; e3e<X>6t Tp~q Aqueous Copol ynmer Thi ckener Conpositions [0 This
|nvent|on relates to copolyners of ethylenically unsaturated acid nononers 1;\
wi t h hydnepleah?iso est er nononers useful as associ ative thi PKIARYOTHIT aque d%
conpositions such as aqueous coating conpositions, for exanple, paints,
varni shes or woodstains. It also relates to a process for obtaining the
conpositions. 15 Waterborne conpositions such as waterborne paint coatings
can be low in viscosity making themdifficult to use. Application of such
| ow viscosity coating conpositions to vertical surfaces can be very
difficult or |np055|ble as they tend to run and s g in unsightly
appear ance and/ or e. In the case ﬂ g@m@m&ns applied by
«brush, such as paln @mmmm om/viscosity ca bl ematic as the
,user is unable to pi'C ient coating on the*bmﬁ@h Wi thout it
"dripping of f. Consequenff}*only very smal|l areas of substrate may be
vcovered before the brush needs to be | oaded again. Such | ow brush | oadi ng
i s both inconvenient and unproductive. 20 25 Paint coatings provide both
protection and decoration to articles and structures. A paint coating
normal Iy conprises a synthetic organic copolyner binder, fillers,
extenders, pignents and conventional paint additives including biocides,
antlfoanlng agents or coaIeSC|no solvents In the dried paint film the
pol ymeri c binder binds thi P deloner Compositionst he pi gments and
fillers, together and provides adhe5|on of the dried paint filmto the
substrate. Mdification of the polyner binder allows the properties of the
pai nt to beTHiaiihwheen relaeard tepdlphen il diggénioally. uldatirfied aeidtModdierk ivither s
may be 30 or%anlc or inorganic and contribute to colour and opacity
and ot her 15 $S&¥tf§°nqmﬁr%éléﬁftﬂi ¥nassecipyediickenetndn aaventys |cpmp05136mﬁe
pai nt coat 'éﬁgﬁ S BhEIR okl GordiosiRnOPRE Lk ihE. P SE R AN B0 Rins. 1t
descri bed as clea coats or 5Fh to overcone e probl em
of | ow vi scaisd teyatesntd agﬁwesafmpbbtaﬁﬁng)membﬁmemlbm | n wat er bor ne corrp05| tions
in general and paint coatings in particular, it is known to add materials
such as”polynerlc t hi ckeners which increase the viscosity of the
COMPOST t1 ONyaRAbaIBIchfr Bah&}&emsasf Rafertidth® pind BB as an OB AP §3scod
are the water l'e P pol ynmers such as the natur guns and resl ns, for
exanpl e gumnaklagltlmemdlfﬁsxddtomm Application of such low viscosity coating compositions to
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vertical surfaces can be very difficult or impossible as they tend to run and sag resulting
in unsightly appearance and/or uneven coverage. In the case of compositions applied by
20 brush, such as paint coatings, low viscosity can also be problematic as the user is unable
to pick up sufficient coating on the brush without it dripping off. Consequently, only
very small areas of substrate may be covered before the brush needs to be loaded again.

Such low brush loading is both inconvenient and unproductive.

25  Paint coatings provide both protection and decoration to articles and structures. A paint
coating normally comprises a synthetic organic copolymer binder, fillers, extenders,
pigments and conventional paint additives including biocides, antifoaming agents or
coalescing solvents. In the dried paint film, the polymeric binder binds the insoluble
components, such as the pigments and fillers together and provides adhesion of the dried

30 paint film to the substrate. Modification of the polymer binder allows the properties of
the paint to be tailored to particular applications. The pigments and fillers may be
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al ginate and the synthetic types such as pol yvinyl al cohol, numerous

cel lul ose derivatives including carboxy nethyl cellul ose, hydroxy ethyl

cel | ul oswq é#AGs60and pol yacryl ami de. A related group of thBCEERWEETTC

pol ymers is the group consisting of polyfers rendered water sol uble by

virtue of neutralised acid groups such as salts of 15 polyacrylic acid and

pol ymet hacrylic acid. It is,thought tha suc5 wat.er sol ubl e pol yner, types

i ncr ease vi%&%}‘é? £} ATeYe, 88 SOREPIEI 8 15OME 2 Oé’ﬁ?l%@llcgﬂglﬁf B C%G&Itlgﬁé’n of

adj acent polyifiRn ©Nakdess AR ARRS. SoFROSHRANMoahASHnofin LR HOKS opdliflgner s

are the nicrogeP aIkaIiS%mel[abﬂeggnulsﬁ%h th?ckeneps. fhgie argﬁtfgi ally

very hi gh goguentsrnépan be deserbred| ds plearoostslor vkedshps! ynmer i croparticl es

di spersed in aqueous nedi um which on addition of base swell substantially

as a result of water and solvent ingress. The resulting increase in volune

occupi ed byt }8eSiH0bIetdnA k] HbBISMCSRIRGS visB&ity! SRORok YapbBedtio gfawﬁles of

such 25 thicken%rs are ASE 66? ASE 75 (axailé | e ﬁ§§n15%h%1%?§no as,

Phi | adel phivaatelSrije @muposiiens itk genersl tahd ipdint [caatsngsfin wattienlas,ak isfmwrhiocdddner s

is the assaociative thickeners. K These are,'. copolyners contai ni ng hath

hydlr ophob: CaRHRSTISReRE T bR eTy hEhing SRR o Bime et Bsipgaritron

conpri sing a backbone and pendant side chains. The backbone is a

hydrophi lic polymer conprising water solubilising %%gups. The side chains

(or "teet h'Padymeric shickasersofal) 4o & hymberphbbitegoriagpilbatel grectwmt witai sglublsng

al kyl chains, and direct ttached to. the backbone.. Stearyl.nmethacryl ate

s 2wt L POLGRRE PP SHED PRI MR, S avre &R AL BRI he

hydr ophobi @1%%91@%@1 NBe adyatatit agped sueh t fie poBEABANSICMIA, FuhRpslshyelnaedi | ic

group. Exanples of associative thickeners are non ionic 5 h{dro hobi cal | y
0

nmodi fi ed etdeyivaiteesomriydingr earbeirye meknd vael latoseEuroxh wihyd el biose | (FE Groanids i ed
al kal i sol uble | si_on . i gal nodi f.i.ed
hydr oxyet hﬁo ealcﬁ}?n&lsdg (Akﬁgl\gﬁ%ﬁ%gm% s&ﬂ%&??’p&?ﬁ@%@? %u ek%‘ﬁg §°gsrl%tll}gh%fught

to cause t Hobkass igndeyed WatenSsiabiedty Oittueloft Hetralisedracil eRupbisGelpas kalgnst of
one thickener nolecule with the hydrophobic portions of another thickener
nol ecullé. PRbyasPisasidandobmmrhagylit a#thobi ¢ pol yner nol ecul es either in
solution or as mcroparticles offers further opportunities for association
to create a large interconnecting three dinensional network and hence a
rise in videasithyught hthatpsiehi wetenablubie pblyiee igpeso dicadas® viscdsinotofcdquasys but
it is thought that van der Waals_forces are involved. 15 Typically,

associ at i veorpplaiensdyyenianglementofRerions f adiacent pokmeishaisy si on

pol ynmeri sation. The conventional emul sion polynerisation process involves
the addition polynerisation of water inmm scible ethylenically unsaturated
mononmerd ushmgher poportent i dassi ofh resmaus athickenerst &re thee secrogelofilkalir §adltahlet i n
water. It is thought, that such 2q i.my scible mongmer s ar.e pr sent i.n the
vt o pr edSAPHSIAR Npokeiot: dBFe we dypiclyy v e ryd 595 eRb dRisHaly FreneLikedior
Addi ti onal Ipplyh&s@fofelidiéOMmspdbed ORQHIRRBEIM Which GadHifSPbY 8kel wdihe
water. On raising the tenperature, polynerisation begins in the water phase
produci ng subsieeirallyzas| a/repelt ef watsr abdl solyeploingress. Thel rgsuliing ingneasp in yolume

pol yneri satjon . i pues, 4 ncrease in nolecul.ar weight untd ] they becone
conpl etely Ofgurflgcgzhg'u ees‘??%ieflh%ar\%ﬁ Y it @Sn‘gﬁcc?ﬁ%ttgf]%r ecﬁ’%ﬁpg SeofSu orm

t he poloynerhigRédedre kRSASRSSN YSATES i(Sadilable MRS ahd HAaer Philddepiey, USAY at es
fromthe Iarge nononer droplets through the water phase and into the
particles, @& é@ﬁlﬂﬁ-ly consum ng the avail abl e nononmer to formthe copol yner
m croparticles of the dispersion, of dianeter up to about five mcrons
stabilised by surfactant. The m croparticles so fornmed are ordinarily 30 of
subst ant i alA yhirdi dlassnmof entek ywoluble drplosiets ntheByssociafive thiclompsi these s

nmeant t hat 4 all of, the mc¢raopartjcles conpri.se substanti al t he  same
MONONer unicpgoliyﬁleﬁ,ﬁgqtéiﬁélg borHl %y?i%p?xoll)ic and hydrrrgphiﬁc groups ty}gllcaliiy &1%/ a comb

30  configuration comprising a backbone and pendant side-chains. The backbone is a

hydrophilic polymer comprising water solubilising groups. The side chains (or “teeth” of
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proportion. Although the nononers in conventional enulsion polynerisation
are substantially 5 immscible in water, it is essential that they have at

| east a Wwebmesseol ubility in water in order for pol yneri 8&TEERMARTE7T ake
place. It is thought that this is becaus® the polynerisation initiator used
in enul sion polynerisation is water soluble and thus can only initiate

| i ti f i | i.n th t .ph . Thi reat ) | f
rononer s oUBhCABOLEE B IoPER P S AT ETHIER Bhe SRYE TS HrsstB ARy
comb to copgl tﬁg%acﬁﬁo&?%q@?%l ﬁeﬁﬁc@‘f'ﬁé N$ Lhisdlie s&H h?&fogﬁ%i'é %UgBPieE' ¥

| e te [ ubi '

Mononers such as steary hacryl have very | ow Wwater so ty and
cannot t heratenntvefd thistis waleye tbe ppdrppiotiic sidewetainsardaitached ® thabakbend vlblae

noDnoNers usin hi s pr.ocess. Additionally, the, m grati.on of such .
v ophobi dORBnBHEPRRH ofi e | SPEEDRInGher byt BieRRrS g (P vigeis
phase and 'H}H&%@@icﬁ@fﬁloﬁ%d dthyledOpahd hfétl%a%e%ﬁ&»@n e HETPEU, %?&ﬂoﬁl'ibblﬁally

kes place, is very inefficient. This results’in suct
nmonomer s r enedifiecd alkadr gelibleogmyplaion| (knowpobsy ibkSEednd Wydrophotieally modified

pol yneri satign of .the hydrophobic , 1t only occurs to a snmall extent
and typi Caﬂ}}f@rqxgﬁ@g/?cﬁ}lg])ége OWH@SF%@%nomr droplets, leading to very
| arge pol ymer particles which are unstable, in that they precipitate, and

contribute to reactor fouling during polynerisation. Furthernore, as the 20
nor e wat er sédsodibtiventinolrmes otsp diopght ite ecalisg ghickering thye theh sesocietiof athéhenat er

i nsol ub) e oner,. the. copol L ,.COMpOSi tion. s, for Wl differ,from
hat pr5uCBARBONE RS BLPTO R R Re P Bt mePOieSis ieptor® g St
rich in thanséRe hoeslislbTE: FRReMRr of ikies Hy@fophblsic ipdlpnd SBRESED Rither in
conprising mcroparticles of differing copol yner conposition. The

t hi ckeni ng soRdiperariag snigropetieles @ffai%@égm QPoRRItig Y a55a¢taEOR e crzsterfpliEdter s
are not used, effect.ivel . r I riant
o “the conveistrait g e tBie-abH b Bk I CHSE sERR: ibU e prerfy Bt
MoNomer s Cajf titasheYistivaris 86 @1day, bentlsshauphpOhvierdes WaaBfolys addivoged.ar ge
anounts of water conpatible volatile solvents, such as alcohols to the
water t¥ increase the water 30 solubility of essentially hydrophobic
nononers sugh. st . et te.s a I i.saf i i ueous
phase (congﬁﬂggﬁg;s%%é%%ﬁ%?éﬁﬁg&&%?égeanéhFeé gg éﬁ%&%t§5°%ﬂ5agf&§§F3%ht)
can take plmtaneriavien eThe @uetntidabivemilsion pelyaaBatidif grotd¢sy enmvolivas the adalitsdrer
agents and reduce the npl ecul ar melqht as wel] as alterjing the structure of

the resul tiRRYBEFBIOReP! TtParBridle nethy SRIGaNE: cnsaiEted JRORABISTS S & akes
| ace in L ' : ' f: 9 k1 '
P ' ‘A’g#o‘?y%frgaq})ﬂ Wyikibdbr i 'ﬁﬁ;ggsa{c@ R\ hrfabtalll gJ iirg{e?.dlt i@ thofelgﬂggﬁtc;ggoh

copol yner ecular weig 5 than 100, S neasure
Per neat i0on i@hmisciateognamimyers bart  pivisent! émdthet ovaberopredoimenantlysiast dropéetanof

reduced thi ckeni.n roperties.. Furtherngre, t et nodern environnent al
Standar ds (ERRASRAED! SOtmisEeRe in Sormetst Anmitopaly. deradrios i RIS MAPPRET be
renoved, profiugd SigsoMAst @ theWatdr OF rﬁki%@%@*emﬂe?atmvé? SlyhR¥edtion HRYE Sn He
solvents are used man attenpt to reduce the quantity of volatile organic

sol vent in witer ghsise pxidopingt $wbsteotialhi matey ssflublp ecapplimmsshobleculas rvdrel, as
remai ns i nsufficient to produce copol r mcropartigl.es of unifaor

Conpos: t1 o BYET IR BRRRRS Forgh i, For Rl ErEn St Bey Breohlaptetely
ment i ongd tiRkdligsBah thy RRSeraind ovAbRfuently precipitate to form the polymer particles. As

polymerisation proceeds further, monomer migrates from the large monomer droplets

through the water phase and into the particles, eventually consuming the available
monomer to form the copolymer microparticles of the dispersion, of diameter up to
about five microns stabilised by surfactant. The microparticles so formed are ordinarily

30  of substantially uniform copolymer composition. By uniform composition is meant that



15 sensitive and consequently they induce poor water resistance in dried
formul ated products such as coatings or adhesives. This can manifest itself
in vari o0 12860 For exanpl e when the dried coating i s scPUBEEHINTG7T he
presence of water, it partly dissolves. ANternatively blisters appear
foll ow ng continued exposure to water or high humdity. I|ndeed, the poor
wat er resistance of the thickeners |imts the anmount of thlckener t hat, 20
can be addédl ehthgamisropirtides)¢ospRidsessubstantialiihsasame PEROREHERIEYID APEedt s t o
i mprove th§)§§{~@£nance of the associative thickeners have been nade.
United Stat'es patent specification US 3 91 S 921 issued in 1975 di scl oses
copol yner conpositions of ethylenically unsaturated nononer containing a
,carboxyllc aC|d grou 25 and up to 50% of | qng chain alkyl acrylate

MONOMET S ethe omgneAsss rfnawwenwaétegm&aﬁ{l awq%xmm%ﬁpli CRTE osubeta%%aﬂa{on
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»means t hat copo ymer enzene sequent
recover ed hy adeat forf lpglgmfmsatio@udm taloqoq»llgc&erls imrthought chate thienis mduseoﬂiel y to

make as they nust bhe separat fromthe o nj c.solvent prior tqQ use. They
al so cause POYTRIaioR iBTter hisfdp coutspr W[Bg‘iﬁqsﬁt“f%@ g g‘ﬁF‘?\‘F aflglﬂi’r‘"kS can
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Al , publlshe In 19 scri bes an aqueous acrylic copol ymer use I n
paper Ssi zi ngormnqm$uch caassteaﬂiemdmpqdateiw}ﬁchoaxprmmstantbnutp_rcﬁﬁ@hlgca whmb

acid, 10%ste t hacr 30% acr nd. a nor anount of
Sharn 908 Eoainer TE andinl srecthainnpb His Coean Yt BAPGyS s MsSomArS STLASt he

same met hOQte%%/Itxﬁé’thQ&?}éﬁ‘é"'hh\%n%ryalgwe%{%r%Mb?l&@r‘arﬂoéa){nﬁﬁf 'tl%@éfbfé“eﬂéo%@l%rs
descri bed above. The tesulting dispersion of acrylic copolyner

m cropart i copslythegse wah obteey smonnivhtsr selpbleymeronzapsipsisg thioprocesshiAsiditonpldpr

t hi ckeni ng ertles an i ed in paint causes poor water resjstance in
Lhe'dri ed” ght RRSriee! S0 virophIEs meBoRRY koB b FeRnbete GraleRoRHR s 1
0 i nsuf fi citgat Witepapidse S @hd!bin@® ttﬁede)ﬁdlﬁﬁexf rAmrdgetidi® GehdFeNBIKmeHEARNET S
into the aqueous phase and copolynerise efficiently with the ndore water

sol ubl d5nosobsamiallyttakes plensuightery heefficishes Thuefesnlsy ensuchongmameérs gemaining
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associ at i vendrongdtsin em? 0RGuré td esmhm extéBt ddd tp@samow{&qﬂﬁb@m&rwmegeeﬂoﬁdiﬁér
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aqueous di sperS| ons copol yrrer m croparticles containing a portion of

subst ant i aldrgpletat dsadings i1 (YBIYe l4igh pobrmerapartielepraultichire Hingrablep finhihgh they
| ecul i f iy
and are- sublrapiins ' ShEERTB I atinl M TRURE o AR oRY BPEL! | o

t hi ckerzong nagre tasersaiuile nmtometnrdpemme dargelgris tigeabeerwle|of theawatep msnlﬁlble
conposi tions specificall The dried p filmns,_ cC a| ni ng such _t hi eners
are of i mﬁ%@@%%ﬂ@ﬁ%@iﬂ%ﬂf&ﬁ&@%lﬂee& ?@Wd Wi di emfréwe%baﬁ BPoFEe
aqueous di $RERSAGHG Py MEd TndHoePRAbSIES! $vch is rich in the water insoluble

monomer. This results in a dispersion comprising microparticles of differing copolymer

composition. The thickening properties of such a dispersion are poor since the

25  monomers are not used effectively to form the preferred comb structure.

In a variant of the conventional emulsion polymerisation process water insoluble
monomers can be polymerised by emulsion polymerisation by adding large amounts of
water compatible volatile solvents, such as alcohols to the water to increase the water
30  solubility of essentially hydrophobic monomers such as stearyl methacrylate so that

polymerisation in the aqueous phase (comprising substantially water and lesser amounts



useful as an associative thickener, conprising copolynerised ethylenically
unsaturated 2s nononers in anounts by wei ght (based on the total weight of
t he copolw@®2/2366é i) from 10 to 90% car boxyl functional nMPEEFEPOO/HTI6Y7 from 1
to 50% 1 ong chain alkyl ester of acrylaté or methacryl ate nononer where
the al kyl chain contains at |east 11 carbon atons and preferably up to 22

carbon 30 atons 7 iii) fromO to 89% short chain _acrylate or.
met hacryl at & pRINSeFars BAKE cilack- EQIMSYsRt Righ sqbvepisaare alsar mifectaver ghai Eansfer hy|

met hacryl at fveﬂ&dfnﬁrre(ﬁ{cg¥ Hi%ié&ﬁ‘ﬁf We?%x? &Eg&g:aﬁ)a%t%gﬁé %@%Itlluxm?% ?’ie%lg r%sf'ﬂtm%e

et hyl eni cal I3 Unsat urated nononers T cropar
di sper si on copplpnddstandared Ity thit produoednviepopylpmerisAivRORkes Pacang vaer.

-volatile organic _solvent level is fromO to 1 %by weight (based on the
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total wei ghPrépalpesugh 3 peacsssdn prefosret for arpdycing sopilymer of mobraes weighllgsni ¢
I i .99 gﬁ@ela : Eﬁn?dﬂ
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or gani ¢ sol wetet resstanceosni freditcadt theskbaing i prgpérties. ef frédzhinvanessmeét hivdemn

sur f act ant in_stabiILsi n &25?1 m'i:r.i articles. At higher levels it js much
less ef f ect FUEORRCH AL SeRAd g AP IS OreRRIC oA VB 1Sug SergROBHoRsHBUH dFEdiFs

di spersi on &ﬂfbv@@ﬁ&ddcﬁﬁ%as@@{egﬁiﬁh Yidewral i sed especially when it is used
to thi cken aqueous conpdsitions. wever, it is nbst convenient, especially

for transport purposes and handling in general, when the aqueous di spersion
d formas it's viscosity, i relati.velfy

is substantjally in unneutralise y.is,

speaki nth | BT I BRI B35 FEPAIADRESE e 28 FETRE (TEpiFLHS AR

filled intoydafigeremit 84106 Sinahe ABphistne thes Q1 fityCON IR My drBRRbIOMbRomer
ot herwi se be possible mnimsing transport and sforage cost's The number

aver age parteiains mfudheerto praducofondignemmistaparicies ed unifomo usmpossiper si on i s
from0.01 to 5, preferably from0.1 to 3 mcrons and nore preferably 0.1 to
1 mcrons. z5 The lower particle sizes are preferred as these produce

snoot her fiBy®irmRYPediAhiEY a¥ @BnteRR il @€ tRubbi MeR@diel thickéfer 8@&@&%@4@&& t he
mol ecul ar wei ght of the copolyner is from 100,000 to 5,000,000, nore
15 sensitive and consequently they induce poor water resistance in dried formulated
products such as coatings or adhesives. This can manifest itself in various ways. For
example when the dried coating is scrubbed in the presence of water, it partly dissolves.
Alternatively blisters appear following continued exposure to water or high humidity.
Indeed, the poor water resistance of the thickeners limits the amount of thickener that

20  can be added to waterbome products to a few parts per hundred.

Attempts to improve the performance of the associative thickeners have been made.
United States patent specification US 3 915 921 issued in 1975 discloses copolymer
compositions of ethylenically unsaturated monomer containing a carboxylic acid group
25  and up to 50% of long chain alkyl acrylate monomers where the long chain alkyl moiety
contains from 10 to 30 carbon atoms. The presence of the highly hydrophobic long chain
alkyl moieties means that the copolymer has to be made in benzene and subsequently
recovered by centrifugation. Such copolymers are inconvenient and costly to make as
they must be separated from the organic solvent prior to use. They also cause
30 considerable water sensitivity in the dry paint films, presumably due to the high acid

content.



preferably from 150,000 to 3,500,000 and nost preferably from 120,000 to
3, 000, 000. 30 8 Useful carboxyl functional nononers are carboxyl
f uncti onavo @vmabeni cal | y unsat urat ed nonagners i ncl udi ng a®EY/EPRV/07677
met hacrylic, ethacrylic and simlar |owef alkyl substituted acrylic acids.
Met hacryiic acid is preferred. O her useful acids include malefic acid and
fumaric acid. 5 Referring next to the long chain al kyl acrylate or
nmet hacryl ate nononers, particularly useful nononmers are substantially water
i nsol ubl e aEﬁoBé(aWﬁH’i’é}R@lﬁ 0 P07 hab! £1,exdNEh&S ird '1!94}61%sc%?&e@%ﬂqhéot@racwlic
met hacrylic acid ester of an aliphatic alkyl chain having froml 1 to 22 or
hi gher car bepohmemor use liugipey slzang sdmpositipngt €he compohiger gdrpreses almut okcy|

Berylate orhEia 05 SeargCintinaRS i o Bl HR dnd G arRuni hain
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O these, stearyl nethacrylate is nost preferred. In a preferred aspect of
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short chain_,.acryl ate. or thacryl ate selected from nethyl acryl ate.or ethyl
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acryl ate i scopfiRfsRioheekhibifassdr shiekdnitdioPertioqaiid, af K3dd i Paft a8 pSortviier

pol ymeric thickeners according to this invention to be nore hydrophilic,
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i xed it n SRRTEsn SIS e R B R S b ol B S R

unsat ur at edpHaeé iteEcPoBEdtisd Bifvdiaitly WA GHEEhOre WatEYSd16hI B RTUTRIeEs. T i tRught
fromthose nmentioned above, allylic nononmers_and acryl am de nononers. Vinyl

est ers i nclthafethisiipgfficigabpalymenggtiop prodiops enpobirasr compopifiony whishioaw! hgyeny |
b - . ] ) o 'l g
et uae. vt riTp BhrengRSRYhs 87 e hESoRRIS oY NG ieRicty plodheing R ' O

aromat i ¢ hywfrogsvr bssosiating thickenerds s enesultet hyl st yxenes and sim lar | ower
al kyl styrenes, chlorostyrene, vinyl toluene and vinyl naphthal ene; vinyl
al i phat15c hydrocarbon nmononers include al pha ol efins such as ethyl ene,

propyl ene, a%s&@%a@ ity a&gc_oggreayﬁllapaa@ﬁg_%g%&ﬁb s F &;@ﬁg@@tﬁﬁ%aﬁﬁeéuch

as 1, 3- but adi ene, net hyl - ut adi ene, eryl ene,
but adi ene, domyimiag e ponjon aflsakstanteably, watgrahspebie atinener asdbe made which are of

di cycl opent.adj ene. Vinyl al kyl. ethers include nethyl vinyl ether, .isopropyl
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i ncl ude m“&ﬂuﬁst%?iﬂya%l%&yﬁ_eés&gdhsdﬂge@i%ﬁé/ ldr& REAMBlshafdthing é’g%hfél il?la\é;ng

an al kyl ester portion containing between 3 to 10 carbon atons as wel
aromat i 20 dewiterhbingenyfosdiony generaliyl aned phiat corhpasitborscspekifiedbf Uhe daed/piint

nmononers inglude, for exanpl butyl ;acryl ate and t hacryl ate, propyl
acryl ate an@rrf‘?e‘ioﬂgg}lw §?°§%EQ%§T¥HQWP%§%¢ Wl%f Eesg.sﬁadm?ret hacryl at e,
cycl ohexyl acrylate and nethacryl ate, decyl acrylate and nethacryl ate,

i sodecyl acryl ate and nethacryl ate, benzyl acrylate and nethacryl ate,
various gl ybtaydingly hbisinyeafenafovidehamaqugbicdigprasiaa of aehypierie naigtoperticles,

hydroxyl al kyk 3¢ ra}{la@&o%?atﬁ?@thgﬁén%%%&ﬁlxpa}}s?nsg é&b%'f&rﬁédsed ethylenically unsaturated

25 monomers in amounts by weight (based on the total weight of the copolymer) of

1) from 10 to 90% carboxyl functional monomer
i) from 1 to 50% long chain alkyl ester of acrylate or methacrylate monomer where
the alkyl chain contains at least 11 carbon atoms and preferably up to 22 carbon

30 atoms



1 o hydroxyethyl and hydroxy propyl acrylates and nethacrylates and am no

acrylates and nethacrylates. In a preferred aspect of this invention, up to

5% pref av@biizzbet wveen 1 ppm and 1% by wei ght of the et hyPERERIG®IGTher s

copol ynmeri sed can conprise a divinyl crodslinking 15 nonomer. Usef ul

di vinyl nononers include divinyl benzene, hexanedi ol diacrylate, diallyl
ossl i nking raises the

phthlate and allyl esters of pentaerythritol.

mol ecul ar W& ght%(?ﬂtl Qsﬁ% @Jgéb algn%crhléiepgr msthaceylatg Jrongraer; ssleckednirag:
ef fect obt ai ned ' [ C Lk
ronomer s are usddt i ma e SHY SnERaLa PR A AR TR

organi ¢ sol vent sandnd as such the nol ecul ar wei ght of the 20 copol yner

.conprising the m C.rogflrt' cles cannot be determ ned with any certainty. It
ot Rl

is al so an ¥specqpligh €1, gilyd Yr5alyraeAd MeNgMpESocess for obtai ning the
t hi ckeney conmpositions. 25 Accordingly, this invention further provides a
process for produci ng an aqueous di spersion of copolymer mcroparticles

whi ch conprwiesinathe froicnipagicles aftieodispersinn eavellssbsiantedly dofophiddrsr ofpodymenxt ur e

Sl 2o up t0 GrpOHHBREAN e T BTG SRt VL R i L HEh (PR
conprises Qfe i8It AR disfebasgd on the total weight of the mxture)
10 i) from 10 to 90% carboxyl functional nonomer ii) from1l to 50% | ong

chain al kyl ester of acrylate or methacryl ate nononmer where the al kyl chain
contains at_|ea 1 carban atonms 5.iii,) fromO % short chai crylate
o ot her yRTEEEAE B EroL SRR BCrERUR e TaEH e 0o Toamp Prery e e

met hyl  net haer ¥ @8% Madn&: BydferdBlyTasn V| (BYEtamdyd. YowRPldveRald MeftRE ks the

et hyl eni cal I}l/ unsat urated nononers b) causing said mnienulsion to

copol yrer i s@laithel orgenis sglvgnkis @resiseniactant enlasicingethe effectivenensax thecduetactaniing)
optionally,

"] i al li.shng:the di i.on with . h
of 1 ho- ar ot b RBlebacieh AFMEAG vl R AE-CIRESRENER oY bt 1T

15 thought that due to their small size, a very |arge nunber of nononer
droplets is generated by the mni enusification %r ocess. The pol ynerising
pol ymer15 al'tisotaghoiyhi grpépseef the agieony dispersiopheare betat daast aastially ndwiralisedpl et s
where it contilt conpl etk an. j f 1. Q ts..is favoured
by the ver yég%%’cg%ﬁ’: u“;rhg réclgqgr‘%%a 3? Ehfzgeyeﬁlegr@%{lgsr gémhﬁ?%%gf?s (C#O\’gér?’%f’l 1t B niRe,

dropl ets. Tdavéreai) éshegaltyofelamEiornpepeseaahd aheHingria gensrall when 22 RRefs
uni form copgl yner conposition, in contrast to those obtained, b}/ t he .
convent i ondlSREFIATsISoHOFAMHANY Ip dWnsyFrlised FEmsasdie s ViRl iperjaively speaking,

low. This low viscosity allows the aqueous dispersion to be filled into large containers at
20 higher solids content than would otherwise be possible minimising transport and storage

costs.

The number average particle diameter size of the unneutralised aqueous dispersion is
from 0.01 to 5, preferably from 0.1 to 3 microns and more preferably 0.1 to 1 microns.
25 The lower particle sizes are preferred as these produce smoother films, especially when

applied as thin paint films.

Preferably the molecular weight of the copolymer is from 100,000 to 5,000,000, more
preferably from 150,000 to 3,500,000 and most preferably from 120,000 to 3,000,000.



In a preferred aspect of the process the ethylenically unsaturated nononers
i), ii), iii) and iv) are added to a vessel containing water and
sur f act asto oMusbest gently stirring, so as 25 to form a naCOERN/EI6TH. Thi s
macroenmul sion is mcronised to formthe ®inienulsion of droplets having a
droplet size less than 5 mcrons. The nonomers in the droplets are then
caused to cqpalyneri se _and form an aqueous di spersion of caopol yner
m cropartic %u%@%?wﬁﬁ%rm%eébére L3 Hignal ety lepicallygmsptuzated pan
5 mcrons ' LS ;0ay C ' : st
100, 000, 30 ATy BRLNARE ot el MR ARl MBI By B ES
t he agqueousacpfiasaids Mdtharyicosnnd esprefeerefl oOthtn wafubfacids mhaidermiblsicanidindror e
.uni form nononer, conposition. Equi pnent effective in producing a
m ni enul si o??P‘PFlG#F‘tdhe macr oenul si on should be 5 able to inpart high shear
to the macro emul sion. Suitable exanples of such devices are nechani cal
emul sifiers such as a Ross 100 (avail able from Ross and Son, Hauppauge, New
Yor k, USA) Refeaingidexeis dre long ahaih llléy] ennyllate for enetfayydaleahbmoniergpaktiodd AN ks
Inc, G ncinnati, OF310, USA). Alternativel a nal ator. (avail able from
Soni ¢ Cor p, S8t RTOFFrS %rﬁ%?f“?‘t&a}b’,W%Aé)nsﬁlﬁ@elfééﬂ‘s)’g&oﬂ%ﬁ{”(?hgﬁ‘@ée B aRRi&ouNnd
to gener at eptlige 49 &5 bf BRIRBSAE -acﬁfketepbf)%aﬁpmlelag@é tRsn RSAHg HOnt Fto

sma

vol atile organic solVvents and $o these can be ‘excludéd. However
anount s of Xeot laigher ewbamitems irnludieg tpurylhvashdatelos nosthpemyletes tetradstyb agylate as

al cohol s behave,k as surfactants, and havye th ffect of inproving the 15
St abi |1ty BIREHETH R GG SPAIR o BBy P AFBOIRGREH SATIICRE ol be
added if degill gd mypidtyi 2R, g?ﬁﬁﬂi@ilc,e&e&f h?&&%ﬁyﬁ@@}l railacshﬁﬂ£181ohgfehaiﬁean hatic
n-but anol, n-hexanol,” n octanol, 2-ethyl hexanol’, branched a |phat|g

al cohol s ofacayiaies osmethatiylates: O these, gtoprd Imeshdveylgtessimiostagetethg.l ene nonobut yl
and nonohexyl ether and the like. 20 The surfactants used to stabilise the
nmononer m ni enul sion and the copol yner mcroparticles may be ionic or

non-ioni c. 1RApRleeRdakpdtbl i RivbRYnG tieuhbmsih@ thitird eddhetRs beRveeH RRVALRD
such as sodium | auryl sul phate; the sul phonates such as sodi um dodeciql1
Y

benzenelSsul $Norfdt shortaeitrin lseryiaie phoseiedrniateeseledied fpsn sty nacaylaiet g et

sul phosucci . Addjt] d i I rfa t be d as
ar b or -t he eSS DRy AR o P Bl L By 1B SHC AR R Y, MERAREC 2
used at | evElleSe Ghort cBiinOowei alkoPediyrs waighthebRapted tHikleenssi 4bbrdifg fohhis
nmononers to be polynerised . The surfactant stabilises the nononmer droplets

of the ninilghetionote Be avaathvideenbiion dllewing éngreaseqd teickening apd reduced water
copol ymeri Sﬁ%ﬁéiﬁoity Thee SHEL Agfant al so stabilises the copol ymer 30
m croparticles.
20
Other ethylenically unsaturated monomers which can be optionally mixed with the
above described monomers include polymerisable ethylenically unsaturated monomers
such as vinyl monomers, acrylic monomers different from those mentioned above,
allylic monomers and acrylamide monomers. Vinyl esters include vinyl acetate, vinyl
25  propionate, vinyl butyrates, vinyl benzoates, vinyl isopropyl acetates and similar vinyl
esters; vinyl halides include vinyl chloride, vinyl fluoride and vinylidene chloride; vinyl
aromatic hydrocarbons include styrene, methyl styrenes and similar lower alkyl styrenes,
chlorostyrene, vinyl toluene and vinyl naphthalene; vinyl aliphatic hydrocarbon
monomers include alpha olefins such as ethylene, propylene, isobutylene and

30 cyclohexene as well as conjugated dienes such as 1,3-butadiene, methyl-2-butadiene,

1,3-piperylene, 2,3 dimethyl butadiene, isoprene, cyclohexadiene, cyclopentadiene and



12 The resul ting aqueous m nienul sion of ethylenically unsaturated nononers
can contain up to about 90% by wei ght water. The nononers are copol yneri sed
by meanswaj oz2Béeee radical initiator to forman aqueous dPEFEPVEIA7TOF

di spersed copol yner microparticles of nubfber average particle size |ess
than 5 mcrons and preferably between 0,1 and 1.0 5 m cron. Typical
peroxide injtiators include hydrogen peroxide, t-butyl hydroperoxide,

Di -t-butyl derdppeaadicpenyayl a ﬂé%eéﬁelpclyéﬁmyl ARt Gé@F,dWRB@,}’l vinyl ether,

2, 4-di chl OrrBQStgF%gl &ﬁ%roﬁidqubﬁ 1 SEHJX o HRE" &G h?%ﬁo offur ﬁ}cﬂfﬁfn% o?r?errssél}cﬂhat €S
i ncl ude anmoni um per sul phat e, $odi m%o ‘persulp at e, potassi urn persul phat e,
sodi um per pRadpfadseerant apoliass metihcoylicsauid havipg radudlipfadseer Portid! phosipingt e
and redox initiators such as sodi um persul phat e-sodi um f or mal dehyde

sul f oxyl at eteearehte Hyeproanaatons ae wel ds aramaticalsriyaiysa iof acrybie end sathncrylic

per sul phat e;.5pd} [ - phi . n e | de- i ate.
i tiators Saf upH RO Mok GnBl HTET o B OR b A5 A e el SRS
used. | nitipbpylacoylaie rsadithathdcoylatee 2aditdcheay! haytesartieimstaorylatd %o yaivhelo
based on the viei ght  of ethyl eni%glly uqsatur t ed. nononers copol yneri sed.

Al't er nat i velcRylaie eprsk mehaqraetsy desKbianatatenands geethacsylaise dstrlesyaeiviptamgd

hydr ogen p ] : r LR MR d
iron sal ts(-:%:uag?)ldrg%él eaﬁéggﬁ\}\h%gﬁg?tg oga%g?lgg&ga}eguﬁgl eoﬁ%g@%%%ﬁ%{;éé@ Ot

pol yner i satacoylic 2 Angtheidicr eddpr lopdresyli slkylo aagtthtesgamt wadthacrylates t saphvi sse,
the m ni emyl si on of . ethyl enically unsaturated noners and .t he

pol ymerils %Y&FPWH&W glgfgqu?rﬂlfﬁbp{oﬁ L ?%@feérméég‘%t ergigiss aagﬁé}%aclaﬁatqsr% 2 to
6 hours, prRfiRE@Plesfrom 2 to 4 hours. This allows for inproved control of
the reaction and mnimses the risk of a runaway reaction. z5 The

pol ymerisation is carried out by heating the m xture to a tenperature
typically from30 tq 98C eferably from.40 tq 90C.. If required, th

BTt ny Aestenat ke biRvEsidoRp O et etomal hebper hepmad 19 by

m croparti Gh&shil & hBREhyIaHE hRhbaRe Wpblinhared R4 c6APriRe a diliHyetowlihRing
additional water if 13 desired to forma dilute thickener” di spersion
cont ai niSng rhynonesrghtsefnb iz | pohamners iseluds Gisiandbegessyshexanedivldrapiyéate,of

sui tabl e ba i ncl.ude al i et hydr oxi.des, ~amoni a, _or ni.um 5

nyar oxi de, A A Gpd 100 or B 1, eP TR R bt S PURTIE i o
preferred. weghtdf tRetaRIyThaACINddRIFE0BARBaRAhe BiltltaingHiTeRt bthined HRAOEucAN ne,
di et hanol ami ne, triethyl amne, dinmethylaniline and simlar prinmary,
secondary aqyeQusdisPErsjorEnVies sulegrosANKEZIPIPIHES asdsed, 3besmigop@uYsdiret he
car boxyl f I i I e . ecl ve % -1.00% |,s nost
preferred. %ﬂlg‘%}%“ﬁ{a@& s%%(?ﬂc%?lleo %rggeﬁ?ﬁsiog%é%e%{dg% % élrl@ﬂ?alg %E)eucqsfleaiﬂaq)fj 1%}\%50/% %h% nor e
rapi d afot aicopBlyinedtomprigihg thednisfophitizlasicanms ibk Yeiefminbé whith dny ckatinty. at ed
conposition Brookfield viscosities of the neutralised thickener dispersion
at 100% neutralisation with

It is also an aspect of this invention to provide a process for obtaining the thickener

compositions.

25  Accordingly, this invention further provides a process for producing an aqueous

dispersion of copolymer microparticles which comprises

a) forming an aqueous miniemulsion of droplets of a mixture of ethylenically
unsaturated monomers of number average droplet diameter size up to 5 microns,
30 in the presence of surfactant, which mixture comprises on a weight basis (based

on the total weight of the mixture)



ammoni a at 2% pol ymer solids in water should be above about 0.1 Pa.s,
desirably above 15 1 Pa.s, and preferably between 2 Pa.s and 20 Pa.s. The
resul ti ngveean2wdi sed aqueous di spersi on of pol ymer m cr oP&IYERPEHTT
according to this invention is especiall¥ useful as associative thickener
and pigment dispersant in aqueous conpositions, particularly agueous
coating conpositions such as paint and nore 20 particularly where the film
formng binder is itself a dispersion polynmer. Accordingly, the invention
al so provi dgs a”fr@ﬂul%ocHs)OﬁP@aﬂ) | GReSd thddnideer ei n t he conposition
contai ns an“associ ative thickenér conprising agqueous di spersion of
preferably a} | efst Pparid¥aldng chemtalkyliesed of applatenermetharrplater momdnes vasre

-descri bed above. (25 _The coati ng conpositi on can al so contai n ot her
i ngredi ents t hat NgREYS chatRysprfaing pt lggsétsl'lr‘f OBAMSs filmforming pol yner,

pi gnent s, djjgper & té,toegﬁmﬁgﬁsqhaﬁ{ gi@a&@'& rlfgetﬁ&?yrm&,maﬂ&ﬁlelf% ed from

'coal escing alds, ow ai ds and bi oci The” pl gnent can be any

pi gnment or m xt umethyt agilgieeethy! muy lahinethybmetimeryilaie amd ehyeosthacplaEesidt i on
such as a solid cal ou Lgment, a netallic pignent or a pearl escent

pi gnent . Pr’ééer agqtipn@ﬁgg%gbﬁg}qlﬁnﬁcgll}( HE% rﬁfﬁ&&&’&?fnﬂ@ 5 The manufacture of
pai nt coatings involves the preparation of a polyneric binder, mxing of

ot her conponent materials, including the associative thickener according to
this inventbon aemisigicspierminigmusiopitgrepelymerigindivoad: dispgreios of soprlymer

di ssolvers are t ic}gaa.%i u%)gd in the dispersing step to intersperse the

pi gnent & i nto t PRI HHse. The binder and pi gment di spersion can be

t horoughly and uniformly mxed with raw 1o batch ingredients by

honogeni si ng the binders, pignmentary solids, plasticisers, associative

t hi ckener of) t hi eptiomalniat astaadiadlymeutrelonphesisperswonf withrbaseuni f or m mi xt ur e.
Pi gnents can be any pignment or m xture of pignents suitable for use in an
aqueous conposition and include opacifying pignments such as titanium

di oxi de, ziBfchoyf t& anRPldiEbalthd hikenilgee 0bsaBUhe Ameahsibikt MiRft. If anze,
as well as tintin PI gnents such as 15 carbon bl ack, yell ow oxi des, brown
a

oxi des, 1% i ntheughfethat dagyta iheip sl sizenpdenr lagp dRmbeh rningReBSRI dEopdite dh,

ht hal i , | oni Lk b I i . ]
ol a0k LESY, B! SRS BrO e MR LBR R G SR .

as clay, siinittied inah€ aquebtaphase)|ttasiepniottke dvuplels ihensdt canihutd® donpgetioan be
added as desired.._ ?0 I n accordance with this invention, the associative
t hi ckener of @S fepsier tq the daopdefs ipfavaared dpyothe very Wigh surface arga péthe vesy lagesos t o

10% and prefghahlof sheh WeBmbrafptkié Pri3s&fting copolymer microparticles are found to

20  be of uniform copolymer composition, in contrast to those obtained by the conventional

emulsion polymerisation process described above.

In a preferred aspect of the process the ethylenically unsaturated monomers 1), ii), 1ii)
and iv) are added to a vessel containing water and surfactant, whilst gently stirring, so as

25 to form a macroemulsion. This macroemulsion is micronised to form the miniemulsion
of droplets having a droplet size less than 5 microns. The monomers in the droplets are
then caused to copolymerise and form an aqueous dispersion of copolymer
microparticles having a number average particle diameter size of less than 5 microns
which copolymer is found to have a molecular weight of at least 100,000.

30



on the weight of liquid paint solids. The | evel of thickener is determ ned
by the rheol ogical properties desired in the paint. 25 30 15 This

i nventi ow@e2/diasa her illustrated by the follow ng exanpl eBCTHEPOKMIOEH
Exanples A B,C and D are conparative. EXAMPLE 1 5 An acrylic polyneric
associ ative thickener of uniform copolyner conposition and nol ecul ar wei ght
greater than 100,000, was produced in accordance with this invention from
the fol | owi Prgferally e eponamers @ge MExSh ppgT W jagAtiRAvIOMICeRquEPEVPRAsaras Bijs

et hicr vl ot G7R G Raprg el g HEBGhARS R, Rl SRR omrosfionsoguat er

M xtures (a) and {b) were m xed together and emulsified on a Ross M:- 100
-(avail abl e from Ross_and Son, Hauppauge, New York, USA) for 5 mnutes at
maxi mum speBeripmen GHebse dr GEBICEZ0F MIBSEIN S fipmy thennasrepmulsoanghenidnte ( c)
was added a W 1 0 ' r i lyhtre flask 1
hour at 7ocolfy iRFeHlgR e 15 ufh S et SR RS oF sl i B ot
initiate pomgeRnicabémoBifiefhudii ast IREssVBE) (@hithbdd FréBCRbeY ardt Her)Heuppshgehen
cool ed to room_tenper a5ur e. A dispersion of unjifaorm.co

I
mi cropar ti cNeY B9kj E34) oRariiversen ar apdis fmelsyisy éi“f?élébg'?ﬁ%nn?@qur%mc’

aqueous dis [WaYe @Eﬂ@) N[N riJ @l S ! ral i y

pl aci ng 100%%?@?{1:% I's g@g%&gﬁA‘ln a 1?P1§§ka §R§§l§1 di%&%bgegqg%hm%déé?g A in
11449 wat er Straifeed BComhdctiehid S AY asdyt Ye wasd GvhicRPauses ne@ssonad tusSgengrasitingd! e
No. 3 at 10 rpm_ 30 16 EXAMPLE 2 An acrylic polymeric thickener was

pr epar etf asreﬂHH‘Ekg‘ﬁﬁ]-e 1, but ethyl acrylate was replaced with butyl
acrylate. Neutralisation at 2.5% by wei ght solids gave a Brookfield
viscosity of 43 Pa.s. neasured at 1 rpm5 COVWARATI VE EXAMPLE A Preparation

of a thickeTler poycess ewniueriheé mnad td atsexvohatie esganio solvents aarids sm tixse pras else

M xture a) O. - hexanol . : . .
) exc?ucféd. EOWeVer small amounts of certain low molecular weight volatile organic

solvents such as alcohols behave as cosurfactants, and have the effect of improving the
15 stabililty of the miniemulsion especially during polymerisation and can be added if
desired. Suitable examples of such cosurfactants include n-butanol, n-hexanol, n-
octanol, 2-ethylhexanol, branched aliphatic alcohols of about 5 to 12 carbons, glycol

ethers such as ethylene monobutyl and monohexyl ether and the like.

20 The surfactants used to stabilise the monomer miniemulsion and the copolymer
microparticles may be ionic or non-ionic. Examples of suitable ionic surfactants include
the sulphates such as sodium lauryl sulphate; the sulphonates such as sodium dodecyl!
benzene sulphonate; and the sulphosuccinates such as sodium dioctyl sulphosuccinate.
Additionally and optionally, cosurfactants may be used as part of the surfactant as

25  described above. Ordinarily, surfactants are used at levels of from 0.1 to 5% by weight

based on the weight of the monomers to be polymerised .

The surfactant stabilises the monomer droplets of the miniemulsion preventing them
from coalescing prior to copolymerisation. The surfactant also stabilises the copolymer

30  microparticles.



18.4 stearyl nethacrylate 10 48.8 nethacrylic acid 82.4 ethyl acrylate

M xture b) 423 water 3.0 Aerosol OI-75 surfactant 15 M xture %) 0.8
amoni umwperyudphat e 16 water M xture b) was heated to 75ECTHPRIPI6ZEK and
purged with nitrogen. 20 grans of M xt ur & 20 a) were added foll owed by

M xture c). The contents of the flask were held at 75C for 30 m nutes and
then the reﬁh of M xture a) was ‘ﬁdded otﬁer 3 hours. Thg contents of {ahe
flask were hP EFSWingsanoss raimsmylyian of sgyigpically tnsabiratsd menemer apaRBiai
thi's Exanpl gp £ yst m%n@r@@lﬁmwateﬁ OTHERbheGk af R HpolyaferRel ¥ iBldaBabf Phee
process and in particular the nonomer m xture was not nicronised in water
to form a nfadicehiniigdtermtoaeorm fnRgueqis aispersi@ elpdigpersedmopplyses macPpaspeleaef on

-of thickeners with a range,of. noner_ ¢conposi ti ons [ e accordi to
Che Mo ser ehpmi dlofhol 30818 AT NR8 hn S ERIG LB ERS TRA AT D584 0%, S
225 M xtyr epfigromvat er 198 198 198 198 Aerosol 3.0 3.0 3.0 3.0 5 Or-75

‘n-hexanol 0.6 0.6 0.6 0.6 stearyl 18.4 - 18.4 18.4 nethacrylate 10 | auryl
net hacrylate - 18.4 - nethyl acrylate - - 62.4 butyl acrylate - - 20 ethyl

acrylate 82.4 82.4 - .82 4. | 4 i d 8 4¢ 28 48, 8 13. di vi nyl
penvene. 0. 0b7eCA St o A BRibetad. Ehi Badellhle Db DYen
purge. M xt pgrexidy, baom peides bbhg! hydisheto@fdes RigdicAlordbeftdlitRExiE, RY a
Ross ME- 100 enul sifier at naxi num speed to produce droplets of |ess than
five m cronButyBpgragstaien svhienpeatisl BersHpbdes dicluded ammaniyn eparyulphate, fsefivgned

el o at G5cReyPiE S RAEh Terduide Phim PRCOMEh Rl BT
hours and t pasulpledtel of Qerphobplistd @and keduxumnitncrst sueh azosddadn pemniphyerodium

m croparticles of nplecul ar weight greater than 100,000 and uni form
conposi t i onfag@aldeRysics SHERKYatRe ChmeRs hydropprogidsrsodin metabisulphiie | Rafasiaen

found to be,les l'éz{stél iﬁﬁlvﬁisgﬁ%nﬁftg A5d caé]eJQﬁygr;ﬁpgxromQ¥cﬂf &I@% Fatd. Tndtidfor

fol |l owi ng exanp enonstrate the utility the aqueo I'spersion o
copol yner mnialatdpar theahesomérs sheh asnweroly] perozide phug antbedissqdniiaturs omlivdhridys

pai nt thickeners. .30 8, EXAMPLE 7 an ARATI VE EXAMPLE B A standard
good quédl it §Fef ‘F@de%fi }ﬁve&ﬂget&re%;(fbé Mﬁ%ﬁ%oﬁa weight iy sevieBigehogy
(Exanpl e B) ;200 G00Mabidnds %Bp&?ﬁleﬂ?éa.eA%hﬁﬁvél?ereﬁaﬁ‘?rﬁﬂﬁl‘af: EstibiRa®e such
conponents, except that in the Second exanple {Exanple 7) the | ow nol ecul ar

wei ght pi gnentscbride soat sadthydtdgen pesoxidelimay balusedf Metal bsakty |such asiodpper,
functional qligoner nd a significant rt, of the thickener EUR S
Fepl aced by SEREVER SbBR sRs et | 0 SRARDVERar PR BRLDEre aiies, ot Hoskiner s,
surfact ant spoidgtaaiRhs and additives were charged to a conventiona

hi gh- speed di Spersion m xer. Enough water is used to provide a viscosity
whi ch w2? 1 give adequate shear to disperse the pignents. Pignments are added

good o sper & Bl Budts B8R elledll h ese, Bt RRERUMOT R Bt | ©

def oaner s afhafi@abe 20drHOEhedO e Nhe oTRAKR DN G Mitd [Thee RAYIBR VoBeE bvdroa
achi eve the desired paj) nt vi scosi;tﬁf( for proper agpl ication, 15 The paints
in this Exappied of Tpm Ade & bareeptgiorably fiosr 2rigechtpwis, Taismlleoms oranperedbwi ng

material s: control of the reaction and minimises the risk of a runaway reaction.
25
The polymerisation is carried out by heating the mixture to a temperature typically from
30 to 98°C, preferably from 40 to 90°C.

If required, the resulting aqueous dispersion of carboxyl functional copolymer

30  microparticles is then neutralised with base and can be diluted with additional water 1f



COVPARATI VEEXAMPLE BGood Qual i ty2oCommerci al Fl at Pai nt Wat er 380Nat r osol

Pl us 3301. 7528% amoni a wat er 0. 50Bact eri ci del. 5025 Sodi um salt of

pol ynmer i ok@Opd33¢di c aci d8. 0Thi ckener of Exanpl e 60. 0D sodiPGA{EPAYEIAAEL €2. 0
30 Nonyl phenol et hoxyl ate surfactant 3.03EXAMPLE 7 Good Quality
Experinmental Flat Paint 387.7 0.75 2.50 1.50 0.0 8.0 2.0 3.0 5 to

Def oaners 6.0 Cal ci ned Kaolin, 182.3 Magnesium silicate 133.6 Magnesi um

al uni ni um sfgsited tte formp a dhlutg thiqksner; @%F%‘Pﬁ EPRIRINENE) B Weightmreferably between

Thi ckener s24nd &e‘ggf IgI ycoI 10. OCoal esci ng sol vent 10. DPVA
| at ex203. 9L$‘°93§8§§(nt specifications and performance are foll ows: Vol une
sol i ds32. 4%i grrent vol unme56. 7% concent ration 15 Stormer Viscosity (KU 20
-25 30 107 ﬁ, 133.6.4.0.1 0 10.0 10.0,203.9 32.4% S6. 7% 90
xamp es of suifable bases inc ude alkali metal hydroxides, ammonia, or ammonium
5  hydroxide, or amine, or mixtures thereof, but where ammonium hydroxide is preferred.
Useful amines include monoethanol amine, dimethyl ethanol amine, diethanol amine,
triethyl amine, dimethylaniline and similar primary, secondary and tertiary amines.
Neutralisation of about 50% to 100% of the carboxyl functionality is preferred,
especially above 60%, and 100% is most preferred. Neutralisation of the thickener prior
10  to use allows for more rapid attainment of final and stable viscosity in the fully

formulated composition

Brookfield viscosities of the neutralised thickener dispersion at 100% neutralisation with
ammonia at 2% polymer solids in water should be above about 0.1 Pa.s, desirably above

15 1 Pa.s, and preferably between 2 Pa.s and 20 Pa.s.

The resulting neutralised aqueous dispersion of polymer microparticles according to this
invention is especially useful as associative thickener and pigment dispersant in aqueous
compositions, particularly aqueous coating compositions such as paint and more

20  particularly where the film forming binder is itself a dispersion polymer.

Accordingly, the invention also provides an aqueous coating composition wherein the
composition contains an associative thickener comprising aqueous dispersion of

preferably at least partially neutralised copolymer microparticles as described above.

The coating composition can also contain other ingredients that are standard for
coatings such as film-forming polymer, pigments, dispersants, extenders, crosslinking

agents, anti foams, coalescing aids, flow aids and biocides.



The Storner viscosity of the experinental paint of this invention is
slightly lower but well within the acceptable comrercial range and has a
usef ul plwasamceonsi st ency. Physical properties on driedPCI/EROGPBATfi | ns
are follows: Contrast ratio0.97700.9770Rdl | er applications tol 2sq.ft.
(Grans) 120116Fl ow and | evel | i ngFai r Fai r Shi m scrubsSt andar d120% of st andard
Note that the water resistange of Exarrgi;e , .as nmeasured by the Sl um scrubs

7
test (ASTM Dsppmeat eangis s0YGUHPFYt STABBVE @f slgmenthauigiefor Yse BARMAUSPS e

Exanmpl e B. %@g’ 851200 COVRARA E?%Ng E - oM
procedure in a{r?;opem%ﬂa%ove, acg(l()algtgra e lgi racanggllﬁylﬁﬁtgwgg?&h Sé?te nt
pai nt's wer epigmest. Becférablly dhwspigMEMHARMRIWE doxEdAMPLE C Commerci al Fl at Pai nt

Water 615 10 15 20 25 30 Natrosol Plus 330 28% anmoni a wat er Bacteri cide
Sodi um salt of polyneric carboxylic acid Thickener of Exanple 6 D sodium

Phosphatse Nﬂibyhﬁﬁﬁﬁ?a{ur@fo?%taéo%ﬁﬁ%% ARt thPefr Sh Q@'achggﬂqege%ﬁ&

*Magnesium Silicate Magnesium Alumhum Silicate tile Tita omdé’
Coal esci ng molingnf ofigActmpenen8 nidferibls tncludifg 4hess BssOcibtive. thickdn@csofingl 6. 0

? gl |10\?v'5:00 b 5'n§'e1§ti09no 'ar?d Ia%s%gljsglgpgfi Bltgmse%?sm ffiigﬁltsipgend psge eGrg fo?rggs% veersa %.re
typically used in the dispersing step to intersperse the pigments into the liquid phase.

The binder and pigment dispersion can be thoroughly and uniformly mixed with raw

10 batch ingredients by homogenising the binders, pigmentary solids, plasticisers,
associative thickener of this invention and other components to form a uniform mixture.

Pigments can be any pigment or mixture of pigments suitable for use in an aqueous

composition and include opacifying pigments such as titanium dioxide, zinc oxide and

metal flake pigments such as aluminium and bronze, as well as tinting pigments such as

15 carbon black, yellow oxides, brown oxides, tin oxides, raw and bumnt sienna or amber,
chromium oxide green, phthalocyanine green, phthalonitrile blue, ultramarine blue,

cadmium pigments, chromium pigments, pearlescent and the like. Filler pigments such

as clay, silica, talc, mica, wollastonite, wood flower and the like can be added as desired..

20  In accordance with this invention, the associative thickener ordinarily is added to the
copolymer binder at a level of 0.5% to 10% and preferably between 1% and 4% based
on the weight of liquid paint solids. The level of thickener is determined by the

rheological properties desired in the paint.



Experinental Flat Paint 607 3.90 2.55 1.50 0.0 8.0 1.50 3.00 4.00 155.0
85.1 5.00 53.5 5.5 97.4 510 t5 20 25 30 WD 02/123@0 Vol une solids

Pi gnent webume2seéoncentrati on Storner Viscosity (KU) Contr ZST/EPINERol | er
application to |12sq.ft (grans) Flow and Tdvel i i ng Sl um scrubs 63. 7% 101
0.9590 100 Fair Standard PCT/ EPOO/07G/7 Experinental Flat Paint 20% 63. 7%

95 0.9590 110.Fair |50% pof .St and T t . Vi i t f .t
experi nent al aﬁ’:‘f%ntfoél 5 ﬁﬁﬁ}\lﬁ fl,lﬂ}sﬁ'\%gap ett%/\gﬁr’l o“(r/W%/ #%%ggkéyegm&gﬁém}ﬂﬁﬁge
and has a ugeBld add BafAmReRSESt ency.

EXAMPLE 1
5  An acrylic polymeric associative thickener of uniform copolymer composition and
molecular weight greater than 100,000, was produced in accordance with this invention

from the following raw materials:

10 Weight Raw Materials
Mixture a) 200¢g . water
2.5¢ Aerosol OT-75 surfactant
Mixture b) 25g stearyl methacrylate
15 75g methacrylic acid
150g ethyl acrylate
1.0g n-hexanol
c) 530g water

20  Mixtures (a) and (b) were mixed together and emulsified on a Ross ME-100 (available
from Ross and Son, Hauppauge, New York, USA) for 5 minutes at maximum speed to
produce droplets of less than five microns. Component (c) was added at low speed and
the miniemulsion was purged in a 2 litre flask 1 hour at 70°C. After, 1.3g ammonium
persulphate was added in 15g water to initiate polymerisation. The mixture was held at

25 70°C for 3 hours and then cooled to room temperature. A dispersion of uniform
copolymer microparticles of less than five microns was obtained.

The resulting aqueous dispersion of copolymer microparticles was fully neutralised by
placing 100g of the dispersion in a flask and adding 5.5g ammonia (28%) in 1144g
water. The Brookfield Viscosity was 6.6 Pa.s measured using spindle No. 3 at 10 rpm.



Note that the water resistance of Exanple 8, as neasured by the Shim scrubs
test is significantly inproved over the paint of Conparative Exanple C
After onewQeMi23e6é 60C storage, the viscosity of the paint PSA/ERYAIIE 8 was
essentially stable, which was surprisi nglﬁand unusual for neutralised

t hi ckeners. This was equivalent to the stability of the commercial standard
paints in tgwﬁ%s. EXAMPLE 9 In another exanple of the utility of the
aqueous dis of the invention as associative thickener in paint
coatings, aasi HIR'pddphéic GRORASH (ad PréparddANRI BxBapl@ S, BB Sthy Phcrlaft RETEr
viscosity of about 140 KU. Different anmounts of water were added to sanples
of the pai nteplasediwithputyl aceldiowNehialinahieal 2.5 ¥t weightvenlidd goes aBroakdigldct i on
‘with high | evel S OE ter cor&ar Zd wi th conventional |atex paints.

Pr of essi onal “P&HE ?ﬁﬁ‘ft%ﬁas & ™BRint at the job site to maxinise its
utilisatgon, but conventional paints becone too thin to use when as little
‘as 10% extra water is added. In that state the reduced paint will not apply
wel | by br uSPMRPARAITEE ESAMPEHIS to sag and run down the wall if applied
by spray. 1§ _left in.-the,can.unstirred nventienal pai.nt Z1 Conmerci al
o at parnt | Bipiebonr LBFAERE SIS el 1R R R 7 BomB3in fteost o

dil utions oMilard®) 20860f Rakxdn®] contai ni ng conventional |atex paints
produce unuseabl e paints. In contrast, |latex paints made with the thickener
of this invention canibé dsteaiymetinenilae wat er considerably and still

roduce useful | atey pai nt./water ratio Viscosity (KU) 1C

Pﬁscosi %@ (Pa.s) 1o |4§-§anﬁ§%’f5ﬁlﬁt§@§€erm ght Thi ckness before saggi ng on
seal ed Leneta paper (§®4r)ehyllderylate

5/ 15/ 25/ 35/ 45/ 5866354<53<530. 0620. 0420. 0320. 0240. 020 None None >305 >305
None None None >305 230 150-180 Brush application is good, even at 5/4
reducti on, ] enopst r that the paint of this invention can be

adj ust ed asmtyétgfér}gd a{,‘ﬁt hg&lg%rpl ication site to | evels much beyond t hose of
conventional paints. 20 EXAMSEHDTTSFfi&aiND COMPARATI VE EXAMPLE D Pai nt's
were prepared with thickeners of Exanples 2 to 6 as in Exanple 7. The
Stormer1£i scosities (described in ASTM 562) and I Cl cone and pl ate

Vi scosi ti esyf; re t azgglg 0,000 s-1) were neasured.

Addi ti onal It\ﬁl cke erdov(/gs a egﬁguéﬁ erec}gﬁdat%ntil the paint had a Storner
viscosity of about 951&KU owatar|little hi gher. The percent 25 amoni a added
was in the formof 28% aqueous sol ution. 30

Mixture b) was heated to 75°C in a flask and purged with nitrogen. 20 grams of Mixture
20 a) were added followed by Mixture ¢). The contents of the flask were held at 75°C for
30 minutes and then the rest of Mixture a) was added over 3 hours. The contents of the
flask were held at 75°C for a further 1 hour and cooled. The thickener in this Example A
was prepared by a conventional emulsion polymerisation process and in particular the
monomer mixture was not micronised in water to form a miniemulsion as in Examples 1

25  to6.

EXAMPLES 3-6
Preparation of thickeners with a range of monomer compositions were made according
to the invention as follows:

30



23Thi ckener %&t or mer | Cl Per cent

of Exanpl eExanpl eThi ckener Vi scosi t yVi scosi t yammoni aKUPa. sadded5

DA9. 91150V08283%83. 3950. 061%94.146. 61340. 072%4.255. 31270. 061 . PXTHFHOBBID. 070. 5%
10 Thi ckener Exanple A (a conparative exdhple) is identical to thickener
Exanpl e 6, except that thickener Exanple A was prepared by conventi onal

enul si on pol ynerisation while thickeper, Exanpl i}éG was ma%%‘ accordi ng éo
this invention. Three tines as nuch ®fixkener ¢ needed®%X h the ERickener
from Exanpl e A togachigue simlar papps is visgasity. Fopyknstancey,$. 6% of
t hi ckener Exanple A did not give an acceptable Storner viscosity. anple A
is clearly ¥hxiund &) i owatehi ckener nmadé9®ut si de 9% scope dP8this i ni@htion.
20 25 30 24 CLAI NS, 1 n. aqueous .di spersi of copolymeric

m croparticles, usef uﬁegisof:n associ a?iove t hi ckgﬁer, corrp:ziosi ng 3.0

copol ynesi sed et hyl enpgayd y unsaturated nononers in anounts by wei ght
‘(based on the total weight of the copolyner) of 5i) from10 to 90%
carboxyl functional noexawlii) frond®d to 50% Péng chai n0dl kyl est 86 of
acrylate or nethacryl ate nononmer where the al kyl chain contains at |east 11
carbon atons iii) fromO to 89% short chain acrylate or nethacrylate
nmonomer sel ect edgtgom 1 o methyl acrygate, ethyl acrylatgggnethyl g4

nmet hacryl ate and/ or ethyl methacrylate and iv) optionally other

et hyl eni cal | y uns@&thaerdatel nononers wherein the mcroparticles of the

di spersion are suhstanti al l.y, of uniform copol yngr, 15 conposition and the
vol ati | é&organi cﬁggllv e&]l%acw%tgl is fromOto 1 if)?éy wei ght " (based on the
total weight of fhewytlhgpresi on) 2) The aqueous di spersiog2according-to
Claim1 wherein the wei ght average nol ecular weight is from 100,000 to

5, 000, 000. 20 3)butkkaciya®ous di spersion according to Cath 1l or 2 wherein

t he average partj i ter size ig,fromO0.0 o5 mcrons. 4) T

aqueous di spersi %tﬁbgaccggr ing to any g%At he preéze'gi ng C ai ns wherei nf'flrom 25
20 to 89% by wei gisthaofylicapid ynmeri sed4g8hyl eni cagBy unsat ygat ed nongg®rs

15 divinyl benzene 0.06 - - -

Component a) was warmed to 75°C in a flask with a nitrogen purge. Mixture b) was
miniemulsified by micronising for 5 minutes using a Ross ME-100 emulsifier at
maximum speed to produce droplets of less than five microns. 35g of the miniemulsion
20  was added to the flask, followed by 0.8g ammonium persulphate in 16g water. The
contents of the flask were held at 75°C for 30 minutes. The remainder of Mixture b)
was fed in over 1.5 hours and then held for a further 1 hour and then cooled. Copolymer
microparticles of molecular weight greater than 100,000 and uniform composition were

obtained. The particle size of the microparticles was found to be less than five microns.

The experimental paints in the following examples demonstrate the utility of the
aqueous dispersion of copolymer microparticles of the invention as pigment dispersants

and as paint thickeners.



conprise nmononers iii). 5) The aqueous dispersion according to any of the
preceding C ains wherein the al kyl chain of nononmers ii} contains from11l
to 22 campon2/msens. 30 25 6) The aqueous di spersion ac®6THEPAYO164’ any of
the preceding dains wherein fromlppmtB 5% by wei ght of the copol yneri sed
et hyl enical ly unsaturated nononers conprise divinyl nmononer, 5 7) The
aqueous di spersion_accqrdi.ng.to i ein the divinyl nononer

conpri ses fgmk%%apgcp%ngg@%yﬁ%& spersion according to any of
the precedi i \@\tﬁ{ ~adihg; @;Qgﬁ% JURE L OURS iR ddisast
partially nlggsttagg?éldg\oé) (%ﬁg})qﬂArbglrngceals 51; %ﬁ%pgﬁ?aque uﬂs%etg{’spe si on
of copol ynefExamptcoParhd cbepared sethudneanadenusass dei sievgrotdduck enbeompduients,
-conprises a) form ng ap aqueous mni | sion. of droplets of a mxture of

et hyl eni cal ?’SPthSt}@hé’éttE? 3eenSnBrmin GBI oPa 1&?@510@%011 T g Pigmsat up
to 5 nicy ongghdisiani §S68faMh Ot SaHREY A heid ¥ahEbordl ¥hisifeC PG isSRMHAR: 2
‘wei ght b{isiglsl? ?iatéle’ghonﬁt%he t ot al éﬂv%i gh? of the ni xture%grlﬁg’%gegmsfo %OHQO%
car boxyl f upart bHthel thivdenere(HHEXR) wis faptared byah8 GBickeneg of lilad mvention. Bstey of
acryl ate or nethacryl ate nono er he al kyl, chaj.n contains at |east 11
carbon at onfiSParsants r fgksnets, égg/g“g%?’t Eﬁﬁ‘? rsaé‘¥‘9l 3&‘@*%‘?5 ﬁéeg%a%apgegtgo a
mononer - sel galestidnaP Mghtpbyd di@ﬁéréﬁbﬁhﬁxeretmhﬁﬁ%xéﬁ& Ssed B {YViddBIAR6EY at e

and ethyl nethacrylate and iv) optionally other ethylenically unsaturated
mononer s 25whichodllgiveyadegiate shenr éndissiremthe pigogus.y Rgnients aradddedrwith good

di spersion of .copol.ymer mcr rtjcles and c) aptionally at least partially
neut r al t&i nJh% aﬂflsﬁ@"é‘%}oﬁo \%ﬁéh Sb?f%et.%r §6VT6§ "}igﬁﬁﬁﬁc@é q&oo%r %@F‘ﬂ’g %N
aqueous di SReLsON FEAORINE RIS, ik HARRE, tthick&fers, deRfa erPdndBdbaRSGAE kdlént fre

t hi ckener, which conprises 26 a) adding to a vessel containing water and
sur f act ant , addsdoniong wohperiosgihgvatyr to eakieve tle Iesiresaphiok Mischsiby foroprper
nmononmer i} from1l to 50% 1 ong chain al kyl ester of acrylate or

met hacryl at@apll?ﬁ?'ltb%r where the al kyl chain contains at |east 11 carbon
atons 5 iii) fromO to 89% short chain acrylate or methacryl ate nononer

sel ected from = , ) o . _ _
15 The paints in this Example 7, in accordance with this invention, contain the following

materials:
COMPARATIVE EXAMPLE 7
EXAMPLE B
Good Quality Good Quality
20 Commercial Flat Paint Experimental Flat Paint
Water 380 387.7
Natrosol Plus 330 1.75 0.75
28% ammonia water 0.50 2.50
Bactericide 1.50 1.50
25  Sodium salt of polymeric
carboxylic acid 8.0 0.0
Thickener of Example 6 0.0 8.0
Disodium Phosphate 2.0 2.0

30  Nonylphenol
ethoxylate surfactant 3.0 3.0



met hyl acrylate, ethyl acrylate, nethyl nethacrylate and ethyl nethacryl ate
and iv) optionally other ethylenically unsaturated b) form n? a

macr oenuM® 82(12360 nononers i), ii), iii) and iv) in water BRIELHVO4CT ant c)
i croni sing the macroemul sion to forma M ni enul sion of average droplet 10
di aneter size less than five mcrons d} causing the mnienulsion to

copol yneri s nd form an aqueous dispersion of high nolecul ar wei ght

copol yner nﬁﬁfr%ﬁlﬁﬁﬁi cl es having an ag'gr age particle di ar‘ré‘ti‘r size of |ess
than five nrgeRRsKaBAne) optionallygat |east partiallygedtralising with
base 15 11 An aqueous coating conposition wherein the conposition

cont ai ns t hidagegsawysiligitsper si on acdddding to any of O diBAd% 8, 9 and 10. 12)
- An aqueous ating c osi ti.on. accorgi.ng to Caim 1l wherein the

Conposi t i Onﬁ@gﬂ@g;@aa@%ﬁ%sgﬁ%ﬁte I eas?‘bone conponent sel ef@ed fromthe group
consisting of filmformng polymer, pignents, dispersants, extenders,
~crosslinking agents, anti foans, coal escing aids, flow aids and bioci des.

25 30 . A9. ANutilaTitapjum Riegide . Al , . ALGRD. AS. A . A 168.0

A L A?. AR 2-AL. Al Al L AY&9. A, . , A, LA A&?. 1knz} 4 nop W

. {val gb] X] éi? tﬁfléeé"]e’f:sa] cal ca] ca] cg\{‘ﬁa] cal] ca] ca] ca] ca] cg'ﬁ)ca] c(a]ca]ca]calc
a] ca] ca] ca] eapglehe 88teDa] cTa] ca] caUjgg! * 820" "\ 10.0
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66, 777=8999iquidAiamt specifications and performance are follows:

;}xsnid_Z]]]ca] ca] ca] ca] ca] ca] cal cg ca}%ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] caYelsesPEd] ca] ca] ca] ca] cadZ4%<<0>>20222A1 Af Blﬁjﬁﬂ 3EEDI DDDHFZFG

H HHH+I JJO '

cal ca) cal ooy BRI AEtkL] (21 ol cal calafcal cal cal SKKKLOLTLCBMAN NNAOQMRRTSSS
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iiii1Ujjj>kskknmmoooo! p| pp

Qi\/q F’?Vq;Nfl} i@rﬂ ﬂtehﬂlﬂfl] viajasiy @é]th@]:m]rinw]ntﬂé]paﬁilt@ﬂtﬁalinﬁmﬂhdaﬁﬁﬁ\t{mﬂom} taf <J:a] c

a] ca] ca] ca] ca] cal,ca).ca]l cal cal ca] ca] cal,ca] cal rrrrrrhssYuuvyvv~wxJx_x
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ZNVBW x| wr cal ca] ca] cai%fb] ca] ca] ca] ca] ca] ca] i8] ca] ca] ca] ca] ca] ca

¥} €&
nal: I XVZ=?r N5 Y
g}cg}cgg}cgg@g‘%ﬁ%@?& cL]CgL]CgL]Cc%]L]CgL]Cgai(ca] c;] c\a/t\][ )éLt}Ncr:a lIga] ::J]a]CgL]CgL]CgL]CgL]C
ca] ca] ca] caStlnkchd$®' () - MLOY&' ( Btandard 120% of standard

Note that the water resistance of Example 7, as measured by the Shim scrubs test

(ASTM 2486) is significantly improved over the paint of Comparative Example B,

30
EXAMPLE 8 and COMPARATIVE EXAMPLE C
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COMPARATIVE EXAMPLE 8
S EXAMPLE C
Commercial Flat Paint Experimental Flat Paint

Water 615 607
Natrosol Plus 330 8.80 3.90
28% ammonia water 1.55 2.55

10  Bactericide 1.50 1.50
Sodium salt of polymeric
carboxylic acid 4.50 0.0
Thickener of Example 6 0.0 8.0
Disodium Phosphate 1.50 1.50

15  Nonylphenol ethoxylate
surfactant 3.00 3.00
Defoamers 5.00 4.00
Calcined Kaolin 155.0 155.0
Magnesium Silicate 85.1 85.1

20 Magnesium Aluminum
Silicate 5.00 5.00
Rutile Titanium Dioxide 53.5 53.5
Coalescing solvent 55 5.5
PVA latex 90.0 97.4

25

Liquid paint specification and performance as follows:
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The Stormer viscosity of the experimental paint is slightly lower but well within the
commercial range and has a useful pleasant consistency.
15 Note that the water resistance of Example §, as measured by the Shim scrubs test is
significantly improved over the paint of Comparative Example C.
After one week at 60°C storage, the viscosity of the paint of Example 8 was essentially
stable, which was surprising and unusual for neutralised thickeners. This was equivalent
to the stability of the commercial standard paints in the examples.
20

EXAMPLE 9

In another example of the utility of the aqueous dispersions of the invention as

associative thickener in paint coatings, a similar paint composition to Example 8 was

made, at a Stormer viscosity of about 140 KU. Different amounts of water were added
25  to samples of the paint to demonstrate how the unusual rheology would permit reduction

with high levels of water, compared with conventional latex paints.

Professional painters often dilute paint at the job site to maximise its utilisation, but
conventional paints become too thin to use when as little as 10% extra water is added.
30 In that state the reduced paint will not apply well by brush or roller and tends to sag and

run down the wall if applied by spray. If left in the can unstirred, a conventional paint
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Viscosity (KU) 86 63 54 <53 <53

ICI Viscosity (Pa.s) 0.062 0.042 0.032  0.024  0.020
10  In-can settling

overnight None  None None  None  None

Thickness before

sagging on sealed
Leneta paper (um) >305  >305 >305 230 150-180
15
Brush application is good, even at 5/4 reduction, which demonstrates that the paint of
this invention can be adjusted as desired at the application site to levels much beyond

those of conventional paints.

20 EXAMPLES 10 TO 13 AND COMPARATIVE EXAMPLE D
Paints were prepared with thickeners of Examples 2 to 6 as in Example 7. The Stormer
viscosities (described in ASTM 562) and ICI cone and plate viscosities (measured at a
shear rate of 10,000 s™) were measured. Additional thickener was added as needed until
the paint had a Stormer viscosity of about 95 KU or a little higher. The percent

25  ammonia added was in the form of 28% aqueous solution.

30
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134 0.07 2%
12 5 53 127 0.06 1.5%
13 6 3.3 94 0.07 0.5%

10
Thickener Example A (a comparative example) is identical to thickener Example 6,
except that thickener Example A was prepared by conventional emulsion polymerisation
while thickener Example 6 was made according to this invention. Three times as much
thickener was needed with the thickener from Example A to achieve similar paint
15 viscosity. For instance, 6.6% of thickener Example A did not give an acceptable
Stormer viscosity. Example A is clearly an inferior thickener made outside the scope of

this invention.

20
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10 methyl acrylate, ethyl acrylate, methyl methacrylate and/or ethyl methacrylate
and

1v) optionally other ethylenically unsaturated monomers

wherein the microparticles of the dispersion are substantially of uniform copolymer
15 composition and the volatile organic solvent level is from 0 to 1% by weight (based on

the total weight of the dispersion)

2) The aqueous dispersion according to Claim 1 wherein the weight average molecular
weight is from 100,000 to 5,000,000.

20
3) The aqueous dispersion according to Claim 1 or 2 wherein the average particle

diameter size is from 0.01 to 5 microns.

4)  The aqueous dispersion according to any of the preceding Claims wherein from
25 20 to 89% by weight of copolymerised ethylenically unsaturated monomers

comprise monomers iii).

5) The aqueous dispersion according to any of the preceding Claims wherein the

alky! chain of monomers ii) contains from 11 to 22 carbon atoms.
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30 10) A process for producing an aqueous dispersion copolymer microparticles, useful

as an associative thickener, which comprises
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iv) optionally other ethylenically unsaturated

b) forming a macroemulsion of monomers i), ii), i) and iv) in water and surfactant

c) micronising the macroemulsion to form a miniemulsion of average droplet
10 diameter size less than five microns

d) causing the miniemulsion to copolymerise and form an aqueous dispersion of

high molecular weight copolymer microparticles having an average particle
diameter size of less than five microns and
e) optionally at least partially neutralising with base
15
11) An aqueous coating composition wherein the composition contains the aqueous

dispersion according to any of Claims 8, 9 and 10.

12) An aqueous coating composition according to Claim 11 wherein the composition
20 also contains at least one component selected from the group consisting of film
forming polymer, pigments, dispersants, extenders, crosslinking agents, anti foams,

coalescing aids, flow aids and biocides.
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