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relates to the production and use o6f aqueous dispersions of water insoluble
5 heteropolyneric particles. In particular it relates to the incorporation
of reactive anphiphilic nbieties into such polyneric particles to '
provi de aqueous di spersions exhibiting a tenperature dependent viscosity.
The invention also relates to the use™ 0f these aqueous dispersions as

bi nders or thickeners for paints, adhesives, textile coatings, carpet

backi ngs and construction materials. The aqueous di spersions are

particul arly useful in tlﬁQﬂ@WﬁE&}hYmngBERSI@Nand accordingly it wll
be convenient to hereinafter describe the invention with reference to this
application, however it is to be understood that the aqueous dispersions
have ot hiiis gfvehiiemidlatesto the ProduatiemandVose ¢F, aG8out Wspelsinnsl aflwiterdisslublees a
sequenti al emul sign polynerisation 15 process for peki ng an agueous
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parti cl exhibitimgea tensperataretdependent viscositpnThe investidrt also reldtgwitozthe nse affthesee cor e
and swelling of. the partj.cles. The swel]in al ,ows the ueous di spersion
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thereof 1n a“water based coating nposition. It has now been found that
t he 10cqremarationonf ghints amhaccordinglypiti will be comtepieat e thereinaften| desdribe the

het er opal r dunin ol r.i sat. op _and undey. pagticul ar ndj,ti ons can
oerance inyetopaii kel SaH Ao drwelististe bt itk Abad B ABhE S e,
and proﬂiﬂﬁrwgﬁﬁraﬁélﬁﬁﬁﬁﬁ.on exhibiting a tenperature dependent
viscosity. Accordi:ngly in a first aspect the present invention provides a

process for preparing an aqueous dispersion of water insoluble polyner

parti cl C e S&00; r \N o) L.sat L.9 .
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NONODSI i groekss tfor @aking’ &f afnesms alisheksigrhof evaedVingaluble heteropolymeric particles
having a core/sheath (or shell) structure. The core, which contains acid monomers, is

alkali swellable such that addition of base to the polymerised particles to neutralise the

acid monomers results in hydration of the core and swelling of the particles. The swelling
allows the aqueous dispersion to be used as a thickener for water based coating
20 compositions. It is also suggested that the dispérsion could be used as a binder or part

thereof in a water based coating composition.

It has now been found that the incorporation of a reactive amphiphile into a water insoluble
heteropolymer during polymerisation and under particular conditions can enhance the
25 thickening of an aqueous dispersion of the heteropolymer and provide an aqueous

dispersion exhibiting a temperature dependent viscosity.

Accordingly in a first aspect the present invention provides a process for preparing an
aqueous dispersion of water insoluble polymer particles comprising:

30
a) preparing by polymerisétion an aqueous dispersion of water insoluble particles

of a heteropolymer including monomeric units of a reactive amphiphile having



.WD 01/ 05844 PCT/ AUO0/ 00844 -2 a cloud point and nononeric. units of a

hydr ophi | w0 ososequer, said pol ynerisati on bei ng conduct ed POTAG)/NSeEENCe
of a stabilising agent and the reactive anphiphile and at a tenperature
above the cloud point of said anphiphile, 5 b) cooling said agueous

di spersion to a tenperature below the cloud point of the reactive

anphi phil e such that the viscosity of th%_aqueous di spersion increases. As
used herein the term"cloud point" refers to the tenperature at which the
nol ecul es of 10 reactive anphiphile disassociate fromthe water nol ecul es
wi th which they are glydrate_d to the extent that_ they forma separate
phase. In the absefcto¥d ReinbnEds menomesise Moits cef)| & diydrophilic cavanemennsaid an
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cl ear solution of the apphiphile 15 to becone cl oudy, hence the term "cl oud
point". In the enu?’??la'ﬁﬂgﬁl yneri sation process of the present invention it
is beligved that this event results in the anphiphile becom ng associated
wi th and enbedded in the oil phase of the emulsion. Many factors effect the
cl oud poi nb) of an conlingshid ague@es/dispersios t¢ hdampéramtobealowrthe cRAdGRIRT dfahe i N
Chapter 11 of Noni oni ¢ Surfact.ants em cal Analysis Vol. 19 Surfactant

Sci ence series, edfReHveRmRRL ch gf?&mesmsmo{% ageops dispersion jncreasss 7
which is incorporated herein by reference. Wile the exact tenperature at
whi ch the anphiphile dissociates fromits water of 25 hydration in the
emul si on pdis hergin e teray!'dlond point” frefecatot the tempeaatureegt whiclks dhe tnelecules of
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little surfactant is present. This phase separation causes a clear solution of the amphiphile
15 to become cloudy, hence the term "cloud point". In the emulsion polymerisation process
of the present invention it is believed that this event results in the amphiphile becoming

associated with and embedded in the oil phase of the emulsion.

Many factors effect the cloud point of an amphiphile. Several of these factors are
20 -described in Chapter 11 of Nonionic Surfactants Chemical Analysis Vol. 19 Surfactant
- Science series, edited John Cross, published by Marcel Dekker, Inc. 1987 which is

incorporated herein by reference.

While the exact temperature at which the amphiphile dissociates from its water of
25 hydration in the emulsion polymerisation medium is difficult to measure, it can be
approximated by measuring the cloud point of the amphiphile in an aqueous composition
similar to the aqueous phase of the emulsion. As indicated in Chapter 11 of the reference
above it is possiblc to lower the cloud point of an amphiphile by changing the composition
of the aqueous phase. For example it is possible to change the cloud point of an

30 amphiphile by addition of electrolytes, such as those based on alkali metal ions. Addition
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depr essi Qn cl oud point which can be quite marked m

"cl oud pdyﬂﬁim#gfnornally only applicable to nonionic anpﬁlpﬁihggkﬁﬁomever
5 sone ionic surfactants al so have a cloud point at a pH at which the
surfactants are uncharged. For exanple anionic surfactants, such as
"phosphat es, sul fonates or carboxyl ates, nay have a cloud point at a pH
bel ow t he pKa of the phosphate or carb@xylate Simlarly cationic
surfactants, such as primary and secondary anmine surfactants, may have a
cloud point at a pH above the pKb of the am ne group. 10 The reactive

anphi phi | ¢f sl dienabtesigaierallyi dausesed depsressibn6fihe GlcudCpsititiwhivhrian decquiteei ng
capabl e of being |ncorporated into-the heteropol ymer. The anphiphile may be
|ncorpora¥@dwﬂnto t he "backbone" of the heteropol yner or the anphiphile my
become incorporated into the-heteropol yner by reacting with functional
groups present on the 15 "backbone" nononers. Exanples of reactive :
ra;mphi phi : The mﬁﬁbclbl&éd)fpohﬁ} Mnbmmﬂlyﬁaﬂyltapﬁhéable) td Inembﬁmklﬁmplaphﬂes% lfhewgverb'l
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vinyl groups, and I ch have Suitabl'e 25 cl oud point characteristics are
Bl enm#0 70PEP- 350B (NOF Corp.) and Enmul sogen R109 (Cd ariant). The reactive
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1ncorporated into the "backbone" of the heteropolymer or the amphiphile may become - - )

incorporated’ into' the heteropolymer by reacting with functional groups present on the

15 "backbone" monomers.

Exe.mples of reactive amphiphiles capable of being incox_'poi'ated into the backbone of the-
heteropolymer include: sﬁrfactants having oneor more.' polymerisable double or triple -
* bonds, euch as the unsaturated fatty acid and fatty alcohol alkoxylates and surfactants
20 .contammg reactive double bonds denved from (meth)acryl or vinyl groups.’ Examples of \J
‘reactive ampthhlles derived from unsaturated fatty acids and alcohols include undecylemc- T
acid ethoxylate, undecylenol ethoxylate, lmoleyl acid ethoxylate, hnoleyl alcohol ~
ethoxylate and octenol ethoxylate. Examples of commercially available materials which = -~
contain unsaturation derived from (meth)acryl or vinyl groups, and which have suitable
25 cloud point charactetistics are Blemmer 70PEP-350B (NOF Corp.) and Emulsogen R109
| ..(Cl.ari.ant). The reactive amphiphile may include block copolymers of propoxylate,
ethoxylate and/or butoxylate with a reactive. group or may be an ethoxylated alcohol or * - -
acid with propylate or butoxylate attached. These amphlphlles generally become :
incorporated into the heteropolymer by free radical mechanisms.

30
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i ncorporated into the heteropolyner by free radical nechanisns. 30 1110 WO
01/ 05844 WE /64 00844 -4 Exanpl es- of reactive anphi phi PET/ANBAMRE of
reacting with a functional group of a backbone nononer include those
unsat ur at ed anphi phil es descri bed above, as well as anphiphiles having
reactive groups, such as carboxyl ates, sulfonates, phosphates, primary or
secondary am no and other groups known t0 those skilled in the art as being
capable of 5 reacting with the backbone nononmers (whether before or after

I ncor poration |nto t he heteropolyner) under the’ pol ymerisation conditions
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group of a bone nononer inc , such as stearyl ethoxylate
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| yeth h ff MZO?O Any . I
Do Lrrpl oy R StH0Bd4ry e 81 pihEY EOHPS RRovT o ara ifled IGR Srtes borRCARE B | o
has a o Olﬂehcaﬁ% Nith 35 %éaemh@mﬁoni&@ RAOEeTBERIE b At} (h'ibdrﬁtﬁ'hﬁ&? into_the

functional grolps capable of reacting wth such reactive anphi

i ncl ude glhyterapolymes) nadmthapelymenmoyu nditions employed.c ammmmﬁmyn ate,
or isocyanate ont |n|n MonNaer s as_ 2-i nt oe et hacr A
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20: of re%ggﬁabgeg{dmﬁm@n anphi phil es and reactive groups on backbone

nononmers which would allow incorporation of the reactive anphiphile into
t he heteropol yrrer The reactive group of the anphiphile nay be present in
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nmost backbone monomer 1nclude phosphates, such as stearyl ethoxylate phosphate or
carboxylates, such as alkylsuccinic anhydride ethoxylate, and polyether amines, such as
Jeffamine M2070. Any of these amphiphiles may be employed provided the
polymerisation medium is such that the amphiphile has a cloud point.
15
Examples of backbone monomers which include functional groups capable of reacting
with. such reactive amphiphiles include glycidyl methacrylate or acrylate, acetyl
acetoethylmethacrylate, or isocyanate containing monomers such as 2-isocyantoethyl
methacrylate. A person skilled in the art would be able to readily determine combinations
20" of reactive groups on amphiphiles and reactive groups on backbone monomers which

would allow incorporation of the reactive amphiphile into the heteropolymer. -

The reactive group of the amphiphile may be present in either the hydrophobic or the
hydrophilic region of the amphiphile.
25
The exact nature of the amphiphile employed will depend on several factors, the most
important of which is the cloud point. Accordingly the degree of alkoxylation, the width
of the alkoxylate distribution or other structural features of a given amphiphile are less
critical than the cloud point of the resulting amphiphile in the polymerisation medium
30 employed.



i mportant of which is the cloud point. Accordingly the degree of :
al koxyl an osefie Wi dth of the alkoxylate distribution OPCT/AHIEn00844r uct ur al
features a grven anphiphile are less critical than the cloud point of.
the resulting anphiphile in the polynerisation nedium 30 enployed. WO
01/ 05844 PCT/ AUO0/ 00844 Preferably the anmphiphile has a cloud point of at

| east 10C. above: the normal use tenperature of the water-based
conposition or paint. Accordingly the ar?phl phile preferably has a cloud

poi nt of greater than 45C, nore preferably above 50C and nost. preferably
bet ween 50C and 100C. 5 The anount of anphiphile enployed wi|l also depend
on sever aPreferablyr the amphiphiie as necloud snomidOfgﬂfd legste 1 HB?C tabovelithp aosmalnuse -
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desi gned preférablydatweend0°€ andJOAYE. essential that 100%is conbi ned under
- the conditions of the polynerisation. The famly of ethoxyl ated
anphi pl§| | es derived fromthe Ccenol hydrophobe is particularly useful in

the presefje ibant b Phii‘;hil@'eih | WilEalby depaidose severdl Factorsy umlndxng theof .

nono 15 unsaturated (oleyl) an | -unsat ur at'ed (I i nol eyl iﬁ units.
l'i nol eyl ﬂemdlemd use ofthe d:spgzanomyhowemtth%mam amphipkils will mﬁerablymﬁ s

entity ca wn to _hec § mer during .
pol yneris @q@ﬁ%?5%&?(@%%&%€h%éﬂa§°weﬁere| nrefers to
nononer s Whl ch have .a 20 solubility in vvater of at |east 5g/L. Exanpl es

sui tabl e hydrophilic nmononers include neth met hacryl ate,. et hyl él
vi nyl 18cedatispontgn the, amphiphile is tltr?@tlﬁﬂ??’r"flq”@ heneeyca Rﬁ’gf?p
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sol ubl e npnfdTRIsSential thet tDGO%newonﬂaineﬂhnﬂer thei donditions, of ke polymefisasion. The

hydr ophi I i ¢ mongners 25 prefer y 99% referabl 0 to-
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portion of . Jiiein i prusEt!ihFentiBRO TR s Qﬁééethé ﬁ?ﬂt%ﬁi%& contains a mixture of mono- -
15 unsaturated (oleyl) and di-unsaturated (linoleyl) units. The linoleyl fract;on is more readily -

reactive and a minimum of 20% of this entity can be shown to become incorporated into

the polymer during polymeriéation.

The term "hydrophilic monomers" as used herein refers to monomers which have a

20  solubility in water pf at least 5g/L. ‘Examples of suitable hydrophilic monomers include v
methyl methacrylate, ethyl acrylate, vinyl acetate, methyl acrylate, acrylic .'acid, '
methacrylic acid, propyl acrylate, isopropyl methacrylate, hydroxy ethyl methacrylate,
hydroxy propyl methacrylate, acrylamide and methacrylamide. Other examples of water -
soluble monomers would be known to those skilled in the art. The hydrophilic monomers-

25 preferably make ﬁp 5 to 99%, more preferably 60 to 95% by weight of the heteropolymer. -

In a preferred embodiment at least a portion of the hydrophilic monomers have ionizable
groups. The ionizable groups may be acid groups or basic groups. Examples of suitable-
acid monomers linclude methacrylic acid, acrylic acid, itéconic acid, p-styrene carboxylic
| 30 acids; 'p-siyrene sulfonic acids, vinyl sulfonic acid, vinyl phosphonic acid, ethacrylic acid,

alpha-chloroacrylic acid, crotonic acid, fumaric acid, citraconic acid, mesaconic acid and

pam



groups. The ionizable groups may be acid groups or basic groups. Exanples

" of sui tab%,s)01 gm nmononers i nclude nmethacrylic acid, acrylpEr/f080hosddt aconic
acid, p-styrene carboxylic.30 acids; p-styrene sulfonic acids, vinyl

sul fonic acid, vinyl phosphonic acid, ethacrylic:acid, alpha-chloroacrylic
acid, crotonic acid, fumaric acid, citraconic acid, nmesaconic acid and
111~ WO 01/05844 PCT/ AUOCO 00844 -6 nalq(?li c acid. Exanples of readily

avai |l abl e basi ¢ nononers include 2-(di net'hyl ami no) ethyl and propyl

acryl ates and net hacryl ates, and the correspondi ng 3-(di et hyl am no) et hyl
and propyl acrylates and nethacrylates. Alternatively, the required basic
groups coulmiléie acidor Bxamples of y apaidable basi¢ momonlerssincludé (2alimethy! amino)
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wei ght of the heteropolymer. In addition to the hydrophilic nononers the
het er opol y dexmedeiyz sife by siopt 1santioniof gnelpfinbtional rwnemennaxch ah glyicidyl methaceylate
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proportion of ionizable nonomers or hydrophilic groups. The presence of
hydr ophobi do 1¢%rhyeightcefithebstetopelymeri o the fil m properties of a resultant
coating. Exanples of |ess 15 sol ubl e nononers. which may be incorporated
into the heteropol yner include styrene, al pha-nethyl styrene, butyl

acryl ate, Bayditiontdihe hydmphilicangtonises the hieterspotyméreniyy contaih Rame Wydiophobic
I'stdr yl et hacryl ate, stearyl nethagryl ate, ethyl hexyl nethacrylate, crotyl
met hacrlf} afmonomexs, i’ﬁymgnﬁt Water \aokuhality o ess | thamt Yedker yIibgt Bresence o hygrophobic

nmet hacryl a ' » Ry r e : s vinyl L Nyl
urat ¢ et gongHe may RAHAUE gBiliyoe il bislish 3o ickedy 1y Bia70¢ Bl B
75% b%/ V\ﬁi @gmpemteefoprthiﬁefﬁﬁi of the slwdtdﬁubié&%mnbr:wfmt gxmpléﬁbﬁlﬁhqedsﬁfgsﬂﬁehan
10% of the heteropolynmer,. The nononmers may.be utili 1 in nmononeri,.c form or
in the for W“&‘EBHWE megpmers,of hydgo gEqUps- rﬁrf:%enﬁay?@admﬁe Cin

prepol yner ingGdnierd Bin SdrithiBite t6 theBinh PréPePtiesf a resultant coating. Examples of less

15 soluble monomers which may be incorporated into the heteropolymer include styrene,

alpha-methyl styrene, butyl acrylate, butyl methacrylate, amyl ‘methacrylate, hexyl
methacrylate, lauryl methacrylate, stearyl methacrylate, ethyl hexyl methacrylate, crotyl
methacrylate, cinnamyl methacrylate, oleyl methacrylate, ricinoleyl methacrylate, vinyl
butyrate, vinyl tert-butyrate, vinyl stearate, vinyl laurate etc. Preferably these less soluble

.20 monomers make up less than 75% by weight, more preferably less than 45% and most
preferably less than 10% of the heteropolymer. '

The monomers may be utilised in monomeric form or in the form of prepolymers. For
example the acid monomers may be added in prepolymerised form, either in the form of a

25 pre-homopolymer or as a pre-copolymer with one or more of the hydrophilic monomers.

The monomer composition may- further include monomers with more than one reactive
group as crosslinking agents. Examples of suitable polyfunctional monomers include
glycerol propoxy triacrylate, glycerol propoxy trimethacrylate, ethylene glycol
30 dimethacrylate, trimethylolpropane tn'acrylaté and trimethylolpropane 'tri'methacrylate.



25 pre-honopol yner or as a pre-copolymer with one or nore of the :
hydr ophi l§&eisagyers. The nonomer conposition nay f ur t herPGTIAUNE8440NONET S
with nore than one reactive group as crosslinking agents. Exanples of

sui t abl e pol yfunctional nononers include glycerol propoxy triacrylate,

gl ycerol propoxy trimethacrylate, ethylene glycol 30 dinmethacrylate,
trimethyl ol propane triacrylate and tri rrﬁt hyl ol propane trinethacrylate. WO
01/ 05844 PCT/'AUOQ' 00844 -7 The crosslinking agent may be added in an
amount of O to 10% nore preferably 0.001 to 4% by weight of the
het er opol yner. Alternative nethods of providi ngﬁcont roll ed crosslinking may

be i ncor pSheciosg)inking ageapmap beiadded inancameunt of Brio 4% mare prfemblydhOfietos

typical ly ed b ' in the art. Such nononers include,
- 2-is0cyani’%z%‘y?&?gﬁtgégﬁ%@@,ﬁ%?mt hyl .acryl anide, and gl ycidyl

met hacryl ate or acrylate. Such functional nononers would be designed to
react =~ conpletely with an appropriate conpl enentary COrﬂact_i ng functi onal

monomer sAlamative daethods of novidigg rcortrolisd, GrRsslinking JBRY; Bea pcATROTaling, 4
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 tenper at uie, Buelembiivmerk dncludeniNisocyahtmethyl neethaegdatey N-methiyl -périylamitde, ddcone
enbedded in the particles at a. fenpgrature above its cloud poinf. It is.
al so bel i ghyeidy} mgthacrylats Qp perylate. &%ﬁu@éﬁwaw@ ‘P’%‘Flé "Fr&éfgﬂﬂﬂ 8% he
anphi phi | g | g | ﬁgﬁé' IM}?' rdabting HEncRBAAIORBhbMEr ARNE4ON of
t he anphi %ﬁlﬂg&ﬁ&\j@ﬁ éadsgéfr?ﬂg%iﬁee&p I yoxyal kyl enenéseg'ments present. in

al koxyl| at seld smofiemérariydrox4s monempgr o combingtans. i tA i widsetangeeaf ciosslinking |
anphi phil e becones L‘?ew hydrated, thereby causing the particles to svvel.w
and. r d8u| TRFRPNSATG PRSI ng  of the dispersion. This thickening is greatly
enhanced by addition of a suitable neutralising 20 agent which neutralises
the ionizabl'e. nononer.units causing further swelli na of the articles. A

f:om‘mn_br eﬁgiﬂemuegﬁshing toibe llr:méed Z}pthcaty_it isrbelievad thet onguetingdhe py didgor ne
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count er pag{ the paR@aatteiipetdtarecdbdvei e cloud poist. Chlis also believed that jonizable
15 monomers can play a role in embedding the amphiphile in the particles by associating with

the hydrophilic portior@ bf the amphiphile, ‘such as with the polyoxyalkylene segments
present in alkoxylated surfactants. As the particles cool it is believed that the amphiphile
becomes more hydrated, thereby causing the particles to swell and resulting in thickening
_ of the dispersion. This fhiékening is greatly enhanced by addition of a suitable neutralising
20 agent which neutralises the jonizable monomer units causing further swelling of the

particles.

A common requirement within the typical formulating practices for waterborne latex based
products is that théy rely'on the use of theological additives and other modifiers to a much
25 greater extent than their solvent based counterparts. Depending on the end use, a typical
latex paint might contain four or five different additives to provide the balance of
viscosities required for application, anti-settling and flow characteristics and to optimise

film formation.

30 Within the group of rheological control additives, one class are the 'so called alkali

swellable acrylic thickeners (ASA), which are acid containing acrylic latex copolymers.
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any sort. fheslogical profilgeqtirade it is preferable to carry out a sequenti al
pol ymeri sati on where the reactive anphiphile and ionizable nononer are
concentrated in a first feed, or "core" feed. The second feed of nononer

i's termed ghfvenfibfftihterb628 codtihgs typically rely on the inclusion of some co-solvent as an
) aid to film formation and giving the particles sufficient deformability to bind the pigment

15 particles and hence form useful films. The added co-solvent evaporates from the film both
during and after film formation contributing to unwanted odour and environmental

damage.

This invention provides a formulating approach which is capable of overcoming both of
20 these limitations. A latex can be formulated which can be used as a sole binder in a paint
film without the use of co-solvent or external rheological control additives of any sort. For
this objective it is preferable to carry out a sequential polymerisation where the reactive
amphiphile and ionizable monomer are concentrated in a first feed, or "core" feed. The
second feed of monomer is termed the "sheath" feed,
25
A dispersion designed to be the sole combined thickener/binder in a paint film will
preferably be one where the volume occupied by the swollen polymer particles is sufficient
to give the right viscosity to the fully formﬁlated wet paint. This will also depend on the
volume occupied by prime pigment, extender and other necessary ingredients. The extent
30 to which the dispersion particles swell is controlled by the level of reactive amphiphile and

ionisable monomer used and the way in which they are incorporated, whether in a
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may represent a substgntial portion of the tot ol ynmer. Such hi.

swel | i1y BPrlisation g apeve,BakimiR RRTHS eLF%'\EFhH}g ﬁ"rﬂ“ﬁ%*ﬁﬂ%° ROSHioB i p be |
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reactive anphiphil'e and 1 onizabl e nonomer may be chosen so as to achieve
the requi eesds,dtveiay ialsg beqgireforable totronstruct thel later usingh yingle nonsequentialrfeed of,e 20
fornulation_%ﬁfroach.mould'be to concentrate the reactive _ .
anphiphilépﬁ' SupPest oner : conbination in the core conposition, .so
‘that high swelling will-be achieved at [ower core |evels. Such a

conposi tion may be formed by using higher |evels of ion}ngl e nmpnoner Wwth
a gi vels | 3Vhken picparing gibindexnywith high swelling capacity, the core feed composition - may -

. represent a substantial portion of the total polymer. Such high swelling binders may be

. particularly useful in the formulation of a sealer/binder paint with low volatile organic
. content (VOC). The level of reactive amphiphile and jonizable monomer may be chosen B
so as to achieve the required swelling ratio in the final latex and paint.- An altgmative‘ B
- 20 - formulation approach wQuld be to concentrate the reactive ar_nphiphilb/ionizable' monomer ' -
combination in the core composition, so that high swelling will be achieved at lower core" -
levels. Such a compoS_iﬁo’n' may be formed by using hig_her levels of ionizable monomer

with a given level of reactive amphiphile.

25 The ability of a polymer dispersion to form a film is related to the glass transition -
. temperature (Tg) of the polymer. In practice, this property is determined by measuring the
" minimum film fonning temperature (MFFT) at which the film will form. In conventional
" latex formulations, the Tg of the polymer will be designed to have a direct relationship to B
the conditions of use by balancing monomers which produée high Tg homopolymers such - -
30 as methyl methacrylate against monomer such as-ethyl acrylate which produce low Tg

homopolymers.. Thus in- general, latices will be formulated to have a Tg not exceeding

1
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becom ng plasticised by water. In this condition the MFFT can 15 drop

consi der ablhardyi typisally mhevead2(iG.i the psocess o€ newtoalisation igbest ¢atriedneitrat siewated
cendi ti g&s | ati ces whi ch show control |l ed shear thickening are possible.
Particl & ndfBPEPM™%t i on can be carried out at any tenperature. |If conducted
at anbient tenperature limtation of the overall Tg of the particle,
particularly the shel]l, is favoured. 20 However, swelling of Tg particles

i s possi bl Aeneading o ithe dresent nwentinm iti ispassiblento prepareJatigas awhich rage et dilay

el evated t%fnﬁt#raﬁ‘?oien-{%ﬁp%é hﬁﬁ’Ttﬁ%vg SbAiTeS3 ‘-’@,nﬁ'ﬁﬂttﬁé”‘utapisoﬁeutralised
g and the particle swells becoming plasticised by water. In this condition the MFFT can
15 drop considerably without the addition of other coalescing aids. Under some conditions

latices which show controlled shear thickening are possible.

Particle neutralisation can be carried out at any temperature. If conducted at ambient
temperature limitation of the overall Tg of the particle, particularly the shell, is favoured.

.20  However, swelling of Tg particles is possible and may involve the addition of the
" neutralising base at elevated temperatures.. This may limit the polymer concentration or
solids content of the dispersion which can be prepared such that the dispersion will remain

pourable or pumpable during use.

25 The polymerisation is conducted in aqueous solution and may be performed using micro,
mini or conventional emulsion polymerisation, suspension or dispersion polymerisation.
Preferably the polymerisation is an emulsion polymerisation.  Preferably the

polymerisation is a free radical polymerisation.

30 To obtain particles having the required properties the polymerisation must be performed in
the presence of a stabilising agent. The type of stabilising agent will depend on the
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art. Partisglbfliset fifust 89 ﬂi@seﬁﬁilﬂﬂﬁdcdrﬁbct aindlnt &V allow fencpabiiatibs iofghe agRtve used
and the way in which it i's ad duri ng t he polynerisation. The total _|evel
y

of st abi |anmhnrgulaggdpthe§ h%tpn@hemas@w& the palymera and pofdogeslf, fordpstancedme

particles an objective can be .-
achi eved 6{1/‘8(%% B &Haﬁfé&;ﬁ&ﬁﬁ&%@ﬁ%ﬂn@gp ?Qéérgr%norrer and initiator in |
the presence of stabl lisi ng agent to forman - initial population of pol yrrer

g? rti Cll Ses u%upaalrtluﬁet ize m% the %geygner%stﬂelgslxgnscan beh\e/ar?eedegy parutnllb%lreo methods- nel?

known to persons skilled in the art. Particle size can be related to total Jevel of stabilising -
agent used and the way in which it is added during the polymerisation. The total level of
stabilising agent is adj_usté;_l so as to maintain the stability of the particles formed early in
the polymerisation. Such an -objecti_vé c_aﬁ be achieved by the addition of a small amount

20 of monomer and initiator in the presence of stabilising agent to form an initial population. ~ .- |

| of polymer particles usually termed "seed particles”. The seed particles are a means of -

controlling particle number and can be prepared by polymerising a small quantity of oné or -
more of the monomers from the first seed or other appropriate monomers. Further growth -
of the seed is then induced by the gradl_lal' addition of further monomer and initiator

25 together with a small quanﬁty of additional stabilising agent. Large variations in initiator

concentration at different stages can also be a method for size control.

For the dispersions which are the subject of the present invention, the size of the
heteropolymer particles -can be controlled by varying the addition rate of the reactive
30 amphiphile. ‘Rapid addition gives rise to large particles. More gradual addition of the
reactive amphiphile leads to final particles which are smaller. Dispersions. of small

Tl
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appropriate nmonomers. Further growth of the seed is then induced by the
gradual addition of further-nonomer and initiator 25 together with a small
quantity of additional stabilising agent. Large variations in initiator
concentration at different stages can alpo be a nethod for size control.
For the dispersions which are the subject of the present invention, the
size of the heteropolyner particles can be controlled by varying the
addition rate of the reactive 3Q a i.phile.. Rapid.addition.gives rise to
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achi evegent of specific particle size targets. 5 Reduced particle size
inproves the ability of the dispersion to bind pignents and hence broadens
t he for nul Reducgd Iparticle,sizge amproyes,/ the gbilitysofithe disperseonutoi bind rigments tand dener

surface earance. -Accordingly the.use.of seed particle f tign

feed prot g@@?@%ﬁﬁﬁ%@ﬁ@@f}ggﬂﬁﬂ%f@e _%%@i‘i?"@ﬁ"b © Iuglgﬁrln? §‘é‘9{a¥§%rﬁ“§rﬁ“faf§9%r e
preferred siparanésPAdcominglp ahé usel Of isbéd particledfodnaten ahdfeipfitocols which
applications. The pol ynmerjsation process,_r equi res an initiating nmechani sm
The type avesulhde r glosk addidion ofi xepetiver agphiphile iase prefstred avhepi preparipe gdsdh
the typgs @f apn of the polynerisation. 15 For

exanpl 26 t%é pQ %ﬁ’?&gg‘?&g‘r{n%ﬂﬁ%ﬁ&?’m tiated by water soluble initiators
such as ammoni um persul fate, potassium persulfate, tertiary butyl

hydr oper oxi de and sodjum sulfite fornal dehyde, or oi] soluble initiators
such as tefke a@lymgggz}gonﬁgpq;ﬁgﬁ sequires ap inytigting mechanism. The type and nature of the

initiator or initiator system will depend on the types of monomers and the nature of the

polymerisation.

15
For example, the polymerisation can be initiated by water soluble initiators such as
ammonium persulfate, potassium persulfate, tertiary butyl hydroperoxide and sodium
sulfite formaldehyde, or oil soluble initiators such as tertiary butyl perbenzoate or azo
‘initiating compounds, such as AIBN. These can be used as thermal initiators or in suitable

20 redox pairs well known to those skilled in the preparation of aqueous dispersions.

The polymerisation should be conducted at a temperature above the cloud point of the
reactive amphiphile. Preferably the polymerisation temperature is greater than 5°C above
the cloud point, more preferably more than 10°C. The reaction is preferably conducted at

25 atemperature below 120°C, more preferably below 100°C.

As mentioned above the thickening which occurs as a result of cooling the heteropolymer
dispersion from the reaction temperature to below the cloud point of the reactive
amphiphile can be enhanced by ionization of at least a portion of the ionizable groups of
30 any ionizable monomer units. This can be achieved by adding a suitable neutralizing agent

following polymerisation, or it can be achieved by adding the dispersion to an aqueous
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- preparation of aqueous di spersions. The pol ynerisation. should be conducted
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basi c groygﬂicidgﬂ_ude m neral acids, such as HCL, H2SO4; HNG3 and H3PO4 and
cl

organic a S, such as acetic acid, lactic acid, formc acid, citric acid

and oxalic acid.. 10 The .dispersions of the present invention exhibit au

t enperatu ependent .vi scosi t even -after neutralisation After -
pol yrdDi o Loe QiFPERiERg L i BRSHiavelER eafipy L erirrie EREUERLERRTPvee

reactive aa%catalisati6es ket palymerisationhd didfersibn i€ ol toibel 6 thedwid pisint he
tenperature again can result.in a reduction in viscosity (i.e. thinning),.
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tend to.shrink in volume. The viscosity in this case will generally not return to its original

pre-neﬁtral_ised value because of the presence of the neutralised ionizable groups.

As used herein the term "core" refers to the internal region of the polymeric particles and
20 the term "sheath" refers to the outer regions. Thrdughout the speciﬁcéﬁon the polymeric
particles can often be referred by references to this core/sheath type structure. While the
core/sheath terminology implies that the particles are composed of two separate structural
~ components, of possibly different composition, it is to be understood that the particles may -
not have this exact st_ructﬁre and that the distinction between the core and the sheath may
25 not be as precise as suggested by this terminology. .

The aqueous dispersion of the present -invention may be prepared via a single

polymerisation step or the polymerisation may be conducted sequentially. Since it is the

core which- must contain the ionizable groups and the reactive amp_hiphile, when
- 30 conducting the polymerisation sequentially it may not be necessary to include ionizable

monomers or reactive amphiphiles in the outer layers or sheath. It has been found however




As used herein the term"core" refers.to the internal region of the

" pol yneri eypaibssakes and 20 the term"sheath" refers to tRETAKHMO08dgi ons.

- Throughout the specification the polyneric particles can often be referred
by references to this .core/sheath type structure. Wiile the corelsheath
termnology inplies that the particles are conposed of. two separate
structural conponents, of possibly diffigrent conposition, it is to be
understood that the particles may not have this exact structure and that
the distinction between the core and the sheath nay 25. not be as precise

as suggested by this term nolo The agyeous ersion of the pyesent
i nvention %}e Ereﬁ‘?‘lgﬁ Somg |“§“ WQP%me’gdPWﬁa?‘FtEra o 8t 83515 PepefEtion o

pol ymer i sgid Gay Pg%&@@ﬂﬁ'%a@é} iR torbdeton. Srme %e §f 5115& h&ﬁ&ﬁhﬂ‘ﬂ&' ch

must. contailn t ni zabl e groups and the reactlv I phi
conduct i nmdﬂmmqmlsyoleas thoise oontamq@hudrwty, yanmiide mayrendn gtwps;emaasaho yasgist in

I ncl ude ionizabl e oner s..ar reactl a h| s in the outer, ayers or
sheath. | BoREERBcot TS RIoAURRE 48 BecpoiSmetrebich umals

that the REASAMIGaRhgSO8Re SOMMIH Y tﬁaﬁﬁé‘ﬂé&ﬁ&ﬁes 'ch b@?re@!ﬁeﬁ'in ARV the €8fe aﬁﬁs' st
penetration of the neutrali si ng base and water into the core region. The

presence cheath have diffgreppbompaesitionsn Siasnsconductingzthe phlymerisatintesequergially dt isxy ,

d I t f th I
agent . _ContmgetRaRe nufthyis 2 FEM &b actnedbly R ne B Bine el S et geo
one of V\'h'IPi% dlso fokjirtahthaDWhén HeRBspeiiolR tB'RAREE ds b Paitid biildef Hat AR hedthd
sheat h have different conpositions. Wen conducting the polynerisation

sequent i albiay aj compositionpwhich mllown goalesnsner; ared ﬁlhay@nyafmn o guring of dho primbabl e

tho 't he | i en the
di sperls hﬁ‘le%oFﬁ ‘L’%gc%%g&dhgg?g&ﬁ\gl%%t | ndeflef Rgtsalg H@@pcﬁﬂé% ﬁmﬁfé R'Qﬁ{n ater,
conposi t i eAdwhé sinitdune fdmdomhia saempaaﬁml(MFFm eyt ¢dii§1defthUIW thin {hee
pai nt. 10 The coal escence and filmformation may be_ai ded %% swel ling . of

the parti @obanes glasstrarsition seraperataren{ Ya)mukhe iackial JYRTR Tt parpenlat latex (WHFT)

may be con, T t t
(Tg). The a%%ﬂﬁ%paﬁ | cu{gar rf)g{%@(aw af‘ﬁ@i dr’ﬁ%ggi\%m t’ngll‘:gé1 #’
neut r al i safithe aﬁpmtalnle randr thal exaentdod watars uptake mmﬂsﬂuéldemdgydrlﬁtn@assa@f at he

anmphi phile and th tent of ter ake and thickening |f necessary a
P p15 convention: so vent suc?) as lexanol {from Eastman) or oasol [ (from Chemoxy Ir)xlt

may be added to assist coalescence and film formation.

The particles having the core and sheath structure described above are a particularly
preferred embodiment of the present invention.
20
Accordingly in a further aspect the invention provides an aqueous dispersion of water
insoluble heteropolymer particles wherein said heteropolymer particles comprise an inner
polymeric core and an outer polymeric sheath, wherein said core incorporates units of a
reactive amphiphile having a cloud point, said units of reactive amphiphile being
25 substantially hydrated, and wherein at least a portion of said sheath comprises polymerised
hydrophilic monomers, said dispersion exhibiting temperature dependent viscosity. In this
aspect of the invention it is preferred that the polymeric core incorporates neutralized

ionizable monomers.



15 conventional solvent such as Texanol TM (from East man) or Coasol TM (from _

Chenoxy | %&H"ﬁgﬁy be added to assist coal escence and fil B&HOLidRlebs?: The

_particles the core and sheath structure descri bed above are a
particularly preferred enbodi nent of the present invention. 20 Accordingly
in a further aspect the invention provides an aqueous dispersion of water

I nsol ubl e het eropol ynmer particles wherein said heteropol yner particles

conprise an inner polyneric core and anlduter polyneric sheath, wherein
~said core incorporates units of a reactive anphiphile having a cl oud

~point, said units of reactive anphiphile being 25 substantially hydrated,
and wher ei Thatinvemioh als® Provides o aq&édmsﬂiegdrhbﬁaifpwhﬁewmgﬂf&éieﬁblymer S

hydrophilic np oneLsL,saL ~di spersion exhibjting tenperature dependent

vi scosi t y. Pacles; wherginsaid heferopglymes\nagicles incorporate yritscof, ydrephilic ignizable

peT) Avoo ofgmeR ARl S g Bhoul BB RARRIE. T oous di spersion of

wat er 'insoluble heteropol ymer particles, wherein said heteropol yner

particles jpcorporate unjts ff h drotp,hi i c ionizabl mononers and reactive
the i%ﬁéﬁgfe

anphi ph?| e TR ABIEgHS disPerRiony, g Gent igvention payehs use K op pindersin a
present in i : d1aS 3+ hideneliQh tDidpd = 1, 4800 3 uch
applicati oﬁﬁ%e%ﬁ%?@?‘gﬁﬁg@%% b{i%.&%rgd(%%g?r?g vh\;llﬂtlllilhig‘(’)v#lt\[;l:ércl)%1 ]i'-"%nnde(l)?1 aP
pai nt addi paiueadditivesoop comporentsotop provideea papdi base loa ontpositionpafsibei requiraf ©

the. required . characteristics | es of,.suitabl e.paint.additives, [n
addi ti on tBhaf?Féerbsi%ﬁﬁe ,ga{qp.qsucgesul ec‘?@é‘ﬁe‘f‘@,mvgﬁt'inf g &bg’rﬁ ,nhffvm"l“&e
absor bers, qfoleRAYS hitifuRgdl RIS, UV -abSHBBsObxibliRYE difmBAE! diL. €SoBYofDflese | |
preconbi ned Wi th the aqueous_ di spersions bef ore incorporation into the ;
pai nt dOnpadditivesrmayTbe pregombined withythe siquenus dispersians sfore dncorparatiominte theor -
t hi ckeners_f.or adhesiv textileg coatings, ,carpet .bagki ngs and .
const r uct | B sepERoREop. T apigins dispeiifors Y leS b Beed; 28 b pHackgmags for
- conbi ned wadhesiel]i textiRs coatings Gaesee Nbackkipeand ronlteuctioht maldrvials. In these
applications the dispersions may be combined with additiyes’ and components known in the -
art, | |
15 _
' The aqueous dispersions of the present invention exhibit 'a_temperaturé dependent viscosity

which makes them useful in many applications in the coatings and adhesives industries.

Such dispersions are useful as self thickening sole binders for coatings. In this application

20  the water swelling behaviour of the hydrophilic core material may be used to assist in film ‘\J

formation such that the conventional co-solvents normally used for this purpose are
reduced or even eliminated. In addition to the environmental advantages, paints

- formulated in this way have a highly favourable cost/performance balance.

25 In a further embodiment of the invenﬁon; dispersions are formulated which show
extremely high viscosit:y and even viscosity which increases with shear rate. Such
dispersions can be blen'ded; with conventional paint making ingredients to give working
paints with reduced levels of additive thickeners. The dispersions formulated in this way
are able to display their viscosity characteristics at lower levels of acid monomer than

30 those formulated with conventional alkali swellable thickener technology.




The aqueous dispersions of the present invention .exhibit a tenperature

) depehdent%ﬁq‘gﬁuy whi ch makes them useful in many applipetiauoweoss t he
.coati ngs and adhesives industries. Such dispersions are useful as self

t hi ckeni ng sol e binders for coatings. In this application 20 the water

swel I'i ng behavi our of the hydrophilic core material may be used to assi st
in film formation such that the convent hgnal co-sol vents normal ly used for
this purpose are reduced or even. elimnafed. In_.addition to the

envi ronment al advant ages, paints fornulated in this way have a highly
favour abl e cost/performance bal ance. 25 In a further_ enbodi ment of the

i nvent i on, Injiosdezrtoi faciitate anf understanding whithe invention esferenne willheymade dedbet y
and even viscosity. which i.ncre S shear rate. ,Such . di rsi_Qns,. can
Do bl ended SeIPEYiboRERBpIar BACh: Llttrg SenG - Erbfelied s Kiget ! oL i o AR
pai nts wi t poweseckds tevehadeitoad diat meq,a&mlnmaeme flowiis BescHbHGS is not to
formulated in this way are able to _display their viscosity characteristics
at | ower | évmr@dsﬁhmm%tbﬁlnmnonh@emﬁwée deseribedat ed wi th conventi onal
al kali swel |l abl e thickener technology. Mm: WD 01/05844 PCT/ AU00100844
-16 In order to facilitate an understanding of the invention reference wll
be made to the acconpanying exanples which illustrate sone preferred

aspects of the invention. However it is to be understood that the
particul ar EXAMPLER fol | owing description is not to supersede the

generality the i ' wkﬁ.fgr [ [MelToF ]-M%@.ES In the
exanpl es t%rg{l:}eoé?mg mrégma ogrgew a%bgﬁgét%gggﬁi@gnean}nﬁgs I'ndi cated: 10
A ossary of Mononer abbrevi ati ons MONOVER NAME acrylam de AAM acrylic acid

AA butyl agrylate BA 15 tert-bytyl acrylate TBA
I){) %;lo%ary of Monomer am)revtia ons e

MONOMER NAME

acrylamide AAM
acrylic acid AA
butyl acrylate BA
15 tert-butyl acrylate TBA
tert-butylaminoethyl methacrylate TBAEMA
N,N-dimethylaminoe_thyl methacrylate - DMAEMA
ethyl acrylate ~ EA
glyceryl propoxy triacrylate 'GPTA
‘ 20 triethylene glycol diacrylate - TEGDA
~ Trimethylolpropane trimethacrylate " TMPTMA
glycidyl methacrylate GMA
methacrylic acid ' MAA
methyl methacrylate MMA

25 styrene ST

In each of the following examples, the composition of the reactive amphiphile component
is as designated by the manufacturer. Where the composition involves ethylene oxide
units as part of the hydrophile, convention allows for composition to be described in terms

30 of the average number of ethylene oxide (EO) units per chain. However for the purposes



tert-butylam noet hyl nethacrylate TBAEMA N, N-di net hyl am noet hyl

met hacr ylapo/bEMA et hyl” acrylate EA glyceryl propoxy tPCHAUQN/8E GPTA
20 triethylene glycol diacrylate TEGDA Trinmethyl ol propane trinethacrylate
TMPTMA gl ycidyl nethacrylate GVA nethacrylic acid MAA net hyl

met hacryl ate MVA 25 styrene ST In each of the follow ng exanples, the
conposition of the reactive anphiphile_ffgponent I s as designated by the
manuf acturer. Where the conposition involves ethylene oxide units as part
of the hydrophile, convention allows for conposition to be described in

t 30 of th f. et hyl I d EQ ' | .chai

e Ok muRlE Rl b b5 S ebsbed 5 b Bl o,

th | oud ' ' ' ' [ f th
o1 oL el b 5T ] RIS nd st 6 gl our of (he

mat eri al experi nment and specified”in each
exanmpl e. Viscosity measurenents have been used to characterise the.
di spersions nmade in the | es. The e ment used for viscosit

c .
measur emerfiseosite MEBSHRSRERts| ?waeb gan Bied) o, CQ‘;JII gt the dispersiep amag bthg o
Cap100Q we)?ﬁﬂﬁ%%gTWrﬁérﬁ NSEd M4 95068y Sheasurelets apar SS3000. Sheen .

| nstrurents . | scosity measurénents have been carried out in the
range 20- BaéokfickkMuodeldDY-I16 Viisepmeteraqueous di spersi on of copol ymeric

par ¢l es e 1o, Bt 160 VLMY -
Rotothinner Viscometer '
MFFT bar SS3000. Sheen Instruments

All viscosity measurements have been carried out in the range 20-30°C.
Example 1
15 (a) An aqueous disp.ersion of copolymeric particles was made by the following
method: '
@) First monomer feed |
_ A first monomer emulsion was made by ad_dirig to a vessel, 86.8g of ethyl
20 acrylate, 119.1g of methyl methacrylate, 2.1g of glyceryl propoxy \./

triacrylate (Sartomer SR9020) and 5.7g of acrylic acid. To this mixture 9lg
of an ethoxylate (12EO) of HD-Ocenol 110/130 (Henkel) with a cloud point
- of 74-78°C was added. To the mbnomé_r mixture was added 6.1g of a 30%
solution of sddiurh dodecyl sulfate in water, and 522.7g of de-ionised water,

25 | and an emulsion formed under shear.

(ii)  Second monomer feed
‘A second monomer emulsion was made by mixing 35.3g of ethyl acrylate,
111.9¢g of methyl methacrylate, 2.8g of acrylic acid and 1.5g of glyceryl
30 . propoxy triacrylate. To the monomer mix was._added 3.0g of a 30%

M



~method: (i) First nononmer feed A first nononer enul sion was nmade by addi ng
to a vessgb,01@8848g of ethyl 20 acrylate, .119.1g of net hyIPQMW%“ate,
2.1g of glyceryl propoxy triacrylate (Sartonmer SR9020) and 5.7g of acrylic
acid. To this m xture 91g:- of an ethoxylate (12. EO of HD Ccenol 110/130
(Henkel) with a cloud point of 74-78C was added. To the nonomer m xture
was added 6.1g of a 30% solution of sqdigum dodecyl sulfate in water, and
522. 79 of de-ionised water, 25 and an enul sion formed under shear. (ii)
Second nononer feed A second nononer enul sion was ‘nmade by m xi ng 35.3g of
ethyl acrylate, 111.9q. of hyl t hacrylate, 2.8 cryli.c acid and
1.5g of glyceryl 3@M@\‘%@%&%&fg?dnt%ﬂnﬁﬂ%%?'gwk:d%@s%gé 3. Oy
of a 30% Sim WO 01/ Qp8dmisisnh HhOPffder shdss. Sol ution of sodi um dodecyl
~sulfate in water, and 267.6g o elonised water. An enul sion was forned
under shear. (iii) Initiator feed 5 A solution of initiator was nade by
m xi ng 96. 389 of. . watet, .1.93g of ammoni um persulfate, and 0.34g of sodium
carbonate. (i v)(tulﬁr ec@?%?rtg?‘gge 342.2g of deionised water and 3. 6g of 30%
sodi um glodecyl sul f aj esqlitiohbe initidBr wsemaa'éi%? ki r%wsg o0 WatifEd ohbask at
90C, with stirring. (v) Initiator spike A mxfure of 0.13g of anmmoni um
persul fate, 0.95g ofammohigm pessulfeie, end 8:3d¢g of sadiymearhopateum car bonat e was
added to the reaction flask. 15 (vi) Polynerisation Ten mnutes after the
addition of the initiator spike, the first nononer feed

(iv)  Precursor stage

342.2g of deionised water and 3.6g of 30% sodium dodecyl sulfate in water

~ 10 were added to a round bottomed flask at 90°C, with stirring.
(v) Initiator spike
| A mixture of 0.13g of ammonium persulfate, 0.95g of de-ionised water and
0.18g of sodium carbonate was added to the reaction flask.
15 (vi)  Polymerisation

Ten minutes after the addition of the initiator spike, the first monomer feed
and initiator feed were pumped into the reaction flask under stirring. The
first monomer feed was added to the reaction vessel over a period of 160
minutes, followed by the second monomer feed over 80 minutes. The

20 ~initiator feed was added over the full 240 minute period.

"

(vii) Dilution and Mop-up
After completion of the 240 minute period, 89.3g of water was added,
followed by five consecutive initiator additions at 10 minute intervals,
25 alternating betﬁreen sodium sulfite formaldehyde (0.3g) in water (8.1g) and
tertiary butyl hydroperoxide (0.5g) mixed with water (8.1g).

(viii) Post-addition
After a further 10 minutes, 7.2g of a 25% ammonium hydroxide solution

30 was added with 11.6g of water. Subsequently, after 30 minutes, the latex



and initiator feed were punped into the reaction flask under stirring. The |
first noRpgeesseed was added to the reaction vessel over BCHAUPGMS4 160

m nutes, followed by the second nononmer feed over 80 m nutes. The 20
initiator feed was added over the full 240 mnute period. (vii) Dilution
and Mop-up After conpletion of the 240 m nute period, 89.3g of water was
added, followed by five consecutive injgiator additions at 10 m nute
intervals, 25 alternating between sodiumsulfite formal dehyde (0.3g) in
water (8.1 g) and tertiary butyl hydroperoxide (0.5g) m xed with water

(i o 3 B e, 5 3 e o
Subsequent I y, aft er dﬂM@%fPf&@lGXLG(ZA WGP BSHhALLE0844 - 19

was cooled to room errperature and 0.1 g of the defoaner Beval oid 4226
(Rhodi a) O. 9 g of Proxel GXL (Avecia) and 161 6g of water added. (b)

1D 5 OreliSl . 160 AL EiR PPORAHER s SetenlsRosPhn PERYHe VHER) PEED-ue

used ig pl aceogéndl NQ0AZBQIRhIRE)X HaRhE. aa§lou¢§ fb@lﬂt%éﬂ’ﬂtaﬁnﬂmpeh\%@uséﬁhﬁl

resulting latex was water: thin (<20 rpm Brookfield viscosity, spindle 2,
20 rpm. (c) (pleopef thei EQ Fthoxylateasdbe ecastive amwpkiphilel, Thg cesuitingnlatexiwasy | ate

(20EQ of HD- 10 O“en 110/130 \Vi a clau eater than 100 C was
used in place BPtffEn J??E@“e]% gk %gtvé QU R &5%@?6\5@% nphi phi l e. The
solids content and viscosities of the di'spersions of Exanples 1 and 3 were
nmeasured.  The results are shown in Table |I below 15 Table 1 D spersion

Ccenol 50(q) ds (Cempargived kTheproceshiie was pepeated, exaepian ethprylatgi (26EQ) of HR-p) %
vi Scoﬁbt y ( P)_ Ocenol 110/130 having a cloud point greater than 100°C was used in place of the

12EO ethoxylate as the reactive amphiphile.

The solids content and viscosities of the dispersions of Examples 1 and 3 ‘were measured.

The results are shown in Table 1 below.

15 -
. o _ " Table 1 |
Dispersion Ocenol Solids (%nv) - Brookfield | Cone & Plate
Ethoxylation | - viscosity (cP)" | viscosity (P) |
Ma 1280|2236 58000 19
c . |20E0 | 2255 |12 |028 U
Brookfield viscosity at 20 rpm ;
- Example2
20

The procédure of exé‘mp_le 1 was repeated except 7-Octen-1-ol:1 butylene oxide:10
ethylene oxide having a cloud point of 75°C was used as the reactive amphiphile and the
amount of water at each stage was reduced. The compositions of the various stages are
shown in Table 2 below. |

25



la 12EO 22.36 58,000 1.9 |Ic 20EO 22.55 .132 0.28 Brookfield viscosity at
" 20 rpm Exavgpduos’as 20 The procedure of exanple 1 was repeat BET/ALOUPRS4
7-Ccten-1-ol: 1 butyl ene oxide:10 ethylene oxide having a cloud point of
75C was used as the reactive anphiphile and the "anount of water at each
stage was reduced. The conpositions of the various stages are shown in
Table 2 below. 25 11~ WO 01/ 05844 PCT/.AgOQ' 00844 -20 Table 2 Precursor
stage g de-ionised water 306.03 30% sodi um dodecyl sulfate 4.61
Initiator feed Sodi um carbonate 0.23 de-ionised water 0.85 amonium

persul fate 0.17 Initiator spike de-ioni ter 86.20 ammoni um
persul fate 2.50 sodium carbonate 0.44 €€ nononmer feed de-ioni sed wat er
467.48 30% sodi um ﬂpf&ﬁy,{or%wg‘eate 7.83 EA 112.96 g '
de-ionised water 306.03
30% sodium dodecy! suifate 461
Initiator feed
Sodium carbonate ' 0.23
de-ionised water 0.85
o ammonium persulfate 0.17
“r’
Initiator spike
de-ionised water ' 86.20
ammonium persulfate 2.50
sodium carbonate . _ 0.44
First monomer feed
de-ionised water ' : 467.48
30% sodium dodecyl sulfate 7.83
EA 112,96
r MMA ' ' 154.89
GPTA (glyceryl propoxytriacrylate) 2.76
AA 7.89
7-octen-1-0l:1BO:10EO 118.34
Second monomer feed
de-ionised water 241.62
30% sodium dodecyl sulfate 3.91
EA 45.86
MMA 145.45
GPTA ' 1.97




MVA 154 89 GPTA (4l yceryl

-ol: d&
. sodLum dodecy
PCT/ AUCQO' 00844

propoxytriacrylate) 2.76 AA 7.89 7-octen-|
18.34 Second nononer feed de-ioni sed watECT/AUW/BM4 30%
sulfate 3.91 EA 45.86 MVA 145.45 GPTA 1.97 WO 01/ 05844
-21 AA 3.94 de-ionised water 72.64 Mop-up de-ionised

water 14.53 sodiumsulfite formal dehyde 0.34 de-ionised water 7.26

tert-butyl hydroperoxide 0.70 de-ionis

f ormal dehyde 0. 34 de-ionised water 7.

de-i oni sed wat er
de-i oni sed wat er

7.

1

wat er .

7.26
“tert-butyl

36 annnnlun1hvdrnxudp Q 29 Bevaloid 4
AA 3.94
- | de-ionised water 72.64
| Mop-up | |
de-ionised water - 14.53
sodium sulfite formaldehyde' 0.34
de-ioniséc_i water 7.26
tert-butyl hydroperoxide 0.70
de-ionised water 7.26
sodium sulfite formaldehyde 0.34
de-lomsed water - 726
tert-butyl hydroperox1de 0.70
de-lomsed water 7.26
sodmm sulfite formaldehyde 0.34
Post-addition
de-ionised water 10.36
ammonium hydroxide y 9.29
Bevaloid 4226 0.14
de-ionised water 7.26
Proxel GXL 1.12
de-ionised water 137.25

> sodiumsulfite
hydr oper oxi de 0. 70
26 sodiumsulfite formal dehyde 0.34 Post-addition .

226 0.14

b



de-ionised water 7.26 Proxel GXL 1.12 de-ionised water 137.25 1191@: WO
" 01/ 05844 Rolg1skdd 00844 -22 The solid content and vi scosiRGI/AP00/0§844

di spersi on was neasured before and after dilution of the |latex and the
results are shown in Table 3 below. 5 Table 3 % surfactant Solids

Brookfi el d Rotothinner Cone and Plate (% nv) viscosity (eP)' (P) viscosity
(P) 22 26.112 solid solid <0.05 22 dilwyed to 21.46 10,520 >15 2.15
Brookfield viscosity at 20 rpm 2For nul a Sol i ds 30% Latex diluted to avoid
solidification. 10 Exanple 3 a) The procedure- of" ‘Exanpl e 2 was repeat ed,
except 7-octen-1-ol:7E0 having a cloud point of 79C was used as the
reactive arrphi phile. 15 b) The procedure was repeated except 37%

T7- octenl- d;@éq | . M}Qﬁ]r St

appr oxi mat m;)(fi reptggde?}elesﬁéglg%fpﬁée&%%e?}lgnocten- - T eéi‘srllél]uugréof
cont ent anmeﬂaﬁxandtheassmfsarmmmspaiabledrimlmre rreasured The results are
shown 20 below in Table 4. Table 4 Di spersion Non-ionic Solids Brookfield
Cone and Plate Surfactant (%w) viscosity (cP)' viscosity (P) 3a
7-octensl-ol : 7E0 25.79 Solid Solid 3byapgesen-1-ol 1 14E0 24. 38 40, 550 0.625
Not es:

% surfactant | Solids Brookfield Rotothinner | Cone and Plate
(% nv) viscosity (cP)' | (P) viscosity (P)
22 26.114 solid solid - | <0.05
Y, 22 diluted to 21.46 | 10,520 ' >15 2.15

'Brookfield viscosity at 20 rpm
2Formula solids 30%. Latex diluted to avoid solidification.

10 Example3

a) The procedure of Example 2 was repeated, except 7-octen-1-01:7EO having a cloud

point of 79°C was used as the reactive amphiphile.

15 b) The procedure was repeated except 37% 7-octen-1-0l:14EO having a cloud point of
97-100°C was used as an approximate molar replacement of the 22% 7-octen-1-
“— ol:7EO.

The solids content and viscosities of the dispersions were measured. The results are shown
20 below in Table 4.

Table 4
Dispersion | Non-ionic Solids Brookfield Cone and Plate
Surfactant (%nv) | viscosity (cP)' | viscosity (P)
3a 7-octen-1-ol:7EO | 25.79 | Solid Solid
3b | 7-octen-1-ol:14EO | 24.38 |40,550 0.625

Notes:
1. Measured at 20 rm on spindle no. 2.



| . Measured at 20 nn on spindle no. 2. WO 01/05844 PCT/ AUOO 00844 -23

Al t hough-yaobpbsass amount of 7-octen- 1 -ol: 14EO was i ncorpcr/aueniossd o t he
particles at the reaction tenperature (bel ow cloud point), cooling of the
| atex pronpted little or no further uptake of water to swell the particles
and cause further thickening. 5 Exanple 4 is a) The procedure of Exanple 1
was repeated, except the nononer conposi.tion was altered to include butyl
acryl ate instead of ethyl acrylate. The™resulting nonomer conposition in
the first nononer feed contained 146.9g of nethyl nethacrylate, 10 59.2g
of butyl . acrylate,. 2. | g of glyceryl propoxy triacrylate and 5.7g of
‘acrylic adithoughhe large smeuntoefofreetendeal: 14ER: wasingomppmate] o the patiplps at the

met hacryl at

i acry) atacorienbefult (el iR ol Syl e el R LA HE fygher

except t hgpakpOwate iswell thdiparticles mbcabofittherthickesingl5 shown in Table 5 ¢ -

below. Table 5 Precursor stage g de-ionised water . 314.61 30% sodi um
dodecyl sulfate 5.46 |Initiator feed Sodi um carbonate 0.27 de-ionised
wat er % 4%@&;[@@ um persul fate 0.20. Initiator. spi ke de-ionised water
114. 25" a um persul fate 2.95 sodium carbonate 0.52 11~IRi

a) The procedure of Example 1 was repeated, except the monomer composition was
- altered to include butyl acrylate instead of ethyl acrylate. The resulting monomer
composition in the first monomer feed contained 146.9g of methyl methacrylate,

N Y
10 59.2g of butyl acrylate, 2.1g of glyceryl propoxy triacrylate and 5.7g of acrylic :
acid. The second tnonomer feed contained 123.1g of meth‘yl methacrylate, 24.1g of
butyl acrylate, 1.52g of glyceryl propoxy triacrylate and 2.83g of acrylic acid.
b) The procedure was repeated, except the composition of the various stages was-as
15 shown in Table 5 below:
' Table5
Precursor stage ., | g
de-ionised water ' . 314.61 .
30% sodium dodecyl sulfate 546 \J |
Initiator feed _
Sodium carbonate 027
de-ionised water _ 1.46
ammonium persulfate 0.20
Initiator spike _
de-ionised water . _ ' 114.25
ammonium persulfate - 2.95
sodium carbonate ' - 0.52




WO 01/ 05844 PCT/ AUO0O/ 00844 -24- First nononer feed de-ionised water 385.24
" 30% sodi Uigaeesml sul fate 9.27 AA 8.92 MA 212.27 GPTAGHAYAH4 3 11
propoxytriacrylate) BA 86.09 Ccenol:12EO 153.00 Second nononer feed
de-ionised water 159.51 30% sodi um dodecyl sul fate 4.64 AA 4.33 MA
188.23 GPTA 2.32 BA 36.86 - de-ionised water 82.79 Mop-up de-ioni sed
water 16.56 sodiumsulfite fornal dehydeyQ. 40 de-ioni sed water 8.28
tert-butyl hydroperoxide 0.83 de- |on|se§ wat er 8,28 sodiumsulfite

f or mal dehyde 0.40 WD 01/ 05844 PCT/ AUOO/ 00844 -25 de-ionised water 8.28

First monomer feed

de-ionised water 385.24

30% sodium dodecyl sulfate 927

AA : 8.92

MMA 21227
| GPTA (glyceryl ' 3.11

propoxytriacrylate) '

'\./:' BA 86.09
Ocenol:12EO 153.00
Second monomer feed
de-ionised water | 159.51
30% sodium dodecyl sulfate 4.64
AA 433
MMA 188.23
GPTA 232
BA 36.86

' de-jonised water — 82.79
Mop-up
de-ionised water 16.56
sodium sulfite formaldehyde 0.40
de-ionised water 8.28
tert-butyl hydroperoxide 0.83
de-ionised water 8.28
sodium sulfite formaldehyde 0.40




tert-butyl hydroperoxide 0.83 de-ionised water 8.28 sodiumsulfite

f or mal deRyg@1/pssd® Post-addition de-ionised water 11.81 poMvaudesnsid droxi de
10.96 Bevaloid 4226 0.17 De-ionised water 8.28 Proxel GXL 1.32

de-ioni sed water 156.43 The solids content and viscosity of the dispersions
were neasured. The results are shown in Table 6 below. 5 Table 6

Di spersion Solids (%onv) BA content' Brqokfield Cone and Plate viscosity
(cP)2 viscosity (P) 4a 22.15 18.26 8 0.03 4b 29.46 17.69 >100 000 4.2 1BA
as a percentage of total |atex solids. 2Brookfield viscosity at 20 rpm

Wth MVIWBA rather than MVA/EA_ higher solids may be required to achieve -

the 10 desired thijckening. ]I BA WD 01/ 05844 PCT/ AU0O/ 00844 |- 26- Exanple 5
-a) The procedure 01—Exa-n€é|-eﬂ{—wao repeated—excepthptethytof pr opane :
‘trimethacrylate whdeHdl A% cr ossl i hki ng ag’e%‘?? rather {han GPTA. The
substitution was ofatbhmyVB/dbferdadd S.- D] The progggure of Exanple 1 was
repeat ed, except tiiethylere ycol diacfylate :

de-ionised water T T 828

.| sodium sulfite formaldehyde 040

Post-addition

de-ionised water . 11.81 A

ammonium hydroxide 1096

Bevéloid 4226 o ' 0.1-7

De-ionised water 8.28

Proxel GXL _ ' 1.32

de-ionised water o 156.43.

| !
The solids content and viscosity of the -dispersions were measured. The results are shown . -

in Table 6 below. |
\/
5 . " Table6
Dispersion | Solids (%nv) BA content’ Brookfield | Cone and Plate |
o | _ _ | ._ viscosity (_cP)2 viscosity (P)
4a 2215 11826 © 8 - 1003
T4b (24 176 >100 000 42

BA as a percentage of total latex solids.
Brookfield viscosity at 20 rpm.

With MMA/BA rather than MMA/EA, higher solids may be required to achieve the
10  desired thickening. : :

EEN|



(TEGDA) was used as the crosslinking agent, rather than GPTA. 10 The

" viscositywwofdsedadi spersi ons was nmeasured and conpared to PEEFAVIRWB44 ty of
the dispersion obtained in Exanple | a. The results are shown below in
Table 7. Table 7 Di sper sion. Crosslinker Solids Briookfield Cone and Pl ate
(%) viscosity (cP)' viscosity (P) |la GPTA 22.36 58,000' 1.91 5a TEGDA
22.42 9,150 1.76 5b TMPTMA 22.60 Solidqogalid | Measured at 2 rpm 15 ~-'
Exanpl e 6 a) An aqueous dispersion of copolyneric particles was nade by the
fol |l ow ng rrethod 20 (i) “First nmononer feed A fi'fst nonomer enulsion was
made by a%j n? %a vessel, 43.16g of ethyl acrylate, 59.19g of nethyl

nmet hacryl ple 6g of gl yceryl propoxy triacrylate (Sartoner SR9020) and
3.01g of acryl ic acid. To this mxture 45.22 of an 25 et hoxyl ate phosphate
of HD-Ccenol 110/130 (Henkel). The surfactant was ethoxylated to

" appr oxi nata}| y Ti@ pro¢eskure aﬁExamplnﬂ nmssrcpm'ted mcepmme&oddprm@mimahmlate

PCT/ AUOCO' 00844 27 ,3. 0% t | f at
wat er, and 258”@9“58938 ec{)‘?‘? %\50 Iagﬁ’a%' m g? %ﬁgfﬁ‘r}“

shear. £ii) Seg&qpkt yasiRoner feed 5 A second mononer emnul sion was made by
m xi ng 17.53g of "ethyl acrylate, 55.58g of nethyl nethacrylate, 0.75g of
acrylic acid and 0. 75g of glyceryl propoxy triacrylate. To the nononer m X

was added bj) 5gl" he proce % sql Bk ﬁmﬂleof was repeated, except triethylene glycol diacrylate
(TEGDA) was used as the ci'osslinking agent, rather than GPTA.

~ 10 The viscosity of the dispersions was measured and compared to the viscosity of the
dispersion obtained in Example 1a. The results are shown below in Table 7.
Table 7
Dispersion | Crosslinker | Solids Brookfield Cone and Plate
. (%nv) viscosity (cP)’ viscosity (P)
la [ GPTA 22.36 58,000° - 191
5a TEGDA 22.42 9,150' 1.76
5b TMPTMA | 22.60 Solid Solid
1 Measured at 2 rpm.
15
~ Example 6
a) An aqueous dispersion of copolymeric particles was made by the following
method:
20

(i) First monomer feed
A first monomer emuision was made by adding to a vessel, 43.16g of ethyl
acrylate, 59.19g of methyl methacrylate, 1.06g of glyceryl propoxy triacrylate
(Sartomer SR9020) and 3.01g of acrylic acid. To this mixture 45.22 of an
25 ethoxylate phosphate of HD-Ocenol 110/130 (Henkel). The surfactant was

ethoxylated to approximately 10 moles. To the monomer mixture was added



sodi um dodecyl sulfate in water, and 133.8g of deionised water. An emnul sion

was forn&,&olmgﬁg.the shear. 10 (iii) Initiator feed A solPGTIALI90/08844 niti at or "

was nmade by m Xing 47.74g of water, 0.95g of amoni um persul fate, and
0.17g of sodium carbonate 15 (iv) Precursor stage. 342.2g of deionised
wat er and 3.6g of 30% sodi um dodecyl sulfate in water were mxed in a

- round bottoned flask at 90 C, with s'éi' ring. (v) Initiator spike 20 A

m xture of 0.06 of ammoni um persul fate;’ 0.47g of dei oni sed water and 0. 09g
of sodi um carbonate. were added to the reaction flask. (vi) Polynerisation

Ten minutes after the addition of the injtiator spike, the. f'éé;t ggnorrer
feed and 25 i ni3.0g0f ar30Peselutien ef sadiwadlodeayd sulfate in yaterognd 238%e of dey

stirring. The first .nopnoner e : reaction vessel over a . .
peri od of 160 m-wwg%%&r»ﬁﬂg&%?qﬁéﬁ&f@;‘ggggﬁﬁSh%%bm feed over 80 o

m nutes. The initiator was added over the :full 240 minute period. 30
i1il19 WO 01/05844 PCT/ AUOO/ Q0844 -28- (vii) Dilution and Mop-up After

conpl eti on of (iPhSecond manpmerfesdr i od,  40. 23g of water was added, followed
by fiye consecutjve in§ial it 40 i, ?gﬁ 17388 of iy late,
al ternating bet esgcé@d%nggnaééﬁ ?ﬂﬁigiqpoﬁﬁrsaﬁ%g%%ge .%39} ?r? wateracf}zlégg) and

5 tertiary butyl 55158k of enethyldnethfcrifag) 0:75gedf wérylic weideand 0.75g)of glycéry)

_ . . ; . ) 0 . . ..
o ut ro e proposy tlacryluts. 10 e monomér i wa added 13 O 3 TIOR solby 8 ' d°-

sodium dodecy! sulfate in water, and 133.8g of deionised water. An emulsion
was formed under the shear.
10
. (iif) Initiator feed
A solution of initiator was made by mixing 47.74g of water, 0.95g of

ammonium persulfate, and 0.17g of sodium carbonate

15 _ (iv) Precursor stage. " - | _ | | | :
| 342.2g of deionised water and 3.6g of 30% sodium dodecyl sulfate in water

were mixed in a round bottomed flask at 90°C, with stirring.

(v) Initiator spike | |
20 A mixture of 0.06 of ammonium persulfate, 0.47g of deionised water and 0.09g

" of sodium carbonate were added to the reaction flask.

(vi) Polymerisation |
Ten minutes after the addition of the initiator.spike, the first monomer feed and
25 initiation feéd were pumped into the reaction flask under stirring. The first
| | m6n0ma feed was added to the reaction vessel over a period of 160 minutes,
" followed by.'t'he_ second mondmer feed over 80 minutes. The initiator :was

added over the full 240 minute period.

30
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added with 5.74g of water. Subsequently, after 30 m nutes, the | atex was

" 10 cool edwbminseam t enperature, and 0.05g of Beval oi d 4226 RGUAAUR0EP8440 49 of
Proxel GXL (Avecia) and 76.1 g of water added. b) (Conparative) The
procedure was repeated except Ccenol: 3EO sul fate:(no cloud point at pH of
pol yneri sation) was used instead of Ccenol:1 CEO phosphate. 15 c)
(Conparative) The procedure was repeateggexcept on a 2kg scale and the
Ccenol : et hoxyl at e phosphate was included in the precursor stage (with the
initial charge of water and sodi um dodecyl sulfate in the reactor) rather
than in the first gﬁp%mer ftjvid. In addition, 4.02g of sodium carbonate was
added to the pl@dyr dfutiodgndMopup 4y~ conparative) The procedure was |
repeat ed, except afmpNiompletfor 9 dhé 2401 ASmitd'SeriBl! 40.23g" ¥t RRitert WRS aadél, g
sodi um carbonate. 25 The 'viscosities of the dispersionsS were then neasured
and the results afellawedsbywhive nconsedutive SinifiaterwadditionD 29110 5@innte intervals, -

PCT/ AUOO/ 00844 -29 Tabl e, .8 Exanpl ' f bi asin.olids.:
Br ookfi el d Cone aﬁgemgrg‘%epe‘%?%%ﬂ 3 “E}é@sﬁé&?gﬁ%&%g @ﬁé@ﬁ‘? ![ nt&(@gssg) (aﬁD%/ 6a
cenol : 0F0 None 3 tekfiary B hidRipefdxide (bqsgmmdﬁﬁtmﬁa@f 4.680 one of of of

1.2 phosphate nmeasured neasured neasured 6b 7 cenol:3E0 one 2.04 of 0 .5
sul phate neasured 5c 7 cenol:10E0 a2C03 2.90 79 0 0.14

(viii) Post-addition

After a further 10 minutes, 3.55g of a 25% ammonium hydroxide solution was
added with 5.74g of water. Subsequently, after 30 minutes, the latex was

10 cooled to room temperature, and 0.05g of Bevaloid 4226 (Rhodia), 0.4g of
Proxel GXL (Avecia) and 76.1g of water added.

b) (Comparative) The procedure was repeated except Ocenol:3EO sulfate (no cloud
point at pH of polymerisation) was used instead of Ocenol:10EO phosphate.
15
c) (Comparative) The procedure was repeated except on a 2kg scale and the
Ocenol:ethoxylate phosphate was included in the precursor stage (with the initial
charge of water and sodium dodecyl sulfate in the reactor) rather than in the first
monomer feed. In addition, 4.02g of sodium carbonate was added to the precursor

20 stage.

d) (Comparative) The procedure was repeated, except ammonia was used to bias the

pH to 9 rather then adding sodium carbonate.

25 The viscosities of the dispersions were then measured and the results are as shown in Table
8 below. -
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phosphate 6d 9 cenol :
Br ookfi eln\gobhpsasi ty at 20 rpm s To a snall
| aqueous anmonia was added to raise the pHto 10 prior
Exanple 7 10 a) An aqueous dispersion of copolyneric
(1) First Mononer

addi-ti ona

Vi scosity neasurenent.

particles was nmade by the follow ng nethod:

5to

Feed A f

20

(Sartomer SR9029) and 6.2g of acrylic acid. To this mixture 99.3g of an
ethoxylate of HD-Ocenol 110/130 (Henkel) with a cloud point of 74-78% C
‘was added. To the monomer mixture was added 10.0g of a 30% solution of

sodium dodecyl sulfate in water, and 570.5g of de-ionised water, and an

emulsion formed under shear.

| OE0 Ammoni a 2. 61 30 50 0.04 phosphate of process z
sanpl e of theCTAE06Sd fi ci ent

irst

nononmer enul sion was nade by adding to fgvessel 94.8g of ethyl 15
acrylate, 130.0g of nethyl nethacrylate’” 2.32g of gl yceryl propoxy
triacrylate (Sartoner SR9029) and 6.2g of acrylic acid. To this m xture
99.3g of an ethoxylate of HD-Ccenol 110/130 (Henkel) with a cloud point of
74-78% C was added. To the nononer mTﬂ’lere Was_added 10. 0g of a 30%
sol uti on g —sOdimn Surfactant b’ BiasinsSblide JI8pg . .’ PlCaie apa 1 SEU
wat er, anfd ant 10 enul sion f med u'r%erl shedr . 119 ok (; §
PCT/ AU00//00844 |- 30- (ii) Seqegedt nongi¥env)f ed@md seq msm% (Mate viseosityi oh was
made by nj xi ng 38B. 69 of ethyl| acryl atle, 122. Oy of t hyl -- hacryl ate] 3.l
g of acrylic aciid and 1.7g of| gl vcerMl  propoxy tr|a rvlat€ " To the nphoner
m X was aGded 5.[8y 0OcamoBIEQNonet i on [B.15 - sq94m dgiaey| sWdate in wafer,
‘and 196. 6g of deji oni Shog MRt erf. . An erful si on {was fof rred under shear. (ifi)
Initiator{ feed. |A sdP it on ofl initiatlor was |made by ni xingl105.29 of water,
2.1g of |62’ 3  |Ocenol:10EO [None not ot _ ot 1.2
phosphate measured [measured [measured
6 7 |Ocenol3EO [Nome  [2.04 ot |<20 05
isulphate ~ [measured | A\
6¢ 7 Ocenol:10EO Na,CO; - 22.90 79 - J0 0.14 '
phosphate | ' (.
6d 9 |Ocenol:10EO |Ammonia [22.61 B0 50 0.04
' phosphate' '
of process o
2 Brookfield viscosity at 20 rpin. : : .
3 To a small sample of the latex sufficient addmonal aqueous ammoma was added to raise the pHto 10 prlor
5  to viscosity measurement. . . :
Example 7.
10 a) An aqueous dispersion of cdpolymeric particles was made by the following \.J
method: '
(i) First Monomer Feed .
A first mont_)mer emulsion was made by adding to a vessel, 94.8g of ethyl
15 acrylate, 130.0g of methyl methacrylate, 2.32g of glyceryl propoxy triacrylate

13|



10 ammoni um persul fate, and 0.37g of sodium carbonate. (iv) Precursor stage
© 373.5¢g of wan/@sissed water and 7.5g of 30% sodi um dodecyl SROWAV®/M0#4nat er
were mxed in a round bottoned flask at 80 C, with stlrrlng 15 (v)
Initiator spike A mxture of 0.14g of ammoni um persulfate, 1.Cg of

dei oni sed water and 0.2g of sodi um carbonate were added to the reaction
flask. 20 (vi) Polynerisation ~.. Ten mijgutes after the addition of the
initiator spike, the first nononer feed and |n|t|ator feed were punped
into the reaction flask under stl rring. The first” nononer feed was added
to the reaction,yves ver a od of 160 m nutes, followed by the
second nonomer (\“};eﬁ meRomE . The initiator feed 25 was added over

the full 240 m nut eAraeédlﬁc&noﬁaihér)mﬁmh%l% Aade wgnﬁtaag%s 8t o«f@wlearcfﬂaeof
the 240 m nute period, 59.1g of water was added,

consecutive initi atldﬂ %de maﬂ:ﬂ ractha@ylaten 3 kg pﬁtaeml @cldsmdu ﬁﬁgsﬁl glyeezyl 30
f or mal dehyde (0. 14 11..8 tertiary but Laxl d
(0.30g) WD 01/ 0584 roRoy A °%@3’i‘°ﬂ?‘}2 i &%‘iegtygﬁip 38‘3’ soligion
sodiumgul fite fO”B%"MMﬂQin@cﬂ"ﬁﬂfate”ni’\%&rr a&dUwé%g)ef Q¥iohistd water. An
Post-addition 5 After a further 30 m nutes, 7.8g of a 25% ammoni um

hydr oxi de sol uti on exusionwaeformediundersheart wat er . Subsequent |y, after 30
m nutes, the |atex was cooled to roomtenperature, and 0.1g of Beval oid
4226 (Rhodi a), 0.95g of Proxel GXL (Avecia) and 117.6g of water added. 10

b) The procedur@iyapitiatirdaédd, except the pol ynerisation was conducted at

85 C. c) The procedure was repeated, except the tenperature of the
potymerisation was Aosotution of initiator was made by mixing 105.2g of water, 2.1g of

10 ammonium persulfate, and 0.37g of sodium carbonate.

(iv) Precursor stage
373.5g of deionised water and 7.5g of 30% sodium dodecyl sulfate in water

were mixed in a round bottomed flask at 80°C, with stirring.

15
(v) Initiator spike
A mixture of 0.14g of ammonium persulfate, 1.0g of deionised water and
0.2g of sodium carbonate were added to the reaction flask.
20 (vi) Polymerisation
~ Ten minutes after the addition of the initiator spike, the first monomer feed
and initiator feed were pumped into the reaction flask under stlrnng The first
‘monomer feed was added to the reaction vessel over a period of 160 minutes,
. followed by the second monomer feed over 80 minutes. The initiator feed
25 was added over the full 240 minute period.

(vii) Dilution and Mop-up
After completion of the 240 minute period, 59.1g of water was added, followed
by three consecutive initiator additions at 10 minute intervals; sodium sulfite

30 formaldehyde (0.14g) in water (11.82g), tertiary butyl hydroperoxide (0.30g)



The viscosities of the dispersions were neasured. The results are shown in
Tabl e 9 R AWsssslS Table 9 Exanple Solids Pol ynerisati on PCTYAG0008848 y '

Rot ot hi nner Cone and (% nv) Tenperature Bf :(cP) viscosity (P) Plate
viscosity (C (P) 7a 21.9 90 47 000 --- 0.83 7b 18.39 85 5 500 >20 0.91
7c 22.38 80 5 0.1 0.1 Brookfield viscosity at 2 rpm 'Theoretical solids
25% nv. 3Theoretical solids 22. 93%_nv._3l5]x_tra wat er was added to prevent
solidification during cooling. 20 This Conpari son between different

pol ynmeri sation tenperatures denonstrates that the thickening process is

- tenperature dependent. |n order to obtain_ optinumthickenin t he .

- pol ymeri sation t eniredwith wates Qi §2gkand spdium sulfite hyde (U 1) Hn waterse -
74-78 C. 25 11114@1\%) Pl/ 05844 PCT/ AUO0/ 00844 -32- Exanple -8 a) Aqueous

di spersion 5 (i) FirsS® nononer. feed/ nonomer spi ke A first nonomer enul sion
was made, by adding to a vessel, 59.46g of ethyl acrylate, 58.50g of nethyl
met hacryl ate,” 3.54g of acrylic acid. 6.07g of this nononer m xture is put
to one side toMidyPestaddiigRomer spike. To the remaining mxture, 52.07g ‘of
an et hgxyl ate of : 1 by athioRi : B Qb 0Rf -78C
was adged. To the%%ﬁ%?{%%%ﬁ%rﬂﬁég? glr?gﬁwas ag"élg%ﬁ &gglge %P Rglogov&)é _

sol ution of sodi usidedeadihy8.4g sinvatent Subisequeatiyraftendl nfifdes] due lafexdeasaiotadd

vater and an emil ol o0 Aperanre, asd 01 of Bevaloid 4226 (Rhodia), 0.95g of Proxel

GXL (Avecia) and 117.6g of water added.
10 'b) The procedure was repeated, except the polymerisation was conducted at 85°C.

¢) The procedure was repeated, except the temperature of the polymerisation was 90°C.

The viscosities of the dispersions were measured. The results are shown in Table 9 below.

15 - | Table 9

‘| Example | Solids | Polymerisation Viscosity Rotothinner | Cone  and
| (% nv) Temp'erature Bf' (cP) viscosity (P) | Plate viscosity
o - | ®)
|72 21.9 |90 47 000 0.83
| 7b° 1839 |85 5500 >20 |09t ) u
7¢* 2238 |80 B 5 0.1 0.1
Brookfield viscosity at 2 rpm. '
. 2Theoretical solids 25% nv..

3Theoretical solids 22.93% nv. Extra water was added to prevent solidification during cooling.

20 This comparison between different polymerisation temperatures demoristrates that the
thickening process is temperature dependent. In order to obtain optimum thickening, the

polymerisation temperature should be above the cloud point, in this case, 74-78°C.

25




15 (ii) Second nmononer feed A second nononer enul sion was made by m xing
199. 00g Oévo?tl)ﬂé’d“ acrylate, 11 5.97g of nethyl nethacryl atRET/SUDRYSST
acrylic acid and 0.81 g of glyceryl propoxy triacrylate. To the nmononer
m X was added 6.40g of a . 30% sol ution of sodi um dodecyl sul phate in water
and 503.91g of deionised 20 water. An emnulsion was forned under shear.
(ii1) Initiator feed A solution of initigtor was nade by m xi ng 92. 19g of
dei oni sed water, 2.09g of ammoni um persflphate, and 0.37g of sodium
carbonate. 25 (iv) Precursor stage 319.41g of deionised water and 3.87g of
30% sodi um dodecy!l sul phate in water were m xed in a round bottoned fl ask
at 90C wi tExanplel8 ng. 30 WO 01/ 05844 PCT/ AUOQ 00844 -33- (v) Initiator

spi ke A m xture of 0.14g of ammoni um persul phate, 8.77g of deionised water
and 0. 19g of sodium carbonate were added to the reaction flask. 5 (vi)
Pol yrer i sagyi on Aggeouddispérsioh Spi ke was added to the precursor stage at 90
C. and held for m nutes, followed by the nononer spike and a further
hold at tenperature for 5 m' nutes. The first nonomer.feed was punped to

t he reagtion flask riod of 160 m nutes, foll owed
by the Second 1 rrnno?ré\gr?IE ee %‘éveg%}n%?ﬁeﬁgﬂé The initiator feed was added

over the full 240 rmmrmnmmacbmmnbﬁtwmaﬂe&iymdd@xgm vessglefnd6g of baylheen
89-90 C. (vii) Dilution and Mop-up After conpletion of the 240 m nu

period, 77 69g of deAHAsas- 08 B MYl methaaoieie, 348 YREHICAFLL Oh UEE 8t e
initiator additions ﬂ)nc]rgemxﬁ%ﬁ‘e fs%ft’rt(‘f B8 'side to form the monomer spike. To the

remaining mixture, 52.07g of an ethoxylate of HD-Ocenol 110/130
10 (Henkel) with a cloud point of 74-78°C was added. To the remaining

monomer mixture was added 3.44g of a 30% solution of sodium dodecyl

N

sulphate in water, and 262.49g of deionised water and an emulsion formed

under shear.

15 (i) Second monomer feed
A second monomer emulsion was made by mixing 199.00g of ethyl
acrylate, 115.97g of methyl methacrylate, 6.57g of acrylic acid and 0.81g of
glyceryl propoxy triacrylate. To the monomer mix was added 6.40g of a
30% solution of sodium dodecyl sulphate in water and 503.91g of deionised

20 water. An emulsion was formed under shear.

(iii)  Initiator feed
A solution of initiator was made by mixing 92.19g of deionised water,
2.09g of ammonium persulphate, and 0.37g of sodium carbonate.
25
(iv)  Precursor stage
319.41g of deionised water and 3.87g of 30% sodium dodecyl sulphate in

water were mixed in a round bottomed flask at 90°C with stirring.

30



sodi um f or mal dehyde sui PhoxYl ate (0.28g)n deionised .water (15.54g), i

terti aryvp(wqy& Eydroperom de (0.59g) m xed with dei oni se@mj\gﬁm‘{oaﬂ?g)
sodi um f ornmal dehyde sul phoxylate. (0.28g) in deionised water. (7.77g),

tertiary butyl hydroperoxide (0.59g) m xed with deionised water (7.779),
20 and finally sodium fornmal dehyde sul phoxylate (0.28g) in deionised
water(7.779g). (viii) Post-addition Afteg a further 30 mnutes, 7.79g. of a
25% anmoni um hydr oxi de sol ution -25 wa$ 3dded with 11. 08g of dei oni sed

wat er. Subsequently, after 30 minutes, the latex was cooled to room
tenperature, and 0.12g of Beval oid 4226( Rhodi a), 0.94g of Proxel. GXL

- (Zenecca) and 19). Sduitiator gpikeni sed wat er was added. 30 After cooli ng and-

t est the latex had_t t h b
V0 01/ 05344 PCT] ALOG BRGRE of Vol s S R e 075 B oy fed pet #dl :
2, 20r pm Rot ot hi nnerp, (dg)of%dlaxn&am@h@ Wtk addodao the/reflctibnlffaskb) Pai nt

forrrul ation Seal er/undercoat paints were prepared according to the
formul ati on shown bel ow | n 5 Table 11. Conponents are expressed in parts
by wei %ht Tabl(e. 11 St andard Paint Test Paint A De-ionised water
101.20-101. 20 BPsp gon T, Albright & Wlson) 1.00 1.00 B

Di spersant (Oraton Thé 1mB@ﬂbﬁ‘slé’d<H&&§ aﬂ&@)to‘lhBﬁreém&Sr stigd’ 4ta00°@nd Held Fors CH10
Uni on Car bi de USA) 3.00 3.00 Anti-foam (Beval oid 6681 Rhodia) 0.10 0.10
mmutes, followed by the monomer spike and a further hold at temperature

for 5 minutes. The first monomer feed was pumped to the reaction flask
under stirring over ‘a period of 160 minutes, followed by the second W/
10 ~ monomer feed over 80 minutes: - The initiator feed was added over the full -

240 mim;t_c period whilst maiﬁtaining the temperature between 89-90°C.

(vii) Dilution and Mop-up
After conipletion of the 240 minute period, 77.69g of deionised water was
15 added,_ followed by consecutive ini_tiator additions at 10 minute intervals;
sodium fqrmaldehyde sulphoxylate (0.28g) in deionised .water (15.54g),
tertiary butyl hydroperoxide (0.59g) mixed with deionised water (7.77g),
sodium formaldehydé sulphoxylate (0.28g) in deionised water (7.77g),
" tertiary bﬁtyl hydrdﬁe'roxide- (0.59¢g) mixed with deionised water (7.77g),
20 and finally sodium formaldehyde sulphoxylate (0.28g) in deionised U
water(7. 77g) '

~ (viii) Post-addition |
~ After a further 30 minutes, 7.79g of a 25% ammonium hydroxide solution
25 was added with 11.08g of deionised water. Subsequently, after 30 minutes,
| the latex was cooled to room temperature, and 0.12g of Bevaloid
4226(Rhodia), 0.94g of Proxel GXL (Zenecca) and 154.-56g'of deionised
water was added. | |

30 After cooling and testing the latex had the characteristics shown below in Table 10. .




C Titani um di oxi de (Tronox CR828, Kerr Magee) 190.00 190.00 Silica (Diafil
" 530, 'CR Mwoariasss4USA) 30.00 30.00 - G ay (Eckalite. 1, ECC KEeT/AHY0/984400
25.00 D Latex 310.00* 576.60** De-ionised water 283.90 17.30 Proxel GXL
(Avecia) 1.60 1.60 Thickener (Acrysol RWMR020 NPR,. Rohm & 6.50 0.00 Haas)
E Antifoam (Beval oid 5581, Rhodia) 1.00 .1.00 F Thickener (Acrysol RM020
NPR) 41.00 0.00 * Conmercial anionic acgylic |latex 46.5% non-volatiles,
Rohm & Haas Prinmal PR3230 ** Latex is produced in Exanple 8a 25%

non-vol atil es WO 01/ 05844 PCT/ AUO0/ 00844 -35 The paint was produced by

di spersing the C stage pignents into t,ﬁqewcgﬂbi ned:"A plus B stages.. The
finished mtlbase is added to the pre- 8dYD stage in a separate vessel
and adj usf 3 agg;g;F( A'RG61Hin i ~$hown
bel ow i n Ta g‘q—lrzeﬁﬁ'lsabl cgjgﬁgglgsziétzgﬂg?“ r}ggrd P‘geicrn T g’fbﬂ%}gﬁteﬂ’ﬁ |
Brookfiel d 3,859 11,380 11,060 Cone & Pl at|d.gP) 1.22 0. {1.14R0ot ot hi nner |(P)

6. 7 4.5 Wien—+tested—as—a——sealerfurdercoat—pa-rt—the—test—pa-rt—havrg! no
coal escing aids or 10 external thickeners) had equival ent or better
per f or mancg, co Efhrinfladidg standard paint.. The characterisation of the
paint is sﬁ)ownnggﬁow | na%‘agl e 13. Table 13 Property Standard Paint Test
Paint QOpacity Sealet/iBaertoat paints were prepared according to the formulation shown below in

5 Table 11. Components are expressed in parts by weight.
: Table 11
Material o Standard Paint | Test Paint
A | De-ionised water 101.20 101.20
Dispersant (Calgon T, Albright & Wilson) 1.00 1.00
B | Dispersant (Oraton 731, Rohm & Haas USA) | 4.80 : 4.80
Surfactant (Triton CF10 Union Carbide USA) | 3.00 3.00
Anti-foam (Bevaloid 6681 Rhodia) 10.10 0.10
C | Titanium dioxide (Tronox CR828, Kerr Magee) | 190.00 190.00
Silica (Diafil 530, CR Minerals USA) - 1 30.00 30.00
w Clay (Eckalite 1, ECC/Kaolin) 25.00 25.00
D | Latex | 310.00* 576.60
De-ionised water 1283.90 17.30
Proxel GXL (Avecia) 1.60 1.60
Thickener (Acrysol RM2020 NPR, Rohm & | 6.50 0.00
| Haas)
E | Antifoam (Bevaloid 5581, Rhodia) 1.00 1.00
F | Thickener (Acrysol RM2020 NPR) 41.00 0.00

* Commercial anionic acrylic latex 46.5% non-volatiles, Rohm & Haas Primal PR3230
** Latex is produced in Example 8a 25% non-volatiles



Adhesion Poor . Good Tine taken to develop early water resistance 5 hours
+ 2 hourswolf,m%&gbod Very good Mudcracki ng Excell ent ExceCrauo0/0us4 Exanpl e
9 (a) Aqueous dispersion (i) Aqueous dispersion 20 A nononer enul si on was
prepared directly in a reaction vessel . by adding the foll ow ng conponents
in order, 70.00g of nethyl nethacrylate, 70.00g |1 | WO 01/05844

PCT/ AU0O0O/ 00844 -36 of butyl acryl ate, Og of glyceryl propoxy
triacrylate, 60.Q0g of an ethoxylate (9E ) of HD- Ccenol 110/130 (Henkel)
with a cloud point of 57C, 4.00g of Rhodapex C0436 (Rhodi a) and 276 09¢g of
dei oni sed water. The m xture_heated to 80 C under a ni roge sﬁe

(ii) I nitiTheqaintowes produgedibyodispsrsing the Gistage pigments dntg

anmoni um per sul r.
e o $apY, TR i ol ol (8RB AD Sage 10 "‘Eﬂfe “*E%%%%
tertiary aﬂ}ﬂsteﬁvﬁﬁfEaﬂdF&t&eﬁnd 2.66g of deionised water. The second spi ke
solution was nmade by mxing-0.13g of sodiumerthyorbate with 2.66g of

dei onised water. 15 (iv) Polynerisation The initiator feed was added to

t he nnrgorrﬁgle&,g%e?ﬁ&rbﬁﬁa fi @Exc&%o@ﬁ (;vﬂﬁln{b%pzof imM/mnute so as to

control I on exot et ween
_ ‘Table 12 |
Viscosity - Standard Paint Test Paint -
Brookfield (cP) - 11,380 ¢ 11,060 W o
Cone & Plate (P) - 122 - - 0.71 =
Rotothinner (P) R ] 6.7 |45
When tested as a sealer/undercoat pamt the ‘test paint (having no coalesclng aids or-
10 - external thickeners) had equlvalent or better performance compared to the standard paint.
The characterisation of the paint is'shown below in Table 13.
Table 13
Property S ~ o |'Standard Pamt Test Paint
Opacity o —  [Good . |Good+
Adhesion _ | Poor , Goo v
Time taken to develop early water resistance | 5 hours + 2 hours T
Flow o h | Good Very good
Mudcracking o - Excellent ' Excellent
15 Example9
(@  Aqueous dispersion
@) Aqueous dlspersmn _
20 A monomer emulsion was prepared directly in a reactlon vessel by adding

the following components in ordcr, 70.00g of methyl methacrylate, 70.00g

bR



.80-87C. After 15 minutes add |n|t|ator spl ke stages and commence
" cooling. e oioSsMpar ative) The procedur e -vas repeat ed, exc%"ES'E/APPPAQ"s%d
et hoxyl ate (15E0) of HD- Ccenol 1107130 havi'ng a cl oud poi nt of 99C was
used in place of the 9E0O as.the reactive anphiphile. 25 (c) (Conparative)
The procedure was repeated, except that the reactive anphiphile was
omtted fromthe nononer errul sion stage.g@unpl etely. The nononer enul sion
stage was made by m xing:100. 00y of nethyl net hacryl ate, 100.00g of butyl
acryl ate, 0.20g of glyceryl propoxy triacrylate,* 4. 0Qg of Rhodapex C0436

{377 he sl i ds. cont off Wi adafiR A0k (St EbersE mbbeky’ ot WAOR S

coul d be conpar ed. Iﬂ@xgafeu M)%ﬁﬁﬂnoqullomor(mﬁlaéwﬁﬂx a bididepdifit of
Di spersion Ccenol d oud Point C Solids ((; Brookfield viscosi ty (cP) la

9E0 57 34.7 388 |b $BEC $00zef Rhalapex € 439@@4!@)@256&99@@ defpnised vatgr. An
10 (1) A Tirat monomihe SRR bekeGe S0CIRgYRCHRRG Mol toel T35 150 of
ethyl gcrylate, 35.57g of methyl nethacrylate and 2.15g of acrylic acid. A
| (ii) Initiator feed |
A solution of initiator was made by mixing 2.00g of ammonium persulphate

and 12.00 g of deionised water.

10 (iii)  Initiator spike
Two separate solutions were made by mixing in the first, 0.26g of tertiary
butyl perbenzoate and 2.66g of deionised water. The second spike solution
was made by mixing 0.13g of sodium erthyorbate with 2.66g of deionised
water. .
15
(iv)  Polymerisation
The initiator feed was added to the monomer emulsion stage at 80°C at the
fate of 1ml/minute so as to control the level of reaction exotherm between
- 80-87°C. After 15 minutes add initiator spike stages and commence
20 cooling.

(b) (Comparative) The procedure was repeated, except that and ethoxylate (15EO) of HD-
Ocenol 110/130 having a cloud point of 99°C was used in place of the 9EO as the reactive
amphiphile.
25
(c) (Comparative) The procedure was repeated, except that the reactive amphiphile was
omitted from the monomer emulsion stage completely. The monomer emulsion stage was
made by mixing 100.00g of methyl methacrylate, 100.00g of butyl acrylate, 0.20g of
glyceryl propoxy triacrylate, 4.00g of Rhodapex C0436 (Rhodia) and 276.09¢ of deionised
30 water. '



portion of this nonomer mixture equivalent to 5% or 3.69g was renmoved from

the vess%ﬂgﬂgﬁgt aside to become the seed nonomer addit pefavbirookds t e
remai ni ng r .mxture, 31.66g of an ethoxylate (12EOQ of HD Ccenol

11.0/13.0. (Henkel) was added. To this m xture, 2.09g of a 30% solution of
sodi um dodecyl sulfate in water and 255 86g of de-ionised water was added
and an enul si on formed under shear. gl I ) Second nononer feed A second
nmononer enul sion was rmade by m xi ng 369 Sg of ethyl acrylate, 206.35g of
met hyl nethacrylate, 20.93g of acrylic acid and 1.5g of glyceryl propoxy
.triacrylate. To this m xture was added 11.86g of a 30% 25 sol ution of

sodi um dodhewblldmhdmem Wen'e \adjv.lstedaodnaiélﬁcmi’gy @b thit-visvositiesicowld de compdresin
emul si on fornmed. unde |~ ~ WD 01/ 05844 PCT/ AUOCQ 00844 -38- (iii)
Initiat ortlg‘éé%l‘“}is?fﬂ %%ﬁ“r#atbﬂea’t%r was nmade by mixing 118.83g of -
de-ionised water, 2.97g of ammoni um persul fate and 0.53g of sodium
carbonate. 5 (iv) Precursor stage 300.85g of de-ionised water and 5.48g of
30% sodi um dodecyl sulfate' i n wat er 'Enblelddded to a round bottorred flask

at 90C W Hr-stH+h ~+tgter—Sptke—+6 ~ coeH-tHN -
car bonat e Dl’Pe!ﬂb“ 1O&én‘flon| se GTME?'E"EmF 0 ?eb&%¢%ammn. u é?'éféﬁlaate ha s
added to the reactipn flask. (vi) Polynerisation Five m nut §|s@3§lﬁ,r(hﬁp

addi ti on I)f the initiator spike. the seed nphoner 15 _conpo

fromthe flast nonof@EOf eed ‘Wwas§7 added (3 69g] 34Ad t he 388
1b : 15EO 9 36.5 - 64
Ic - - ' 350 - |10
5
| Example 10

(@  Anaqueous emulsion of copolymeric particles was made by the following method:
10 . | | -

@ A first monomer emulsion was made by édding to a vessel, 36.15g of ethyl

~ acrylate, 35.57g of methyl meﬂlacrylate and 2.15g of acrylic acid. A

portion of this monomer mixture eqmvalent to 5% or 3.69g was removed

. from the vessel and set aside to become the seed monomer addition.

15 o : | | 9
To the remaining monomer mixture, 31.66g of an ethoxylate (12EO) of !

HD-Ocenol 110/130 (Henkel) was added. To this mixture, 2.09g of a 30%

solution of sodium dodecyl sulfate in water and 255.86g of de-ionised water

was added and an emulsion fonned under shear.

20
(i)  Second monomer feed
A second monomer emulsion was made by mixing 369.23g of ethyl
acrylate, 206.35g of methyl methacrylate, 20.93g of acrylic acid and 1.5g of
_ glyceryl propoxy triacrylate. To this mixture was added 11.86g of a 30%
25 - solution of sodium dodecyl sulfate in water and 396.37g of de-ionised water

and an emulsion formed under shear.




reaction held at tenperature for a further 5. mnutes to conplete the

" formati onwefo1esd particles. The remai nder of the first noMEHAPONMR44 and
the initiator feed were then 20 punped to the reaction flask under
stirring. The first nononmer feed was added to the. reaction vessel over a
period of 74 mnutes together with an anount of initiator feed equival ent
to 15% of the total. The feed rate was _t3gen adj usted so as to deliver the
remaining initiator feed .25 and the second nononmer feed over 202 ninutes.
Al'l feeds were conpleted in a total of 276 minutes. (vii) Dilution and
Mop-up After conpl etign, of. the 276 m nute period, 46.73g of water was
added, 30 folﬂgﬁed #ﬁthRf onsecutive initiator additions at 10 m nute

interval s —al ternatiQgoRRfoet infRr WS Hialld b9 thidid i (RBYs of de-idMsed Water,
de-ioni sed WO 01/ 05844 PCT/ AUO0/ 00844 -39 water .35g) and tertiary butyl

hydr oper oxi de (0. 83¢.97gofammoniugeperswifate and(3Href)sodium carposatet - addi ti on 5
After a further 10 mnutes, the |atex was cooled to roomtenperature and

0.17g of the defoaner.Beval oid 4226 (Rhodia), 1.33g of proxel GXL (Avecia)
and a tgtal of @3 97Predirséiastdgeni sed water was added. (b) The procedure was
repeat ed except that the pol&rreri sation procedure for addition 10 of seed

nononmer was oni tt ed.300:85g of doipnisstl waterdandohdbg of 38% pedivmpdodgedasulfate i t he
first nononer feed and this fi.r f eed added . t .eact i. flask over
74 mnutes as for ex‘é{%ﬁ‘é’erfoa.dd @o aﬁ?@“ﬂﬁ%@%ﬁ?ﬁ%@?bfégje‘ﬁ\a%@@é;cept t hat

the feed rate of the first nononer feed and 15 its acconpanying portion of

the initiator feed was conpleted over 32 minutes. The remaining initiator
feed and the se@dnd.Inifintesdpikef eed was conpl eted over 234 ninutes to

achi eveythe same totgal fecd df' 0®7bt Sddfutl! AictSite. 11.31g of de-ionised water and

0.20g of ammonium persulfate was added to the reaction flask.

(vi)  Polymerisation
_ Five minutes after the addition of the initiator spike, the seed monomer
15 _ component withheld from the first monomer feed was added (3.69g) and the
reaction held at temperature for a further 5 minutes to comj)lete the

formation of seed particles.

The remainder of the first monomer feed and the initiator feed were then
20 o pumped to the reaction flask under stirring. The first monomer feed was
added to the reaction vessel over a period of 74 minutes together with an

amount of initiator feed equivalent to 15% of the total.

The feed rate was then adjusted so as to deliver the remaining initiator feed
25 and the second monomer feed over 202 minutes. All feeds were completed

in a total of 276 minutes.

(vii) Dilution and Mop-up
After completion of the 276 minute period, 46.73g of water was added,
30 followed by five consecutive initiator additions at 10 minute intervals

alternating between sodium sulfite formaldehyde (0.40g) in de-ionised



The latices was characterised as shown bel ow in Table 15. 1~ . o .J

Tabl e 15 Dispersion Appearance \\ight Average Particle D gag, nm

10a trandYQa 9ﬁ8‘§36 1 I0b translucent 95.8 10c white opaque I 1@%‘

using Capillary Hydrodynam c Fractionation (CHDF) 25 Dispersion pr oduced as
exanple 10a and | Ob gave sim | ar appearance typical of fine particle size
materials. Exanple | Oc nade with a rapid addition of the reactive
anphiphile is very different and its q3%4icle size could not be quantified
by CHDF. The appearance Hm WO 01/ 05844 PCT/ AUCQO' 00844 -40 was typical of

material well in excess of 200nm while the CHDF is unable to detect
particles in excesswafer!s. 95@)‘&31d%ﬁ1§?} Bhityl erﬁl@ 0%3?)31}1 dioAkEE Witer -
di spersi on of copolyneric particles was made by the folTow ng nethod: (i)

A first nmononmer enmu(46%g): was nade by adding to a vessel, 169.03g of ethyl"
10 acrylate, 169.51g of methyl .nmethacrylate and 9. 87g of acrylic acid. A
portion of this nononmer m xture equivalent of 5% or 17.42g was renoved
fromthe vesse(wwdp@.tad@bﬂe to becone the seed nononer addition. To the:
remai ni ng nononmer m xture, 148.05g of an ethoxylate (12EQ of 15 HD-Ccenol
11. 0/ 130 (Henkel) wASenadaxher1® minmtesnthet latex, was qamledoto woBDtEmpstitureiand of

sodi um dodecyl sul f§yg, 14 et &l A0 Bodasiadasds Uaddhl) 190568t BroxetExIded

and an enul si on f or et (hder s% _ _ N
: (Avecia) and a total of 92.97g of de-ionised water was added.

(® The procedure was repeated except that the polymerisation procedure for addition \J
10 of seed monomer was omitted. ‘The (3. 69g) of seed monomer was mcor_porated
into the first monomer feed and this first feed was added to the reaction flask over

74 minutes as for example 10.

(©)  The procedure was repeated exeept-'thet the feed rate of the first monomer feed and
15 its accompanying portion of the i_nit_iatof :feed was completed over 32 minutes. The |
| remaining initiator feed and the second monomer feed was completed OV_er 234 -

minutes to achieve the same total feed time of 276 minutes.

The latices was characterised as shown Below_in Table 15.

- ' ' - TablelS
Dispersioh — Appearance ‘W'eig'hf'Ave'rage Particle Diameter Dw (nm)”
10a translucent 86.1 |
10b translucent 95.8
[10e ‘white opaque |- |

! Measured using Capillary Hydrodynainic Fractionation (C'HD.F)

25 Dispersion produced as example 10a and 10b gave simil'ar"'appearance typical of fine
particle size materials. 'Example 10c made with a rapid addition of the reactive amphiphile
is very different and its particle size could not be quantified by CHDF. The appearance

1M



~(ii) Second nononer feed 20 A second nononer enul sion was made by mni xing
34.56g of wasdwosssacryl ate, 207.25g of methyl nethacryl at e, PGHAU/W8Y of
acrylic acid. To this mxture was added 4.90g of a 30% sol ution of sodium
dodecyl sulfate in water and 389.89g of de-ionised water and an emul si on
formed under shear. 25 (iii) Initiator feed A solution of initiator was
made by m xing 139.10g of de-ionised waigg. 3.13g of ammoni um persul fate
and 0.55g of sodium carbonate. (iv) Precursor stage 30 481.92g of
de-ionised water and 5.77g of 30% sodi um dodecyl -sulfate in water were

added to a round hottoned flagk at 90C w stirring. A WD 01/.05844 .

BT A0/ oB8 B of Rerial piel i excprscet 200, while 3 SRR, 1Eunagg g detect
car bonat e. nl3icie3h SfceSof UM Hfdianeiegr and 0.21g of _ammoni um persul fate. was
added-to tﬁe reaction flask. 5 (vi) Polynerisation Five mnutes after the

addition of the initiator spike, the seed nononer is conponent w thheld
fromthe f'grst rimi]fmer feed was added (17.42g) and the reaction held at

t enper at ur &*PBP* S Y urther 5 nminutes to conplete the 10 formation of seed
particlgs. The remainder of the first nonomer feed and the initiator feed
were then punped to the reaction flask under stirring. The first nonomer
feed was &dedAnoageroup cdispersion \af seenolymeria [perticissewas, pade &y the faltpwing
m nut es foll Om%h;il?o y the second nononer feed over 81 minutes. The
initiator feed dded over ‘the full 251 m nute period.

@) A first monomer emulsion was made by adding to a vessel, 169.03g of ethyi
~ 10 acrylate, 169.51g of methyl methacrylate and 9.87g of acrylic acid. A
portion of this monomer mixture equivalent of 5% or 17.42g was removed

from the vessel and set aside to become the seed monomer addition.

_ To the remaining monomer mixture, 148.05g of an ethoxylate (12EO) of
15 HD-Ocenol 110/130 (Henkel) was added. To this mixture, 9.79g of a 30%
solution of sodium dodecyl sulfate in water and 754.35g of de-ionised water

was added and an emulsion formed under shear.

(ii) Second monomer feed
20 ’ A second monomer emulsion was made by mixing 34.56g of ethyl acrylate,
207.25g of methyl methacrylate, a:ﬁd 4.93g of acrylic acid. To this mixture
was added 4.90g of a 30% solution of sodium dodecyl sulfate in water and

389.89g of de-ionised water and an emulsion formed under shear.

25 (iii) Initiator feed
A solution of initiator was made by mixing 139.10g of de-ionised water,

3.13g of ammonium persulfate and 0.55g of sodium carbonate.

(iv)  Precursor stage _
30 - 481.92g of de-ionised water and 5.77g of 30% sodium dodecyl sulfate in

water were added to a round bottomed flask at 90°C with stirring.



(vii) Dilution and Mop-up After conpletion of the 251 m nute period,

117. 22g gg%&%was added, 20 followed by five consecut f&?}Ahﬂ?/?d'sﬁ

or
addi tion nute intervals alternating between sodiumsulfite
formal dehyde (0.42g) in de-ionised water (11.72g) and tertiary butyl
hydr oper oxi de (0.88g) in de-ionised water (11.72g). 25 (viii)
Neutralisation After polynerisation the dispersion was cooled to room
tenperature and divided into five sanpﬂés of known wei ght. Four of ‘the
sanples were treated with neutralisation and post additives consisting of
2.33g of 25% ammoni um hydroxide in 3.34g of de-ionised water, 0.04g of
B4226 30-(Rhodia) in 2.34g of de-ionised water and 0.28g of Proxel GXL
(Avecia) -in 44.29g of.de-ignised water. The four treated sanples were
reheated to a iV} \VPIUMOTEBKE4 PCT/ AUCD 00844 - 42 range of tenperatures

and held for 15 m “%‘?ﬁixﬁﬁe%?@i@%t&s'aﬁiﬁh{ %ﬁ@%gﬁ&z@g%ﬂd&%@@&%ﬁr%ﬂdmom

tenperature. The fifth sanple waS not neutra _ e sanples were
conpared for their \.3lpef dmymemdmepessulfatecwas aalided td the reacfion flagk.fi | s as
measured by M nimum Fi |l m-Form ng Tenperature (MFFT). The results are shown
bel ow i*h Table 16. Table 16 Neutralisation Tenp. MFFT (C) Brookfield
Viscosity (cP) (vf (@) %&kﬁﬁéﬂa?a pm Sanple A 90 5 8320 Sanple B 70 14.8.
3620 Sample C go 21.4 100 Sanple D 25 19 40 Sanple E Not neutralised
>23 40 Five minutes after the addition of the initiator spike, the seed monomer

- component withheld from the first monomer feed was added (17.42g) and

the reaction held at temperature for a further 5 minutes to complete the w

10 formation of seed particles. -

The remainder of the first monomer feed and the initiator feed were then
pumped to the reaction ﬂa_sk under -si:ir_ring. The first monomer feed was
added to the reaction vessel together over a period of 170 minutes followed
15 | by the second monomer feed over 81 minutes. The initiator feed was added

over the full 251 minute period.

(vii) Dilutik_m and Mop-up _
After completion of the 251 minute périod, 117.22¢ of water was added,
20 - followed by five consecutive inifiator additions ‘at 10" minute intervals
'altemaﬁng between sodium sﬁlﬁte forni_aldehyd'e (0.42g) in de-ionised
N water (1 1.72g) and tertiary butyl hydroperoxide (0.88g) in de-ionised water
- (11.72g). | '- :

25 (viii) Neutralisation
After polymerisation the dispersioh was cooled to room temperature and
divided into five samples of known weight. Four of the samples were
treated with neutralisation and post additives consisting of 2.33g of 25%
ammonium hydroxide in 3.34g of de-ionised water, 0.04g of B4226
| 30 ' (Rhodia) in 2.34g of de-ionised water and 0.28g of Proxel GXL (Avecia) in

- 44.29g of de-ionised water. The four treated samples were reheated to a




10 In this exanple the shell of. the dispersion is very hard and non film
form'ng. MO e0s844t enperature of neutralisation is increasePCHAYIUIB# shel |
Tg, the dispersion thickens and displays substantially |owered MFFT due to
the plasticising effect of water inside the particles. The calculated Tg
of the core is 30C and of the shell is 80C 15 Exanple 12 The procedure of
Exanpl e 1 was repeated except Bl emer 70PfP-350B having a cloud point of
58.5 was used as the reactive anphiphile. The conpositions of the various
stages was as shown below in Table 17. 20 25 WD 01/05844 PCT/ AUOO/ 00844
-43 Table 17 First nononer .feed de-i.oni ter 251.45. 0% sodi u
dodecyl sulfate . 3.2FBNSEARfjem ﬂ%é%j%k?ﬂges é’ﬂﬁ?r‘e%%é‘? ga&%rNG:_
Corporation, 49.35.  Japfen c&wMOM@émﬁﬁ&dm@ﬁﬁﬁ@aﬁg& W it ndePali3ld.
30% sodi um dodecyl sulfate 1.63 EA 19.2 MA 61.36 AA 1.64 Initiator
feed de-ionised water 46.37

The samples were compared for their viscosity and also their ability to form
5 films as measured by Minimum Film Forming Temperature (MFFT). The

- results are shown below in Table 16.

Table 16

- Neutralisation Temp. | MFFT (°C) | Brookfield Viscosity (cP)
~ 0 Spindle 4@20rpm
Sample A | 90 : 5 8320
Sample B | 70 14.8 3620
Sample C | 50 _ 214 100
Sample D | 25 _ 19 40
Sample E | Not neutralised >23 40
10 In this example the shell of the dispersion is very hard and non film forming. As the
temperature of neutralisation is increased above the shell Tg, the dispersion thickens and
displays substantially lowered MFFT due to the plasticising effect of water inside the
_ particles. The calculated Tg of the core is 30°C and of the shell is 80°C.

15 Example 12

The procedure of Examj)le 1 was repeated except Blemmer 70PEP-350B having a cloud
point of 58.5 was used as the reactive amphiphile. The compositions of the various stages
was as shown below in Table 17. '

20

25



amoni um persul fate 1. 04 sodi um carbonate 0.18 Precursor stage de-ionised.

wat er 16Quédiossefo sodi um dodecyl sulfate 1.92 [Initiator BEI/ABOW/0EI4A WD
01105844 PCT/ AUOCO 00844 -44 Sodi um carbonate 0.10 de-ionised water 4.41
ammoni um persul fate 0.07 Dilution and Mp-up de-ionised water 39.07 1.
de-ionised water 7.81 sodiumsulfite formal dehyde 0.14 2. de-ionised

water 3.91 tert-butyl hydroperoxide 0._%8_ 3. de-ionised water 3.91 sodium
sulfite formal dehyde 0.14 4. de-ionised water 3.91 tert-butyl

hydr operoxide 0.29 5. de-ionised water 3.91 sodiumsulfite formal dehyde
0.14 No post-addition stage was added. 5 The- di spersion had a pH of 2.5

and a .Cone and Plate viscosity of 0.®%8be17aAfter addition of ~--' an
aliquot of ammpnia to the dispersion at 90C the sanple had a pH of 9.1 and
a Cone and Pl[Fiestuhcmaserfeedf 1.29 P Exanple 13 g
de-ionised water 25145
30% sodium dodecyl sulfate 326
EA - T 4727
MMA — T 6557
AR '-_ | 329
Blemmer 70-350B (NOF 'Corporatiqn, 49.35
Japan) : v
Second monomer feed - - ] |
de-ionised water ' _ 129.96
" | 30% sodium dodecyl sulfate : - 1.63
[EA | — | 19.25
Ma — -- 6136
a2 — 1.64
Initiator feed .
[de-ionised water T 4637
ammorﬁmn persulfate . . | | 1.04 : . ) -
| sodium carbonate | 0.18 \
Precursor stage
de-ionised water - o | 160.64
30% sodium dodecyl sulfate | 192
Initiator spike




10 (i) A first nmonomer enul sion was made by adding to a vessel, 47.05g of

" ethyl  acwplomwssssss. 83g of nethyl methacryl ate and 3. 26g FCHAVRA0RS | ¢
acid. A portion of this nononer! mxture equivalent to 5% or 4.81g was
renoved fromthe vessel and set aside to becone the seed nononer addition.
15 To the remaini ng nononer m xture, 41.20g of an ethoxylate (12EO of

HD- Ccenol 110/ 130 (Henkel) was added. To.ifis m xture, 2.72g of a 30% WO
01/ 05844 PCT/ AUO0/ 00844 -45 solution of sodium dodecyl sulfate in water
and 301.77g of de-ionised water was added and an emrul si on forned under
shear. (ii) Secegta-roroner—feect—5—A—secort—nprorer—emttstonr—was—rade by

m xi ng 339. 21g )$°Qe‘{"ﬂ’$ﬁar | ate, 186.47g of nethyl m@LQTcryl ate, 2P.30g
of methacrylic fgithmded watero/d OF glyceryl pjopoxy triaggylate. To i's

m xture was addéd 10.90g of a 30% solution bf sodiumdodecyl sulfatle in
wat er and 370. 9%smofoniizn persulfated wat er and aph enul si on .87 ned under [hear.
10 (iii) Initiafer—feet—A—sortut+onr—of—nrtreapor—was—rade—by—nx+ng—H18. 169
of de-ionised ter, 2.90g of ammoni um persll fate and 0.51g of sodijum

car bonat e. 15 | Difatioh and Mppups . a0€ 300. 85g[ Of de- 1 oni sed wat er _and| 5. 359
of 30% sodi um d)_RgQ;LL_SJ.LLf_B.LLLD_JBTPr werel added to_a round bottoned
flask at 90C wi {de-gamisediweger (v) Initiator spjke 20 A nmi3%Wre of 0.27g of

sodi um car bonat qz——o-c-gi—%#ggﬂf—ﬂe—rﬁm-seﬂ—ml e att—O0—20 g gt—armmoentum
persul fate was aUcEGOBB™ BB cact i on f 1 ask. 7.81

sodium sulfite formaldehyde 0.14
. 2. de-ionised water 3.91
~ tert-butyl hydroperoxide - 0.29
3. de-ionised water 3.91
sodium sulfite formaldehyde 0.14
4. de-ionised water ' 3.91
tert-butyl hydroperoxide 0.29
5. de-ionised water 391
‘| sodium sulfite formaldehyde 0.14
No post-addition stage was added.
5 The dispersion had a pH of 2.5 and a Cone and Plate viscosity of 0.05 P. After addition of
~ an aliquot of ammonia to the dispersion at 90°C, the sample had a pH of 9.1 and a Cone
and Plate viscosity of 1.29 P
Example 13
10
)] A first monomer emulsion was made by adding to a vessel, 47.05g of ethyl
acrylate, 45.83g of methyl methacrylate and 3.26g of methacrylic acid. A
portion of this monomer mixture equivalent to 5% or 4.81g was removed
from the vessel and set aside to become the seed monomer addition.
15

To the remaining monomer mixture, 41.20g of an ethoxylate (12EO) of
HD-Ocenol 110/130 (Henkel) was added. To this mixture, 2.72g of a 30%



(vi) Polynerisation Five mnutes after the addition of the initiator spike,
the seed r, 25 conponent wi thheld fromthe first nog was
added (4.%%8@53‘?@ the reaction held at tenperature for ae?B 0éuer
mnutes to conplete the formation of seed particles. The remai nder of t he
first nononer feed and the initiator feed were then 30 punped to the
reaction flask under stirring. The first nononer feed was is |IN W
01105844 PCTI AUOO/ 00844 -46 added to the#¥eaction vessel over a period of
90 m nutes together with an anmount of initiator feed equivalent to 20% of
the total. The feed rate was then adjusted so as to deliver the remaining
initiator feed 5 andsdlbﬁorsabsoaﬁmﬂmwyirsuiﬁfwnwaaﬂcomﬂgbeae-ldﬂléedfvmds
were conpleted in a total_ of 290 m nutes. (vii | ution and Mop-up After
conpl etion of the 290%%%@@4‘6@ smpmed);m f8§alas added, 10
followed by five consecutive initiator additions at 10 minute intervals
al ternating between sodium-sulfite fornal dehyde (0.39g) in de-ionised
water (9.35g), t@)ti aBgcondmyonomerdfeeder oxi de (0. 83g) in de-ionised water
(4.679) and sodi um sul fite formal dehyde 0. 399) e- |cn.| se
(4.650).515 (viii) Podt Seenfl {MgRomer gulsl %ma%emaﬁo 9%2@& &f esthylas
cooled to room terrper gﬂ;ag.g
(Rhodi a), 1.3g of proxe %qué“%gne?:%ﬁ and a t ng 45¢g of ‘ggl&gn?nged
wat er was added. 20 1.37gof glyceryl propoxy triacrylate. To th1s mixture was added 10.90g of -
a 30% solution of sodlum dodecyl sulfate in water and 370. 95g of de--

_ ionised water anq an emulswn formed under shear. - - U
10 :
(iii) Ixilﬁafor feed
A solutlon of mltlator was made by m1x1ng 118. 16g of de-lomsed water, :
2.90g of ammonium persulfate and 0.51 g of sodium carbonate. '

15 (iv)  Precursor stage
: 300.85g of de-1omsed water and 5. 35g of 30% sodium dodecyl sulfate in
water were added to a round bottomed flask at 90°C with stirring.

(v)  Initiator spike
20 A lmxture of 0.27g of sodlum carbonate 11 24g of de-ionised water and,
0.20g of ammonium persulfate was added to the reaction flask.

(vi) Polymensatlon
Five minutes after the addition of the mmator spxke, the seed monomer
25 _ '_ component withheld from the first monomer feed was added (4.81g) and the
' reaction ‘held at temperature for a further 5 minutes to complete the -

| formatlon of seed partlcles

The _reinainder of the first monomer'feed and the initiator feed were then

30 pumpeo to the reaction flask under stirring. The first monomer feed was

\..._/'

1ae



Sampl es of the dispersion were diluted to 25% solids with deionized water

" and 25% aywomtiesswhydr oxi de added to raise the pH The. pHRGEAUIORH, o

i medi ately and the viscosity of each sanplé was nmeasured after 6 days.
The characteristics of the dispersion sanples are shown in Table 25 18. 30
WO 01/ 05844 PCT/ AUO0O/ 00844 -47 Table 18 Initial pH Brookfield viscosity
after 6 days .2.8.9 6 9.22 54 400 Througfaut this specification and the
clainms which follow, unless the context requires-. 5 otherw se, the word
“conprise", and variations such as "conprises" and "conprising", will be

Mt eger s or stepe ” buraddsh e pefon Feselver appidr S piyil Beedbtii
group of integers or siffmt of Miifosteed bqslvalentitd 2095 dfthé totdlPPr eci at e t hat

the invention described herein is susceptible to 10 variations and
nodi fications other than those specifically described. It is to be

understood that the ifveption includes..all, such var.i ati

nodi fications. The i nv@ﬁet egﬂ I%FQWS %T%%é%d%‘?ﬂ&&[lk% tig?g%rsl;ﬁﬂ]glgalfu&rateog,feed
conposi tigns and conposiiihe s€dond neshonser Fed ovét 200 fmites. AllifeedsPste icbmpletan,
i ndividually or collectively,. and any and all conbinations of any two or
nore of said steps or Wddotal @629 minupgs. 01/ 05844 PCT/ AUOO/ 00844 - 48- THE
CLAI MS: 1. A process for preparing an aqgueous di spersion of water insoluble
pol ynmer particles conprising: 5 a) preparing by polynerisation an aqueous
di spersi on of wat@fi)i NBilhtién endislopiupl es _ '

After completion of the 290 minute period, 46.47g of water was added,

~ 10 followed by five consecutive initiator additions at 10 minute intervals
alternating between sodium sulfite formaldehyde (0.39g) in de-ionised
water (9.35g), tertiary butyl hydroperoxide (0.83g) in de-ionised water
(4.67g) and sodium sulfite formaldehyde (0.39g) in de-ionised water
(4.65g).

15

(viii) Post-addition

After a further 10 minutes, the latex was cooled to room temperature and
0.16g of the defoamer Bevaloid 4226 (Rhodia), 1.3g of proxel GXL
(Zeneca) and a total of 92.45g of de-ionised water was added.

20 |
Samples of the dispersion were diluted to 25% solids with deionized water
and 25% ammonium hydroxide added to raise the pH. The pH was
measured immediately and the viscosity of each sample was measured after
6 days. The characteristics of the dispersion samples are shown in Table

25 18.
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of a heteropol yner including nononeric units of a reactive anphiphile

havi ng - poi nt, and nononeric units of a hydrophili PoR4es said
polynerigz ﬁhﬁﬂgﬁing conducted in the presence of a stabrr?ggﬁg agé%t and
the reactive anphiphile and at a tenperature above the cloud point of said
10 anphi phile, b) cooling said agueous dispersion to a tenperature bel ow
the cloud point of the reactive anphiphile such that the viscosity of the
aqueous dispersion increases. 15 2. A prGZess according to claiml wherein
the. reactive anphiphile is incorporated into the backbone of said

het er opol ynmer. 3. A process according to claim2 wherein the reactive

anphi phi-l e i ncludes one or 'nore doubl eTakblet18i pl € bonds. 20 4. A process
accord| ng t 0—C 2l m Mhereln ne 2.3 i e ,’-\I’thl phllﬂ s selected fraom

unsaturated| fatt ates, unsatjur ok BEINWistb SR Dhter’s sy atles
and surfacpan ont ai ni |o-. ive doubl e bonds derjved from (neth)agryl
or vinyl groups. 25 5. Ayggocess accordijng to claim2 \Bherei n the :
anphi phil e j ncl udes a _group sel ected frgm carboxyl ate, “sul fonate,

phosphat e and primary ancb condary am ng groups. 6. %% cess according t';o
£ .

claiml1l whefein the heteroffol yner includgs in its bac 30 a nonongr
conprising a termnal or pendant tunctional group which reacts with a WO
01/ 05844 PCT/ AUOO/ 00844 11111 IN-11111, CL MS -49 reactive group present
on the reactive anphiphile such that the reactive anphiphile is

i ncor por at eThraughouththishspeeifiwptidry and .the/ clafinp mdiieks followe amiéss ghe contest reqhires

wherei n th L iphile | des. tive 5 gpoup,selected f
oot bosy! St cOEaP e BOR] ORPIE ' 350 JEsions Syt COmpBH L A cjﬂ%?ﬂ%’%“é?oﬂ{lg |

be understood to imply the inclusion of a stated integer or step or group of integers or steps ™

but not the exclusion of any other integer or step or group of integers or steps.

Those skilled in the art will appreciate that the invention described herein is susceptible to
10 variations and modifications other than those specifically described. It is to be ﬁhderstood a
that the. invention includes all such variations and modifications. The invention also
includes all of the steps, features, corhpositions and compounds referred to or indicated in -~
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.




8. A process according to claim1 wherein the reactive anphiphile has a

" ¢l oud pmwbomeove t he use tenper at uRETHAUWORMer
based conpositi pal nt into which it is incorporated. 9. A process
according to clai eact i ve anphi phile has a cloud point of
greater than 45 Cﬂ\ s according to claim8 wherein the
reactive anphi phi as c'I OLfd p0| nt of &et ween 50C and 100C. 11. A
process according to cl al m 1 wherein the anount of reactive anphiphile used
to prepare the water insoluble particles of heteropolyrrer is froml to 35%
by weight 20 of the heteropolynmer. 12. A process according to claiml
wherein the m@m 3 nononer conprises 5 to '99% by weight of the
het er opol yrney . eﬂﬂ%

portion of tHe rre?eléscﬁftﬁ ﬁ nggﬁ% r‘%gr‘?.‘ ?rgfdr?gdr]f'(}l'n%t avlgbll@g%l zabl'e
groups. 14. A procmnlmsmg:ordl ng to claim 13 wherein the ionizable groups
are acid groups. 30 15. A process according to claim 14 wherein the

hydr ophi |l i ¢ nononmer having ionizable acid groups is selected from

met hacrylkc acid,,)a b m&%,&ggﬂ,ﬁ ubl 1
PCT/ AUCO' 00844 P-) C]{/rrene C Ig’oxy |cﬂg% %ﬁh%ugltws?eﬁe sul foni c aci gspart\lﬁ tF\sy
sul fonic acid, vi nylof glisterppalyiner tcludingsmbaemenric unitsodfoy rea¢tp/rcaamni11mmmhavgaig c

acid, crotonic acid, acid, citraconic, ac JC aci d and

ol o cCaci d S 16, (HIRL bingd Aty pRAGoETE) T 1of i B SROREIISG TRYASFRST: ik
nononers having i Oﬁbdﬁﬂé&aﬁbﬁ’%ﬁg%ﬁ&u&w th ﬁxetﬁeééﬁ% 87 a \WRibANingPhgenb @nd the
het er opol ymer. 17. process according to claim1l wherein the heteropol yner
cont ai ns rmnonerl c meactive amphiphijeirandhatba ctempetatire ahove neachaud epoint of said
sobubi | i m | ess tha é]nﬁg L. 10 18. A process according to claim17
wherein e hydr ophobi bner. is selected fromstyrene, al pha-nethyl
styrene, butyl acrylate, butyl nethacrylate, anyl

b) cooling said aqueous dispersion to a temperature below the cloud point of the

reactive amphiphile such that the viscosity of the aqueous dispersion increases.

15 2. A process according to claim 1 wherein the reactive amphiphile is incorporated into

the backbone of said heteropolymer.

3. A process according to claim 2 wherein the reactive amphiphile includes one or
" more double or triple bonds.
20 . | :

N 4, A process according to claim 3 wherein the reactive amphiphile is selected from
un_saturatgd fatty acid alkoxylates, unsaturated fatty alcohol alkoxylates and
surfactants containing réactive double bonds derived from (meth)acryl or vinyl
groups.

25 . _
5. A process according to claim 2 wherein the amphiphile includes a group selected

from carboxylate, sulfonate, phosphate and primary and secondary amine groups.

6. A process according to claim 1 wherein the heteropolymer includes in its backbone

30 _ a monomer comprising a terminal or pendant functional group which reacts with a



met hacryl ate, hexyl nethacrylate, lauryl nmethacryl ate, stearyl

met hacr ylvederoelidly! hexyl nethacrylate, crotyl nethacryl BCEHAUGKONSTY |
nethacrylate—_oLe¥L~l§_gg£E?;LXLate, ricinol eyl nethacrylate, vinyl

but yr at e, viny ert butyra inyl stearate and vinyl- laurate. 19. A
process accord erein the polynerisation is carried out
-using a seque |on procesg in which the reactive anphiphile
and ionizable 20 nDno rs are concentrated in a first feed which is

pol ymerised prior to addition and pol ynerisation of a second feed in which
t he ioni zabl e nononmer and/or reactive anphlphlle are absent or in | ower
concentrations rreaetivegoumpresent onthe repetive amphiphile such that thesreaetivei apaphiphile
cl ai m 19 wherein, ed prior to 25 polynerisation of
'said first feed. sgﬁﬁﬂxﬂg%oceos accorﬁ&ﬁgé{o claim1 wherein the stabi lising
agent is selected from anionic surfactants pol ymeric stablllsers

.cationic surfactants and nop-ionic, surfagtants which ud p0| nts -aboye
the tenperafure & fprms/mrfgast%ﬂmnwwemﬁwm@wm doagudes a reactive

ALl g"s 51 r
o) yher | Sath o FEpR AertB RN E380RGe H1RHa PR bt RERRLD gh Socondery -
the reactive anpahineigreups23. A process accordl ng to claim22 wherein the
pol ymerisation tenperature is below 5 120C. 24. A process according to
claim 13 wherein the viscosity of the aqueous dispersion is further
increased agter Rgﬂ rydHRs hé&frd]ﬁg t&xxanﬁ Yt iAkreBothE 9ehcfibe AhaphBRAL his EQI&ddf}Sblﬂf
the ionizable groups. An: aqueous di spersion of “water insol uble
‘het er opol yrer pamﬁgmatesthmdr()éﬂlahmedhe hest empesityeef pwater dassd commmsition QIQ) !
i nner polymeric cqQre an Qut er pol ric. sheath; wherein said core
i ncor po 8t es unllf%ntdpwag}i“gﬂ&tt?%oﬁ’ﬁf?ﬁ%/‘gﬁi le having; a cloud point, said

units of reactive anphiphile being substantially hydrated, and wherein at

9. Aproceés according to claim 8 wherein the reactive amphiphile has a cloud point
of greater than 45°C. '

- 1510 A_'_process according to claim 8 wherein the reactive amphiphile has a clbud point
of between 50°C and 100°C.

11. A process according to claim 1 wherein the amount of reactive amphiphile used to

prepare the water insoluble partiéles of heteropolymer is from 1 to 35% by weight

20 " of the heteropolymer.
W oftheheteopolym S

12. A process accofding to claim 1 wherein the hydrophilic monomer comprises 5 to

99% by weight of the heteropolymer.

25 13.-. A process according to claim 1 wherein at least a portion of the monomeric units of -

hydrophilic monomer have ionizable groups.
14. A process accbrding to claim 13 wherein the ionizable groups are acid grou;is.

30 15. A process according to claim 14 wherein the hy&rophilic monomer having

ionizable acid groups is selected from methacrylic acid, acrylic acid, itaconic acid,



.15 least a portion of said sheath conprises pol ynmerised hydrophilic
nononer s, woaiiMssadi sper si on exhi biting tenperature dependeRCHAEBWES4dy 26,
An aqueous di spersion of water insoluble heteropolyner particles, wherein
sai d ymer: particles incorporate units of hydrophilic ionizable
nononer s m \M}“‘ﬁm“wﬂearrphi phil e throughout the particles. 27. An
aqueous M“\ l #¥ler i nsol uble paggicles prepared in accordance with
the processcof cli m 1.” 25 28. Paints, a%l nders or_thickeners for paints,
adhesives, textile coatings, carpet backings or construction materials

conprising an aqueous dispersion,of polyneri arti.cles . acgording,to. any

one of cl ai m JBSYEFS7carBeyIS.aIds BrEvIRAG BN apidh VoW SHITPRIE, A winy!

particl es accorgijigndric a6, EMBeriic Qe ‘WphadRlcroadrlic® 4ciaS cdtcifit Scid Righasd

t hi ckener/ bi nd@dg?%r a paint. 'gdgstﬁtrjxtfl)e ﬁ%eta RiPe *2%3% TG ATA10"X11
' acid, citraconic acid, mesaconic acid and maleic acid. :

5 16. A process according to claim 13 wherein the hydrophilic monomers having

ionizable groups make up 0.1 to 40% by weight of the heteropolymer.

17. A process according to claim 1 wherein the heteropolymer contains monomeric
_ units 6f a hydrophobic monomer having a water solubility of less than 5g/L.

~ 10 |

18. A process according to claim 17 wherein the hydrophobic monomer is selected

from. styrene, alpha-methyl styrene, butyl acrylate, butyl methacrylate, amyl

methacrylate, hexyl methacrylate, lauryl methacrylate, stearyl methacrylate, ethyl

hexyl methacrylate, crotyl methacrylate, cinnamyl methacrylate, oleyl

15 methacrylate, ricinoleyl methacrylate, vinyl butyrate, vinyl tert-butyrate, vinyl

stearate and viﬁyl laurate.

19. A process according to claim 13 wherein the polymerisation is carried out using a
sequential polymerisation process in which the reactive amphiphile and ionizable

20 monomers are concentrated in a first feed which is polymerised prior to addition
and polymerisation of a second feed in which the ionizable monomer and/or

reactive amphiphile are absent or in lower concentrations relative to the first feed. .

20. A process according to claim 19 wherein seed particles are prepared prior to

25 polymerisation of said first feed.

21. A process according to claim 1 wherein the stabilising agent is selected from
anionic surfactants, polymeric stabilisers, cationic surfactants and non-ionic
surfactants which cloud points above the temperature of polymerisation.

30
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A process according to claim 1 wherein the polymerisation temperature is;greater
than 5°C above the cloud point of the reactive amphiphile.

A process according to claim 22 wherein the polymerisation temperature is below
120°C. | |

A process according to claim 13 wherein the viscosity of the aqueous dispersion is

further increased after polymerisation by neutralisation of at least a portion of the

ionizable gfoups.-— |

‘An aqueous dispersion of -Watcr insoluble heteropolymer particles wherein said

heteropolymer particles comprise an inner polymeric core and an outer polymeric .

sheath, wherein said core incorporates units of a reactive amphiphile having a cloud

point, said units of reactive aniphiphile being substantially hydrated, and wherein at

least a portion of said sheath comprises polymerised hydrophilic monomers, said

dispersion exhibiting temperature dependent viscosity.

An aqueous dispersion of water insol.uble heteropolymer particles, wherein said

heteropolymer: particles incorporate units of hydrophilic ionizable monomers and -

 reactive amphiphile throughout the particles.

An aqueous dispersion of water insoluble particles prepared in accordance with the

process of claim 1.

Paints, binders or thickeners for péints, adhesives, textile coatings, carpet backings
or construction materials comprising an aqueous dispersion of polymeric particles

according to any one of claims 25 to 27.

Use of an aqueous dispersion of polymeric particles according to any one of claims -

25 to 27 as a sole combined thickener/ binder for a paint.
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