WATER- DI LUTABLE PAINT This invention relates to a water-dil utable paint

and to certain preferred wat er - di | ut abl e aque nﬁ@%t}I -and
certain preferred addition polymers for use in the 8§?n$$- q%%

It i Il known to. enploy a polyner containing carboxyl groups

as S filmformng conmponent of water-dilutable aqueous pai nts.
Cenerally, these carboxyl groups are at | east partially neutralised
by a base such as an amine and 10 t he conposition nornmally conprises

also a proportion of an organic cosolvent, usually of higher boiling p0|nt
than water, in order to inprove the SO|UbI|Ity and r heol ogi cal o
characteristics of the polynmer in tRe agueous phase. 15 '
Water-dilutable paints are preferred to paints based wholly on organic
solvents such as white spirit for reasons of reduced cost, reduced toxicity
and increased-safety; and paints which yield coatings having a high |evel

of gl oss may be based on 20 this type of conposition. However whil st
a solution of filmform ng polyner in an-organic solvent, such as of an
alkyd resin in white spirit, exhibits a uniformsolids content/viscosity
rel ati onshi p when diluted w t hWATERSDELUTABEEt, an aqueous sol ution of 25

a polynmer containing carboxyl group exanpl e an 2 addition
co-polymer or a polyester such re avail abl e comercially for
use in coating conpositions, does not show a uniform relationship

when di | uted w th “atgggfsv%ﬁggﬁfﬂﬂﬂﬂfé{higsaté a waterMdutRsEébl €

cosolvent (e.g. a gl
paint and to certain preferred water—-dilutable

aqueous compositions and certain preferred addition
'polymers for ﬁse in the paint. _

5 It‘ is well: known to employ a polymer
containing carboxy1' groups as a film-forming
component of watef—dilutable équeous paints.
Generally, these carboxyl groups are at least
partially neutralised bY'a base such as an amine and

10 the composition normally comprises also a proportion
of an ofganic cosolvent, usually of higher boiling
point than water, in order to improve the solubility

and rheological characteristics of the polymer in the @?
agueous phase.
15 Water-dilutable paints are preferred to

paints based wholly on organic solvents such as white
spirit for reasons of reduced coét, reduced toxicity
and increased safety; and paints which yield coatings
having a high level of gloss may be based on

20 this type of composition. However whilst a solution
of film-forming polymer in an organic solvent, such
as of an alkyd resin in white spirit, exhibits a
uniform solids content/viscosity relationship when
diluted with the same solvent, an aqueous solution of

25 a polymer containing carboxyl groups, for example an



carboxyl group-containing polymer is progressively diluted wth wat er
from an «initial pol ynmei concentration of about 70% by I ght
in the co-solvent to a final polyner concentration of about 10 @e 20%
by weight in the diluted co-solvent, 2it is observed that th o

viscosity of the diluted solution passes through a m nimum and then through
a maxi mum bef ore a addfitriromn elcd-+poymer bedbmeea thelgebtds csochnt aznd dAree

viscosity of the so Is Sy e Lo Thi §_anong|

behavi our on dil ut %g%ﬁv%% water o réjo?b%’(onf%? carB%%yl -gcx)lnt ai P%gﬁng
pol yrexs in organi ccomposiitdins halodrenaet ssheeedabyndformonrelagipnship
Jour Mk of Coat | ngS ke onl afea 31 (MNadh) Mied%8Ssolraage 33, It 1s a

significant problemin 20 ~ formul ation %ueous aints

whi ch conPain car b¥RHEIGMES AR FIFALVERE yhRr 9 sRncEl¥Eodaptesr adverd
the wide range of selairtho:6aNEIuPlcSitainihgChpbhiomer PakNt progresdis/iy

Mor eover the ano\r,rv%:,ous behavi qur occurs in_that region,of polyner

f 25
solids content ldpeeq g with gy VatREr o FEOM 8P sadPdfdedory Polymer
application of pai ncontentudisiomt cofv tdbaubr usfo®r by spwaeightherima pand

Is applied to a subsgtrat t.he e r I rat

assum ng that the c%tsool%\?glrﬁ&%f etzrs}%an?qﬁ]arggg %@?ﬁgﬁg ggﬁéeh)ér%’éﬁfgﬁt %gf‘ra Za%:;[o&t

than that &9 water, 20 hyonsighton inf the ddjlugegai ao-Sedyemence iitt s is
rheol ogy) follows i qggé : Whi l,S I '

of the polynmer in t%gs?c@{)ﬁeénl%&ls |Isﬁ%§e%6§mﬂt:¥ mé?e%ﬁwe%\gg%{éhdgrﬁlyﬂh
rededed a stage at WHSSeS HAowgh a minjmum apgdi §hey thyough & | |aximum

leading to sticki mS¥ore &3 QinPidthCabbPatibAkhepedpltwedn €Y algo i id
‘N the viscosity o AP Pind e Pescos by "0 tne 8o iution is resumed.
15 This anomalous behaviour on dilution with

water of solutions of carboxyl-containing polymers in

organic co-solvent, has been discussed by Overton &

Herb in Journal of Coatings Technology, 55 (No. 700)

May 1983, at page 33. It is a significant problem in

20 the formulation of aqueous paints which contain

carboxyl group-containing polymers since it can occur

over the wide range of solids concentration at which

these paints are wused. Moreover the anomalous
&M behaviour occurs in that region of polymer '
25 solids content which is most preferred for

satisfactory application of paint to a substrate with
a brush or by spray. When a paint is applied to a
substrate and the aqueous phase gradually evaporates,
assuming that the cosolvent present has a boiling

30 point greater than that of water, the composition of
the drying paint (and hence its rheology) follows in
reverse the course which is followed when a solution .
of the polymer in the cosolvent is diluted with
water. Thus there is reached a stage at which there

35 is a rapid viscosity rise 1leading to stickiness



~~paint applied to a vertical substrate to sag-and to yield a final dry film

of uneven thickness. 5 The problem can - be avoided by
for ing a paint at a-very |low solids content, but very thin coating
fil e then obtained and the aﬁplication properties of this conposition

o east ng Sh@PRLAGRTLoRy “BatTeReR BY, odbSenHAF sxer ekl et L BBR ch t hey
are neut r alvisb téﬁiﬁtg& bﬁsrethéiowappﬂ.,leﬂhic?mpwiﬁlomayzﬂgbcl?ecca?sem se since
R R

coating, arkieldoa fhnawlérysfuymobftMmeuan|th}¢kﬂ¢5$4t|on nay be toU“ﬁlgh

ats a preferred gﬁfoﬁgéhds cSANt it - Vm%e%()tﬂgﬁg] 3 r@?i‘%‘: r %ew ated by

t he use of a coso £€i Sci bl oi ling
point 20 Paintak awavery aAW seddds y:oru:esmprdmtevems th#n pe

achi eved belygeing hflﬁﬁédai‘é' thepl BRI RNG e de&_ﬁﬁfm&fzmn
neutralisation and roportion _ of cosolvent. ave now found t hat

i nproved peRl?RBe’c’i*éh“-’?SOf 1iBe COBPOF 1 t3PThq Al unRgAti $EASLBEY - cer t ai n

sel ect ed warpd -ph-eHeeRki BhA Bel WIReVigdEd ito Hbhidkt&nt SBY! € groups and
n -ionisabl e water-so noi eti es. I:ngse sol uti ons o not.  exhibit the

mal ous | GESRSING GbscogPP99§howﬁ GRIEAXK T o B PIR_y FRAt hEMBol yners 30
pr evi ousl y emstesnwhea dwhithd thletyh mteernetmrhmmedtmyhea paseence  of

both i bl | uti -
Fequi re onlPUETETy TEATEBHSE oP SRS Bt G omies SLREE " oo
there wi ||l icreasel$n pahesnhmbnmlghf(ﬂanhuxgis groupsoandnt ther 100
parts by weidited! oPOh¥lEra1tkallbr iritleasts Nt found that paints of

this type can
15 water—-sensitivity of the f1na1 coating, and also the

viscosity of the coating composition may be too high
at a preferred polymer solids content. The problem
is usually alleviated by the use of a cosolvent which
is miscible with, and is of higher boiling point

20 than, water and normally a compromise has to be
achieved between the acid value of the polymer, the
degree of neutralisation and the proportion of
cosolvent. .

We have now found that improved paints can ' ;J

25 be based on aqueous solutions of certain selected
water—-dispersible polymers comprising both ionisable
groups and non-ionisable water-soluble moieties.
These solutions do not exhibit the anomalous increase
in viscosity shown by solutions based on the polymers

30 previously used when diluted with water, and due to

| . the presencé of Dboth ionisable groups and

non-ionisable moieties, these solutions require only
a minimum amount of an organic coupling solvent. At
most there will be used 150 parts by weight of the

35 solvent per 100 parts by weight of polymer, if any at
all. We have found that paints of this type can be



fornﬁfa}eg for application to a substrate by brush which have i oved
application, properties such as "brushability", "lapping" with 03|t|on
whi ch ~has been previously applied and flow out of brush marks. 5

According to this invention we provide agwater-dilutable paint mhlcﬂ
conprises a pignent and an aqueous coating conposition which conprises: A X
p;irts bthel ght of wEbsmudiaties sfdt aﬁpimaﬁmm nﬂop§| ygabswmw iiﬁzng bE)zstn
a ei t her ani oni sa east . part neut ral Wi th a_base
when required, sel ec?’bgcglr Wwpf%‘ﬁ? i{“é‘?‘ﬁ"ﬁr pr°p85 155 S as
groups,. at | east 15 "brushabilityts t"hkppingltwithsedmpbshtdonasind drer Has
mhen‘#éqU|red of s n _ 0 31

or substituted al kyl %%%?&V#dﬂ%ea%ﬁlf{g?%wgnglgér SE’} gﬁsdbﬁg£fo§"a%&y
represent paPt of a cyclic strfqording v this-ivvessibon we provide a
wat er - sol ubl e nwa%féresnsﬁi@aﬁsféi p-éwm wHPER! | 88mpPisesPd ¥ighEnR® and
gl ycol or its nonoethers, noieties
poly(neth)acrylanldeaQﬂ§QHﬁQ¥§(ﬁ°§Eﬁ®@|%9mP%§%FbPPdHHéCHn§°ﬁﬁm%ﬁ3§§ of

pol y(2-ethyl oxazolime) xor pdﬁ@y%fl Zeeight B of YwBeersai¥perisabied! fAnm-
organi c coupling solvent for the fi n}fornlngpgo ymer whi ch has a boiling

30 poi nt ORI BEIYRSE  CHPTLELRYand C wat er wherein the
wei ght aver age nDIecuIar\umgﬂﬂerﬁhéheaﬁibniéabmengrpubsqeatiada&tthe range

2000 to 15000, Y is fromO to 1.5X% thgar gff§aﬁem§rggﬁs%3 TR '(aiase

&z when required, selected from —-COOH,
-SO3H and PO4H2,
or cationisable groups, at least

15 partially neutralised with an acid

when required, of structure -N RlR2

where Rl_and R2 are H or Cl—la alkyl

or substituted alkyl groups, the

same or different, or Rl and R2
20 represent part of a cyclic structure
and i
b) non-ionisable water-soluble moieties
selected from moieties of polyethylene
L glycol or its monoethers, moieties of
25 poly(meth)acrylamide, moieties of polyvinyl

pyrrolidone and moieties of poly(2-ethyl
oxazoline) or its hydrolysates

B Y parts by weight of an organic coupling solvent
for the film-forming polymer which has a boiling
30 point greater than that of water and
o water '

wherein the weight average molecular weight of the
film-forming polymer is in the range 2000 to 15000, Y
is from O to 1.5X, the molecular weight bf moieties
35 of polyethylene  glycol or its monoethers is not
greater than 1000 and the molecular weight of



=~ 35 of polyethylene glycol or its nonoethers is not greater
than 1000 and the nolecular weight of 5 noieties of .
pol y( h) -ac¢ryl am de, of noieties of polyvinyl pyrrolidone or of
pol y( thyl oxazoline) and its Hydrolysates is not greater than 2000
wher eby when a solution of X parts by weight of the water- 5
di sper si bl BOpEEyRSr of| n POLY (Reth) tacrwbamide, of oft hmodegd®isc &fupl i ng

sol vent or poiReAny 1= pYrridl i di FBPQ%@ﬁfkﬁeéﬁhyd'|B&%§oﬂﬂd€) wat er
there is ng inciease in viscosjty [uted aguequs sol ution as

measur ed afN95EtHy NYAro}vaates v’r%c‘&ﬁf’ét%?eaﬁﬁr than O YheXSB¥enti on
al so prOVIdnenaap&GMMﬂmah\uiex phft&&@yew@ﬂynaUSfcaﬁbl t@QﬁDOSItIO i ch

rts ht ter-di I f
ol her coftbrperaiBle bolvnes ™' &) ' pyPLe By RELGHE. gfousdie ot | eas
partlally oeganablse@pmﬂﬂyesd&nunwmmm relyenr ¥d= ¢l ént edtleromisCOOH, - SC3

ESg(rjt [ ZPﬁyzﬁeué 5 sg%t]\?ﬁp ﬁﬁgﬁlta%‘?(rﬂoq{)@mhe‘ﬁaE§§U| rgaerg'f éLtSructnL?re -NRR,

where R1 andrRaseam@IVnacdS}ﬂgi@fk@heodlsubedlaquedualbﬂlugnmups t he
sane or di fEep gﬁtsur%rdb%t W@%ﬁ ow shear v1sc5fl‘\ Q'.l%%ent part of a
i Sa b

cyclic structure an non- | Wat er - So noi eti es
stPected fron1mmua|unyenﬁlon;ﬁ#%@ﬂpm¢@n@eg|;cpreﬁerrﬁﬁ monoet her s,

noi eties Oﬁater-dllutahle aqueous coating composition which .
comprises: . o/
A X parts by weight of water-dispersible film-
forming polymer comprising |
15 a) either anionisable groups, at least
partially neutralised with a base
when required, selected from -COOH,
-S0; and -POH,,
or cationisable groups, at least
20 partially neutralised with an acid

when required, of structure -N Rle

where_R1 and R2 are H or C,_,gq alkyl

or substituted alkyl groups, the

same or different, or R' and RZ C;
25 represent part of a cYclic structure
and | _
b) non-ionisable water-soluble moieties

selected from moieties of polyethylene
glycol or its monoethers, moieties of
30 poly(meth)acrylamide, moieties of polyvinyl
pyrrolidone and moieties of poly(2-ethyl
oxazoline) or its hydrolysates
B Y parts by weight of an organic coupling solvent
for'the film-forming polymer which has a boiling
35 point greater than that of water and
C water



30 . poly(neth)acryl am de, noieties of polyvinyl pyrrolidone
and noi edi es of poly(2-ethyl oxazoline) or its hydrolysates B Y parts by
wei ght 'of an organic coupling solvent for the filmformng po<§§Dr whi Bh
has a boiling 35 poi nt greater than that of water and C “water
6 wherein the weight average nolecular weight of the filmformng
polymer is in the rawiger@ioOthe wedght YaveragenmplEdalar 1.weightieof the

ot eS?"eZ[ er than’ 10hbistarpEhe ot 3 16l M3 indd 265664 "F55007 ¥
pol y(neth)-acryl am dbS fuem  @ePEXK| e$0 ofl. 5XbolWMQUMEQAQQQﬂaIckﬁﬁﬂ@htofOf

pol y(*>*et hyl oxazol 'rH@ieéi‘Qs bg P&Sig@'ﬂ‘ﬁ@e@ﬁa By 1 Q:heai@é ﬁ&ﬁé‘e@ﬂgps is

mhereby when a sol ution of X par ht of "t he water-
di spersi bl @ pol ymer D9% gneabartst99n *O0 tanﬂ:tHQMBWR%ﬂER%aEd%%19H§ of

sol vent is progressiyely(setH) cdciBmidlies’ . dfer ndetiied NCL£aASEPbLyvinyl
viscosity of the diluted agggous sol ution as Eﬁ 1#E$d at 250. b ? Iom/shear
vi sconeter. 15 pyrrollidoney,or; od,nody { 1, /9%A%RL10e) jand o 1E]

wat er - di spersi bl e fihpdfolysagesddist not paleatsr Whah 200@rwisesepyp! yneni sad

vi nyl and/ or acryllc me IS SU|tabIe
for use in the abovée é%fdgbﬁg @ga?%SQ%gyn%,gghq c#’}&coéﬁoqfr}g? V%Até}f)
ei t her ani drf} sabl e gdbspersibaet poliymen - GROHY - 3ERtts -4 HPeight of the
cationi sabl e groups S e
and R and H or Ci- f@é%%ﬁff Eﬁﬂgﬁghgltut%yeqﬁ(lfﬁ (Rroé}?$$§5%1¥m &flﬁted
N : with water there is no 1ncrease 1n viscosity of the
' diluted aqueous solution as measured at 25° by a low
shear viscometer.

15 The invention further provides a preferred
water-dispersible film-forming addition polymer which
comprises polymerised vinyl and/or acrylic {including
methacrylic) monomer and which is suitable for use in
the above aqueous coating composition comprising:

20 - a) either anionisable groups selected

from -COOH, —SO3H PO4H2,
or cationisable groups of the structure
9 -NR'R? where R' and R? ana Hor ¢,_ 4
alkyl or substituted alkyl groups, the
25 - same or different, or Rl and R2 represent
part of a cyclic structure,
and -
b) non-ionisable water-soluble moieties selected
from moieties of polyethylene glycol or its

30 ‘monoethers, moieties of poly(meth)acrylamide,

moieties of polyvinyl pyrrolidone or moieties of

poly(2-ethyl oxazoline) or its hydrolysates
wherein the weight average molecular weight of the
film-forming addition polymer is in the range 2000 to

35 15000 and the molecular weight of moieties of



25 sane or different, or RlL and R2 represent part of a
‘cycllc structure, and b) non-ioni sable water-soluble noieties: selected-
from eties of polyethylene glycol or its 30 nonoet her s,

noi et v of poly(meth)acryl ani dé, noieties of polyvinyl pyrrolidone or

noi eties of poly(2-ethyl oxazoline) or its hydrolysates wherein the weight

aver age moRGAHSENYVESRBt IBYCOReOF| LSt BOROSY 4 i36h T yFERARRT i n the

range 2000 ﬂrmiSSlooo aﬁéoeﬁe aﬁélet:heaﬁrweqe;ui@r of\Ghcidti&E &Pieties
7 pokéft | ene %$ co or its nmonqethers, is not greater t han 1000 and
X&h ¥hiRites of

the nol ecul BORPETESh) acRf ami dPCLIYVIRY Lt | es .7 of
pol yvi nyl mynfrﬂnimee oasr%fppb;ty:tzetehyﬂylommdlrnaie)arm& its T

SBvent® bk A FEFRLER P, Barassrtan R 09T T ds. (i nel uding a
bl end. of water-inm sBybthkel tguind dpodganticr coupdigie $olweniy" pwesent in
the paint yhl ]-Qn or?ggagsv\é?gulﬁom%@ew%tufg Xtolf e llés%l nf t he

wat er dlspers arld whi ¢ greater
t han wat er, ln@u%l%t@r bhend| epf] Wam‘lmmﬁ%hlﬁloulkﬁu ander t

t owar ds ‘Jﬁétefuﬁﬁﬁciﬂﬂéeﬂi&ﬁia)Ofp&@%dﬁ% Rin éﬁé palnt which Q her
inert organic I qu of ng point [err], [ ess which may al so be

ptsent in ﬁ%’é“%orﬁosﬂf‘?’&ﬂg%‘@o% be“ﬁ?@r"é’&rdéﬁ’-ﬂh t He® har¥RE8F- i sing

di | ;JL i on/ vnb@r@eﬁym%tpﬂyﬁeeneﬁdah@gert @gfa titfi dre Has h@ubdi Denger f olr med
in eir absence ui t abl e or.gani co sol ve
of boiling Bt FFreater Fhan 1486erindi-fte A% &1 £Bo 8¢ U

The 1liquid should be inert towards the other
ingredients of the paint.

15 Other inert organic 1liquids of boiling
point 100°C or less which may also be present in the
composition are to be disregarded in the  character-
ising dilution/viscosity test mentioned above, and
the test should be performed in their absence.

20 _ Suitable organic coupling solvents of
boiling point greater than 100°C include alcohols,
glycols, ester alcohols, either' alcohols and the
esters of ether alcohols for example : n-butanol,
2-pentanol, ethylene glycol, benzyl alcohol, 2,2,4 _ ;J

25 trimethylpentane 1,3 diol-monoisobutyrate, ethylene
glycol monomethyl, -ethyl, -propyl, -butyl and -hexyl
ethers, propylene glycol mono-methyl, —-ethyl, -propyl
and -butyl ethers, diethylene glycol, dipropylene

- glycol, dispropylene glycol methyl ether, diethylene .

30 glycol ethyl ether, ethylene glycol monomethyl ether
acetate and propylene dglycol monomethyl ether
acetate.

It is preferred to use propylene glycol
ethers and their ester derivatives because they are
35 - of low odour, good solvency and low toxicity.



gl ycol ester al cohols, either alcohols and the esters of ether alcohols
for exanple : n-butanol, 2-pentanol, ethylene glycol, benzyl alcohol,
2,2,4 25 trimethyl pentane 1,3 diol-nonoi sobutyrate, ethyl eag glycol
nmononet hyl , -ethyl, -propyl, -butyl and -lgexyl ethers, propylene QED ol
nono- net hyl, -ethyl, -propyl and -butyl ethers, diethylene glycol,

di propyl ene glycol, dlSprOpY'ﬂﬁQlQEY@thE%thwbdﬁﬂﬁﬂng(hcﬂfwhenelﬂﬁentlon
gl ycol ethyl ether, etg%lene gl¥col nmononet hy t.her

propyl ene gl ycol gefrh§ rBWhQFQEEQFéF@uéilq%siﬁi&éﬁ?édﬁﬁogﬁggral
p;oF%Lfng gl ycol St@@{slﬁﬁd thatr d¢at prederines | wathioupuseonpeyitienss a
o] -odour, good SQ vency 0 [ [ din
to the invention msﬁ/eﬁ atpekR Pp8k1 \glrog'a)réﬁfg sté)(\){lup !}tngiysmév%én iy, ﬁéé%%ggg? :
find th?fa n pref erbet cbhatngthenpaghaanpni(theﬁiimnfﬁkm%m@n BPlgﬂﬁﬁﬁnt
I's usual ly necessar bu § cti of L

pol ynmers conpri si ngé'(mﬁgr%ﬁlng | o?]blosy; %on ]a(E)Erln sabrluf)i1 ToheEEL10
wat er - sol ubl e gr oupwatkRrchodubile aﬂrQﬂB&xﬂﬂhlqunéﬁﬁﬁﬂtyaBn HCEeRrse kdBp

this proportion to g;ghgk @RN&ftdlor hatgepyLives P $B6PbT tlohhetd0
conposi tion at Ieastgg ?1shby wel c% of ggaanlc cagﬁgpng sgkﬁentllgb

parts by weight of ’BéP}W -butlI} GENETF Itrtﬁer?)r Pe BT eREPE  LRaf50
parts by wghght Ofcohbbélti@an@tt/ ¥astpa t padys Mgl gheighof ofiol preanic

0.05X 1o 1. 5% Tho GRPBASHS SALts T ey pepiabt *hE, Blumsio pur

frqma w de range othefrerwdadl t \heeprdsentexanpt emoreay| tbana¢59| i paxd@i t ibyh

ponHEfs, weight of this solvent/100 parts by weight of
polymer, that is to say Y shall not exceed 1.5X and
15 is preferably from 0.05X to 1.5X. '

The water—-dispersible film-forming polymer
may be selected from a wide range of chemical types,
for example vinyl or acrylic addition polymers,
polyesters, polyurethanes, polyureas, polyamides,

20 polyethers or epoxides.

Preferably the water-dispersible £film-
forming polymer is of a type which permits the
regular distribution of the ionisable and non-

U jonisable water-soluble groups along its length.

25 Preferred types of film— forming polymer,
for this reason, are vinyl or acrylic addition
polymers, polyesters, polyurethanes and polyureas,
which are prepared by procedures enabling good
control of molecular weight.

30 Suitable bases which can be used to at
least partially neutralise anionisable groups, when
these groups are present and when neuﬁralisation is

. required, ‘are inorganic bases such as sodium
hydroxide, potassium hydroxide and ammonia; and

35 ~ organic bases such as amines, for instance dimethyl
aminoethanol, triethylamine, dibutylamine or



~~ Polyesters, polyurethanes, polyureas, polyam des, 20 pol yet hers or
— epoxides. Preferably the water-dispersible film formng polyner is of a
type ich permts the regular distribution of the ionisable and
non- ni sabl e water-soluble groups along its length. 25
Preferred types of film formng polymer, for this reason, are vinyl or
acryl i c aduprpbelisesners, pol yesters, pol yurethanes and pol yureas, which

are prepared by proc%rt%%;a&{giﬁg Qﬂ?ﬂcgonf:éﬁl-b@f Rlegculyy Wi ght. 30

Sui tabl e bases which can used to at least partially neutralise

ani oni sabl éegssuPrtidd t MEL LR GrblpnisehleaAdoNpsn néﬁ¥¥hlisay£9p

i's requireghese’ group¥ A igredHHESand SWAEn Asutraadisamilbndriexi de, -

pota55|un1héerX|de and amohi a;, and 35 or gani_c bases ,such as

ati nes, fof SAHLERN e aXf FMRFALR RSt AAnSPCh; AR NFFREHOT 1F hut yI ani ne or

9 nor phol | phosphiordld .6 bt its, vduDphdaic bendsediphoatic eedidgpardrial |y

neutralise_catiqnj sablde groupns, when é‘{ueée g ougs_-aref%resent and when

neutral i saPFERATS 5195 ~ SYCQuiFRACEE T no 8& & raciE™ e h Y

hydr ochl or gdycpilddigh@diads bori ¢, sul phuric and sul phonic acids; and organic

aci ds such as acetich : .éhtffgégfsagg 95¥8§L%Bﬁu%ﬁ%?§rdqﬂéE”ent | evel s
are p of di ren

of wat er-sol ubl e groups referre pol ymer types,
dtpendi ng ane preferpedfor idifferent nodvwerobypesy dspending backbone
gg'ym?f angnt Ngneo! qﬁ}dﬁ&mﬁnf “%Pf'hgai'ﬁbh‘ébﬁbcﬂ&s_ o¥e! eqtpdl
wever in_ general, " the level of ionisable groups iS_ in the range 0.3 to,
3.6 backbone polymer and the solubility of the water-
soluble groups selected. However in general, the
1éve1 of ionisable groups is in the range 0.3 to 3.6
15 moles/kg of polymer and the non-ionisable water-
soluble moieties are present in a total proportion of
0.5 to 53.8% by weight of the polymer.
We have found that there is an optimum
distribution of the total weight of non-ionisable
20 water-soluble material present and the number of
distinct moieties present in a polymer which comprise
such material. @ For example, in the polyester of
Example 1 there is present a total of 54% by weight _
based on the film-forming polymer of moieties of ' C}
25 methoxypolyethylene glycol, and only when this is
contained in individual non-ionisable groups of
molecular weight about 600 or less, does the polymer
solution satisfy the dilution/viscosity test and is
therefore within the scope of this invention.
30 It is a general principle that the non-
ionisable water-soluble moieties should be evenly
distributed throughout the polymer, i.e. the ratio
of the number of soluble groups to the total weight
of non-ionisable water-soluble material should be
35 high. More specifically, the quantity and molecular



15 nDIes/Kg of polymer and the non-ionisable water- sol uble noieties
ar.e preéa .in a total proportion of 0.5 to 53.8% by weight of the polynmer.

W have found that there is an optinmumdistribution of the total i ght of
non-ioni sabl e 20 wat er - sol ubl e mat efpal present and the number of <

di stinct noieties present in a polymer which conprise such material. For
gxamﬂ! e,htl B tge pa&e'i&mf .@ro¥0ftﬁéaﬁ§h81én'ib§]p@.el-svﬁt%&@4§0' f 1;:515:@ almeiebfids -
y weig ased on the or m | ynmer of _noieties.o ,

met hoxypol yet hyl ene %T%%‘% nl}’%nﬁ 15 I‘y' enOPhi 8VeLaghin iﬁl’r?erde 15 mOLRy; VIR

non-ioni sable groupne wateptesolableei gbiealyoof GMisor tyges, peivespd hymer
ponﬁE?‘squtlon sag#%{géafg dilution/viscosity test and is therefore
wi thin the scope of invention. 30 It is a general
princi pl e that the non- |on|sabhetnatéormuﬂabﬂ@nﬂmﬁamaﬁenﬁﬁnﬂutahﬂ@venIy

di stributed through t I nyer e
groups to the totm(?égﬁﬁ %gﬁinnlggb|2ﬁ®gﬁgﬁ}%ﬁﬁﬁﬁ? rraterla:f};l %%
be 35 hi gh. rﬁ#%f%%éﬁriﬁﬁaﬁly°ftheaquaﬁﬂhﬁﬁh%ﬁjrnﬂ%ﬁﬁﬂ?ﬁlSPeqﬁlble

wei ght of the ”0“'(¥b £ ﬂ§t9£h§€|5€|eqﬂﬁb§h %éﬂBMééitEhééﬁihﬁf@é €8
average, there is nore than_one water- sqQluble noiety of this iﬁ¥%”ﬁ e
| e

pol ymer nol ecul e. 5 Water after aPPllFﬁttlF?E 8 RuISHRHT e wat
pai nts accargding to i&mseveaeﬁyl ffini Ml e ingporha iprafpyrcicris SdfC iohisaBle

To water af ter appl (SONER 185 LHB.OrRrES pif ooy kiadr onT ad@h o' by
Mi Mk S| ng the propron+donisébleowater-sojuinles (mericeties deande m1ancing
neutralisation) and this by an increasing proportion of organic coupling
~ solvent; and/or by the incorporation of crosslinkable

15 - groups, e.g.  autoxidisable groups, or crosslinking

agents which subsequently produce a complex
structure.

A preferred polymer containing anionisable
groups for use in such paints is an acrylic addition

20 . copolymer of molecular weight in the range 6000 to
12000 which comprises carboxyl groups and moieties of
a polyethylene glycol (introduced, for example, by
using methoxypolyethylene glycol (meth)acrylate as a

\_ comonomer) of molecular weight in the range 200 to

25 550, the total weight of the non-ionisable material
not exceeding 20% and preferably not exceeding 10% by
weight based on the weight of the film-forming
polymer, and the acid value in the range 20 to 200 mg
KOH/g, preferably 50 to 120 mg KOH/qg.

30 " Another preferred polymer containing
anionisable groups is an acrylic addition copolymer
containing carboxyl groups as above, and comprising
moieties of poly(meth)acrylamide at a 1level not
exceeding 20% and preferably not exceeding 10% by

35 . weight of the polymer.

Typical acid comonomers for use in



3 .
-

non-ioni sabl e water-sol uble noi eties, and bal ancing this by an increasing

() proportion of organic coupling solvent; and/or by the incorporation of

crosslinkabl e 15 groups, e.g. autoxidisable groups,  or

cro i nki ng agents whi ch subsequeently produce a conplex structure. A
pre red pol ymer containing anioni sable groups for use in such paints is
an acryli cprdparing 20 suitablmpd iimerfoafming cadditionei gotiymert,ne range
6000 to 12000,whi. [ ar I ang nojet| a.
polyethyle%g gF§@3ﬁBf%ﬁ?$%d§§§a? fgﬁﬁﬁxé%%gﬁgi%y gsingsggﬁﬁggéﬂolyethylene
gl ycol (neady¥dapidecscontaigynnomeyivitiveecofar megh) acrylie range, 200
to 25 Oqyt ?Rﬁﬁﬁi j 1Mo T - L RB] erial not T
exceedi ng %8§§aﬁ %%g erabf?ﬁﬁ%?hg&%gzégﬁgagg?gﬁetgg?gﬁglggggd_on t he

vei ght of iREIPAEMIMER)REBiiGeacidingl taeontsdagifue Cilfrageighge 20 to
200 mg KOHa@iapr ereiaklit dtid, 128bWiKFéoa 38na fumaric acig.Another
preferred oléner ., .cont ai ni ng-ani oni sapl e groups Is an acrylic addition
copol yner EXEPS i AGAEELaEa A gﬁéﬁﬁﬂp%ér%bBQG} dfd E8Fpr IBSTETGS eti es of
po|y(ggth)mggn&anmganacnyﬂaaéj]ﬁuﬁgpﬁﬂgﬁﬁ}aaezoatnyd pﬁ@&gﬁﬁMem not

exceedi ng 10% ' ight of _.the po r.. Jypical .acid conononers
For use n2odtBvantan aciiiidin daur MoetiRGra At o tasePser i

ch@j unct i oandwimelthy lf orstyweny)] evinyl patgtateh) viagly| adilde-ident ai ni ng
derivative,. . t d 4 L : YRAlY e | ycol _
(et h) acr yf’éﬂ&l 19%?1% mﬁ%&%ﬂ?%%@?%?ﬁ#??lécggg %Tﬁytla%glﬁ%g%;lc'i d, \J
citraponicPactdFUdﬁGﬂMﬂsuinﬁhﬂe polpneraci areahliosenaciomprdsing Typi ca
add! 11 onal (RRERVAERYS I AN, Ve "ShEERT) RERKLCTTAIRY,Y ! Hby PtV

acryl ate, acryl ate, _
-acrylate and/or 2-ethylhexyl acrylate.
15 A preferred polymer containing cationisable

groups is an acrylic copolYmer of molecular weight in
the range 6000 to 12000 which comprises amine groups
and moieties of polyethylene .glycol, for instance
methoxy polyethylene glycol of molecular weight in

20 the range 200 to 550 (350), and/or moieties of
poly(meth)acrylamide, the ;btal weight of the
nonionic water-soluble mgteria; not exceeding 20% by
weight of the polymer (ld%) and the amine value 20 to
200 mg KOH/g, preferably 50 to 120 mg KOH/g. o

25 Typical basic comonomers for use in
prepariné a suitable polymer include dimethylamino-
ethyl methacrylate, 2-vinyl  pyridine, 4-vinyl

pyridine, 3-dimethylamino acrylonitrile. Typical
additional comonomers inciuge for instance methyl
30 methacrylate, butyl acry;até, ethyl acrylate,

ethylhexyl acrylate, lauryl methacrylate, styrene,
2-methyl styrene, vinyl acetate, vinyl chloride,
vinylidene chloride,-acrylonitrile and allyl alcohol.
The non-ionisable water—-soluble moieties of
35 poly(meth)acrylamide, polyvinyl pyrrolidone and poly
2-ethyl oxazoline which are specified as useful in



2- ethykhgxyl acryl ate, lauryl nmethacrylate, styrene 10 and hyl
styrenge,_ vinyl acetate, vinyl chloride, vinylidene chloride,
acrylonitrile and allyl alcohol. Particularly suitable polymers are thpse
conprising (nmeth)acrylic acid, with nethyiznethacrylate butyl acrylate’.
and/ or 2-ethyl hexyl acrylate. 15 . A preferred pol yner

con% ﬁl ni ng cagloggl tsmlczsog{)mxmm ion aaﬁacrubﬁcatscﬁhséar ofr @deﬁqﬂtﬁuew:c 0541
in the range ch c se gr.qu ieties Q

b0l yer hy ege olycol kb Eand MEEALETPEL 5651 87188, b2 BR1 908 IR SRy
wei ght in 20 ot regEingOin mind 558hei 856 mi lard propertiiets esit ofis
ponChﬁth)acryIan1d 1t t | t I :

mat eri al not exceedlng]%§§%% MBEQQ ¥0%ﬁﬁ3$1P89 Qﬁ%iopg %%g%ﬁ%yzﬁ%ﬁﬁgar
val ue 20 t8 200 ny mgwtyanQ£e#h&ngo5metby;goenglxgnﬂgmozstles-

Typical basic ~ comononers fife %acferré& Q&&Qéﬁb”&oﬁt&h@t a*&'o%\;i&:}ﬂﬂf‘dns

i ncl ude di met hyl am no- et hyl r 2-vinyl pyri di n€,
4-vinyl pyridine, %ltﬁb‘t%y}%‘fﬁlh%lolac#‘?]fonbﬁr}lﬁéd in T?pl"é&\e IR kqtohalof

comro?ers I ntclhulde fap lﬂfdt@I&Q?ﬂeltﬂﬁIthﬁﬁgh tneyrratba@lfyF&tmahry bﬂim%e in

acryl ate et hy yl a e e cry acryl a e

styrene, 2-nethyl sttjl}eer#é’ W‘H@‘F é’ée‘?g 9Fn &&BF% k

chl ori de, aOryIon|tQJSDENIhndIymselpbholthéhefomnuuamrnﬂﬂebﬂmnaﬂhesivééﬁ

noi eties of 35 ryl am . yyinyl pyrrol

2- et hyl oxazoline\M“ég¥%§é§%$?%ffled a§8ﬂ3§$h¥¥9§¥’ 12 thlgl ‘ﬁﬁﬁﬁ%ﬁéége

notdi scussed or euam@o&1tmbnsnetne same detail as noieties

pol yet hyl ene gl ycol but beari |ﬁ ghg QP |rc5 1@@ pﬁﬂﬂaf"ﬁhtéflaié
[ [ % roa g

bel i eved that their behavi our w
such as other polymers and addltlves, for example

15 fillers, crosslinking agents, anti-skinning agents,
slip aids etc.

The invention is illustrated by the

following Examples in which parts and percentages are

by weight.
EXAMPLE 1
20 This Example describes the preparation of a
L series of four polyesters, each of molecular weight

(weight average) in the range 4000 to 6000, which
contain carboxyl groups and water—-soluble moieties of
_ methoxy polyethylene glycol of molecular weight
25 varying in the range 350 to 2000. The graphs in the
accompanying drawing illustrate the importance of the
molecular weight of each water-soluble moiety, for a
given total weight of such moieties present, in
determining the rheology of an aqueous solution of
30 the polyester. '
With reference to Table 1 below, four
polyesters, References 1, 2, A and B (the letters



5 to that of the pol yethylene glycol noieties. The preferred aqueo'us

'~ coating conpositions of this invention may be used in a wide variety of

appl i ons. Although they are of primary value in the fornul ati on of
wat er utabl e paints they may 18 also find use in the
formul ation of adhesi ves, horticul tural conpositions,

phar maceut MO%WREI@%I%@C PAR¥MBESAt s rrHFr@omﬂrei@l’iﬁfher b¥terial s

such as ot wad%qﬁqmré) anga PEgli t h¥esaali piceXabnlE, 1% partd ! |&#S,
crosslinkin ant’] - ski nni nge agents, slip s etc. The inventi on

is illust YIRLIPTQBORLE | o3f Exsr’fpl B@rtﬁ \M‘chh aqRen _
per cent ageg13icd 10Yaw®i htpaﬁﬁ@\W£Ealmaﬁhoxy polyethylene Wliycdxanple
descri bes the r epar tlf q? a_series, OB oyr. pol yesters, each of nolecul ar
Toht (el GRETRIMAS 1Y the dsdtin e i8H5S dn66a6H fASS, BESSR car boxyl
groups and 'I\&l:tm -Isdfal etmleifﬁerehtnmbhemyalm'l yetdlgmnazgl yeaxth of
nol ecul ar i . ' ' he to 20 e graphs in
t he acconp§%§ ﬁéaﬁ%ng ?%?{é FiQF e F%%%% ance of é#mﬁ %%Iar wei ght
of each wam@eannﬁﬂerrnstﬁqm CQndangereanﬁoaaDeangﬂnSt&rkuchrmpletles
present, | t ' f eo PLpof 30 t he
pol yester. rﬁ’g erencea? éTﬂgI:98¥eg Fﬁ%pﬁ.&g o %e&% ers, References 1,
210A and BHIMWI cdittanate 13ngdecRdt e°fc§ﬁ|§b}ﬁ§lﬁ véeqw Wférs")elg%re

prepared Hasddan e @&taﬂaﬁéighef o%d&%'a%taiﬁ:'si wire Piddég of
di et hyl ol prcgal onic . acid neopenty
the mixture ref uxed at 190° u.nt11 reactlon was @

substantially complete .

<Ak d
e

IABLE 1 .
| Molecular | | ] | |
| weight of | | | I |
| methoxypoly- | - 350 | 550 | 750 | 2000 |
| Reactants ethylene iR | | | |
| ref. glycol I I | I I
I l 1 1 l |
I | 1 - 1 i N
I _ I parts I I u
| a .| 657.0 | 657.0 | 657.0 | 657.0 |
| b | 469.0 | 301.5 | 227.8 | 107.2 |
| c | . s2.0 | 182.0 | 239.2 | 332.8 |
| a ] 1137.5 |1100.0 |1087.5 | 1140.0 |
L 1 i 1 l l
} - 1 T 1 1
| Polyester reference no. | 1} 2 | a | B |
L 1 1 e 1 1

The resulting polyesters each had a
15 molecular we1gnt (welght average) ln the range 4000
to 6000 and an acui value in the range 25 to 45 mg
KOH/g. Each was:.._d;s,persed in the absence of base in



gl ycol d d) parts of a nethoxy polyethylene glycol 5

(approximately the same weights in each case but see Table 1 for the

di fferent nol ecular weight in each case) in a reaction flask fit W th
a stirrer, thernoneter, steam condenser dl a Dean & Stark trap o
connect ed to a nitrogen supply. 0.3%o0of isg- 10 propyl tltanate ‘and

3% of toluene (eac@iBpilvedgWatieasa® @iveie a ctangewdfhsamplecasodntipns
were added and the nh¥tUpgik %f Lohedrt (W%ﬂﬁﬁ’ it l&%)‘?f‘anﬁ@szo to 38%

substantially conplete. TABLE 1 Ml ecul ar wel
550 750 2000 REREt Hh§5051§ﬂhﬂfet?@q4bfsamPle Wasg‘P %‘Ilrﬂ*d at 25°C

| o partsyith al Brookfidld® low-shear v1scometer a.ﬁé?tﬁls 657.0
657.0 1 657.0 b 469. 0 301,

| 52.0 1B2.0 1 23Yiscesity gvgs plotted agalns“- g‘i%? 5°°{’£8§P8nd1n9
11087.5 1140.0 Pol yestias tehctreeitccaswtshown in the &ccompadying drBwihg.

resulting pol yesters each had nol .ec 2] average)
in the range 4000 to 6000 and iﬁ W&IC"I P A% ﬁ??lfe oﬁgﬁﬁ évﬁﬁglf’854
KOH g. Each was di sppo&yésiterlsh&eﬂiatetm&f bammdi n2 shdv dnet ihtedaset e|1n

to give a range of SRERLS: .30 i o lidk SALE i PYnUELOREL bAILNe

range 20 to 95% The VI'SCOSI eac Wwas freasured a
Brookfiel d 1@w sheartheseoml@rtlam‘,s tane l‘éserI inpaintst yaceardipgotoed

against the  corregpgndrlRntqlorf!s GHYENadS SERYEveE 1HCtARCABRRAKE Y of

dr aw ng.
s organic coupling solvent and of neutralising base.

EXAMPLE 2

a) This Example describes the preparation of .
three polyesters of molecular weight (weight average)
15 in the range 4000 to 6000 by the procedure of Example
1 but the methoxypoly- ethylene glycol was of -
molecular weight 550 in each case and the proportions
used were varied.
The polyesters were prepared as described,
20 and using the same components a, b, C and 4 as in
&¢? Example 1. The proportions of the components are
given in Table 2. '



(‘\It will be noted that only solutions of pol yesters References 1 and 2 show
~"no increase in viscosity on dilution with water and therefore only 10
these solutions are useful in paints according to the invention. This was

achi e in the absence of organ@é coupling solvent and of neutralising
base. MPLE 2 a) Thi s Exanpl e describes the preparation of three
pol yesters of nolecular weight (weight average) 15 i n the range 4000

to 6000 by the procedure of ExBABLE 2 but -the nethoxypoly- ethylene
glycol __was of nol ecul ar wei ght 550 in each case and the proportions used

were varied. The polyesters wefe preparéd as described, 20 "and usi'ng

thel same cénpgights @f b, ¢ &nd d as] in Exanple 1. |The proporti of

of yhe conponpgnt éfyé§ffglven qn Tabl e 4. 15 TABLE 2 melght of noiety
t hoxypol y 4% 46. 4% 36. 7% React nts hylene

refTE gI ythP°1bea£ed5én4€60t|al weidghtd®of wt B536. 7%65 -

ol 657. 0 657.0

201¥N§EhCE§?§%ES ethylene16 .% 182.0 ? 234.5 . J 286.0 1'd

110& o ref. go5 o glycolgmply polhased; onetotadcagight of 3 | C

D The resulting polyesssss
avenage) in the range 4000 to

g

al | had - oM ar i ght (pei ght
000 and gn ac?h value in Mﬁe range 35 to 60

657.0 1 657.0
301.5 234.5

I 657.0
l
182.0 | 234.5
I
[
i
I

167.5
286.0
550.0

;;

R OO e

1100.0 825.0

Polyester reference no.

o

.,___.__.____._____,
fee e e —— am—— G o
A IR

o

Thé resulting pblyesters all had a
molecular weight (weight average) in the range 4000
to 6000 and an acid value in the range 35 to 60 mg
KOH/g. Each was dispersed in the absence of base in

5 distilled water to give a range of sample solutions
of solids content (by weight) in the range 20 to 95%.
The viscosity of each sample was measured at 25°C ;)
with a Brookfield viscometer and this viscosity was
plotted against the corresponding solids content, as
10 illustrated for Example 1.

It was found that only solutions of
polyester Reference 3 showed no increase in viscosity
on dilution with water. Therefore only this solution
is useful in a paint according to the invention.

15 This was achieved in the absence of coupllng solvent
and of neutralising base.
b) Four further polyesters, References E, F, 4

and 5, in which the proportions of methoxypoly-
ethylene glycol were respectively 29.8%, 35.5%, 45.0%



KOH g. Each was dispersed in the absence of base in 5 distilled
wat er gi ve a range of sanple solutions of solids content (by weight) in
the range 20 to 95% The viscosity of each sanple was neasured d%%QZ5OC
with a Brookfield visconmeter and this visggsity was plotted agai nst The?*

correspondi ng solids content, as 10 illustrated for Exanple 1. It*was

found  that onljyI am B3 8% bycxf:emi%eswferel?pi-epem@ell a $>y3hmua| gbmém&?s?
in viscosity on dilut Wi t ter. erefore this.sqlution is use

in a paint accordi né’% %]’i‘ﬂ‘épﬁ\cﬁnﬁ?%. y8ing methp \P@?‘Ygg:mym i @#‘FFeof
abseng&ﬁof coupl i ng csbImelecwehalr cfehghtr 360si nFthwss. found from Foplot of
furt hé& pol yesters, : » kol b £ i.0ns. of
nmet hoxypol y- et hyl er@%ﬁ/co g\%glel(?%séce’gﬁgvgl ?hgg\l\%&;&%%@g%%@ 9

and 53. 8% By wei ght Palvesteepat can@yst ﬁéepp§§§m}r dnof PadRi accondingstag
met hoxy pol yet hyl engxil yiobekfi0R! €CehaE WREINhcRI@veld i‘f@%l‘fgp%éﬂé&n %f

pl ot of viscosity/solids content that only the solutions of 5,
pol yesters 4 and 5 S%IIREE FOMRLINGFALVERECAHON QT RONTE 3 INERT RSehi s

was achieved in the absence of organic coupling solvent and of neutralising

base. EXAMPLE 3 This Exanpl e describes the lon of a series of
pol yesters by a two-stage process -in mhicﬁ%é&%ﬂﬁi& only conponents a),

b) and c) of the polyester described in Exanple 1 were co-reacted in
post - eateri f1ed with di11eront TabaonrenBreRbsrr bl o tilenBheion of 2,
whi 8/ t he pol yet hyl 8erigs of pojyesbtersobyt 3 had-stade@uegessiimtwhich
300, 0.1% 3¢f only components a), b) and c) of the polyester
described in Example 1 were co-reacted in a first
stage and in a second stage the resulting polyester
was post-esterified with different amounts of an
allyloxypolyethylene glycol in which the polyethylene’
15 glycol moiety had a molecular weight of 300, 0.1% of
Fascat 4101 (commercially available from M & T.
Chemicals) was used as catalyst -instead of the
_isopropyl titanate of Example 1. The proportions a),
b) and c) of the components of the first stage
20 ' polyester are given in Table 3. They were co-reacted
i,/ until an acid value x) mg KOH/g was reached. 4a)
parts of the allyloxypolyethylene glycol were added
to the product of the first stage and the mixture
refluxed at 210° to 220°C until reaction was
25 complete. '

The resulting polyesters' each had a
molecular weight (weight average) in the range 6000
to 7000 and an acid value in the range 50 to 80 mg
KOH/g. They were neutralised with di-methylamin-
30 " oethanol to 105% of the final acid value. They were
each diluted with distilled water to give a range of
sample solutions varying in solids content from 20%
to 90% and their viscosities measured using a



Fascat 4101 (comrercially available fromM & T. Chem cal s) was used as

O catal yst instead of the isopropyl titanate of Exanple 1. The proportions
a), b) and c) of the conponents of the first stage 20 pol yester are
gi ve Table 3. They were co-X7eacted until an acid value x) ng KOH g
was ched. d) parts.of the allyl oxypolyethylene glycol were added to

the pr oducﬁr%ﬁ’kfhélﬁl ASWSEHeaFe VARFAMALSR «t Uk ¥aF| EQBAAAEYOMO03t 0 [err]

unti | reaq%1@@ V8$ 25v1scos1%9wpuaainéﬂue $6Pids | NgontBAtyest ags each
had ecul ar wei ght WEI ht average) in the range 6000 to 7000 and an
aci d val ued?ﬁcfhgefiaﬁge q&g%—v Ni¥eytHRr 8OABELPES sOF with ~

di - nEthyLangyeégers ﬁeg@&tﬂﬁﬁpgkkn 39592pfst&mdeHQéreCudef&hue rh“vx
re eac Il ute M istil.e ter nge sol uti1 ons
rying i nRofti d¥2¢8 t&‘ffzofr gzo\gaq trg% /gﬁ‘y%aél%ﬁél r %P%cgg'a‘[%l

neasured achihgvedain the Bhbssifdec|af lavwtuplingssobwent. It was found from

a plot of viscosity against solids content, as described in Exanple

1, that only the solutions of polyesters Reference Nos. 6, 7, 8 and 9

were useful 5 inapaint Td&E B ng to the invention. This was

achieved in the absence of a coupling solvent. TABLE 3 allyl oxy- polyethyl -

ene gl ycol 40. 3 33.1 26.0  17.0 10.0 Reactants nol. wt ref.

%350 . a 1 657.0  ©657.0 ©657.0 ©65/7.0 ©657.0

| allyloxy- | | | | l | |

l polyethyl- | b l l |

| ene glycol | 40.3 ) 33.1| 28.0 | 17.0 | 10.0 |

| Reactants mol. wt | | | | | |

| ref. % 350 | | | | | '

| ! 1 1 1 I !

i i LIS . 4 LIS 1 I

| a | 657.0 | 657.0 | 657.0 | 657.0 | 657.0 | °

| b | 281.4 | 214.4 | 160.8 | 107.7 | 73.7 |

| c | 197.6 | 249.6 | 291.2 | 332.8 | 358.8 |

| pe } 175 | 149 | 128 | 102 | 92 |

| a | 647.5 | 472.5 | 332.5 | 192.5 | 105.0 |

1 | L | i | 1

1 I 1 | ! ] 1

| Polyester reference no. | 6 | 7. | 8 | 9 | 6 |

L 1 A ] i 1 |
-

EXAMPLE 4

This Example describes the preparation of a
series of acrylic copolymers containing carboxyl
groups and an increasing proportion of moieties of

10 methoxypolyethylene glycol of molecular weight 350.

20 parts of propylene dlycol monomethyl
ether were charged to a reaction flask fitted with
stirrér,.thermometer, and reflux condenser and heated
to reflux. With reference to Table 4 below, 5 parts

15 of azodiiso-butyronitrile were added to a mixture of



b ; 281.4 214.4 160.8 107.7 73.7 C
197. 6 (:}49 6

: . 291.2 332.8 358.8 x 175 49 128
102 92 d 647.5 472.5 332.5 192.5 .0 L5
Pol yester reference no.1 6 7 818 9 G | EXA LE 4% Thl S

Exanpl e describes the preparation of a series of acrylic copolyners
cont ai ni ng car boxyl X¥ epstandfaa bmndrmixitngepodpmetnrl efethdextybstef 404
met hoxypol yet hyl ene I cul,qr ht X en
gl ycol nononet hyl éﬁﬁyﬁe?§;¥ﬁgks d&?opﬁgkgacfﬁgﬁeﬁﬂ%i¥¥ fﬁcgffﬁt é £)
stirrer, therrmrreterl?a%ﬁh% @ﬁfmekhesmAyethxd@meeala@qlo pethaccrylate (in

refer'sfice to Table %}Pfél?v‘thé ﬁéﬁhéxﬁolyeth?fle?&@‘aly%blb%d’fé’@%‘ wad €opese

added to a m xture X) 674 m xtlure of met

net hacryl atte and bd[“i/Jre%‘é?‘?Fa't’Elg}}): Bafds of The mEcEHNe Has %‘h’drli?dpaﬂ:s

of nethoxypolyethylaﬂﬁmﬂlvémbeﬁatha@ruh@hq eu@amﬂaﬂatﬁnén pumped into the
nmet hoxypol yet hyl ene ecul ar ght 350%

The mixture was st |€?% Fiﬁ tgﬁﬁgrﬁ‘t EP@I&‘& qf 50&9“% n Pimpees
into the reaction flamtenveneaendroﬁdtné Eebduas ﬁarunonneazadiisobﬁtytﬂd

i ntai ned for o fulthErLLD vas 4afd aflg e AR £8 ' ey
cooled andOsolids oA usirdtes,70afwerhwhddiht i dmﬂ m&ayiemes glqmled and
nononet hyl et her. fgbffdg %abugtga Eﬁa7b@§ é?éﬁydls Iresm

was neutralised with di-me m noet hanol as |n || ed
15 \o/ wat er was ambne@o;omgnomeahmng@her sol'llltq @wiad \ﬁéﬁlﬁﬂgi'f ntke| regin

ﬁglntn gn; E : gg]k]??"e/? 5 0 23063 NgVi ROATY! bR the NGHBiTPIwHd Heut/Rl £i §&QSUWr8tn
di-methylaminoethanol and, as in Example 3, distilled
15 water was added to give a range of solutions varying
in solids content from 20% to 70%. The viscosities
of these solutions were measured using a Brookfield -
low-shear viscometer. It was found from a plot of
_ viscosity against solids content, as described in
20 Example 1, that only solutions of acrylic copolymers
References 10 and 11 were useful in a paint
composition according to the invention when using the
specified proportion of coupling solvent and
U neutralising base. '
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| ow- shear visconeter. It was found froma plot of viscosity agai nst sol i ds
content, as described in 20 Exanple 1, that only solutions of acrylic-=
copoéﬁﬁers Ref erences 10 and 11 were useful in a paint conposition

n

acco g to the invention when u8ing the specified proportion of

coupl i ng sol vent and neutralising base. 19 TABLE 4 % et hoxypol y-

et hyl ene gl ycol : - 10 2TABBE 440 Reactants = neth- ref.

acryl atel | I ; I I x

90 80 70 60 50 10 10 10 110 1101 z

0 10 20 30 40T | n | | | I | Acrylic

copol ymer H % methoxypd1 | : I

| EXAMPLE ieThis Exanpl e describes the preparat, on f a polyurethane of

mol ecul ar Wei ght (weiHY 1&R®age) apErOX|iateIJ 15080 con alnlhg car boxyl

groups and |noi eti es of aeydexypol yet iyl @n¢ abydol2eof] ny ecudar| 5

wei ght 350; z%$ t.he eparaélon of agueoui solutions in , the presence

of mater- : BT~ i mmi &ci bl orgAnlc oIveAts 4&8 8 parts of

Desnodur Nl(ainﬂgdene di i sacogyavet ¢ comjerci gl ly dvail apl e ffom Bayer: 10

"Desnodur" (i_s_a Reqgi stered Trade Nhrk) .;O 1 parts.dlbutyl tin dilaurate

and 200 p%rts met hyl et hyl
X

i |

[ 90 | 80 | 70 | 60 | 50 |

| y llo_llollollollol
| z | o 10| 20| 30 | 40 | A

L { { t 1 ! i

| R B 1 § i ! i

| Acrylic copolymer | B8} {3 | 10| 11 |

L i | i ] i J

EXAMPLE 5

This Example.describés the preparation of a
polyurethane of molecular wejght (weight average)
approximately 15000 containing carboxyl groups and
moieties of methoxypolyethyleng glycol of molecular

5 weight 350; and the preparation of aquéous 'solutions N
in the presence of watérfmiscible and water-
immiscible organic solvents.

428.8 parts of Desmodur N (a tolylene diis-
ocyanate commercially available from Bayer:

10 "Desmodur" is a Registered Trade Mark), 0.1 parts
dibutyl tin dilaurate and 200 parts methylethyl
ketone was charged to a:reaction flask fitted with
stirrer, thermometer and refiux condenser. 154 parts
of methoxypolyethylene glycol (molecular weight 350)

15 were added over a period of 30 minutes at 60°C under
a blanket of nitrogen gas. After heating at 60°C for
60 minutes, 59.5 parts bf ethylene glycol monoethyl
ether were added to the mixturé over a period of 15



ket one s charged to a reaction flask fitted with stirrer, th nmet er and
Leflux(fsndenser 154 parts of nethoxypol yethyl ene gl ycol (nol ar meight
350) 15 wer e added over a period of 30 mnutes at [err] under a *™

bl anket of nitrogen gas. After heating at 260C for 60 m nutes, 59.5 partd of
et hyl ene gl ycol nonoethyl ether were added to the m xture over a period of
15 20 m nutes. Afminutes urthﬁteBOam m'uirehea't 6Pemiinutes 3 ggar6@°0f 73.3

pol ypropyl ene gl ycolpéqu)é e& ?@Esg?léé Bei g (Lc'?yﬂ @eﬁl 0&'00

15 m nut es. Af ter |na es o) err t he ur e mas
5 ., cooled to [#8¥¢ agde nwetra [ 550§aptfs 35 @iyLRs. 65 8fpRrt sa

of divethyl anino ethemei, éPQoaabESr,@f mdhtitedsl oF W, itk D Swab

i sopropyl al cohol was added ra th stirring When reaction was

conpl ete, the mi xt ur@%%dvﬁ‘éugpn Gt FPBpédmtlé‘tPéﬁO\Pef PP parts pf gbycines,
and sol utions preparesl, mtpiﬁﬁfssetl daimethia Galinonidthamventsod Jpaﬁtgndoﬁ

ore oroanic coel | n6, S2LYPILS gSERLULG |G P ooy LGRS,

gl ycol nononet hyl et
of ethyl ene glycol mun@nmdﬂgﬂ eapédly)w1um:ﬂsdﬂnmingﬁeﬂwuénlreicenmhe Was

Sol uti ons varying 1 OB a8 oRiEnPIAFORC IR SoH S ef iHERsge "
t hese sol uti®ns wereahbasoledntshngna sPludglifonsl preparethat 7&%5S@h§d&r1n

It was found that a{ﬁ?rﬂﬁmﬂ&)k}i Ecikr‘é?k%g (4ere Hseldd 19 pyg ts? ga_Pl o

according to the invén Vi scosi ty agarl ns
cont-ént was prepar edecoupling solvents according to the 1nvent1on)

1) pPropylene glycol monomethylether
2) benzyl alcohol .
15 3) the acetate of ethylene glycol monomethyl
' ether
4) distilled water
As in Example 4, distilled water was added
to these solutions to give a range of aqueous
20 solutions varying in solids content from 20% to 70%.
The viscosities of these solutions were measured
using a Brookfield 1low-shear viscometer. It was
found that all four polymer solutions were useful in
paints according to the invention when a plot of
25 viscosity against solids content was prepared.

EXAMPLE 6

This Example describes the preparation of
two addition polymers each éontaining basic groups
and different proportions of moieties of methyoxpoly—~
ethylene glycol (molecular weight 350).

30 The two polymers, (a) and (b), were
prepared by the procedure described in Example 4, the
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EXAMPLE 6 This Exanpl e describes the preparation of two addition polyners
each containing basic groups and different proportions of noieties of

nmet hy ol y- ethylene glycol (nolecular weight 350). 30 - The
t wo yImers, (a) and (b), 2lper e prepared by the procedure described
I n Exanple 4. the 21 noponer. gonposi,ti.ons (part eing as follows: (a)
(b) Met hyl W%?%%’Fy?%’f’@oaglons ?g&r s) bein %tﬁ%&go‘%?yet hyl ene gl ycol
acryl ate 10.0 30.0 Butyl acrylate _ 25.5 17.0

nmet hacryl ate 10.0 10. 0 100 #%%'The pog¥ rs were obtained
as a 50% solids solution in propyl ene glycol nonet hyl er and were ghpwn

by gas phase chromat ography to be of simlar 5

nol ecul ar weights'in

t he range 5500 t ) | cetic acid added,toabring the pHto 7
Me me QE:,'Er 1ate 585 459

and appropriate anmounts o
sol utions from 265heX¥0PPIYRLEY e85 ent .
viscosity 10
only the aqueous_sol ution of

the invention i rP¥hELpREL¥REESOf * or gani ¢ couI ™Ry sol veht

wa

aci d. EXAMPLE 7 15 methacrylateAddition jgadynersio.gimlar
those described in Exanple 4, were prepared but in which the carboxyl

groups were replaced by either a nolar

10

15

20

100 100

The polymers were obtained as a 50% solids
solution in propylene glycol monomethylether and were
shown by gas phase chromatography to be of similar
molecular weights in the.range'ssoo to 6000. Glacial
acetic acid was added to bring the pH to 7 and
appropriate amounts of water were added to provide a
range of sample solutions from 20% to 50% solids
céntent. It was found from a plot of viscosity
against solids content, as described in Example 1,
that only the aqueous solution of polymer (b) was
useful in a paint according to the invention in the
presence of organic coupling solvent and neutralising
aciad.

EXAMPLE 7

_ Addition polymers = similar to those
described in Example 4, were prepared but in which
the carboxyl groups were replaced by either a molar
equivalent _of sulphonate grbups or of phosphate
groups. They were neutralised with ammonia, diluted
with water and a plot made of viscosities
corresponding to various solids contents, as

It was found froma plot of

agaigiycgqlhgqugﬁkgnt, asyglagcri beglgi g Exanpl e 1, that
[ pol ymer (b) was useful in_a 8aint according to

to

r were added to provide a range of sanple

and neutralising

7



equi val ent of sul phonate groups or of phosphate groups. They were

Qeutrq[2§ed w th ammoni a, diluted 20 W th water and | ot
made f viscosities corresponding to vari ous sol i ds ents,
as 22 described in Exanple 1. The sol &2 ons of pol yners cont ai ni ng -20,

30 and 40% of nethoxypol yethyl ene glycol npieties were in accordance with
the invention when desagibled dmolxampdfe organiTheoupdiugionsvefit polymers
speci fied in Exanpl : Thic Exgdmp! esSFI ' f
a paint according tgoéﬁggﬁﬁygh?fgn.hﬁﬁ aqyeou%ogldgé gﬁ?%%af B%QEES%gggfgd
by dispersing in a 8aVEo} Moigtimsarene ofn rag¢eEdance witht fagnigyention
di oxee, 25 parts ghen (2ANTOHHE anfmtid O | Gry@hee €bupengokpavent

prepared in Exanple 1, Reference No. 1, and 20 parts of water. A further
88.3 partsdof the pSPgedfdeds dnEXHREe 759, sol i ds were added to the
mllbase with stirring and the 15 "resulting paint thinned to 4 poise

nmeasured at 250C and at 10000 secs . A sim ﬁa'nt (B) was based on the
pol yester of Exanple 1, Reference A Both re applied to a vertica

sErface by ?rrsh. Paint (A) was easy to apply and 20 the wet edge of
t he paint il mcould - be takeq, s _ ) X e | I d
no evi dence of sagging from tﬁfgut%&:‘:’ggﬁ g%.l‘?%%}ﬁ?i?%%) tg\gsp%Pgngtflfo?icﬁ‘ﬂfo
apply in that it bepaimtstacdording tpitheylaventhenwet edge of the paint
filmwas | ess 25 readilx?%1 ou® gi@é nghF &ég Qﬁh-prepared by

Consi derabl e sagging of the filmotcurred on loss o er due tQ the
desrease in vi scosi OiSRErEinst it radPahtmihe 61.5 parts of rutile

10 titanium dioxide, 25 parts of a 75% solids solution
in water of the polyester prepared in Example 1,
Reference No. 1, and 20 parts of water. A further
88.3 parts of the polyester solution at 75% solids
were added to the millbase with stirring and the

15 resulting paint thinned to 4 poise measured at 25°C
and at 10000 secs L. A similar paint (B) was based
on the polyester of Example 1, Reference A.

Both paints were applied to a vertical
surface by brush. Paint (A) was easy to apply and

20 the wet edge of the paint film could be taken up
after 10 minutes. The paint film showed no evidence
of sagging from the thick edge. Paint (B) was more
difficult to apply in that it became sticky more
quickly and the wet edge of the paint film was less

25 readily taken up than that of (A). Considerable
sagging of the film occurred on loss of water due to '
the decrease in viscosity which occurred when the
solids content increased, as is illustrated in the
attached drawing with reference to Example 1.
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»\folids content increased, as is illustrated in the attached drawing with

t_reference to Exanple 1. 23 EXAMPLE 9 When the noieties of polyethyl ene

gl ycol or the nonoether used in the previous Exanples were replaced by
noi et i of poly(neth)acryl am de23pol y- vinyl- pyrrolidone or poly 2-ethyl
oxazol all of 5 - mol ecul ar weight |ess than 2000, generally
simlar results were obtained wit EXMRIE fhi eti es when they were of simlar
nol ecul ar wei ght to those noieties used in Exanpl es mhich provided polyner
solutions for use in the palnts of this invention.
wat er - di | ut abl e pai nt WifPcfh&o H&ﬁ3§%§%iﬁﬁgﬁﬂ%ﬁe%ﬂﬂlﬂﬂe 5&H§6&s°€oat
]g:olrmOfSI ti Ontﬂélﬁbnééﬂ”ﬁélrse&seﬁ 1n><ﬁ1%: ﬁyvmghtzxg%mp@ésr-%%frfl bl t 5
ilmformn risi,n ei t her oni sablLe groups, at |eas
partially ngﬁg ¥g§e8 I’reé‘ll?%sé? Qﬂﬁﬁﬁgﬁc ABifdgd PPI¥- CoOH, - SOBH
and - PO4H2,viflyl pyrrolidone o:OIpc?ly z-e@&hpnloﬁ@iolgneuau off Ieast
patially neutralised MAt 2N 34 lg%nen r r ructure R2,
mﬁ%re R1 aHHOLéc 8r WSPg lesg é?&# s%%g?F?gﬁgd ﬁﬁwﬁﬂaﬁroups t he
15 results were obtamnadnwxhﬁfeﬁ@a&e moiétiesdwRen they

were of similar molecular weight to those moieties

used in Examples which'providgd polymer solutions for

use in the paints of this invention.



repfesen\ part of a cyclic structure and b) non-i oni sabl e

wat er - soliubl e noi eties selected fromnoieties of polyethyle 0
glycol "or its nonoethers, noieties of poly(neth)acrylam de ieties
of polyvinyl pyrrolidone and noieties of pgly(2-ethyl oxazoline) or g{§
hydr ol ysates, B Y parts by weight of an organic coupling 25

solvent for the fil pifaogng pol yner which has a boiling point greater
than that of water and C water wherein the wei ght average nol ecul ar

wei ght of the 30 filmformng polymer is in the range 2000 to 15000,
Yis fromO to 1.5X1.the mmmd'-ammgbleopalmtemds:mfcqmimdwlaane

Sl ant " of ol ot es or  pigRent ARG, ahiaBuso PR By o s T U en
pol yvi nyl pyrrolidone or edmpols€g: et hyl oxazoline) and its hydrol ysates is

not greater than 2000 whe eby |Hp%§% 2 ge§%ggtﬁ Eé&Jga%?ggg/ﬂfgght of

t he mater-dlsper3|ble polg the orgdgani c coupling
solvent or? when Y = ¥ﬂm%£@¥m139pP©6Y@§§l¢@m?n$ﬂl@8bd with water, 5

there is no increase in Vipcoséivnét éﬂfoﬁhbﬁb‘i@ W Y UldHt as
nmeasured at [err] by a | ow shear visconete rp I nt accordlngﬁ;
1] ®F ng

Claim 1 wherein Yis fromO0.05X to Qaggla}éy neutralised, Nigh &
to daiml or Aaim2 wherein the orggnef eeqpliired, s@ga_@ajtg@ Hedre b | om

~-S0,H and -PO H

. 3 4727

o/ 10 or ‘cationisable groups, at least
‘partially neutralised with an acid-
when required, of structure -N RIRZ,

vhere R and R? are H or C,_ . alkyl

or substituted alkyl groups, the
15 same or different, or Rl and Rz
| represent part of a cyclic structure
and '
b). non-ionisable  water-soluble moieties
selected from moieties of polyethylene
20 glycol or its monoethers, moieties of
poly(meth)acrylamide, moieties of polyvinyl
U pyrrolidone and moieties of poly(2-ethyl
oxazoline) or its hydrolysates,
B Y parts by weight of an organic coupling
25 solvent for the film-forming polymer which
has a boiling point greater than that of
water and

C water
wherein the weight average molecular weight of the
30 film-forming polymer is in the range 2000 to 15000, Y

is from O to 1.5X, the molecular weight of moieties
of polyethylene glycol or its monoethers is not
greater than 1000 and the molecular weight of
moieties of poly(meth)-acrylamide, of moieties of

35 polyvinyl pyrrolidone or of poly(2-ethyl oxazoline)

' and its hydrolysates is not greater than 2000 whereby

R LA




al cohol s, gl ycol s, ester al cohol s, et her al cohols and esters of
et her alcohols. 4. A paint according to Caim3 wherein the organic 15
coupling solvent is a propylene glycol ether or an ester derivative
there@& A paint accordin®3o any one of Clains 1 to 4 wherein

I oni s groups and non-ioni sabl e water-sol uble noieties are

regul arly distwhbntadsbaution of X pantg bmeweéggthodfthbe filn}forning

pol ymer. 6. n o ghher ein
there is nore t g%%oﬁé on- |on|s§g? méfe?ﬁso UB%} gly pe nDIecuIe of
polyner. 7. -Rfpihst oxganif mpupling %ﬁkveﬂtcpﬁunﬂhﬁntg G 29,

wherein the mhequkdr MeigiHordisivOle!aesucel dakrelaxere ol ycol o™ ts
nonoet hers is not nore than

ai nt accordlggle any one of
Yainms 1to 7tﬂﬁéﬁb#§1ﬂ&a#qqqﬁﬁﬁﬁrﬁ%gvg%F9ﬁéFYc8§pF SidugEdo
0.5 to 53.8 w afuebtds b1t idie dHt ahex®upbl aef 260e P/l WrEN)ow Of
non-i oni sabl e wat er -,sol ubl.e noieties. 9. A mater-dllutable aqueous

coating conpoSPERTn RIS i ses: 35 A X parts by

wei ght  of. mahepadm&pemﬁdﬁdnﬂqItnfelaimg poWwheweino¥priissi riyrom 26 a)

ei ther anionis g r%yg§éEéH | east partially neutralised with a base when
required, sele tg rom and -PO4 H2 5 or

tati oni saBke gho@psptﬂadanﬁdlqgut¢a¢1§iﬂemtDalCi@dmmal1whenﬁﬁmlmhen
required, of SE%%FBW@%ﬁfEF?éghpling solvent is selected from
alcohols, glycols,. eSter alcohols, ether </
alcohols and esters of ether alcohols.
4. A paint according to'claim 3 wherein the organic
15 coupling solvent is a propylene glycol ether or
an ester derivative thereof.
5. A paint according to any one of Claims 1 to 4
wherein ionisable groups and non-ionisable
water—-soluble moieties are regularly distributed
20 along the length of the film-forming polymer.
6. A paint according to 'any one of Claims 1 to 5
wherein there is more than one non-ionisable
water-soluble moiety per molecule of polymer.
7. A paint according to any one of Claims 1 to 6 o/
25 wherein the molecular weight of moieties of
polyethylene glycol or its monoethers is not
more than 600.
8. A paint according to any one of Claims 1 to 7
wherein the film-forming polymer comprises from

30 0.5 to 53.8 wt % (based on the total weight of
the polymer) of non-ionisable  water-soluble
moieties.

9, A water-dilutable aqueous ' c¢oating composition
which comprises: ' .
35 A X pafts by weight of water-dispersible

£film-forming polymer comprising

ke [ N S *
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1 2. where R and R are H or C.Aﬁfiﬁalkyl 1-18 al kyl or substituted

at kyl groups, the 1 2 10 P sane or dif ent, or
R and R represent part of a cyclic, structure and b) non-ioni s .
“wat er - sol ubl e noi eti es selected fronﬁﬁnletles of polyethylenge 1

glycol or- its nmonoethers, noieties™ ‘¢gf poly(meth)acrylam de, nnletles
of pol yvinyl pyrrolidone %hd n%lbheﬁsaniopéBypzeegmﬂuPﬁ«uaﬂ|1ﬁgstw its

hydrol ysates, B Y parts by wei ght Bgreqagﬁgaﬁ@&ﬁygﬂyéégy¢¥gﬁﬁgnb%¥
for the filmfornming polynmer which i n ol nt greater an

that cof water and C - water wherein Yﬂﬁnwﬁﬁgﬁﬂréﬂer§@3Qﬁﬂ AZam \eGQPH , of

the ffimform ng polyner is in the rangg; ﬁoaﬁdtgpb%ggp fY 25 oth I Is from

0.05X to 1.5X, the nolecular ieti of po ene

glycol or ts nonoethers is nott greatg?£?ﬂﬁﬁsggéﬁ FTeUBR ﬁB¥ H wei ght

of noieties of. poly(neth)-acryl am de, paftﬂaueylasumﬁamﬂsedIudtnnﬁﬂcé¢ﬂ@ne
or of poly(2-ethyl oxazoline) 30 d_i ro es. i,S not_ 2r

. than 2000 whereby when a solution Pgﬁ re ?é% fyts%e:l Bg‘ﬁgﬁ

- wat er-di spersi bl e polymer in Y parts whewei Bht anﬂ Bheaamg&hmm JHéranyl

- solvent or, when Y - ., in water is pé?ggﬁ_ﬁégxgh;éegl |al.it]§;i gf&#ﬂ?t e{hethere

is no 35 increase in viscosity 0 |"ut'ed aquéo 1or2as
neasured att925C by a | ow shear visconé@®e or different, or

represent part of a cyclic structure

o | and

b) non—-ionisable water-soluble moieties
selected from moieties of polyethylene
15 glycol or its monoethers, moieties of

poly{(meth)acrylamide, moieties of polyvinyl
pyrrolidone and moieties of poly(2-ethyl
oxazoline) or its hydrolysates,

B Y parts by weight of an organic coupling solvent
20 - for the film-forming polymer which has a boiling

point greater than that of water and

C water

wherein the weight average molecular weight of the
U filmrforming polymer is in the range 2000 to 15000, Y
25 is from 0.05X to 1.5X, the molecular weight of
moieties of polyethylene glycol or its monoethers is
not greater than 1000 and the molecular weight of
moieties of poly(meth)-acrylamide, of moieties of .
. polyvihyl pyrrolidone or of poly(2-ethyl oxazoline)
30 and its'hydrolysates is not greater than 2000 whereby
‘when a solution of X parts by weight of the
water-dispersible polymer in Y parts by weight of the
organic coupling solvent e¥p—tiheR—tsmlo—in-wabor- iSs
progressively diluted with water, there is no
35 increase in viscosity of the diluted aqueous solution
as measured at 25°C by a low shear viscometer.

[

A



.~10. An aqueous coating conposition according to Claim9 wherefn the organic.
_coupling solvent is selected fromal cohols, glycols, ester alcohofs, ether ?
alcohols and esters of ether alcohols. 5 11. An aqueous coating
conposilhon according to Caim2a® wherein the organic coupling solvent is
a propytene glycol ether or an ester derivative thereof. 12. An aqueous
coating conp@sitifeh @Dy coatipglocomposition oreasrdding nst® to 11

wher ei n i oni sabl ﬁgg% 0, etjes are
regularly distri E:utaggpaléf) {eﬂlnférrllétﬁf?)?ﬁ ﬁew?hgm ?@r ér?g[yrrief 13. _An
aqueous coating E&&FRshed ch%469h91$® dayceds, ester alqgﬂpkﬁ Cl ai ngg 9

to 12 wherein theithdrs fMBchd8NakA@CestBPs! BF Pt alHIr$HOl ubl e noiety
per nol ecul e _of polyner. 14. An aqueous coatin % .conposition according to

any one of é9a|m§49t%ﬁqﬁPW%er%?ﬁt%ﬂﬁ nBPBPERAEisR according kQht of
moi eti es of pol ygiadnene Qkh/éﬁéu@rthésoﬁﬁéﬁﬁth@bﬁplin@tsdmi@ﬁhi%" 600. 15.

An agueous coating _conposition acc Lhg . to_any one of ai s 9 to 14
wherein the fllmﬁwﬁ§ég%f ?y%£¥ % #ﬁgﬁsoFréﬁlﬁéiqﬁ) LIYRLBY] based 25
on the total tmemggdf. of - the polyner) of non-ioni sabl e
mater-solubl Mol i & I | I t|on

pol ynmer whi c% corng{rl Ses ‘%‘% %&? Vi ngﬁg gf)or g('::!rs;/l{ﬁr{% r}ﬁl‘f:l

neRacrylic) nommnﬁ Qﬁuﬂlﬁnms 9 to llmhhemeﬁg.anxaahﬂé(ngmﬂnpsn a paint
arcording Lo, 0 Aidhd Minlh AONAGUEIY® GRREEIBAIUEAL d A AGEOTAHL0 O

Claim9 wherein t ynmer conprises a her ~ ani oni sa groups
selected from - mla:smmlsmmme@r ééppgnﬂ@@ol dNBpLHf the '

structure film-forming polymer.
13. An aqueous coating composition according to any
15 . one of Claims 9 to 12 wherein there is more than
one non-ionisable water-soluble moiety per

molecule of polymer.

14. An aqueous coating composition according to any
one of Claims 9 to 13 wherein the molecular

20 weight of moieties of polyethylene glycol or its
monoethers is not more than 600.

15. An aqueous coating composition according to any
one of Claims 9 to 14 wherein the film-forming
polymer comprises from 0.5 to 53.8 wt % (based NG/

25 : on ‘the total weight of the polymer) of
non-ionisable water-soluble moieties.

16. A water-dispersible film-forming addition
polymer which comprises polymerised vinyl and/or
acrylic‘(including methacrylic) monomer and

30 which is suitable for use in a paint according
to Claim 1 or in an aqueous coating composition
according to Claim 9 wherein the polymer
comprises
a) either anionisable groups selected from

-COOH, -sO.H, -POH

3 472!
or cationisable groups of the structure

* c L n 5§ x



28"-NRLR2 where R1 and R2 and H or Cl1-18 al kyl or substituted al kyl _groups

the 1 _ -2 sanme or different, or R and R represent part of a cy C
structure, 5 and b) non-i oni sabl e water-sol uble ties
sel ected from noieties of polyethyl ene gRgcol or its nonoethers, ieties

of poly(meth)acryl am de, noieti eslo% pol yvinyl pyrrolidone or noieties of
10 pol y(2-ethyl oxazoNRnB) wheires Riy@ngl yatand Hrer viberggn the

wei ght average nol ecul ar wei gh H&P BQGSBHﬁ?iE H@d‘%.lﬁ@ﬁ’r@%?ﬁ%s'fhghe
2

range 2000 to 15000 and the nolecular wel of noi ety’es ol yet hyl ene
glycot or its nonoethers is notSame or differeptoqiQl Rhand R0 represent

nol e¥fil ar wei ght of noieties ObarkOb¥( BEChraGily Istithit&urdDi eties  of
pol yvi nyl pyrrolidone or of pol y(2-ethyl oxazoli ne'} and its

hydrol ysates is not grea®®f than 2000.
b) non-ionisable water-soluble moieties selected

from moieties of polyethylene glycol or its
monoethers, moieties of poly(meth)acrylamide,
moieties of polyvinyl pyrrolidone or moieties of

10 poly(2—-ethyl oxazoline) or its hydrolysates and
wherein the weight average molecular weight of
\/ the film-forming polymer is in the range 2000 to

15000 and the molecular weight of moieties of
polyethylene glycol or its monoethers is not

15 greater than 1000 and the molecular weight of
moieties of poly(meth)acrylamide, moieties of
polyvinyl pyrrolidone or of poly(2-ethyl
oxazoline) and its hydrolysates is not greater
than 2000.
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