢ ng HcG on of
the surfagtant. A prefefred jrim %I'd Fofimul &t igporg of Bhe icnventioni § an
aqueous dispersiaon at aZpH.of &to 8.5 and 4Q Zqnt@i ®i Bg 91 GG wei 5htu
percent nonionic surfacfght,{ 2.0 wei ght percént HvE nBl Bcl & Jwei gt o o
(meth)acrylic acid hormopdt yner. ar _capalyaer, Sarfd gl. 0 Hefglt D& ceng @f t he
conpati biii-zi ng copol ymer. Ijtli8 frételadbly pr ot 8l BySst rting tHe .
desired amount of the surfadt@nE It [rtaquoffs $df utLi Yn ®offy tfhe I.ﬁw,_’:'-
nol\egul ar wei ght (neth)acrylfi@ Scfd D@ yder Bol§ Ewsl .'Iby t g Hradual §

addi tion of the conpatiBiliZidogdpd ¥l &nd subistard i I“’n?ﬁuﬂa’fl zabi Q,n to

the desired pH range. 48 |¥h8 Lo&@nd &i onmn‘@yﬁhl‘éobcﬁnf’al& Ht heg =
addi tives including seqlgbt rEsAsOEIR @@ Ritri’l & ty i%cBt BcBag ' (NTH) &
et hyl ene ¥i ami ne tetraa &g dcindl EDW) e or Ssedidift cft Hatle a“h g oA
wat er - mi sci bl'e sol vent s@asuch &sai S0t gparol 8r r.‘ib?lﬂn‘d g8 vtd. W Bave
found the rinse aid dispersiloisTr 8§ i sPabl 8 ah BeZst? thwo (8) Bweeks
at 50[err], are room tenpert&rs ﬁﬁbl% Sor ﬁt 3 %s't WOy sy &nd pafs five
(5) freezg/thaw cycles. T ST ITSST e o B e =
_ B S 0l Y 3 d 2t kou
. ) N N U O A - WO -~
[ =] [ v 9 O Y <
g RS B R~ B
L)l
+ 5 o o o9 E ~
2 | scebszidaliis
50 "é’ - N M e N W hH«lQ3<‘Em4“U§
o] ) '
o = ~ - Ta

Table 2 illustrates that Formulations 2 and 3 are low foam and are effective defoamers, and that

55 Formulations 2 and 3 do not adversely affect the low foam performance exhibited by the surfactant alone
{Formulation 1}. Formulations 4 to 6 illustrate the adverse effect of the addition of a hydrotrope on food soil
.defoaming regardiess of the presence of the polyacrylic acid. Note that the defoaming height is more than
doubled when the hydrotrope is employed. Defoaming of food soils is dependent on the conditions

6



Yo The present invention will now be further illustrated by way of the
f ol | owi,ng exanpl es which are for il ERL#4%387B1pur poses only and are not to
be- conddrued as inmposing any limitation on the scope of the invention. In

t he exanpl 0 i 0l i 0 rs. \s (0, €0 i, QL to
D) have a \%gl Pe &?@eﬁﬁ% cﬁr)c!['ﬁee%%[‘%a%{g&élhéh ao?éﬁ%{gpiu‘gég? efg%gfﬂg% IQQ‘E%* aé)%ﬂ?r% e 1
- Preparation of *Ri.nse A d Fornul &tions The follow ng procedure was:used to
prepare a rexisse 8L Bishwashad Padoidnc®f the invention containing 15.0 wei ght
percent pow foanTnomromcsurfactant, 2.:0 wei-ght. percent .| ow nol ecul ar -

wei ght ( met-h) aerilowig Alse Qiddormulakens, Prepdiad F2érdiRd. tdiRd pro®Kure BNEkarhpld 1, WdteddVhiuated
percent .hi gt theM st R redétle FPbitinges Gadswarb Gn @ Hobarl A Al \HsAwash@ PR §iliséd W& putl N
a first bealaugh ko agvrinss cyefes.f A Bstérgdndand ara Milk 86lid® Wbré ifiiddicad inthe wash tcpdle &efdl
0 (100 Wt %achotnse aid ahaation wps adasd wdind tirsel cytiel Theldetethegtvarempibyed aseoesitrationor

f oam nonico®i28 vd wefcent tbased ofrthe ereigiEreB the(diar Gn Wb vistacyicley Ehendstteegentadontaipedh2s wt %

al kyl am ne chipfreted |trispdiummphesplzats, 89 el %bsediRmHripolynitbspimtes 250st e @agiym hytkbx@e 2nd)25awis
of - Acrysol % sodiymrstagiligteniTha g anilkyeslidsawasy pddey af a cprsytatianydf 040 ad i%l bisad iomdhea
wei ght averaight shdhecraterdp theeragh eydls: Eaghion thesismuiationg idenfiied briow el adsipd o henriased
Haas ConparfyJe atfaronegtseiion 8f 49051 & baged B deiweiaht Ry ther wa @ theyfiRse Fyflen TRasewsie of
beaker 1. $ogPhA® sBevndn (3P 3t 9% active material) high nol ecul ar wei ght

met hacrylic aci d-copel yner conpatibilizer (Coppatibilizer A), forned by a
standard aqueous free radical initiated enul sion polyneriza- tion of 34.97
wt{ percent ethyl acrylate, 65 weight percent nethacrylic acid and 0.03 wt %
di nret hacyyl ate of 10 ‘butane diol as a crosslinking nononer, was diluted _
with 14/7.0 grans of deionized water. This diluted polyner was then slowy -
added to the mixture :being stirred in the first beaker to forma

di spersion. Four grams of sodi um hydroxide (50 wt % active naterial) was
then gradually added to the first beaker to f.orm 200.0 grans of the rinse
aid formglation (Formulation A). The viscosity of the dispersion was about
0.45 Pa.s (450 cps) as neasured using a Brookfield visconeter at 12 rpm

spi ndl e nunber 3. - The di spersion had 15 a pH of about pH 8.5 indicating
that the high nol ecul'ar wei ght conpatibilizer was essentially neutralized
(95.0 to-100% . The stability of the fornulation was then exam ned. The

f or mul atdoon remai ned stable - no phase separation - at the end of 2 weeks

at 50[err] -and after .5 freeze/\t‘hayv cycles. The fornulation remai ned stable
at the end of 90 days after storage at roomtenperature. 20 Simlar
rinse aid fornmul ati ons, enploying different surfactants and surfactant

m xtures, acrylic aci-d polynmers and conpati bil.i zer -copol yners, were _ _
pr epar ed®usi ng the above procedure and were used in the follow ng exanples: -
In the follow ng exanples, references to conpatibilizers "A", "B", "C' or )
"D\_are references to the L '

- LR,

— . ’ M o . PN
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d in Exarrple 1 (conpatibilizer A) or to t he

“defined in Table 1 below 25 (conpatibilizers B to D). Al
Ah rpatibilizer polyners were prepER@@84H987Btndard free radial initiated
:qqueous enul si on:polynerization reactions. TABLE 1 30 Conpatib- ilizer

gonposition (weight percents) Mv B 35%
@t hyl acryl atef 65% nethacrylic acid 2,900, 000 35 C ' 33%
methacrylic acid/ 67%acrylate esteg 8 o 9 g 500, 000 D

60% acrylate ester/ 39.7%methacrygi@® © 8 8. e
dcid/0.3 Gr ossl i nki ng nononer 40 Exagpbe% Fo mm% agd Def gjam' ng This
exarrplelllustratesthat the additio gh IO\g Igaolar wel.ght

fdol yacrylic acid and the high 45.nol ecl ar i ght corrpatl bi | i@er copol yner

do not interfere with the perforrrance of the surfactant ‘in tr}:e rinse;aid
flormul ation (see Table 2). Table 2 also presents corrparatl ve gexarrpl es which
illustrate the adverse effect of the aqdltl n of a hydr ot r.opa (sodi um

xyl ene sul fonat.e (SXS)) when used in conbl nation with a | qw foam surfactant -
and polyacrylic acid. 50 55 5 -_EP.O 9245 987 B b [®rs] Tablée 2 -~ -~ -
illustrates that Fornul ations 2 and 3 azrenl f8a “And are é&ffective

def oaners, and that 55 Fornulations 2% domnét Fhdver sel >§ af fect the

| ow f oam perfornmance exhi bited by the sr ac ant al one (Form at’i-on 1).

Fornul ations 4 to 6 illustrate the adverse dffect of the addi&ion of a

hydr ot rope on food soil defoam ng redardl ess| of the presenceﬁ)f ‘t he :
pol'yacrylic acid. Note that the de§o m..ng hef ght is nore tham doubl ed when
t he hydrotrope i s enpl oyed. Def oanﬂ g fodd soils is dependknt on the :
condi ti on& 6 e Ria B P
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‘The results using Formulation 10 demonstrate the reduction in spotting resulting from the combined
ss effect of the surfactant, low molecular weight polyacrylic acid and high molecular weight (meth)acrylic
copolymer compatibilizer as compared with comparative formulations 7, 8 and 9.

Example 4 - Effect of pH on Dispersion Stability




EP © 245 987 Bl enpl oyed and on the choice of surfactant, but as a general
rul e, .a defoam hei ght less than 2.0 cmis excellent. Exanple 3 - D shwasher
Perforrance * The follow ng rinse &P® 245/98d1B4t i ons, prepared aecording to
the procedure of "Exame 1, were evaluated.for thelr ability to reduce

spotting on ﬂ% W@ mmth pa{ HA %4 dlggwa asses mer P
|b izing
through f eS aid for atlon lnvengn%ffl% F

E’@"‘t

|ntroduce

I a| i oam nomo |c ac nt
the rinse '°% eﬁ% S bl ? @}a
w  per C?ntbe%@%aéht%rc e¥"€i j:e th'e E tl Y)E aegen:
det er gent ieORinilatis?dordcediib de@cﬁl’iﬁdQH'EQﬁﬁ Tk % Hfonp tﬁ@ g‘ﬁl lﬁ\t 0

tripol yphqa&hqgge actrovdldispar§iadi um hydrOX| de and 25 wt % sodi um rret aS| N cate
The dry m |k solids were added' at a cencentrailon of 0.10 wt % based on the
wei ght of the water in the wash cycle Each of the fornul ations identified
‘bel ow were added to the rinse cycle at a concentrati on :of 0.005 wt- % based
on the weight of the water in the rinse cycle The results of 15 the test
are shown in Table 3. 20 25 30 35 .- : d

- 40 . 45 50 55 7 EP 0 245 987 B1 [err]

0O The results using Fornulatlon 10 denonstrate the reduction in spotting
resul ti®dg fromthe conbined 55 effect of the surfactant, |ow ridl ecul ar
wei ght pol yacrylic acid and hi gh nol ecul ar - wei ght (neth)acryllc copol yner
cogpatibilizer as conpared with conparative formul ations 7, 8 and 9.
Exanple 4 - Effect of pH on Di spersion Stablllty 8

20
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g nse..al_d fornul ati on of t he
x'perl ment was i tenti cal

The restJIts illustrate that the compatibilizer of this example should be at least about 87% neutralized by
55 alkali to yield a stable dispersion, but that an excess of about 20% alkali over that needed to completely

1"'Table 4 -~ |Ilustrates the effect of pH and the resulting
>ent. neutrallzatlon of . the conpatibili zi ol ymer,
v en&Poh24e18R Hior 1

on the stability of

i nventBPdh Tormul ation used for this

to Fornul ation 10 of Exanple 3 containing 15.0 wt --

Yol ow foam nonionic surfactant (Triton CF 10). 2.0 wt % of Acrysol LMN45
(pol yacryl-i € acid) and 1,0 wt %o of Conpatibilizer A the per cent.ages 5
bei ng wei ght percent agesy pf actl ve ingredient based on. the weight of the
f.ormul ation. The only chang the formul ation procedyre describedq, in
Exarrpl e 1.was 't he. variation-i. n the.-a urat of usodl umdny r oXi de’. adde 8 10 t he
dqueous - d| 'spefsi o, .10 15" Zﬂ 2E 30'33 _Q ,Q a ,q _Q ~ ER ,,'-.
1. 45 : O =, hON.LB L
4+ 50°55 9 . EP 0 245 98EBgt[érr]=T F’les(eltﬂs‘NWué*trgtet at t‘h-e°
onpati bilizer of this emanple shoa be at |east aboul 87%neut aI--l zed by
55 alkaliq«to.yield a stafl e dig 4persion, but that an éxcess of ab utw 20% .
al kali over. that needed to. corrtl etely neutralize the- corrpatﬁbl I |~3ero wi
result in an unstable di'spegsign. Table 4 afso-ildustrates that g & -
surprisingly there is no dlgaect correl ation bet ween the viisBosit d the
stability of the dlspers+on-—at t he lovver pH vaI ues, i.e. thg sta Igty of
the di sperssi on cannot beu-t oizally I ma v m e~ m - - “u 9
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neutralize the compatibilizer will result in an unstable dispersion.

Table 4 also illustrates that surprisingly there is no direct correlation between the viscosity and the
stability of the dispersion at the lower pH values, i.e. the stability of the dispersion cannot be totally
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EF’EO 245 987 Bl expl ai ned by the vi scosMy of the dispersion. Exanple 5 -
Corrpat) bilizer Concentration 5 %%2&91” ment illustrates the
canpatipi | i zing effect of the high m)l ecu wei ght (nmeth)acrylic acid
copol yner conpati bi-li zer on the stability of the rinse and fornulation as a
function ekpldidea by GRGREshstitRLisPbrsibhe conpati bilizer. The same rinse aid
formul ati on described in Exanple 4 and Exanple 1 (Fornulation A) was used
With the nple/sr Candatliziredongpniratiob he choi ce of conpati bilizer and
concentration of the com patibilizer, which varies from 0.25 wt % to 5.0
W % of act Thiscexperimeni distrifess thd compitibitizingoéfipht ofahe hibie mb@culdr ovelghl @rtethiaarylicT i

r esul t s-arcepoymsnecnpgtivitizer| e the stability pf the MBe aid formulation as a function of the ‘Goncentration of
Conpat i bi ItheRempeiibiizest The sameriise aigh fprqulatins depdribert in Example 4 and Fuefiple d t(Fomaulation A)
Vi.scosi t y[%8f upedogith the only varjaiipp being in thaegheipg gf compatibilizer and concentration . of thgem-

( Cps) “patiblilizer, which wgrigs, fpm Q25\wt % to 5.0 wt % of active)magterial based on the _weight(pf (¥

(94) 10 formulatlon The resulis e shpnin fable 5. " 0.50 S 0. 166

(166) -2 Stable A e 0.75 Tt 0.272

(272) IR : St abl.e :A IAEEE_é - 1.00 =~ - vt 10,42 -

(420) o . Stable A .. .. . 150 --..  -~1.76
1760) .. 7 . .. Stabl.e.3Q A - . 2.00

2.27 (T2270) . C°§53Q4§£;ﬁ%§ﬁ: - ' | 1.00. < ¢

0. 402 (402) .Compatib- ConcentS@dtilon C 5. 00

1.5, (150) jijizer wtg - gct%z%b' e lhl\éébfczﬁrl;pm was neasured using a

Brookfield. visconeter, spindle nunber m St abl e neans that the_
for mul adi on - di{@2RAE PhaseMmasepdpdi e upon Bt afPslor 2 welkabhtity[err],
upon conpletion of 5 freeze/thaw cycl es; and upon storage at room
tenperature for_U0 days. Bg resurts J ndrcatg. rhac, wenthe

conpati bilizer s enpl oyed Qt' 25 w % vi &4si ty of If’h%ti‘ﬁ%?)erm on
was very |low ani a stable ronse® aid di sp)erm'a)n(m) not ‘achi sysishe Exanpl e 6
- Surfastant Vagiations so }h experi t at es t hat nber of
conventional | O\EI\V foam noni -ctl);nP? surfactrr%tzsi % enpl oyeasfa?f’n:t1 e rinse
aid formul ati on®of the inveAt08n witho. &xdvef42Qly af fectiStphbe stabili ty

of the a 1.50 1.76 (1760). . Stable
' 30 a 2.00 2.27 (2270) Stable
C . 1.00. 0.402 (402) . Stable

c 5.00 1.5  (150) . Stable

35 : . .
1] Vlscosa.ty was measured using a Brookfz.eld

L/. o 'VJ.scometer, sp:.ndle number 3 at 12 rpm.
~2] Stable means that the formulat:.on dld not phase
“ v separate upon storage for 2 weeks at 50°C, upon '
- completion of 5 freeze/thaw cycles and upon storage:
'._j'-at room temperature for 90 days. h R
45 | '
The results mducate that, when the compatlblllzer is employed at 025 wt %, the vlscos|ty of the
- dispersion was very low and a stable nnse aid dispersion was not achieved.
Example 6 - Surfactant Variations
50

This experiment illustrates that a number. of conyentional low foam nonionic surfactants may be
employed in the rinse aid formulation of the invention without adversely affecting the stability of the
dispersion. The formulation used was the same as in Examples 1, 4 and 5 (Formulation A) only the
surfactants being varied. The results are shown in Table €
56
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di spersion. The fornul ation used was the sane as in Exanples 1, 4 and 5
(Formil-ation A) only the surfactant EPopp45)987e81 ed. The results are shown in
Table 655 EP 0 245 987 Bl TABLE 6 Surfact ant

Conposition Stability[err] [err] Triton CFlO[err]
octyl phenyl pol yet hoxy benzyl et her Steasie 81 Triton DF16

modi fi ed pol yal kyoxyl at ed al cohol Stable 10

[err] Triton %ZSZa al kyl am ne al koxyl ate

Stable [err] ° _ FOMPPEARLPR! ni nat ed al K§Eabididyndr

Stabl e [&r r'] Triton DP12lerr] _ nodi fied polyethoxyl ated

al cohol . Stable 31 15 Pluronic L62 .

pol yoxyet hyl e oI propyl e | o

St abl e Ant arlgﬁI g1 ‘BﬁF%Jrg’ ﬁWﬁXFEB%SXSI Renavdcprhesd | iStedle

al cohol 4, Triton DF15 ' ®pdbf e d Podyabkgoxebarsed {dlziohotthe Eigpaksi on -

did not separsdch drped] pha&fﬁ’ylaﬁ@ﬁ aike&ggéteat 50[e”] forSta% yeeks,.

upon 5 fre t a eles; or age roo
t enper at ur e 'feor \g(f%cy; °‘R?afn’tﬁdaé"Fﬁf“éBa ﬁdmlﬁ?dlﬂﬁhsrmnﬁrﬂble
Manuf act uredfb’;ﬁ%gfl\%?andotmfed@tqﬂ phyethosylaced)alGéRoCor p. Itabianpl e 7

- (Meth)acr 1m:oémod13qz nmer - ment denonstrates
( ) &cr yp po/Byd:aldtapieda oly i}{pa%to%?H % |

the stability of the rinse al forrrul tion For when -t he
conposi tion of the | ow noj cuI R PIAY™BRet hf acryl i c aci d. pol yrigable
coaponent i sARARTOX] BL‘I'ﬁéOvarfFfakqmg:etrmlnated polyethoxylated
20 _ - linear alcohol . Stable - !
1] |

Stable means that the diSpérsién did not éepa}éte into.phases;
upon storage at 50°C for 2 weeks, upon 5 freeze/thaw cycles;
25 and upon storage at room temperature for 90 days.
2] Manufactured by Rohm and Haas Company. )
3] Manufactured@ by BASF Wyandotte Corp.
4] Manufactured by GAF Corp;

~

30

‘Example 7- {Meth)acrylic Acid Polymer Variations

35 This experiment demonstrates the stability of the rinse aid formulation (Formulation A) when the. . ..
. composition of the low molecular weight (meth)acrylic acid polymer component is varied. The variations to
o/ the low molecular weight (meth)acrylic acid polymer component included varying the molecular weight of
{meth)acrylic acid homopolymer, as well as the use of other copolymerizable comonomers in various
amounts to form copolymers of various weight average molecular weight. These homopolymers and
40 copolymers were prepared by a standard aqueous solution polymerization reaction utilizing conventional
_ free radical initiators and chain transfer agents. The wetting data was obtained in the absence of surfactant
and high molecular weight compatibilizer in order to identify the contribution of the (meth)acrylic acid
- polymers to wetting. The ability to wet a surface was determined by the reduction in the contact angle of a
droplet of water on a soiled glass surface as compared with the reduction in the contact angle of a droplet
45 of water containing the (meth)acrylic acid polymer.
The results indicate that the compatibilizer is effective to compatibilize a rinse aid formulatlon contamlng
one or more conventional nonionic surfactants.

oY
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Ihe* | ow nol ecul ar wei ght (et h) acr y#} ggglgl B?I ymer conponent included
v‘aryl ng the nol ecul ar wei ght of (ne § 9? aci d honopol yner, as well as
the use=of ot her copol yneri zabl e comononers in various amounts ‘to form
copol yners of vari ous wei ght average nol ecul ar wei ght. These honopol yners
and 40 copolyners were prepared by a SfABHErZ aqueous sol ution

pol ymeri zati on réactj on utilizing conventional free radical initiators and
chai n 't r ans et 1 ng data was obtained in the absence of
sur f act agt @(@;; hé gh ight conpatibilizer in order to i-dentify
the contributidn of Fgﬁ?%@%ggryllc acid polyners to wetting.- The ability
totwet a sur@ei® was deTyped ned by the reducti obtabilityhe contact angle of a
drepl et of pn a .gl-ass surface as.co red with t t| on -
|§n 1 he cont gﬁ;{ﬁ-ﬁé gle o?z’yt‘%gopl et 45 of water containing. theh&ﬁgﬁ% acrylic
acl d pol7yrrer (wf%)e resul ¢wt%)ndi cate thw the CCquhulaJtidﬂ_er | Effdctieehesse to
C!onpatl bilize a rinse aid formul ati on containing one or nore conventi onal

npRi oni c sur—f-ae-t-a—n-t--s—-E:G--GG—-—1—2——--—-EP-G—-Q—AS—QB?——Bl—-%ABtE—?—(—Ma-tMaer—yH—c——
ackd pol yner $pg Acr ylic—~  Conpnonergobci d - Stabibype/ = Not Effective
S[@bl“t% Content ~ Content a of[err,
Vetti ng[Brr o (wmywy - (wt 2900 Sipble alely gfﬁeng,ve
Ef Bect i veness é@o e : 1000 . Gf St abl 11 Not
Ef fective 15 - 100 4500 2000 " StPle Sipi & Excellent
I\/Dd.e/r ately Effi@Qtive 100~ - 45007500 StSteble E:eguenu ent 100 -
- 00 St abl e Excel 20 1 - _
1bgoo 100 e = Beoelf0 160 C° sitBle- Bheellenty,,
S aigl e Motieg at el y Ef fective 10022000 - Stable Mudidately Effective
Sj abl e Mo ately Effective 25 - 00 -~ 50 .
St bl e ?&ilot Ef f ective 95 40000; 1/ 5 Stable 13Mmierate?y Bhfective
Sfable 2 10d=xcel | ent .95 [ es0d005 Stab000 Not Effeaite
95 EA3l/S 13000 Stable Excellent
95 MAA4/5 - 10000 Stable Excellent
91 AMPSSI/9 10000 ~  Stable Moderately Effective
70 MAA/30 © 3500 Stable ~ Moderately Effective
50 - AOPASI/50 4910 © Stable Moderately Effective
— MAA/100 12000 Stable  Moderately Effective

s/
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[err] 10000 Stabl e Moder at el y

91

Effect.ive 70. MAA/ 30 3500 St abl e Moder at el y

Ef fect i'we 50 [err] 4910EP 0245 987 B3 ap| e Moder at el y
Eftective 35 .- MAA/ 100 12000 . - Stable

Moderately Effective 45 50 55 13 . EP 0245 987B1 [err] Al formnul ations
were stable, th 1 d_no ; QEQQEQH ‘g%g

50[err]; upon 5?#e8%¢fﬁ%'\%u?%§lsga?%rwegg%%Rg{]%%ge at rog?n fe e?g%re 5

for 90 days. 21 @eeksatiS0%yipen Adresee/dham cyclesor APRR FIPTAGHAY ream (Fmperaturel des
soiled.wgh prot ?d'r@oag}sl. such that the angle of a drop of water was
45[err]. The soil ed glass slide was soaked i-n 0, 0005 wt% (5ppn) of the
pol ymer aqueous solution for .1.mnute, rinsed and allowed to dry. = A drop
of polyner sol ut ComatiemgidmBaspremends werd frefohined onpldss stiddsesotied] withe cont act
angl e was neasured; . "Not ef ive" | es o d reduct.ion in
contact amgle; " SHeP 5%2?‘?5&%%&% an%leg}anggﬁog ogv?)a o] 0‘.{3"20% égoﬁ%drggagy%de :
reduction in cM&Sa@OaKRF dn frP0¢K et cPPRLAAE & ﬁrgﬁf"@_“fﬂfhgﬂ“fe“&egree
redléct iNgn in C@ﬁl&ﬂ-.ltio?ﬂgcﬁf' 1E/in:ihxsueé hyt bssed aand| allbwé/&AtbSdli‘?'g;aN-yl ic
acid AWPS is 2-acr 1 dq- 2- et ppane_su ni id [erpl AOPA is

acryl oxy propi ﬁﬁ&aﬁm (P°§€Y’"ﬁ're §%L€{Jt€n i AP cﬁ’gntﬁﬁggfﬁe%ﬁ) gk’Fyl ic ' _
hormopol yrfer s’ hadbstratéy {nkitgid coxtage angbeuwas meaghrpdef YHO® or | ess

or a Mv of 50, QQQ or, .high 0. n rovi dee ef Lye A al so
dexonstr at es tﬁ%%eé:&ﬁ'gle;]rre esaq?sopfrr%s f?‘)c{)ér'#a o%%sgété%.'gga&wkh&ggo%gl yneri zabl e
conpnoner s contodnhack arfgli Vangderatelyieffective” means a 5 to' 10

20 . degree reduction in contact angle; and "Excellent"
. means a greater than 10 degree reduction in contact

angle. _

3] 'EA is ethylacrylate .

4] ‘MAA is methacrylic acid B

51 AMPS is _Z-acrﬁr1amido-2-methylpro_pane sulfonic acid
61 AOPA is acry\loxy propionic acid '

25 .

30 -

"' The results indicate that (meth)acrylic homopolymers having a Mw {weight avekage molecular weight) of
1000 or_I_ess or.a Mw of 50,000 or higher do not provide effective wetting. It also demonstrates that
copolymers formed from ahout 5 to 50 wt % copolymerizable comonomers contribute effectively to wetting. ..
... T ' ' '
o . Example 8 - High Molecular Compatibilizer Variations

N

This experiment demonstrates the effect-of variations to the composition of the high molecular weight
compatibiliser on the viscosity and stability of the rinse aid formulation. The formulation of Example 1
40 (Formulation A) was used with variations to the compatibilizer polymer component. Conventional thickeners
were also examined for comparative purposes. All the high molecular weight compatibilizers were prepared
by aqueous emuision ‘polymerisation utilizing conventional emulsifiers and free radical initiators. The

. dispersions were alkali neutralized as in Example 1. The results are shown in Table 8.

50
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®' Exanple 8 - High Ml ecular Conpatibilizer Variations This experiment
gonstrates the effect-of vari ati ?%,‘; g9r89% Conposi ‘tion of the high
eculdaf weight conpatibiliser onthe Viscosity and stability.ef the
se; aid fornulation. The formul ation of Exanple 1 40 (Fornulation A) was
d wi-th variations to the conpatibilizer polymer conponent. Conventi onal
mckeners were dl so exan ned fqr compar atlve Rur poges. Al -t he high
ecul-ar wei ght conpati bi | i«g‘erc Weremprepargd yd agueous enul si on
ymeri-sation utilizing conwenti ondl Serul4i Ri & % dad free radical
at-ers. -The 'di spersi ons. were al Ralg et baka Zednas in Exanpl e 1 The
il t's..are shown i-n-Tabl e 8.n 49 50045k 1 © wER-® 245 987 BL [err] . ~ ~
-~ ~~~0]. 55 Exarrplue q - Concentraglmz)fé’SubstantlalIy '
al*i zed" Low Vbl ecul ar” Wl ght{ (Meth) Acrylic AGI d-Pol yner and Low: Foam
ctant in Rinse Aid Table 9}il I:usSrﬁes ?ﬁhé':'t tdb| e rinse aid -
| afd ons can be formufat & tjo canfaiS &t 5’a§-’r Sbout 20 15° EP 0 245
1 wei ght percent (acthv& mdterTal") substantialTy neutralized | ow
®ecul ar wei ght (meth)acrglic gci depol wirer: ~As tdie concentration of the
Aatantially neutralized Row nyl ecﬁl S 3vabg'5t  @tA) acrylic acid pol ymer
-he formulation is | oweed t.d bebow abasit c03 dwebght percgnt active, the
| afi on remains stable, But [the contribution to i rrprovedﬁ‘wettl ng by the
‘e water formulation becones |negli§ Be. 2aB 89 also illlstrates 5
the rinse aid fornul ation dan goft & n, a& Peddt,about 60 wei ght percent
ve material) of |ow fodtp syrfa¢tBntSw tRo@ Fdersely afifecting the
| ity of the formulation® AJ wi th<t e SuBsfafliblly neutgalized low =
ular wei ght (neth) acryl ic dcid. polyner gcdhdbnent, the Fower
ntration limtation on thelsurfactant i § theSrinse aid ornulation is
{.he stability of the fornul gtion. At surfa@ &t concentr §tions bel ow
it 5 weight perceyt active, tthe fornul ati@ngégones .t oo, diyl uted to be

—
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s§ Example 9 - Concentration of Substantially Neutralized Low Molecular Weight (Meth)Acrylic Acid Polymer
and Low Foam Surfactant i in Rinse Aid

Table 9 illustrates that stable rinse aid formulations can be formulated to contain at least about 20
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S

10 *costs of packaging and shipping the fornmulation. 15 20 25 30 35 40 45
50 55 .16 EP 0 245 987 Bl [err] The ternms "Triton", "Acrysol", "Pluronic"
and "Aftérox" referred to herein ar &Pt 24598rEs, which may be registered in
some or all of the desi gnat ed stat es 55 c ai ms 1 A stabl e aqueous ri nse
aid dlsperS|on whi ch conpri se 245 98 %

[err] The t‘é‘?‘ pergqnt f?%‘fr:fe ma‘eﬁluél 'E:‘tf;'“"ﬁf’iﬂ': "’I‘;m w'a’ r’j %L)a rt J:F;éiﬂ ?‘c' rﬁpgly
herein are % BT RS tp f ru %r“éega tlve %h%ﬂ?g ?em |f1 € e, but the

is Io a
\?\E?Lﬁnggﬁgrf %IO lmprove% we mg by the nn al er &I&H bgéoﬂxﬁg n@anle T2BE 9HsB flustrates
t e rmse ald formulation can contain at least about 60 weight percent (active material) of low foam
surfactant without adversely affecting the stability of the formulation. As with the substantially neutralized
low molecular weight (meth)acrylic acid polymer component, the lower concentration limitation on the
surfactant in the rinse aid formulation is not the stability of the formulation. At surfactant concentrations
below about 5 weight percent active, the formulation becomes too diluted to be practical with regard to the
10 costs of packaging and shipping the formulation. '
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EP O 245 987 B1 * C L M S * (1) 0.5 to 20 wei ght percent

(met h).aerylic acid honopol ynmer or copol yner having a wei ght average

mol ecuber wei ght of from greaterep bams dg0@®1to | ess than 50,000; (2) from5
to 60 wei ght per'cent noni oni ¢ surfactant; (3) fromO0.3 to 5.0 wei ght
percent of alkali soluble or swellable corrpatl bilizer polynmer: 5

a) formed from nonomers conprising 8l) |[frogn 2540 70 weifght percent

met hacrylic acid and (ii) from75 tq 30 wehght Foercent &f one or nore
copol ynmeri zabl e mononers sel ected fgom|l owgr alkyl[err] &ryl ates and

met hacryl ates, the percentages of () &nd €ii) “bei ng baged on the wei ght of
(i) ptus (ii); b) having a wei ght a®er #ge nol ecul ar wei gt of from 500, 000
to 8 mllion; and 10 c) whereiin at |east 50 percent of the acid
groups in the polyner are neutralized {th alkali to foPma rinse aid

di spersion stable at a pH of from 735 o0 1§.3;3and (4) #ater. 2. Arinse
aid dispersion as clainmed in cl a|qug iclRhas%a pH of PrompH 7.5 to pH
10.3. '15 3. Arinse aid dispersiog ds ¢laized M claimEor claim2, in
whi ch conponent (1) has a wei ght @verage nol ecul ar wei ght of from 2000 to
40,000. 4. Arinse aid dispersion%a¥ clained i any pre@eding claim in
whi ch conponent (1) is a copol ynet 20 Lorngd from ag | east 50 wei ght
percegt acrylic acid and 50 wei ght pergent or less of copolynerizable
comononer, for exanple lower alkyl[err] acrylate, methagylic acid, or

| duer al kyI [err] methacrylate or amde}] 5. Arinse aid gh spersion as
claimed in any preceding claim in whi¢h component (3) i formed from 25
nmononers conprising up to 1 percept by}jweight, based onsthe wei ght of
monoreers, of crosslinking nononmery—forjexanple, diallyl ght hal at e,

di met hacryl ate of butane diol, aI-Hy+~ m=th ryI Ft or ethyl ene glycol

di net hacrylate. 6. A rinse ai d dlgpgr sio Al rred i n-tany pr ecedi ng

claim in which at |east 85 perce@tgof the-—aC| & 30 g7oups in the
conpati bilizer polypngr (3) are negtral zedewi t ke al kal i . Arinse aid
di spefsion as cl ai in any preceding|claim conprisi ng» 2.0 wei ght percent
of said | ow nol ecul wei ght (nmeth)acrylic acid honopol r or copol yner,
15. 0 wei ght percent of said monionic surfactant, 1.0 weisght percent of said
hi gh ol ecul ar wei ght conpat i iNbia i zer p)Iyncer a&d 82 wei ght 35 per cent
wat er,, sai d di spersion haan% %pdrl ran g:frompH8to H 8.5 8. A nethod
of stabl | i zi ng an agqueous ﬁ ms@ avd fo rrul atl on conpri sisng a m xture of 5
to 60 wei ght percent of Ior\é\A féoé:mgom ofi (r:Té;urf%-ct ant an@&fromo0.5 to 20
wei ght percent of | ow nol e‘:Jh:ar% _‘L-ght ( gh) ag ylic %
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The terms "Triton", "Acrysol”, "Pluronic” and "Antarox” referred to herein are trademarks, which may
be registered in some or all of the designated states.
565
Claims

1. A stable aqueous rinse aid dispersion, which comprises:
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aci d hopopol ymer or copol ymer having a wei ght average nol ecul ar wei ght of
fromgreater than 1000 40 to less than 50, 000, ‘the ne

adding to dai-d mixture from0.3 to 5g sl gier cent of mlﬂﬁm

wei ght, al kali sol ubte or swell abl e conpatlblllzer pol yme

to 70 wei ght percent nethacrylic acid and from 75 to 30 wei ght percent of
one or nore copol ymerizabl e mononer sel eptef fromlgwer al kyRerr] -

acryl ates and nethacryl ates, said high mel egul wegght pol yrer having a
nol ecul ar wei ght of from 500,000 to 8 miflipn, mnd gdding togsaid mxture a

sufficient anount 45 of alkali to negtrplize atwleast 50 percent of the
acid groups on the backbone of said highnp| ecul ar wei ght pogyner. 9. A
method as clained in claim8, in which the plkali is added i®f an anmount

such that the resultant rinse aid fornulatipn has a pH of frem 7.5 to 10. 3.
50 10. A nethod as clainmed in claim8 OFEC|aIWP9 ig-mhibh agsufficient
anount of alkali is added to the m xt et o @ralwze at |e#&st 85 percent
of the acl®d groups on the backbone of =sard %lgh*nnlecular wesght pol yner .

55 Revendi cations 1. Dispersion aqueuse stapl e d' adj uvant de o< 1 Ngage,.
conprenant; (1) de 0,5 a 20 % en p0|d9adhun honopol ynbre ou pol ynere

d' acide (nmeth)acrylique ayant une 18 S &P p 245 98F Bl mass@ nol 6cul aire
nmoyenne ep poi ds de plus de 1 000 a moins dp 50 000° ¢ L M S (2) de 5
a 60 %en poids d' un agent. tensioactif non |onique; (3) de 083 a 5,0 % en
poi ds q,un pol ynmbre rendant conpati ble, sol hble ou apte a go@fler dans |es
alcalis, 5 a) forne a partir de qanoneres conprena@ (1) de 25 a
70 % en poi ds d' aci de nethacrylique etu(ll) de 75 a 30 @6en.gp|ds d' un ou
pl ust eur szomononbr es copol yneri - sabl es mﬂpls (s) parm des act#yl ates et

met hacryl ates d' al kyl e i nf6rieur (en(ﬁ < £6) Ies podr cent age de (i) et

(77) 6tant par rapport au poids de (I)a JJ(1 1) ; b) aVant une masse

nol 6cul ai re nmoyenne en po ds de 500 Odb_g 8 OOG:OOO~—et 10 3 C) dans
| equel au noi ns 50 @6des roupes aci ded dang | e< pol wnbr e sont neutralises
par un al &ali pour donnen une di spersi d' adj uvant de rlnsage stable a un
pH de 7,5 a 10, 3; et (4)< e | ' eau. .HD spefsion d' adjuvant de ringage
7,

. B . Q
selon la revendication 1, qui a ug pH de b a 10, 3. oy
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Thé terms "Triton", "Acrysol”, "Pluronic” and "Antarox" referred to herein are trademarks, which may
be registered in some or all of the cesignated states.
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Claims

1. A stable aqueous rinse aid dispersion, which comprises:
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‘3 Di sbersi on d' adjuvant de ringage selon |a revendi catio " I IIH lm
Iaquel |l e | e conposant (1) a une nas gé;) | re noyenne m HE 0
a' 40 6p9. 4. Dispersion d' adjuvant S%eg%ﬁ ggjlsel on Pune qu

revendi cati ons prec6dentes, dans |aquelle 20 - | e conposant (1) est un

copol ymbre f or mg;,3 sRgbs bv&grﬁ' ‘perdent@hdifachfilc a@u&ﬁbn%{?lﬂﬁer%r Bdpol}Feditking 'a%ﬁhtpat/er&b%
50 % en poi ds’ 0lnolBilalSveldhtbRir&rd GRRAGH RN 08D B scoabl e, par exenple

acryl ate d' al kyli® rbmfs6s sEweighl fsicdalromidic surid@anie Met hacryl i que ou un

met hacryl at e d' &)k @.311615.6 wbight perc et ofGRasbjubRlbr @bdiytid dombatibiligd! polgRer:

C2-C4) - ama de. 25 a)Sormel gpre mpnamersl canthrising (it froehe 25 tormDagghisgerd@nt hetbddeylic acid and (i)
‘quel conque des refremdb ¢add seight peeee de triees , mala kepolymgiizeblé enohema® sgarsaftom( Byer
est fornme a partiakul€Cirto Gonasrtescodpetbaayidtes) thecpetcantdged/obll 400l Heing based on the
rapport au poi ds weightaididoldfiks, d' un nononere r6ticul ant, par exenple le
pht al ate de di al | §iheving %wwhhe'@ﬁa%mylpwaewd@t plfrem0g0ef to 8Ir@"'¢r69wacr | at e

d allyle®u | e di Hehpreir Bt least 80 EP’@L"W |tf19r?§|g|gwg§ in the polymer are neutralized wath alkali to form
|~ e a rinse .aid.dispersion stable at 2 pH of ftom Z.51010.3;and . _______

~~~~~~~~~~~~~~~~~~~~~ ‘30 6. Dispersion d'adjuvant de ringage selon |'une
guel conque d¢es reven jcations pr ente ans ue au I ns 85 % des
groupes agi gesA?Pé?'ng' g'épe{)séqnfﬁﬁ'?%‘ﬁ %éfﬂl’ 5'8 %’I‘Z f"ﬁfhgérﬁ’ HDEr?ral i ses par
un

3. Arrinse aid dispersion as claimed in claim 1 or claim 2, in which component (1) has a weight average

3 “““~“~f~rﬁo~le’5’ﬁl§r~v&'e?gﬁ€' of ?rE~§b'o“tb” 40,000. . T
~~gm al cal i . spersion adj uvant de ri ngage selon |'une quel conque des

revendi cati gnsa Qﬁsgcaﬁﬁﬁigﬁeﬁs%n a@%&dnnﬂ%y Praceding dailfl, (XOwRldn Q:ghg&\eﬂu(q] & a copolymer
honmopol yhr e Gume® Rerh 4hB4sE 56 walstt $6rcédi Bértib 26t Yahd 98! Reight {@I"(:Q‘It @r B8 st¢opolymerizable

nol 6cul ai - 1 e, cohtnohel i@ exastidiBwelUaliyl (396 1}) éc%sé QifhabrilicliRId, bioRBNHUy! &, & &)
en poi ds dudi tmgukyBRloearhigidant conpati bl e, nmasse nol 6cui aire 6l evee, et

82 % en poids d' eau, |ladite dispersion ayant un pH allant de 8 a 8,5. *.

40 8. Procedoa dsesﬁcabiisde'rsa:ataiso:mixﬁlédumemv} prededirgt ¢, Akt Semgonaal @)V Bbrmde from
ri ngage eonpr enaphers comisiag ge tal€ pereant 69 wifgieinbgsed ois thd'weightag] @fthorhe s f orasdinking
non i oni que pewenomersPartamele, didlyphtbalae, 20melbaenylaleodf dstamt diol, dighmetbdcyyiaty, ©r ethylene
copol ynbre d' abicddinfettetiiptacryl i que a fai bl e nasse nol dcul aire, ayant une :
masse nol 6cul ai re nmoyenne en poids de plus de 1 000 a noins de 50 000, le
proc~dd confr ehdnee dd diznarsion h clrimedtin gpy arggémaeﬂa@n .3n ahigh gt bash §5 peicers ofjthe acid
pol yrbr e ¥ endaurt Bifspompatisiizes paiyesr &) gq nafiielzed wifvdlelier 45 dans | es
alcalis, forne a partir de 25 a 70 % en poids d' acide rrBthacr que et de

75 30 % ek inge ajg er iqn A% F‘@ﬁ I"%a Fr‘B’Pge Rl BSfl Q veig| |p§(c§|)t of said low

crors (3 bt e bttt @ﬁg i
- I

ol 6cul ai re dgpeg;% %bsa' 'ﬁfﬂ? 6‘6’9 e ’F”g'“aémﬂ on 2 ol ange d' une

quarid t6 su f 'Eﬁ&hfﬁ & s@if: 91 o 9 Eus’?ﬁééti @#oﬂnﬁl%{.ona&émai‘?é.rasa hurd éf@?o 60" waliR e
aci des sur I'e 48 o‘ﬁnond Sto 58 Ve fght PatcErt ht (meth)acrgﬁ
9. Proced6 selgp Hoﬁoﬁoﬁ%%ﬂ '&ac;ly}n%? h&ing ARGt %\‘hﬁg nJoIeé\Jlé? hteo?tfronﬂj fef triak 1068 €
quantite el | ao (e ia 56,600MAb Aotned coiisrising 8dtirg 8 sadl Hmiroﬁ ®.3'b rs%ame?ghaféa&np&#
de 7,5 a 10, 3. highUnold0IBCRSR, SREOSDILB oF SV Ectiga@iiizét PRmBr fold SrolEBUS 70 QBight
aj out e au nbl gie@entuithabiiRbciatad SForh f7b 05U Weight Pbréék bf one or more copolymerizable monomer
selected from lower alkyi (C1 to Cs) acrylates and methacrylates, said high molecular weight polymer
_ having a molecular weight of from 500,000 to 8 million, and adding to said mixture a sufficient amount
45 of alkali to neutralize at least 50 percent of the acid groups on the backbone of said high molecular
weight polymer.

9. A method as claimed in claim 8, in which the alkali is added in an amount such that the resultant rinse
aid formulation has a pH of from 7.5 to 10.3.
50
10. A method as claimed in claim 8 or claim 9, in which a sufficient amount of alkali is added to the mixture
to neutralize at least 85 percent of the acid groups on the backbone of said high molecular weight
polymer.

55 Revendications

1. Dispersion aqueuse stable d'adjuvant de ringage, comprenant;
(1) de 0,5 & 20 % en poids d'un homopolymére ou copolymére d'acide (méth)acrylique ayant une
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Spi ebsSvei PRpbkiB bx&,@m béliRhge JANPEAARGLMhGe ORI Rosdentes, dans laquelle
| met hacr y SmpRslAt (i itheNg Medﬁdﬁ%é?@scéo)ﬂp?bﬁadﬂ QRS €8 on poids, par rapport au

poids des monoméres, d'un monomeére réticulant, par exemple {e phtalate de diallyle, le diméthacrylate
de butanediol, le méthacrylate d'allyle ou le diméthacrylate d'éthyléneglycol.

Dispersion d'adjuvant de ringage selon I'une quelconque des revendications précédentes, dans laquelle
au moins 85 % des groupes acides dans le polymére rendant compatible (3) sont neutralisés par un
alcali. .

Dispersion d'adjuvant de ringage selon I'une quelconque des revendications précédentes, comprenant
2,0 % en poids dudit homopolymére ou copolymére d'acide (méth)acrylique & faible masse moléculai-
re, 15,0 % en poids dudit agent tensioactif non ionique, 1,0 % en poids dudit polymére rendant
compatible, & masse moléculaire élevée, et 82 % en poids d'eau, ladite dispersion ayant un pH allant
de 8 2 85.

Procédé de stabilisation d'une formulation aqueuse d'adjuvant de ringage comprenant un mélange de 5
a 60 % en poids d'un agent tensioactif non ionique peu moussant et de 0,5 & 20 % en poids d'un
homopolymére ou copolymére d'acide (méth)acrylique a faible masse moléculaire, ayant une masse
moléculaire moyenne en poids de plus de 1 000 & moins de 50 000, le procédé comprenant I'addition
audit mélange de 0,3 & 5,0 % en poids de polymére rendant compatible, soluble ou apte 2 gonfler
dans les alcalis, formé & partir de 25 & 70 % en poids d'acide méthacrylique et de 75 & 30 % en poids

-d'un ou plusieurs monomére(s) copolymérisable(s) choisi(s) parmi des acrylates et méthacrylates

d'alkyle inférieur (en C1-Cg),ledit polymére & masse moléculaire élevée ayant une masse moléculaire
de 500 000 & 8 000 000, et I'addition audit mélange d'une quantité suffisante d'alcali pour neutraliser
au moins 50 % des groupes acides sur le squelette dudit polymére & masse moléculaire élevée.

9. Procédé selon la revendlcatlon 8, dans lequel I'alcali est ajouté en une quantité telle que la formulatlon
résultante d'adjuvant de ringage 4 un pH de 7,5 4 10,3.

10. Procéde selon la revendication 8 ou 9, dans lequel on ajoute au mélange une quantité suffisante d'alcali
pour neutraliser au moins 85% des groupes acides sur le squelette dudit polymére & masse
moléculaire élevée.

Patentanspriiche
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6. Splihilfsmittel-Dispersion nach einem der vorhergehenden Anspriiche, bei der die Komponente (3) aus
Monomeren gebildet ist, die bis zu 1 Gew.-%, basierend auf dem Gewicht der Monomere, ein
Vernetzungsmonomer, beispielsweise Diallylphthalat, Dimethacrylat von Butandiol, Allylmethacrylat oder
Ethylenglykoldimethacrylat,umfassen. :

30 :

6. Splilhilfsmittel-Dispersion nach einem der vorhergehenden Ansprliche, bei der mindestens 85 % der
S#uregruppen im Kompatibilitdts-Polymer (3) mit Alkali neutralisiert sind. :

7. Splilhilfsmittel-Dispersion nach einem der vorhergehenden Anspriiche, umfassend 2,0 Gew.-% des

35 {Meth)acrylsdure-Homopolymers oder Copolymers niedrigen Molekulargewichts, 15,0 Gew.-% des

o nicht-ionischen Tensids, 1,0 Gew.-% des Kompatibilitdts-Polymers hohen Molekulargewichts und 82
Gew.-% Wasser, wobei die Dispersion einen pH im Bereich von 8 bis 8,5 hat.

8. Verfahren zur Stabilisierung einer wéfrigen Spihilfsmittel-Formulierung, umfassend ein Gemisch von 5

40 bis 60 Gew.-% eines schwachschiumenden, nicht-ionischen Tensids und 0,5 bis 20 Gew.-% eines

(Meth)acrylsdure-Homopolymers oder Copolymers niedrigen Molekulargewichts mit einem durch-

schnittlichen Molekulargewicht von >1000 bis <50000, bei dem man dem Gemisch 0,3 bis 5,0 Gew.-%

eines Alkali-Igslichen oder -quellbaren Kompatibilitdts-Polymers hohen Molekulargewichts zugibt, das

aus 25 bis 70 Gew.-% Methacrylsdure und 75 bis 30 Gew.-% von einem oder mehreren aus

45 Niederalkyl{(C1-Cs)acrylaten und Methacrylaten ausgew&hiten copolymerisierbaren Monomeren gebildet

ist, wobei das Polymer hohen Molekulargewichts ein Molekulargewicht von 500000 bis 8000000 hat,

und dem Gemisch eine ausreichende Menge Alkali zugibt, um mindestens 50 % der S&uregruppen am
Rilckgrat des Polymers hohen Molekulargewichts zu neutralisieren,

s0 9. Verfahren nach Anspruch 8 bei dem Alkali in solcher Menge zugegeben wird, daB die erhaltene
SpilhilfsmittelFormulierung einen pH von 7,5 b|s 10,3 hat. -

10. Verfahren nach Anspruch 8 oder 9, bei dem eine ausreichende Menge Alkali dem Gemisch zugegeben

wird, um mindestens 85 % der Sduregruppen am Riickgrat des Polymers hohen Molekulargewichts zu
55 neutralisieren.
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