14 Novenber 2003 1 AQUEQUS POLYMER DI SPERSI ON This invention relates to the
production and use of aqueous di spersions of water insoluble 5

het er opol yneric particles. In particular it relates to the incorporation of
reactive anphiphilic noieties into such polyneric particieNotemipsregode
aqueous dispersions exhibiting a tenperature dependent viscosity. The

I nvention also relates to the use of these aqueous dispersions as binders
or thickeners for paints, adhesives, textile coatings, carpet backings and
construction materials. The aqueous disperdi-ons are particularly useful in
the 10 preparation of paints and accordingly it will be convenient to

herei nafter describe the invention with reference to this application,
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het er opol ynmer i ncludi ng nononeric units of a reactive anphiphile having 14
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U.S. Patent No. 4,468,498 (Kowalski) describes a sequential emulsion polymerisation
15 process for making an aqueous dispersion of water insoluble 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 dispersion 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 polymerisation an aqueous dispersion of water insoluble particles

of a heteropolymer including monomeric units of a reactive amphiphile having



2 a cloud point and nonomeric units of a hydrophilic nonomer, said

pol yneri sati on being conducted in the presence of a stabilising agent and
the reactive anphiphile and at a tenperature above the cloud point of said
anphi phile, 5 b) cooling said agueous di spersion to a tenp®osember 230w t he
cloud point of the reactive anphiphile such that the viscosity of the
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

di sassociate fromthe water nolecules with Which they are hydrated to the
extent that they forma separate phase. In the absence of nonomers this
event results in a separation of an aqueous solution of the anphiphile into
two phases, one bei ng alpidageintr ao meromdrictus ahda t helrephibe menagiean said
aqueous equilibriummxture i.n which %ghgfivel urfactant is

litt]
present. This phase PBPHELRUN BERELL ed dp tﬁ%P{F{SFWﬁ%ﬁa %‘ﬁ%‘ﬁéfﬁﬁrﬁg:sm pog e
to become cloudy, he?é%l%tig?eafn?@ﬁgl}j‘f&'a%ﬁdap%i Wmperhtird R8RS Ichud point of said

pol ymeri sati on process esent invention it is believed that this
event results in theamppiphohj | e becom ng associated with and enbedded in
the oil phase of the enul sion. Many factors effect the cloud point of an
anphi phi | @ Several of these factors are 20 described in Chapter |1 of
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“incorporated herein mactied anpinphile WacH that the escasity t£iip eqatous disperswin inhreates.
anphi phil e dissociates fromits water of 25 hydration in the enul sion
pol ynmerisation mediumis difficult to neasure, it can be approxi nated by

measuring t he cl Qlg.Re gﬁ t&fm h'%l%%:ﬁ‘?&rﬁixtp Fjei*e?s idtheRed KSaCORRRhE hfifecules of

simlar to the aqueous ase o emul sion. As I ndicated in Chapter 11 of
t he ref eri@nceeactiboumphiphils dpassciatefrom theweatet ineleclilssidvithovhich dieyaane hydrated to
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whi ch can be righiih8urfactant and the other being an agueous equilibrium mixture in which relatively
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 emuision. As indicated in Chapter 11 of the reference
above it is possible 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




mar ked. The term "cloud point” is normally only applicable to nonionic

anphi phil es, however 5 sone ionic surfactants also have a cloud point at a
pH at which the surfactants are uncharged. For exanple anionic surfactants,
such as phosphates, sulfonates or carboxylates, nmay havet Ro@mivst 2008nt at a
pH bel ow t he pKa of the phosphate or carboxylate. Simlarly cationic
surfactants, such as primary and secondary am ne surfactants, may have a
cloud point at a pH above the pKb of the am ne group. 10 The reactive

anphi phil e may be any anphi philic conpound, having a cloud point and being
capabl e of being incorporated into the heteropol yner. The anphi phile may be
I ncorporated into the "backbone" of the heteropol yner or the anphiphile may

beconme inc ' t he teropol yper by reacting with functional
groups pr esgﬁlg Bélﬁgfégterb]%% BYSE E’o?@‘sg%rdggﬁswn ek dhgp cotid grointewbich en be quite
anphi phi | es ngppah! e of being incorporated into the backbone of the

het er opol yner i nclude surfactants having one or nore polynerisable double or

triple bonds, such as the unsaturated fatty acid and fatty al cohol
al koxyl at esTﬁqu_ rf i ng reactive doubl e bonds derived from
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material s i ntain unsaturation derived from (neth)a or viny
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70PEP- 350B dab¥dx P. BimnarFy ( riant).. The reactive )
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but oxyl at e SHftetantsy may havea glondpaint arayppeb@R th Rﬁﬂfﬁieeﬁnﬁ‘lleg%ltﬂ or acid
wth pr%)yl ate or butoxylate attached. These anphi philes genérally becone
i ncorporated into the heteropolynmer by free radical mechani sns. 30 14
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being capable of being incorporated into the heteropolymer. The amphiphile may be
incorporated 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.

Examples of reactive amphiphiles capable of being incorporated into the backbone of the
heteropolymer include surfactants having one or more polymerisable double or triple
bonds, such as the unsaturated fatty acid and fatty alcohol alkoxylates and surfactants
20  containing reactive double bonds derived from (meth)acryl or vinyl groups. Examples of
reactive amphiphiles derived from unsaturated fatty acids and alcohols include undecylenic
acid ethoxylate, undecylenol ethoxylate, linoleyl acid ethoxylate, linoleyl alcohol
ethoxylate and octenol ethoxylate. Examples of commercially available materials which
contain unsaturation derived from (meth)acryl or vinyl groups, and which have sujtable
25 cloud point characteristics are Blemmer 70PEP-350B (NOF Corp.) and Emulsogen R109
(Clariant). 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 amphiphiles generally become

incorporated into the heteropolymer by free radical mechanisms.
30



backbone nonomer include those unsaturated anphi philes descri bed above, as
wel | as anphiphiles having reactive groups, such as carboxyl at es,

sul f onat es, phosphates, prinmary or secondary am no and ot her groups known
to those skilled in the art as being capable of 5 reacti pgnMéhnbehgddackbone
nononers (whet her before or after incorporation into the heteropol yner)
under the polynerisation conditions enployed. The anphiphile used in a
particul ar polynerisation will depend on the nature of the functional groups
present on the backbone nononers. 10 Exanplies of reactive anphiphiles
capable of reacting with a functional group of a backbone nononer include
phosphat es, such as stearyl ethoxylate phosphate or carboxyl ates, such as

al kyl succi ni r n ye her .am n uch as, Jeffam ne
VR070; Any of ‘TRBLS S BehRe st 0CoRBleYBF REtcHE B, =0 RipcripBaly meirs a1 oo
nmedi um i s subickboat mdrnestpintpbe |t§osi&aﬁnsanﬁht@&“inﬁihi files a% b&9e,%s well

backbone nononers which i nclude functional groups capa e of reacting wi £h

such react i v&nRRpAI %haw Feaetivrigrogbs,ciugly ks parbivesdatys, atléormtesaphosphites, @@@w

acet oet hyl ne anat e cont ai ni,n ners such _as
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reactive groups on backbone nononers whi oW I ncor 1 on of
reactive anpKitemRpelymer) enden éhenpalpmepisttionesonditioss employed: e The emphiphilthged in a

anphi phil e h dro |c or the hydrophilic
regi on of tﬁﬁﬁaﬁgﬁpﬁcﬁ?@ghs i@n?g ‘%Qg%(?c’ﬁgﬁﬂaé’% fhr?ef“’é‘i%’ﬁﬁlpﬁpp@ BIgSeHyasythe
wi | | depend tapkbeeanehorhi@gt ors, the nost inportant of which is the cloud

poi nt. Accordingly the degree of al koxyl ation, the width of the al koxylate
distribution or other structural features of a given anphiphile are |ess

el e R s S OSBRI 2 ekl v of
anphi phi | e baskbone! entsholr Ninchideatpho8ttdes] OacBPQY st RA{HH]ard! SShosphate 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.



tenperature of the water-based conposition or paint. Accordingly the

anphi phile preferably has a cloud point of greater than 45C, nore

pref erably above 50C and nost preferably between 50'C and 100' C. 5 The
amount of anphi phile enployed will al so depend on sever a4 Nagdpss2goac! udi ng
the desired end use of the dispersion, however the anmount of anphiphile
wll preferably be from 1-35% nore preferably 3 to 15% by wei ght of the
het er opol ymer. 10 An inportant characteristic of the anphiphile is that it
be reactive and hence capable of incorporgtion into the core polyner.

Al t hough the anphiphile is designed to be reactive it 1is not essential that
100% i s conbi ned under the conditions of the polynerisation. The famly of

et hoxyl at ed LWphid es Jwved. fromthe Ocenql hydrophobe . is particularly
dserul o AATRALRY € el bES nad 3 HRRE el B arclehira Do it ve iR el use
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entity can Ipeeferablyhhason bleudmeintrafgremerathan45 1@, anorerefeedblyraboe 507 and most

pol ymeri sati o The term hydrophilic nononmers” as used herein refers to
NDNONEr S V\A‘IPE%EWQG}C&WC%SQC#iGﬁm)é ¥-in water of at |east 5g/L. Exanples of
sui t abl e shydrophi | i ¢ nononers include nmethyl nethacrylate, ethyl acrylate,
vinyl acetate, nethyl acrylate, acrylic acid, nethacrylic acid, propyl

acryl ?t e, ih%praupapml tlmtEtalnI;dnl ‘Mlti&fj enphzeﬁ wi% 3ﬁbf?5peﬁﬂébhasaﬁﬁﬂaﬁﬁ'ﬁstorsb¥m&ﬁi¥£g the
propyl methacryl.ate, acryl arpi de and nethacryl am de. er exanpl es of water
sol ubl e nong?ﬁéﬁéé fiﬂgdfsﬁ e‘hEerW?f%l%ﬂ,tfr%%ersanWI af amphiphile W%Pt&fﬁ‘ﬁbb’hbéi c
mononers 25#pKef-85ablyriakia4B 9 60 to 95% by wei ght
of the heteropol ymer. IrﬁBa |eor e%y?r{roglcf@%%%ﬁgﬁg{eg&(ﬁy@%ortion of the
hydr ophi |l i ¢ nononers have ioni zable groups. The ionizable groups nmay be

acid grqups ., or. basic groups. Examples of suitable acid nononers include
net hacrg | cARPOraRY W%ét%féﬁt’d’, i 118 @gphiphie iigithapitshey reagive and dieped cardble of

acids, p-styg Atk iR e 36+Ss1viknY nJ Gi gy Vi nyl sphoni c. aci d,
ethacrylic aciglg),%r akp"ﬁ?— Chi oreglg% ykllt']c‘k‘%?:(%u&??%er 0 @HP@II%& %?élgﬂ%ag? E%S rgetye 1t
ci traconi c iaciad esseatiactint 4 06%i & @arbidell iNelee HeedondRdhs G MBE § lightiof X Ay es
of readily tava{ I a})ltcsf:l ba]si c, nononer.s i nclude Z-ﬂ(_ldi nmet h;/l am no
amily of ethoxylated amphiphiles derived from the Ocenol hydrophobe is particularly
useful in the present invention. In this case the hydrophobe contains a mixture of mono-
15 unsaturated (oleyl) and di-unsaturated (linoleyl) units. The linoleyl fraction is more readily
reactive and a minimum of 20% of this entity can be shown to become incorporated into

the polymer during polymerisation.

The term “"hydrophilic monomers" as used herein refers to monomers which have a
20 solubility in water of at least 5g/L. Examples of suitable hydrophilic monomers include
rne'thyl 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 up 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 include methacrylic acid, acrylic acid, itaconic acid, p-styrene carboxylic
30  acids, p-styrene sulfonic acids, vinyl sulfonic acid, vinyl phosphonic acid, ethacrylic acid,

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



et hyl and propyl acrylates and nethacryl ates, and the correspondi ng
3-(diethylam no) ethyl and propyl acrylates and nethacryl ates.
Alternatively, the required basic groups could be fornmed in situ by post
reaction of such functional nononmers such as glycidyl nmetihagvwhbee2803M th a
suitable am ne co-reactant, typically a secondary am ne. Preferably the

I oni zabl e nononers nmake up 0.1 to 40% nore preferably between | and 20%
and nost preferably I to 10% by weight of the heteropolynmer. In addition to
t he hydrophilic nononers the heteropol yner A&y contain sone hydrophobic 10
nononers having a water solubility |ess than 5g/L. The presence of

hydr ophobi ¢ nononers nay reduce the ability of the dispersion to thicken. It
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make up | ess [bh@%gg%f%gg?{hg%wﬁ@ﬁggf-eferabl y less than 45% and nost

preferably less tha t he pol ymer. The nononers nmay be utilised
in mononeric formor in the formof prepolyners. For exanple the acid
nononer s mayn@edgdded in prepolynmerised form either in the formof a 25
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monomers can contribute to the film properties of 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 hvdrophilic monemers.

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 triacrylate and trimethylolpropane trimethacrylate.




Al ternative nmethods of providing controlled crosslinking my be

I ncorporating an 5 appropriate concentration of functional nononers
typically used by persons skilled in the art. Such nononers i ncl ude,
2-isocyantoethyl nethacrylate, N-nethyl acrylam de, and 14lyweinther 2003

nmet hacryl ate or acrylate. Such functional nononers woul d be designed to
react conpletely with an appropriate conpl enentary coreacting functi onal
nononmer such as acid nmononer, hydroxy nondher, or conbinations. A w de
range of crosslinking 10 reactions are possible. While not wishing to be
limted by theory it is believed that conducting the polynerisation at a
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t he anphi phile, such as with the pol yoxyal kyl ene segnents present in
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counterparts.. Depending.on the end use, a typical [atex Ba con
four or fivEHdi FIOBPRISE. H¥PKY vieenareerp op\ommbindtienbal #nceidef range sepsidskliking

requi redyf oig‘?a%g?hg &@Hogﬂble_ant i-settling and flow characteristics and to

optimse f or ma 30 Wthin the group of rheol ogical control

additives, one class are the so called alkali swellable acrylic thickeners
(ASA), whic aie acid containing acrylic | atex copolyners. 14 Novenber 2003
8 Wien neut MAP1SSRRY Wisking sorhe Hmated bii dheomaitds belleved tmo wendinitinig, thy psheusisation

achi eve t hort (RRTammeove FeXIqd softy b uSIat seecivg el Yespmaremueated
i ngr edi ent sin i pdceciengt & uafipdrirCabVEEGLs cloud point. It is also believed that jonizable
15 monomers can play a role in embedding the amphiphile in the particles by associating with
the hydrophilic portion of 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 thickening is greatly enhanced by addition of a suitable neutralising
20 agent which neutralises the ionizable monomer units causing further swelling of the

particles.

A common requirement within the typical formulating practices for waterborne latex based
products is that they rely on the use of rheological 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.




reduced in the presence of co-solvent hence requiring increased |evels for
the required 5 performance. Under sone conditions, the presence of high

| evel s of acid nonomer will contribute to increased water sensitivity of
the final filmwhich nakes theminpractical as sole vehigl\Ngyei®br 2008 i N
nost applications. O her classes of rheol ogical control additives other than
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will pref ersib yehidesoioe usdirmostrapplicbttnes. occupl ed by the swollen pol yner
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wet paint. This will also depend on the volume occupied by prine pigment,
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I ntroduce high levels of relatively water sensitive ingredients which may
conprom se the resistance properties of the resulting paint film

Conventional waterborne coatings 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 carty 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.

r2
wn

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 suffictent
to give the right viscosity to the fully formulated 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



5 The conbi nati on of reactive anphiphile/ionizable nmononer is generally in
the core feed. Concentration of the reactive anphiphile to an initial core
feed conposition is particularly favourable allow ng nmaxi mum swel | i ng
behavi our with mninum |l evels of anphiphile and total a JoePideenbos The
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mononmer may be higher.. In these cases, it may also be preferable to
construct the latex using a single non-sequential feed of uniform
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15 When preparing a binder with 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 ionizable monomer may be chosen
so as to achieve the required swelling ratio in the final latex and paint. An alternative

20 formulation approach would be to concentrate the reactive amphiphile/ionizable monomer
combination in the core composition, so that high swelling will be achieved at lower core
levels. Such a composition may be formed by using higher 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 forming 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
the conditions of use by balancing monomers which produce high Tg homopolymers such

30 as methyl methacrylate against monomer such as ethy! acrylate which produce low Tg

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



5 reactive anphiphile will generally act to reduce the MFFT of the

di spersion. Plasticisation of the core by water will occur once it is
hydrated. Hence the Tg of the core nmaterial is not a controlling factor in
filmformation and di spersions with Tg considerably aboveatNRen®kr 2003
conventional filmformng |latices are possible. Were the Tg of the

di spersion is very hard, typically above 45 C, the process of
neutralisation is best carried out at elevated 10 tenperature. According to
the present invention it is possible to prepdfe |atices which are not film
form ng at anbi ent tenperature (MFFT above about 23 C), until the latex is
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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



poi nts above the polynerisation tenperature. The particle size of the
polymer emulsion is related to the |level of stabilizing agent used 10
during the polynerisation. In order to obtain the opti numswelling of the
particles, the stabilizer nust be present in the correct{fANBWHhbdrRoakl ow
encapsul ation of the reactive anphiphile and other hydrophilic material by
the polyner, and not to result, for instance in nucleation of new particles
|ate in the polynerisation process. 15 The Earticle si ze of the pol yner

di spersion can be varied by a nunber of met btus well  known to per sons
skilled in the art. Particle size can be related to total |evel of
stabilising agent used and the way in which it is added during the
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present invention, the size of the heteropolyner particles can be

controlled b | 1.1 rate.of.t reactiye 30_.a Lphile. Rapid
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i nproves the ability of the dispersion to bind pignents and hence

15 The particle size of the polymer dispersion can be varied by a number of methods well
known 1o persons skilled in the art. Particle size can be related to total level of stabilising
agent used and the way in which it is added during the polymerisation. The total level of
stabilising agent is adjusted so as to maintain the stability of the particles formed early in
the polymerisation. Such an objective can 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
controiling particle number and can be prepared by polymerising a small quantity of one or
more of the monomers from the first seed or other appropriate monomers. Further growth
of the seed is then induced by the gradual addition of further monomer and initiator

25  together with a small quantity of additional stabilising agent. Large vanations 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



broadens the fornulating latitude and gives filnms wth nore uniform
structure and surface appearance. Accordingly the use of seed particle
formati on and feed protocols which result in a slow addition of reactive
anphi phile are preferred when preparing a self 10 thi ckqaiNwgekibad2s0dF or

pai nt applications. The polynerisation process requires an initiating
mechani sm The type and nature of the initiator or initiator systemwl|
depend on the types of nononers and the nat {4 e of the polynerisation. 15
For exanple, the polynerisation can be initiated by water soluble initiators
such as anmmoni um persul fate, potassiumpersulfate, tertiary butyl
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preferably bel ow 100C. As nentioned above the thickening which occurs as a
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and 301y1§1"énsat1on.

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 dispetsions.

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 jonizable 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



oxalic acid. 10 The dispersions of the present invention exhibit a

t enper at ure dependent viscosity, even after neutralisation. After

pol ynmeri sation the dispersion is cooled to below the cloud point of the
reactive anphiphile resulting in a swelling of the parti ¢k fevef8esiorg t he
tenperature again can result in a reduction in viscosity (i.e. thinning),

al though this need not give the sane viscosity as the original viscosity at
that tenperature. On reheating a dispersion_15 which has been neutralised,

t he non-ionic conponent beconmes dehydrated!dnd the particles tend to shrink
I n volune. The viscosity in this case will generally not return to its
original pre-neutralised value because of the presence of the neutralised
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must contain the ionizable groups and the reactive anphiphile, en

conduct i ng OKdigRsidineri sation sequentially it nmay not be necessary to
i nclude ionizable nononers or reactive anphiphiles in the outer |ayers or
sheath. It has been found however 14 Novenber 2003 -14 that the presence of
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have different conpositions. Wen conducfing the polymerisation sequénti al | y

it is inpofamiiseemsly ashtheoumginal aiseositiont Shaeatmpemmrpe Ore atileating atdispersion

neutraligi ng,3g¢aL bger}ldnevt\lk?}aﬁgéd, the non-ionic component becomes dehydrated and the particles
tend to shrink in volume. The viscosity in this case will generally not return to its original

pre-neutralised 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. Throughout the specification 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 structure 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 amphiphile, 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



It is also inmportant that when the dispersion is to be used as a paint

bi nder that the sheath has a conposition which allows coal escence and film
formation on curing of the paint. 10 The coal escence and filmfornmation nmay
be aided by swelling of the particles with water, and theNgidhparndosl m
form ng tenperature (MFFT) may be considerably | ower than the polyner glass
transition tenperature (Tg). The actual MFT of particular latex wll

change with the extent of neutralisation of the internal acid or basic
groups, the hydration of the anphiphile and the extent of water upt ake and
t hi ckening. |If necessary a 15 conventional solvent such as Texanol TM (from
East man) or Coasol TM (from Chenoxy Int.) nay be added to assi st coal escence

and film f or thet ithmpreSéree peisbme liasizatdy nugotriees Bahe ot |5BSakh asdistyehefrtion of
descri bed abqve are a particularly L preferred enbodi nrent of the present

i nvention. 2 %%P&ngﬁgm R0 Al I8t thesere regine | Theanresease pf othien dydeaphilic
aqueous di sp ' f ' opol r rticles wherein said
het er opol ynel?{o%girﬂtéf%sgéﬁégnmﬁrs Jlj ggﬁgﬁﬂﬁlﬁgﬁgﬁ%oﬁl%geg reé) ot 8 ARy BN 8%?@?’55‘5?”1

pol yneric shpa;elnratimejfeihﬂ saundlising egenc orquadaditiy thel pslymériditioh SRGhNMRIly has
anphi phil e having a cloud point, said units of reactive anphiphile being 25
subst ant i &l | SEVELA rdvatagesnenepfevhichisthay the partigles san boprepared i whishehe hore and

conpri ses po | - [k r sai d di spersi.on. exhi biti .
t enper at ur e %%g@%@ﬁﬁ lt\q/f:é%g{)%@tfbr? g?% ngc@gg&ngotﬂe Pﬁ e}%ﬁ‘f‘i sgﬂuqqnaﬂg' s
preferred t hiaipdrizat fiak yieesiter lagire ot SIRQIHAE PefrfiedbPiid Be h&BFhlisin@ RodRPd R water.

mononers. 14 Novenmber 2003 - 15 The invention also provides an agqueous
di spersi on dt Ihalseimpadant ihatavhne: the dispripin is tpdetused asa paihebisder hai the sheath

het | ' ' its of h lic_ionizabl )
and renct | vaashEpobEbloh RASEERASLE ohllel el o BIRES s on T b EE P 4R B GRS
of the preesehe cantesotnderandafinDformiaten atayobd 1HEKBY SHvelhg laf&;égiarﬁaﬁ@wiﬂa%%r,

In such application the dispersions are added to or conbined wt
convent i onalandpiae fringaum; filpe forgung tnmpasetites(MBF B may de cangidérablydawer dran the

conposi tion _of | . characterisgtics., Exa ui tabl e paint .
ada v ves. Hoal el s Sion ‘Eﬁ%’%@ﬂﬁe.ﬁt ool SRRl SIS of B Rt fatex il
agents, W abangdeith, thexkRAref scutidliSatRiM 6 18E tnef@%ei®br b44&S Broups, the hydration
of the amphiphile and the extent of water uptake and thickening. If necessary a

15 conventional solvent such as Texanol™ (from Eastman) or Coasol™ (from Chemoxy Int.)

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

lonizable monomers.



10 additives may be preconbined wth the aqueous dispersions before

I ncorporation into the paint conposition. The aqueous dispersions may al so
be used as binders or thickeners for adhesives, textile coatings, carpet
backi ngs and construction materials. In these applicati thslotérabeli Z2)08r si ons
may be conbined with additives and conponents known in the art. 15 The
aqueous di spersions of the present invention exhibit a tenperature dependent
viscosity which nakes themuseful in many applications in the coatings and
adhesi ves industries. Such dispersions are ugeful as self thickening sole
bi nders for coatings. In this application 20 the water swelling behavi our
of the hydrophilic core material may be used to assist in filmformation
such that the onventhonal co-solvents nor %g% ysed for this purpose are

reduced or evelefTHRHSR ABC PIPVAYRT 7 GHUSYSt HiePeasin o6 it ansoluha rheierepolymer
paints for mulRteded Widnis Whé%é%

bal ance. 25 In a ffjrther 1er;sbodl men? of t%%?é}}%%@?%&?ﬂe |sp<a%rf/s%%é&gggqgﬁzable
f or nul at ed whimtnophosandreactivesdngphipbie thraughsitttite paticlesen vi scosity which

i ncreases with shear rate. Such dispersions can be bl ended with
conventional paint nmaking ingredients to give working paints with reduced
llevel s of addiyhl\uguidisdi§RRichs oftRe Bt I

abl e to display tﬁgl r SVI scoé‘lﬁ%sy ch% a%%}grlﬁe?ﬂgrﬁng omr%%@é%l&n%* Waénger na
nmonomer t han p8intt Hosech applitatoadthei dispeesionsent iaddeal toabk abrnbined | With| ®nventional
t hi ckener technol %ﬁé 14 Novenber 2003 - 16 In order to facilitate an

under st andi ng P8It ARRIVEY ORtOIPANERE @nRrevisle 13 paat hﬁée’m’t @mwltl%(%nfbawmged

exanpl es whi cRpirhéibgdtiat eg e@"o?fsﬁftﬁlﬁ? %P%ﬁ(‘il Fﬁt]'h Meiﬁtt'hg sinder txrlu%jﬂde

it is to be understood that epartlcu rltyo

is not to suﬂntkmds taheﬁglgaleagvintss,yUb’f ahﬂmebdrﬂvﬁlfﬁntl@r@ b@hﬁnlﬂé)efcoresﬁﬂéﬁf' hesk
5 EXAI\/PLE (ghe exa | es the fol|ow ng‘? abbrevi ati ons have the neani ngs

i ndi cat ed 10‘3l B‘é%sa’W &F PiEeaRirepithdls aquesnsdispaomionebefpsmcorporation into the

paint composition. The aqueous dispersions may also be used as binders or thickeners for
adhesives, textile coatings, carpet backings and construction materials. In these
applications the dispersions may be combined with additives and components known in the
art.

15
The aqueous dispersions of the present invention exhibit a temperature 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
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 invention, dispersions are formulated which show
extremely high viscosity and even viscosity which increases with shear rate. Such
dispersions can be blended 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.



acryl am de

et hyl acrylate glyceryl

di acryl ate

acrylic acid butyl

met hacrylic acid nethyl nmethacryl ate
DVAEMA EA GPTA TEGDA TMPTMA GVA MAA MVA ST In each of the foll ow ng

exanpl es, the conposition of the reactive anphiphile conmponent
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Trimet hyl ol propane trinmethacryl ate gl ycidyl
25 styrene AAM
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tert-butylam noethyl nethacrylate N, N-di nethyl am noet hyl
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is as

desi gnated by the manufacturer. Were the ebfrposition invol ves ethyl ene

oxi de

Ln

10

30

In order to facilitate an understanding of the invention reference will be made to the

accompanying examples which illustrate some preferred aspects of the invention.

However it is to be understood that the particularity of the following description is not to

supersede the generality of the invention hereinbefore described.

EXAMPLES

In the examples the following abbreviations have the meanings indicated:

Glessary of Monomer abbreviations
MONOMER NAME

acrylamide

acrylic acid

buty! acrylate

tert-butyl acrylate
tert-butylaminoethyl methacrylate
N,N-dimethylaminoethyl methacrylate
ethyl acrylate

glyceryl propoxy triacrylate
triethylene glycol diacrylate
Trimethylolpropane trimethacrylate
glycidy! methacrylate

methacrylic acid

methy] methacrylate
styrene

BA

TBA
TBAEMA
DMAEMA
EA

GPTA
TEGDA
TMPTMA
GMA
MAA
MMA

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

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



units as part of the hydrophile, convention allows for conposition to be
described in terns 30 of the average nunber of ethylene oxide (EQ units per
chai n. However for the purposes 14 Novenber 2003 -17 of this invention the
cloud point of the material is an exact neasure of the behp¢empectooshe
materi al and has been determ ned by experinent and specified in each

exanpl e. Viscosity neasurenents have been used to characterise the

di spersions nade in the 5 exanples. The e_{J#i pment used for viscosity
measurenents are: Brookfield Mddel Dv-11+ sconeter Cone and Pl ate Cap
1000 Vi sconeter Rotothinner Visconmeter MFFT bar SS3000. Sheen Instrunents

10 All viscosity nmeasurenents have been carried out in the range 20-30C
Exanpl e 1 15 of s hweripndbeislodd ppart ©f olme miateriap i3l apnedacicmpasnte ofl the babesy iomdef thy

the follow ng nmethod;, 20 25 .30 (i) .First nononer, feed A first nmonpner

enul si on was "%@?EW’ %&eﬁ@d?tsnélﬂséggme@@%@ﬂéfspew g4 in ege W@p@ﬁ-ng. 1g of
nmet hyl nmethacrylate, 2.1 g of glyceryl propoxy triacrylate (Sartoner
SR9020) and 5.7g of acrylic acid. To this m xture 91g of an ethoxyl ate
(12E0 of HDV@zesiol mikhaflird@enté Heavkebgenniubdd ao cdhatmdigpise nthe difpefdiod8 nfadeadn the
added. To .t he rmr]orrmlcm' Xt ure was fadded 6.1 g of a 30% solution of sodium
dodecyl sdl f S¥ANBIE- AESAUPRHAL Besl fog VISCOHE. MERUERREIEE®T .  and an enul si on

f or ned U“deFB%bg(gErgMB@&D&?@M@B&%@ feed A second nononer enul sion was
.3g of ethyl acryla

made by m xi ng te,
Cone and Plate Cap1000 Viscometer

Rotothinner Viscometer
MFFT bar S53000. Sheen Instruments
10

All viscosity measurements have been carried out in the range 20-30°C.
Example 1

15 (a) An aqueous dispersion of copolymeric particles was made by the following
method:

(i) First monomer feed
A first monomer emulsion was made by adding 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 91g
of an ethoxylate (12EO) of HD-Oceno! 110/130 (Henkel) with a cloud point
of 74-78°C was added. To the monomer mixture was added 6.1g of a 30%
solution of sodium 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,
111.9g 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%



111.9g of methyl methacrylate, 2.8g of acrylic acid and 1.5g of glyceryl
propoxy triacrylate. To the nononmer m x was added 3. Qg of a 30% 14 Novenber
2003 -18 solution of sodium dodecyl sulfate in water, and 267. 6g of

dei oni sed water. An enul sion was fornmed under shear. (i#i4 Nolémbécdops feed 5
A solution of initiator was nmade by m xing 96.38g of water, 1.93g of

ammoni um persul fate, and 0.348 of sodium carbonate. (iv) Precursor stage
342.2g of deionised water and 3. 6g of 30% spdi um dodecyl sulfate in water

10 were added to a round bottomed flask at~99C, with stirring. (v) Initiator
spi ke A m xture of 0.13g of ammoni um persul fate, 0.95g of de-ionised water
and 0. 18g of sodium carbonate was added to the reaction flask. 15 (vi)

Pol ymeri sation Ten mi nusobsgicaf ¢fesodtune dadetiyt swfatofn wher,iand LbABR LS 86bki8ed WAk
first nononer feed and initiator feed were punped into the reaction flask
under stirring. The fi3Emhidhas famgdnadersherrd to the reaction vessel
over a period of 160 mnutes, followed by the second nononer feed over 80
m nutes. The 20 initiator feed was added over the full 240 m nute peri od.
(vii) Dilution an¢iivopinipiafsrifesd conpl eti on of the 240 m nute period, 89.3g
of water was added, followed by five consecutive initiator additions at 10
minute i mervals, 25 & tehRion; ¢fyimdeae svpsswade byswiving 96138 mfl Watey,db93 . &)

in water (8.1g) am terty u dr LOXI .0. 5 mxed with water
(8.1g). 30 (viii) Post-%Ia’ié‘g‘gu’%j@n&eﬁ%&?/"’sﬂ@uftﬁé’fg‘l‘é“‘ﬁi"ﬁ%‘i’%%t?- 7.29 of a 25%
ammoni um hydr oxi de solution was added with 11.6g of water. Subsequently,

after 30 m nutes, .the | atex
(iv) recursor stage

342.2¢ 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 between sodium sulfite formaldehyde (0.3g) in water (8.1g) an

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



14 Novenber 2003 -19 was cooled to roomtenperature, and 0-1 g of the

def oaner Beval oid 4226 (Rhodia) 0.9 g of Proxel GXL (Avecia) and 161. 6g of
wat er added. (b) (Conparative) The procedure was repeated, except an

et hoxylate (40EOQ) of HD- 5 Ocenol 110/130 (Henkel) havi ng Rowdrmwed 2008 nt
greater than 100C was used in place of the 12EO et hoxyl ate as the reactive
anphi phile, The resulting latex was water thin (C20 rpm Brookfiel d
viscosity, spindle 2, 20 rpnm). (c) (Conparai®ve) The procedure was repeated,
except an ethoxylate (20EOQ of HD 10 Ocenol i 101130 having a cl oud point
greater than 100C was used in place of the 12EO ethoxylate as the reactive
anphi phile. The solids . ersions, of. .
Exampl es 1 and 3 were nggggﬁ{?de](%d% defﬁ?g:ggér%fu?e;ragﬁgh%ﬂﬁ%? %eﬁéﬁoﬂ)‘f;\/ﬁzfé
Tabl e 1 Di spersi onCcenofRhsdla) 09 § ¥6P)dRebORIL @lwdciepanl %1 Rpafevater added.

Et hoxyl ati onvi scosity (cP)'viscosity (P) |al2EQ22. 3658, 0001. 9

| c20ECQR22. 551320. 28 Brookfield viscosity at 20 rpm Exanple 2 20 The procedure

of exanpl e I -1-0l:1 butyl ene oxi hy e
oxi de havi ng Hayacl ug ey o?ﬂ%Sp%ce\%aiégt% Jg%eglcflhgx Etaﬂ?tggxygﬁtﬁlj‘@%& fﬁﬁ
the anoudt of watGuenal 16@¢hH0 (HegkelyaasvingdieRdd pbh g?éa@a?otﬁaﬁ u@lsco&rast BSed in
various stages are, shown in_Table 2 below 25 f4 Novenber

place of the 12EOQ ethoxylate as the reactive amphiphile. The resultmg latex was

water thin (<20 rpm Brookfield viscosity, spindle 2, 20 pm).

(c) (Comparative) The procedure was repeated, except an ethoxylate (20EO) of HD-
10 Ocenol 110/130 having a cloud point greater than 100°C was used in place of the

12EQ 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 | below.

15
Table 1
Dispersion | Ocenol Solids (%onv) Brookfield Cone & Plate
Ethoxylation viscosity (cP)’ viscosity (P)
la 12EO 22.36 58,000 1.9
1c 20EO 22.55 132 0.28
'Brookfield viscosity at 20 rpm
Example 2
20

The procedure of example | 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



-20 Table 2 de-ioni sed wat er 306. 03 30% sodi um dodecyl sul fate4.61
Initiator fegd Sodi um car bonat e0. 23 de-ioni sed water0. 85 ammoni um

persul fate0.17 [Initiator spike de-ionised water8 6.20 ammoni um

persul fate2.50 sodi um carbonat e0. 44 First nononer feed 4&NoQo&mb&I003 I
wat er 467. 48 30% sodi um dodecyl sul fate7.83 EA112. 96 MVA154. 89 GPTA (gl ycery
propoxytriacrylate)2. 76 AA7.89 7-octen-|I -0l:1 BO 10EO118. 34 Second m)nomefr_)
feed de-ionised water241. 62 30% sodi um dodecyl sul fate3.91 EA45. 86 MVA145. 4

-20-
Table 2

Precursor stage g T
de-ionised water 306.03
30% sodium dodecyl sulfate 4.6]
Initiator feed
Sodium carbonate 0.23
de-ionised water 0.85
ammonium persulfate 0.17
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
MMA 154.89
GPTA (glyceryl propoxytriacrylate) 2.76
AA 7.89
7-octen-1-0l:1BO:10EQ 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




GPTAL. 97 Precursor stage 14 Novenber 2003 -21 AA3.94 de-ionised water72. 64
Mop-up de-ionised water14.53 sodiumsulfite formal dehydeO. 34 de-ionised

wat er7.26 tert-butyl hydroperoxi de0.70 de-ionised water7.26 sodiumsulfite
for mal dehyde0. 34 de-ionised water7.26 tert-butyl hydropes sieeBer 203
de-ionised water7.26 sodiumsul fite formal dehyde0O. 34 Post-addition

de-ioni sed wat er 10. 36 ammoni um hydr oxi de9. 29 Beval oid 42260. 14

=21 -
AA 3.94
de-ionised water 72.64
Mop-up
de-ionised water 14.53
sodium sulfite formaldehyde 0.34
de-ionised water 7.26
tert-butyl hydroperoxide 0.70
de-ionised water 7.26
sodium sulfite formaldehvde 0.34
de-ionised water 7.26
tert-butyl hydroperoxide 0.70
de-ionised water 7.26
sodium sulfite formaldehyde 0.34
Post-addition
de-ionised water 10.36
ammonium hydroxide 9.29
Bevaloid 4226 0.14
de-ionised water 7.26
Proxel GXL 1.12
de-ionised water 137.25




de-ionised water7.26 Proxel GXL1.12 de-ionised water137.25 14 Novenber 2003
-22 The solid content and viscosity of the dispersion was neasured before
and after dilution of the latex and the results are shown in Table 3 bel ow
5 Table 3 % surfactant Soli ds Brookfield Rotothi nner Cone{amnbvERdkezqcs
nv)viscosity (CP)' (P)viscosity (P) 2226. 11sol i dsolid<0.05 22diluted to

21. 4610, 520X152. 15 Brookfield viscosity at 20 rpm' Formul a solids 30% Latex
diluted to avoid solidification. 10 Exanple 3 a) The procedure of Exanple 2
was repeated, except 7-octen-|-ol:7EO0 havin@za cloud point of 79C was used
as the reactive anphiphile. 15 b) The procedure was repeated except 37%
7-octen-1-o0l:14EO having a cloud point of 97-100C was used as an

approxi mate nol ar replacenent of the 22% 7-octen-1- ol : 7EQ. The solids
content and viscosities of the dispersions were nmeasured. The results are
shown 20 belbewsokid Tement and sty of tieshsnessiom wen measired Beforadandmfiso i itedrdof

the latex and the results are shown in Table 3 below.

5 Table 3
% surfactant | Solids Brookfield Rotothinner | Cone and Plate
(% nv) viscosity (cP)’ (P) viscosity (P)
22 26.11° | solid solid <0.05
22 diluted to 21.46 | 10,520 >15 2.15

"Brookfield viscosity at 20 rpm
*Formula solids 30%. Latex diluted to avoid solidification.

10 Example3

a) The procedure of Example 2 was repeated, except 7-octen-1-0l: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:7EQ.

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-1-0l:14EOQ | 24.38 | 40,550 0.625

Notes:

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



Cone and Pl ate Surfactant (%w)viscosity (cP)'viscosity (P)

3a7-octen-1|-ol: 7EQ25. 79Sol i dSol i d 3b7-octen-1-o0l : 14E024. 3840, 5500. 625 Not es:
1. Measured at 20 rmon spindle no. 2. 14 Novenber 2003 -23 Although a |arge
anount of 7-octen-I-ol:14E0 was incorporated into the pafiNel&@sba&i2doae
reaction tenperature (below 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 a) The pred@ddure of Exanple | was repeated,
except the nononer conposition was altered to include butyl acrylate

I nstead of ethyl acrylate. The resulting nononer conposition in the first
mononer feedagRRiAl i Vi_ I
acryl ate, 2?8 of” ga{}r;}ggeerlé]lrlﬁc,%&%ﬁ)?(35’é %érﬁl ggﬁ%@??ﬁnﬁE%%aQ%cfﬂg%%{P %Ijag%l%iaa.the
The second nmeadivertehpedtuco o wadodPBoint), colingtdfithe téhpotpral Bitle24-to firtBér
butyl acrylate, 1..52g of glyceryl propoxy triacrylate and 2.83g of acrylic
acid. b) The“pﬁ%@éd'{??eét% eﬁé‘ﬂ%é‘?’é‘ﬂ[“‘séRééB‘ESthHEh‘Efdhﬁ%%m{lg-on of the various
stages was as 15 shown in Table 5 below Table 5 Precursor stageg

de-ioni sed water314. 61 30% sodi um dodecyl sulfate5.46 Initiator feed Sodi um
car bonat eD. Fxadeple dni sed wat er 1. 46 ammoni um per sul f at e0. 20

a) The procedure of Example | 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,

10 59.2g of butyl acrylate, 2.1g of glyceryl propoxy triacrylate and 5.7g of acrylic
acid. The second monomer feed contained 123.1g of methyl methacrylate, 24.1 gof

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:
Table 5

Precurser stage g
de-ionised water 314.61
30% sodium dodecyl sulfate 5.46
Initiator feed
Sodium carbonate 0.27
de-ionised water 1.46
ammonium persulfate 0.20
Initiator spike
de-ionised water 114.25
ammonium persulfate 2.95
sodium carbonate 0.52




Initiator spike de-ionised water114.25 amoni um persul fate2.95 sodi um

car bonat e0. 52 14 Novenber 2003 -24 First nononer feed de-ionised

wat er 385. 24 30% sodi um dodecyl sul fate9.27 AA8.92 MVA212.27 GPTA (gl yceryl
3.11 propoxytriacrylate) BA86.09 Ccenol: 12EO0153. 00 Second NweoBet 2d03ed
de-ioni sed water159. 51 30% sodi um dodecyl sulfate4. 64 AA4. 33 MVA188. 23
GPTA2. 32 BA36.86 de-ionised water82.79 Mop-up de-ionised waterl6.56

-24 -
First monomer feed
de-ionised water 385.24
30% sodium dodecyl sulfate 927
AA 8.92
MMA 212.27
GPTA (glyceryl 3.11
propoxytriacrylate)
BA 86.09
QOcenol:12EQ 153.00
Second monomer feed
de-ionised water 159.51
30% sodium dodecyl sulfate 4.64
AA 4.33
MMA 188.23
GPTA 2.32
BA 36.86
de-ionised water 8§2.79
Mop-up
de-ionised water 16.56
sodium sulfite formaldehyde 0.40
de-iontsed water 8.28
tert-butyl hydroperoxide 0.83
de-ionised water 8.28
sodium sulfite formaldehyde 0.40




sodium sul fite formal dehyde0. 40 de-ionised water8.28 tert-butyl

hydr oper oxi de0. 83 de-ioni sed water8.28 sodium sul fite fornmal dehyde0. 40 14
Novenber 2003 -25 de-ionised water8.28 tert-butyl hydroperoxi de0. 83

de-ioni sed water8.28 sodium sulfite formal dehyde0. 40 Posh naddinbkPfoo3
de-ionised water11. 81 anmoni um hydr oxi del0. 96 Beval oid 42260. 17 De-i oni sed
wat er 8. 28 Proxel GXL1.32 de-ionised water156.43 The solids content and
viscosity of the dispersions were neasured, The results are showmn in Table
6 below. 5 Table 6 DispersionSolids (‘va)B;&Pcontent Brookfield Cone and Pl ate

de-ionised water 8.28
tert-butyl hydroperoxide 0.83
de-ionised water 8.28
sodium sulfite formaldehyde 0.40

Post-addition

de-ionised water 11.81
ammonium hydroxide 10.96
Bevaloid 4226 0.17
De-tonised water 8.28
Proxel GXL 1.32
de-ionised water 156,43

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

in Table 6 below.
5 Table 6
Dispersion | Solids (%nv) BA content’ Brookfield Cone and Plate
viscosity ((:P)2 viscosity (P)
4a 22.15 18.26 8 0.03
4b 29.46 17.69 >100 000 4.2

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.



viscosity (cP)2viscosity (P) 4a22.1518. 2680. 03 4b29. 4617. 69>100 0004.2 ' BA
as a percentage of total latex solids. 'Brookfield viscosity at 20 rprn.
Wth MWW BA rather than MMA/ EA, higher solids may be required to achieve the
10 desired thickening. 14 Novenber 2003 -26 Exanple 5 a)14Revénpscroge of
Exanple 1 was repeated except trinethylol propane trinmethacrylate was used
as the crosslinking agent, rather than GPTA. The substitution was on a b5
wei ght basis. b) The procedure of Exanpl e-pgwas repeated, except triethylene
gl ycol diacrylate (TEGDA) was used as the crosslinking agent, rather than
GPTA. 10 The viscosity of the dispersions was nmeasured and conpared to the
vi scosity of i:ﬂgpleflg spersion obtained in Exanple | a. The results are shown
bel ow i n Tab]i:e " Table 7 15 | Measured at 2 rpm Exanple 6 a) An aqueous
di spersion of copolyneric particles was nmade by the followi ng nethod: 20
(i) First nmononer feed A first nononer enul sion was nmade by adding to a
vessel , 43, Bg ofhepmgsdureief Gxamnle 159asrepeaséd mueepy trimethybuiprppanetrinetisgyiate

gl yceryi propoxy. i agryl ate Sart omer SR9020) a 0 of .acrylic acid.
To this mixture ‘X%sr %%802% tﬁﬁ C%giﬁﬁﬁﬁg%’e%s%'ﬁﬁ&gp ‘g‘i}“ ]I;%WOE%F‘-“‘PEO‘/"&%GH a
(Henkel ) .5 The suxdigiettasis, was et hoxyl ated to approximately 10 noles. To the
nmononer m xture was added

b)  The procedure of Example I was repeated, except tricthylene glycol diacrylate

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

10 The viscosity of the dispersions was measured and compared to the viscosity of the

dispersion obtained in Example la. The results are shown below in Table 7.

Table 7
Dispersion | Crosslinker | Solids Brookfield Cone and Plate

(Yonv) viscosity (¢P)! viscosity (P)

la GPTA 22.36 58,000 1.91
5a TEGDA 22.42 9,150’ 1.76
3b TMPTMA 22.60 Solid Solid
I 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 emulsion was made by adding 1o a vessel, 43.16g of ethyl
acrylate, 59.19g of methyl methacrylate, 1.06g of glyceryi 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



Di spersi onCrosslinkerSolids Brookfield Cone and Pl ate (%w)viscosity
(CP)'viscosity (P) 1 aGPTA22. 3658, 000' 1. 91 5aTEGDA22. 429, 150, 1. 76
5bTMPTMA22. 60Sol i dSol i d 14 November 2003 -27 3.0g of a 30% sol uti on of

sodi um dodecyl sulfate in water, and 258.9g of de- 3 ionkgegdvigber20@nd an
enul sion fornmed under shear. (ii) Second nononer feed 5 A second nononer
enmul sion was nade by m xing 17.53g of ethyl acrylate, 55.58g of nethyl

nmet hacryl ate, 0.75g of acrylic acid and 0.75g of glyceryl propoxy
triacrylate. To the nononmer m x was added21-5g of a 30% solution of sodium
dodecyl sulfate in water, and 133.8g of deionised water. An enmul sion was
formed under the shear. 10 (iii) Initiator feed A solution of initiator was
made by m xi ng 47. 74 e : i e of
sadi um car bonat e 153'% g’ga r&%qlgt@gt?é?%&em?%&g@lgg gir‘"k%gct&, %\n/ad?feibg ézg%g
of 30% sodi um dodedghis&iivitat, and an ‘eBiuddion f&@heddndetsiear.a round bottoned fl ask
at 90 C, with stirring. (v) Initiator spike 20 A m xture of 0.06 of anmonium
persul fate, 0.47g of deionised water and 0.09g of sodium carbonate were

added to the reaectiQn Vd,); Pol ynerisation Ten mnutes after the
addi tion of thea@ﬁwigf%{d&rﬁ&gﬁl retl,céftl he first nononer feed and

5 A second monomer emulsion was made by mixing 17.53g of ethyl acrylate,
55.58g of methyl methacrylate, 0.75g of acrylic acid and 0.75g of glyceryl
propoxy triacrylate. To the monomer mix was added 1.5g of a 30% solution of
sodium dodecy! sulfate in water, and 133.8g of deionised water. An emulsion
was formed under the shear.

10
(i11) 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 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 initiator was

added over the full 240 minute period.

30



25 initiation feed were punped into the reaction flask under stirring. The
first nononer feed was added to the reaction vessel over a period of 160

m nutes, followed by the second nononer feed over 80 mnutes. The initiator
was added over the full 240 m nute period. 30 14 Novenbes NOERber2®OBVI i)
Dilution and Mop-up After conpletion of the 240 m nute period, 40.23g of
wat er was added, followed by five consecutive initiator additions at 10
mnute intervals, alternating between sodiygm sulfite fornal dehyde (0.13g)
in water (4.0g) and 5 tertiary butyl hydroperoxide (0.13g) m xed with water
(4.0g). (viii) Post-addition After a further 10 m nutes, 3.55¢g of a 25%
anmmoni um hydr oxi de ;sol ution was_ . added with 5.74g of water. Subsequently,
after 30 m nutes,Mbe Pikgienaad Mapupool ed to room tenperature, and 0.05g of
Beval oid 4226 (Rhodi P I . eci 6 f tear,
added. b) (Conpar atiégfr %Hé%é‘%%oé‘e E}}égv\%@x bé‘é@été%@k%@%? g&fér\?%fe??) s'f‘gfi?date
(no cloud point at fHookdpdlyivE i sotisediive Waktidiee hdiitishead 0f EREO!inleBRR,
phosphate. 15 c) (Conparative) The procedure was repeated except on a 2kg
scal e and the Ccenoilieqaimgybedweep rodphaswfiga®rnaldendisd0i 132) e wWates dd0gdand
stage (Wi gh the init,iagl e.of water d, sodi.um.dodecyl . sul fate in the
reactor) 5ﬁat her thanteﬁ'r?'r}f ﬁQ%? ﬁ?’%&ope%ﬁ%é@a%‘é‘&?e“l‘H‘“}maﬁef {40%3' 4.02g of

sodi um carbonate was added to the precursor 20 stage. d) (Conparative) The
procedure was repeated, except anmonia was used to bias the pHto 9 rather
t hen addi ng sodi (iidar Besiadditions The viscosities of the di spersions were

then measured and t hzgftéreas H.{r%hser qb%qi%%teg.@%\@g {)P a -5%)6' amrne %ni%%l l%\/gfrogge 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:10EC 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.

30



14 Novenber 2003 -29 Tabl e 8 Exanpl epH urfactant pH bi asi nol i dsBr ookfi el done
and agent %mv) (ow)i scosity2l ate viscosity cP)) 6acenol : | OEQone3. 1516901200. 4
hosphat e a3cenol : 10EONoneof of of 1. 2 hosphat enmeasur edeasur edneasur ed
6b7cenol : 3E0one22. 040f 20. 5 sul phat enmeasur ed c7cenol : | OEQ ANSHERESPE880. 14
hosphat e dcenol : | OEQATMmDNI a22. 61050. 04 hosphate of process 2 Brookfield
viscosity at 20 rpm 3 To a snall sanple of the latex sufficient additional
aqueous ammoni a was added to raise the pH é 10 prior 5 to viscosity
measurenent. Exanple 7 10 a) An aqueous di %ersion of copolyneric particles
was made by the following nethod: 15 20 (i) First Mononer Feed A first
nmononmer enul sion was nade by adding to a vessel, 94.8g of ethyl acrylate,
130. g of nethyl nmethacrylate, 2.32g of FhhkkeSyl propoxy triacrylate

(Sartoner S cid—To this nixture 99 3g of an
Exampie pH' [Surfactant |pH biasinglSolids  [Dw rookfield |Cone and
agent (Yemv)  {nm) iscosityz [Plate viscosity
(cP) (P)
6a 3 Ocenol: 10EO [None 23.15 1690 1200 0.4
phosphate
6a’ 3 [Ocenol:10EO [None mot not not 1.2
phosphate measured  measured measured
6b 7 Ocenol:3EO [None 22.04 not <20 0.5
sulphate gneasured
6¢ 7 Ocenol: 10EO Na,CO; (22.90 79 40 0.14
phosphate
6d 5 Ocenol: 10EO | Ammonia  [22.61 30 50 0.04
iphosphate
" of process

? Brookfield viscosity at 20 rpm.
* To a small sample of the latex sufficient additional aqueous ammonia was added to raise the pH to 10 prior
5  to viscosity measurement. '

Example 7
10 a) An aqueous dispersion of copolymeric particles was made by the following
method:

(1)  First Monomer Feed
A first monomer emulsion was made by adding to a vessel, 94.8g of ethyl
15 acrylate, 130.0g of methyl methacrylate, 2.32¢ of glycery! propoxy triacrylate
(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

20 emulsion formed under shear.



et hoxyl ate of HD-Ccenol 110/130 (Henkel) with a cloud point of 74-78% C was
added. To the nononer m xture was added 10.0g of a 30% sol ution of sodium
dodecyl sulfate in water, and 570.5g of de-ionised water, and an enul sion
formed under shear. 14 Novenber 2003 3Q (ii) Second nomymsvdngsg 2608econd
mononer enul sion was nmade by m xing 38.6g of ethyl acrylate, 122.Qg of

met hyl nmethacrylate, 3.1g of acrylic acid and |.7g of glyceryi propoxy
triacrylate. To the nonomer m x was added 5.0Og of a 30% solution 5 of sodium
dodecyl sulfate in water, and 196. 6g of dei¥oni sed water. An enul sion was
formed under shear. (iii) Initiator feed A solution of initiator was nmade by
m xi ng 105.2g of water, 2.1g of 10 ammoni um persulfate, and 0.37g of sodium
carbonate. (iv) PRigcus&ond dioagmesféad 59 of deionised water and 7.5g of 30%
sodi um dodecyl sulfate in water were mixed in a round bottomed flask at

80C, with stirring. 14 seeond mpRemertmyppRavas mase biyemifing 3848 of ctvinsaniats.

persul fate, 1.0g of dgjs0n sed er_and . 0. 2g, of ~sodi.um car bongt re. added
to the reaction fl askﬂ% ﬁgiﬂe@glw %’%lﬁEer éhlgl'&q aﬁf’f‘}tﬁ 8§f’aa %ﬁ'f%\éﬁaggmetrﬁon
of the initiator spi Kgopétietriatryite "PO&REBRoAREE maNdak AHELDRS O JfeLs0%eofition

punped into the reaction flask under stirring. The first nononer feed was
added to X he reacti orpfvesisan dedesyl sulfatei ipdweter,1@8®1 di9Afigesf deiwtisednmidtasy Hhe

second nmononer feed Oe\é/rfrl lg}(l) 'Fut %%. %{}e initiator feed 25 was added over
the full 240 minute p&rto %(ﬁn UPIF B and Mop-up After conpl etion of
the 240 m nute period, 59.1 g of water was added, foll owed
(iii} Initiator feed
A solution 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 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 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)



by three consecutive initiator additions at 10 mnute intervals; sodium
sulfite 30 formal dehyde (0.14g) in water (11.82g), tertiary butyl

hydr oper oxi de (0.30g) 14 Novenber 2003 -31 nixed with water 911.82g) and
sodium sul fite formal dehyde (0.14g) in water (I 1.82Q). 1¢\Wdvember 2003
Post-addition 5 After a further 30 mnutes, 7.8g of a 25% anmoni um hydr oxi de
solution was added with 8.4g of water. Subsequently, after 30 m nutes, the
| atex was cooled to roomtenperature, and O lg of Beval oid 4226 (Rhodia).
0.95g of Proxel GXL (Avecia) and 1 |7.6g3df- water added. 10 b) The
procedure was repeated, except the polynerisation was conducted at 85 C. c¢)
The procedure was repeated, except the tenperature of the polynerisation was
90C.  The viscositi esixed withawaérsPEr. 830 nnd WURRIRHE FomARhyaeBhkug) H Fater
shown in Table 9 below. 15 Table 9 Solids Polynerisation Viscosity

Rot ot hi nner Cone and!E%pl e( % nv) Tenperature Be (cP)viscosity (P)Plate
viscosity (O (P) 7a 21.99047000---0.83 7b318. 39855 500>200. 91
7c22.388050.10.1 Brookfield viscosity at 2 rpm 2Theoretical solids 25% nv.

' Theoretical sol i(dgi) 23st%3%id. Extra water was added to prevent
solidification during coaling. 20 This conparison between different

pol yneri Sati on t enp&figr adethed dAunimteat @8gtdfat 25¥eammonium hydroxide solution was

added with 8.4g of water. Subsequently, after 30 minutes, the latex was cooled
to room temperature, and 0.1g of Bevaloid 4226 (Rhodia), 0.95g of Proxel
GXL (Avecia) and 117.6¢g of water added.

10 b)  The procedure was repeated, except the polymerisation was conducted at 85°C.

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) | Temperature Bf' (cP) viscosity (P} | Plate viscosity
(@) (P)
7a* 219 |90 47 000 0.83
7’ 18.39 |85 5 500 >20 0.91
7c* 2238 |80 5 0.1 0.1

‘Brookfield viscosity at 2 rpm.

*Theoretical solids 25% nv.

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

20 This comparison between different polymerisation temperatures demonstrates 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




t hi ckeni ng process is tenperature dependent. In order to obtain optinum

t hi ckening, the polynerisation tenperature should be above the cl oud point,
in this case, 74-78C. 25 14 Novenber 2003 -32 Exanple 8 a) Aqueous

di spersion 5 (i) First nononer feed/ nononer spike A first4 Ronanissr 20081 si on
was made by adding to a vessel, 59.46g of ethyl acrylate, 58.50g of nethyl
~methacrylate, 3.54g of acrylic acid. 6.07g of this nononmer m xture is put
to one side to formthe nononer spike. To the remaining mxture, 52.07g of
an et hoxyl ate of HD Ccenol 110/130 10 (Henk®t) with a cloud point of 74-78C
was added. To the remmining nononer m xture was added 3.44g of a 30%

sol ution of sodium dodecyl sulphate in water, and 262.49g of dei onised

wat er and agygpisgon fornmed under shear. 15 (ii) Second nononer feed A
second nononer enul sion was made by m xing 199. 008 of ethyl acrylate,

| 15.97g of nethyl nethacrylate, 6.57g of acrylic acid and 0.81g of glyceryl
pr opoxy tri%gryl te. To _the nononmer m x was added 6.40g of a 30% solution
of sodi um d8decyPRUEPHHAERSTSIO At er and 503.91g of deionised 20 water. An
enul si on was fornmed under shear. (iii) Initiator feed A solution of
initiator was made by m xing 92.19g of deionised water, 2.09g of amoni um
persul phate, and(ip. 37§Firef mepadingnfeedimhemaie spke (i v) Precursor stage 319.41g
of dei oni sed wat er an§h§.87g of 30% sodi um dodecyl sul phate in water were
mixed in a round bott SnBEStIIGRAMEsenystonWap madety adgingtapa vessel, 59.4€2 of ethyl

acrylate, 58.50g of methyl methacrylate, 3.54g of acrvlic acid. 6.07g of this
monomer mixture is put to one side to form the monomer spike. To the
remaining mixture, 52.07g¢ of an ethoxylate of HD-Ocenol 110/130
(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
sulphate in water, and 262.49g of deionised water and an emulsion formed

under shear.

(ii)  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 dodecy! sulphate in water and 503.91g of deionised

water. An emulsion was formed under shear.

(iii)  Intiator feed
A solution of initiator was made by mixing 92.19g of deionised water,

2.09g of ammonium persulphate, and 0.37¢ of sodium carbonate.

(tv)  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.




14 Novenber 2003 (v) Initiator spike A m xture of 0. 14g of ammoni um

persul phate, 8.77g of deionised water and 0. | 9g of sodium carbonate were
added to the reaction flask. 5 (vi) Polynerisation The initiator spike was
added to the precursor stage at 90C and held for 5 m nuygsovembkeyes by the
mononer spike and a further hold at tenperature for 5 mnutes. The first
nononer feed was punped to the reaction flask wunder stirring over a period
of 160 m nutes, followed by the second 10 nononer feed over 80 m nutes. The
initiator feed was added over the full 2403htnute period whilst nmintaining
the tenperature between 89-90C. (vii) Dilution and Mop-up After conpletion
of the 240 mnute period, 77.69g of deionised water was 15 added, followed
by consecutive i nigat or,n@gg;,;f@qs at 10 mnute intervals; sodium

f or mal dehyde sul phoxyl ate (0.28g) in deionised water (15.54g), tertiary
butyl hydroperoxi de (0.A9gixture €. g ofi aoheiomiim edrsuiphete, §.77g d0deionisciivatet and

f or mal dehyde sul phoxyl %é 2 in_deionised water (7.779), tertiary
butyl hydroperoxi de (Oa(gg Fﬁc%g%n\ﬁﬂbﬂnﬁél“@ﬁ?% \X%f—l'@rreﬁ‘??"-’?ﬂ@-) 20 and

finally sodium fornmal dehyde sul phoxylate (0.28g) in deionised water(7.779).
25 (viii) Post-addition After a further 30 mnutes, 7.79g of a 25% anmmoni um
hydr oxi de3sol ut i offivi)waPdyiderisatioth 11. 08g of dei oni sed wat er . Subsequent I Y,

after 30 mnutes, the J,at.ex. was ¢ool ed roomtenperature, and O. 12]g
Beval oi d  4226( Rhodi a) , 116, BHFFSPBRoY aC@Rﬂ thenprgeoraage B 205G gna held for 5

Rl e e B R

characteristics shown below in
for 5 minutes. The first monomer feed was pumped to the reaction flask

under stiming over a period of 160 minutes, followed by the second
10 monomer feed over 80 minutes. The initiator feed was added over the full

240 minute period whilst maintaining the temperature between 89-90°C.

(vii)  Dilution and Mop-up

After completion of the 240 minute period, 77.69g of deionised water was
15 added, followed by consecutive initiator additions at 10 minute intervals;

sodium formaldehyde sulphoxylate (0.28g) in deionised water (15.54g),

tertiary butyl hydroperoxide (0.59g) mixed with deionised water (7.77g),

sodium formaldehyde sulphoxylate (0.28g) in deionised water (7.77g),

tertiary butyl hydroperoxide (0.59g) mixed with deionised water (1.77g),
20 and finally sodium formaldehyde sulphoxylate (0.28g) in deionised

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.



Tabl e 10 Brookfield Viscosity (cP) spindle 2, 20rpm 3, 550 Rot ot hi nner (P)
7.9 Cone & Plate (P) 1.14 b) Paint formnul ati on Seal er/ undercoat paints were
prepared according to the fornulation shown belowin 5 Table 11. Conponents
are expressed in parts by weight. Table 11 AMaterial Stangaoemden2o0Best

Pai nt De-ionised water101. 20101. 20 Di spersant (Calgon T, Albright &

Wl son) 1. 001. 00 BDi spersant (Oraton 731, Rohm & Haas USA) 4. 804. 80
Surfactant (Triton CF 10 Uni on Carbi de USA)343. 00 3. 00 Anti-foam (Beval oid
6681 Rhodi a)0.100.10 CTitanium di oxide (Tronox CR828, Kerr

Magee) 190. 00190.00 Silica (D afi 1530, CR M nerals USA)30.0030.00 d ay
(Eckalite 1, ECCI Kaolin)25.0025.00 DLat ef(ag%elﬂ} 00*576. 60** De-ioni sed

wat er 283. 9017. 30 Proxel GXL (Avecia)l. 601,

Brookfield Viscosity (cP) spindle 2, 20rpm | Rotothinner (P) | Cone & Plate P
3,550 7.9 1.14

b) Paint formulation

Sealer/undercoat paints were prepared according to the formulation shown below in

5 Table 11. Components are expressed in parts by weight.
Table 11

Material 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) 0.10 0.10

C | Titanium dioxide (Tronox CR828, Kerr Magee) | 190.00 190.00
Silica (Diafil 530, CR Minerals USA) 30.00 30.00
Clay (Eckalite 1, ECC/Kaolin) 25.00 25.00

D | Latex 310.00* 576.60**
De-1onised water 283.90 17.30
Proxel GXL (Avecia) 1.60 1.60
Thickener (Acrysol RM2020 NPR, Rohm & | 6.50 0.00
Haas)

E | Antifoam (Bevaloid 5581, Rhodia) 1.60 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



Thi ckener (Acrysol RM2020 NPR, Rohm & 6.500. 00 Haas) EAntifoam (Beval oid
5581, Rhodia)l.001.00 FThickener (Acrysol RVM2020 NPR)41.000.00 *

Commercial anionic acrylic | atex 46.5% non-vol atiles, Rohm & Haas Pri nal
PR3230 * Latex is produced in Exanple 8a 25% non-vol ati HeNolédmbervzadzer 2003
- 35 The paint was produced by dispersing the C stage pignents into the
conbined A plus B stages. The finished mllbase is added to the pre-m xed D
stage in a separate vessel and adjusted with E and F stages. 5 The
properties of the paints are shown bel owi1r Table 12. Table 12

Vi scosi tyStandard Pai nt Test Paint Brookfield (cP)11, 38011, 060 Cone & Pl ate
(P)1,220.71 Rotothinner (P)6.74.5 Wien tested as a seal er/undercoat paint
the test pai hibe phiaviweg preduced b dispengingi the (Ostagd Gigments riafo thhicokimadsh plasi B

equi val ent or,_better perfaor ce conpared.to the s dard ,paint. The
char act eri salf&# o etﬁ Slb‘%l ﬁﬁpbla? @ﬁgafrﬁ B’eﬂ’@vPrF'ﬁm’Fﬁaﬁ:g stpge I fpjeparpte vessel and
PropertySta AePRRIETARF Ragt Opaci tyGoodGood + Adhesi onPoor Good Ti me

taken to develop early water Tesistance5 hours +2 hours Fl owGoodVery good
Muder acki ngExcel | ent Excel | ent

5 The properties of the paints are shown below in Table 12.

Table 12
Viscosity Standard Paint Test Paint
Brookfield (cP) 11,380 11,060
Cone & Plate (P) 1.22 0.71
Rotothinner {P) 6.7 45

When tested as a sealer/undercoat paint the test paint (having no coalescing aids or
10  external thickeners) had equivalent or better performance compared to the standard paint.

The characterisation of the paint is shown below in Table 13.

Table 13
Property Standard Paint Test Paint
Opacity Good Good +
Adhesion Poor Good
Time taken to develop early water resistance | 5 hours + 2 hours
Flow Good Very good
Mudcracking Excellent Excellent
15 Example9
{a) Aqueous dispersion
() Aqueous dispersion
20 A monomer emulsion was prepared directly in a reaction vessel by adding

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



15 Exanmpl e 9 (a) Aqueous dispersion (i) Aqueous dispersion 20 A nononer
emul sion was prepared directly in a reaction vessel by adding the follow ng
conponents in order, 70.008 of methyl nethacrylate, 70.00g 14 Novenber 2003
36 of butyl acrylate, 0.20g of glyceryl propoxy triacrylatovehtbePg003 an

et hoxyl ate (9EO0) of HD Ccenol 110/130 (Henkel) with a cloud point of 57C
4. 00g of Rhodapex (0436 (Rhodia) and 276.09g of deionised water. The

m xture heated to 80C under a nitrogen atrrp:g(ghere. 5 (ii) Initiator feed A
solution of initiator was made by m xi ng 2.00g of anmmoni um persul phate and
12.00 g of deioaised water. 10 (iii) Initiator spike Two separate solutions
were made by m xing in{ e first, 0.26g of tertiary butyl perbenzoate and
2.66g of deioni sed wat Bt bUHe a85ddRd Ol &f sglvearybipropeas trindeyliy, GOz @f an

0.13 f di th ] f i i ter.. 15 20 (i .
Pl et satt on The. 1o eHBkRatd (b G BPUIROARLON BE5h (MENED) Wi £ Piohd doigieotu
80C at the rate of | $TTCN400L0BRh8Gage’ COMY Rhdds ah®Y96.09 orggi%ise&‘wat r.

exot herm between 80-87C. After 15 mnutes add initrator spike ages an

comrence cooling. (b)Thamipurakealed tol# Gumiteednitrogen stmesphaeed, except t hat
and et hoxyl ate (15E0) of HD- Ccenol 110/130 having a cloud point of 99C was

used in place of the 9EO as the reactive arphiphile.
(i)  Initiator feed

A solution of initiator was made by mixing 2.00g of ammonium persulphate

and 12.00 g of deionised water.

10 (iiiy  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
rate of Iml/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.




except that the reactive
omtted fromthe nononer enul sion stage conpletely. The

25 (c) (Conparative) The procedure was repeated,
anphi phil e was
nononer enul sion stage was mnade by m xing 100. 0Oy of nethyl methacrylate,
100. 00g of butyl acrylate, 0.208 of glyceryl propoxy triig@okaber20b308 of
Rhodapex C0436 (Rhodia) and 276.09g of deionised 30 water. 14 Novenber
-37 The solids content were adjusted to match closely so that viscosities
could be conmpared. The results are shown below in Table 14. Table 14 5 10
Di sper si onCcenol G oud Point CSol i ds (%) Brddkfield viscosity (cP)

| a9E05734. 7388 | b15EMY936. 564 | c--35. 010 Exanple 10 (a) An aqueous enul sion
of copolyneric particles was nmade by the followng nethod: (i) 15 20 A first
nononer emul Thosokdsscornete Wyreasitiiset td)nﬁtc‘ﬁ%w&lly sé”@xaﬁﬁkc@&h@simﬁ d b@% b%hff
35.57g of t{;% rTEt hacryl ate and 2. 8 of acrylic acid portion
nononer ni xt tiercsy Wf;ilséﬁ’t’mtl??l@"/d%ﬂ"a@e 49 was renoved fromthe vessel and
set aside to becone the seed nononer addition. To the remaining nononer

m xture, 31.66g of an ethoxylate (12E0) of HD-Ccenol 110/130 (Henkel) was

added. To this mxture, 2.09g of a 30% gQpwipn of sodi um dodecyl sulfate
in water ang—25% QRH of de-ionised wat er

2003

Dlspersmn

Ocenol

Cloud Peint °C

Solids (%env)

Brookfield
viscosity (cP)

la

9EO

57

347

388

1b

15EO

9%

36.5

64

ic

350

10

Example 10

(a) An aqueous emulsion of copolymeric particles was made by the following method:
10
) A first monomer emulsion was made by adding to a vessel, 36.15 g of ethyl
acrylate, 35.57g of methyl methacrylate and 2.15g of acrylic acid. A
portion of this monomer mixture equivalent to 5% or 3.69g was removed

from the vessel and set aside to become the seed monomer addition,
15
To the remaining monomer mixture, 31.66g of an ethoxylate (12EQ) of

HD-Ocenol 110/130 (Henkel) was added. To this mixture, 2.09g of 2 30%
solution of sodium dodecyl suifate in water and 255.86g of de-ionised water
was added and an emulsion formed under shear.

20

(ii) 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.



was added and an emnul sion fornmed under shear. (ii) Second nononer feed A
second nononer enul sion was nmade by m xi ng 369.23g of ethyl acrylate,

206. 35g of nethyl nethacrylate, 20.93g of acrylic acid and 1.5g of glyceryl
propoxy triacrylate. To this m xture was added 11.$6g of 1aN3Q&mB& ol3ut i on
of sodi um dodecyl sulfate in water and 396. 37g of de-ionised water and an
enul sion forned under shear. 14 Novenber 2003 Initiator feed A solution of
initiator was nmade by m xing 118.83g of de-3%nised 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 in water were
added to a round hgiy onpghifthpgkdat 90C with stirring. 10 (v) Initiator spike
A m xture of 0.27g of sodiumcarbonate. 11.31 g of de-ionised water and
0.20g of ammoni um per sulf sllwtiosnef addatdr tvas tizee heaniximn 118.83& of (d&-Jonised water,
Pol yneri sation Five m%h?smafter the addition of the initiator spike, the
seed nononer 15 conpo g Qt emmonie persvifateand ¢ 232 ofedim carberatias added
(3.699) and the reaction held at tenperature for a further 5 mnutes to
conplete the formation of seed particles. 20 The remai nder of the first
nmononer féed and t(he | NPrecwsarstdgeed were then punped to the reaction flask
under stirring. The first nmonoper feed was added to the reaction vessel

over a period of 74 ni Mo lgee-frmsedi waeand ya8a,af 3630 $‘?ﬂi'@ma‘ﬂQﬂ€°ﬂeé@llfate in
equi val ent to 15% of ”\?atEP\'ivglle'adzigcg(t]J ;@%ng%ﬁ?%%sﬂésﬂ%gga‘;& Hﬁtthes?i rﬁgg_as to

deliver the remaining initiator second nonofe d over
202 mnutes. Al feeds were conpleted

(v} Initiator spike
10 A mixture of 0.27g of sodium carbonate. 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 complete the

formation of seed particles.

The remainder of the first monomer feed and the initiator feed were then
20 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

it 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



in a total of 276 mnutes. 30 (vii) Dilution and Mp-up After conpletion of
the 276 m nute period, 46.73g of water was added, followed by five
consecutive initiator additions at 10 mnute intervals alternating between
sodium sul fite formal dehyde (0.40g) in de-ionised 14 NovesRevemBét20039 wat er
(9.35g) and tertiary butyl hydroperoxide (0.83g) in de-ionised water
(4.67g). (viii) Post-addition 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) and3%-total of 92.97g of de-ionised
wat er was added. (b) The procedure was repeated except that the

pol yneri sation procedure for addition 10 of seed nononmer was omtted. The
(3.69g) of seed nononer ' rpQr ' ' AL

this first feed was addedttt 1 @g;@?@nbﬁgﬁ&?ﬁ?%ﬁﬂ%@@@gg ‘ggﬂ?%%‘er
exanpl e 10. (c) The prddé&dg).e was repeated except that the feed rate of the
first nmononer feed and 15 its acconpanying portion of the initiator feed
was conpl eted over 32 mnutes. The remaining initiator feed and the second
nononer feed was I 234 mnutes to achieve the sane total feed
time of 276 ninutgggPT%§§€3#¥§é§ was characterised as shown below in Table

15. 20 Tahl e 15 Di sper sifenApfintcnn 0 aiibiugh] thdViater GeasReolddCioGobi aBRbera W ahaMm)
10atransl ucent 86. 1 10bt r ansl Qcwhi t e opaque- 1 Measured using

cent 95. 8 | . )
Capi | | ary Hydrodynani ¢ 0F1r7£c9$(§]i‘ﬁatdieﬁ?@ﬂ(@-ﬁﬂabld 4226 (Rhodia), 1.33g of proxel GXL
(Avecia) and a total of 92.97g of de-ionised water was added.

(b) The procedure was repeated except that the polymerisation procedure for addition
10 of seed monomer was omitted. The (3.69g) of seed monomer was incorporated
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 except that the feed rate of the first monomer feed and
15 its accompanying portion of the initiator feed was completed over 32 minutes. The
remaining initiator feed and the second monomer feed was completed over 234

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

The latices was characterised as shown below in Table 15.

20
Table 15
Dispersion Appearance Weight Average Particle Diameter Dw (nm)’
10a transjucent 86.1
10b translucent 95.8
10c white opaque -

! Measured using Capillary Hydrodynamic Fractionation (CHDF)

25 Dispersion produced as example 10a and 10b gave similar 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



25 Di spersion produced as exanple 10a and 10b gave sim | ar appearance
typical of fine particle size materials. Exanple 10c made with a rapid
addition of the reactive anphiphile is very different and its particle size
could not be quantified by CHDF. The appearance 14 NovemxeNovidtbker2403was
typical of material well in excess of 200nm while the CHDF is unable to
detect particles in excess of lamin dianeter, Exanple 11 5 (a) An agueous
di spersion of copolyneric particles was nade by the following nethod: (i) A
first nononer enul sion was nmade by addi ng4t0' a vessel, 169.03g of ethyl 10
acrylate, 169.51 g of nmethyl nethacrylate and 9.87g of acrylic acid. A
portion of this nononmer m xture equivalent of 5%or 17.42g was renoved from
the vessel aM$ tpicahsif deatetalbwelbire ekéess 96 SDORBY) GEle ARICHIIP.is ThablReto detect
remai ni ng monomer .m xture,. 148. 05g of an ethoxylate (12EQ of 15 HD Ccenol
110/ 130 (Herﬂggﬁesvﬁsexﬁﬁﬁé’é.l“@d”ldiﬁ%ﬁ?ﬁ xture, 9.79g of a 30% sol ution of

sodi um dodecyl sulfate in water and 754.35g of de-ionised water was added
and an enul sion fornmed under shear. (ii) Second nononmer feed 20 A second
mononer enulExaorpledd nade by mixing 34.56g of ethyl acrylate, 207.25g of
met hyl m.=5t hacryl ate, and 4.93g of acrylic acid. To this m xture was added
4.90g of “a 30% sol uti on of sodi um dodecyl sulfate in water and 389.89g of

de-ioni sed pgter sgng ' f nder shear. 25 (iij) Initiator feed
A sol ution @ i mﬁtéfatqg.gb-%aﬁgisﬁgggn béyf gﬁ’%"ﬁ’d"’%é’. e%fwﬁfegfff’&fﬁi Qédthﬁa%lﬂqwmg
3. 13g of anmmoni umglesdsul fate and 0. 55g of sodi um carbonate. (iv) Precursor

stage 30 48192g of de-ionised water and 5.77g of 30% sodi um dodecyl sulfate
in water were added to a round bottomed flask at 90C with stirring.

) A first monomer ermulsion was made by adding to a vessel, 169.03g of ethyl
i0 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 dodecy! sulfate in water and 754.35 g 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, and 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.




14 Novenber 2003 -41 5 10 15 20 (v) Initiator spike A mxture of 0.29g of
sodi um car bonate. 13.23g of de-ionised water and 0.21 g of ammoni um

persul fate was added to the reaction flask. (vi) Polynerisation Five m nutes
after the addition of the initiator spike, the seed noDno{@NovéERFHITOBL

wi thheld fromthe first nononer feed was added (17.42g) and the reaction
held at tenperature for a further 5 mnutes to conplete the formation of
seed particles. The remai nder of the first nononer feed and the initiator
feed were then punped to the reaction f1 adk -under stirring. The first
nononer feed was added to the reaction vessel together over a period of 170
m nutes followed by the second nononer feed over 81 mnutes. The initiator
feed was added over the full 251 minute period. Dilution and Mp-up After
conpletion of the 251 mnute period, 117.22g of water was added, followed
by five consecuti¥® i niliatopsPikeidi tions at 10 minute intervals alternating

b di | fi for d 4 i.n, de-ioni,sed (211.72
and Torti ary butyl hyaroRiRan S oo BhEFAR cbOTAE oo Stk 8 - fonised gy g

(viii) Neutralisation AfigofpsmeaRinh pelshiFate WiR AdisPeS HeGBadtn f£RR! €d to room
tenperature and divided into five sanples of known wei ght. Four of the

sanples were treated with neutralisation and post additives consisting of

2.33g of 25% a {u i in 3.34g of de-ionised water, 0.04g of
2,33 AR UMp B AL

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

10 formation of seed particles.

The remainder of the first monomer feed and the initiator feed were then
pumped to the reaction flask under stirring. 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) Dilution and Mop-up
After completion of the 251 minute period, 117.22g of water was added,
20 followed by five consecutive initiator additions at 10 minute intervals
alternating between sodium sulfite formaldehyde (0.42g) in de-ionised
water (11.72g) and tertiary butyl hydroperoxide (0.88g) in de-ionised water
(11.72g).

25 (viii) Neutralisation
After polymerisation the dispersion 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 2.34¢g 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



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 sanples were reheated to a 14
Novenber 2003 -42 5 range of tenperatures and held for 15 minutes to
conplete neutralisation and then cooled to roomtenperajaNeveriber 2008t h
sanpl e was not neutralised. The sanples were conpared for their viscosity
and also their ability to form filns as neasured by M ninmum Fi | m For m ng
Tenperature (MFFT). The results are shown below in Table 16. Table 16
Neutralisation Tenp. MFFT (C)Brookfield Vischsity (cP) (O Spindle 4fu:2 m
Sanpl e A9058320 Sanpl e B7014. 83620 Sanpl e C5021.4100 Sanpl e D251940 Sanpl e
ENot neutralised>2340 10 In th| s exanple the shell of the dispersion is very
hard and non filmform erdtBFROMA IS £8 1 HhiRS 't§%bhf?>’lbté Peutralisation
i ncreased above the she gT di spersion thickens and displays
substantially | owered I\/Ede't}nhne:oblrdttbeoannatsmPcnamrmgW fifib samplewsasarot newgiatieed.
the particles. The calculated Tg of the core is 30C and of the shell is
80C. 15 Exanple 12 The procedure of Exanple 1 was repeated except Bl enmer
70PEP- 350B having a cl |

anphi phil e. The conposi |%ﬁ%ﬂg&tﬁeggﬁg%?%g@ggﬁgggeg{s@?g%&nﬁﬁagl]é)t\);vt? f\om
Table 17. 20 25 14 Novefitms a2 @Asured by Minimum Film Forming Temperature (MEFFT). The

results are shown below in Table 16.

Table 16
Neutralisation Temp. | MFFT (°C) | Brookfield Viscosity (cP)
t”C) Spindle 4@20rpm
Sample A | 90 5 8320
SampleB | 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 Example 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.




-43 Table 17 First nononmer feedg de-ionised water251.45 30% sodi um dodecyl
sul fate3. 26 EA47.27 NMVMAG65. 57 AA3. 29 Bl emmer 70-350B (NOF Corporation, 49.35
Japan) Second nononer feed de-ionised water129.96 30% sodi um dodecyl

sul fatel. 63 EA19.25 MA61. 36 AAL.64 Initiator feed de-i o Nedembérerodt. 37
amoni um persul fatel. 04 sodi um carbonate0. 18 Precursor stage de-ionised

wat er 160. 64 30% sodi um dodecyl sulfatel.92 Initiator spike 14 Novenber 2003

-43 -

Table 17
First monomer feed g
de-ionised water 251.45
30% sodium dodecyl sulfate 3.26
EA ' 47.27
MMA 65.57
AA 3.29
Blemmer 70-350B (NOF Corporation, 49.35
Japan)
Second monomer feed
de-ionised water 129.96
30% sodium dodecyl sulfate 1.63
EA 19.25
MA 61.36
AA 1.64
Initiator feed
de-ionised water 46.37
ammonium persulfate 1.04
sodium carbonate 0.18
Precursor stage
de-ionised water 160.64
30% sodium dodecyl sulfate 1.92
Initiator spike




- [ nat e0. 10 de-ioni sed water4.41 amoni um persul f at e0. 07
Dﬁﬁu??ghughgakgg-up de-ionised water 1. de-ionised water 39.07d7.8% sodi um
sul fite formal dehyde 2. de-ionised water tert-butyl hydroperoxi ezneét-butyl
de-ioni sed water sodiumsulfite formal dehyde 4. de-lonlﬁeﬂoﬂﬁﬁ%ﬂl4 gro
hydr oper oxi de 5. de-ionised water sodiumsulfite formal dehyde 0. 18 8.9
0.29 3.91 0.14 3.91 0.29 3.91 0.14 No pozthﬁgfltbfgczgﬁgi g?soaOSeP. > one

i [ a pH of 2.5 and a Cone an |4dt-e Vi : .
gthf{ghogfhagn aPiquot of ammonia to the dispersion at 90C, the sanple had

a pH of 9.1 and a Cone

Sodium carbonate 0.10
de-ionised water 44]
ammonium persulfate 0.07
Dilution and Mop-up

de-1onised water 39.07
1. de-ionised water 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 3.61
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
1) 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 (12EQ) of
HD-Ocenol 110/130 (Henkel) was added. To this mixture, 2.72g of a 30%



and Plate viscosity of 1.29 P 10 Exanple 13 (i) 15 A first nonomer emnul sion
was made by adding to a vessel, 47.05g of ethyl acrylate, 45.83g of nethyl
nmet hacryl ate and 3.26g of nethacrylic acid. A portion of this nonomner

m xture equivalent to 5% or 4.81g was renoved fromthe Y8spetmasd2cDst asi de
to becone the seed nononer addition. To the renmi ni ng nononmer m xture,

41. 20g of an ethoxylate (12EOQ of HD Ccenol 110/130 (Henkel) was added. To
this mxture, 2.72g of a 30% 14 Novenber 2003 _-45 solution of sodi um dodecyl
sulfate in water and 301.77g of de-ionised WéPer was added and an emul sion
formed under shear. (ii) Second nononmer feed 5 A second nononer enul sion was
made by m xi ng 339.21g of ethyl acrylate, 186.47g of nethyl nethacryl ate,
22.30g of nethacrylic acispluwd ofsodium dvilecy] yakfaty lin pracgramnd 3011 Z¥grofidetienisdd water
this m xture was added 10.90gq,,0 30% sol yti on of sodi um dodecyl sulfate
in water and 370.95g of d@@sq%éﬁégféﬁaw?@?wﬁm%whm formed under

shear. 10 (iii) Initiator feed A solution of initiator was nade by m xi ng
118. 16g of de-ionised water, 2.90g of ammoni um persul fate and 0.51 g of

sodi um car bonat e. 18ii) i v)SePomimosamerdealje 300. 85g of de-ioni sed water and
5.35g of 30% sodi um dodecyl sulfate in water were added to a round bottoned
flask at 90€ with stirri n‘%.se%ld( IONPREE jepwfion pvae made by mixing 339.21g of ethyl

acrylate, 186.47g of methyl methacrylate, 22.30g of methacrylic acid and
1.37g of glyceryl propoxy triacrylate. To this mixture was added 10.90g of
a 30% solution of sodium dodecyl sulfate in water and 370.95g of de-
ionised water and an emulsion formed under shear.
10
(iii)  Initiator feed
A solution of initiator was made by mixing 118.16g of de-ionised water,

2.90g of ammonium persulfate and 0.51g of sodium carbonate.

15 (iv)  Precursor stage
300.85g of de-ionised water and 5.35g of 30% sodium dodecyl sulfate in

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

) Initiator spike
20 A mixture of 0.27g of sodium carbonate. 11.24g 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
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

formation of seed particles.

The remainder of the first monomer feed and the initiator feed were then

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



A m xture of 0.27g of sodium carbonate. 11.24g of de-ionised water and

0. 20g of anunoni um persul fate was added to the reaction flask. (vi)

Pol yneri sation Five mnutes after the addition of the initiator spike, the
seed nononer 25 conponent withheld fromthe first nonongs nNoS&dbEesHpadded
(4.81 g) and the reaction held at tenperature for a further 5 mnutes to
conplete the formation of seed particles. The renai nder of the first
nononer feed and the initiator feed were then 30 punped to the reaction
flask under stirring. The first nononer feed 4fas 14 Novenber 2003 -46 added
to the reaction vessel over a period of 90 m nutes together wth an anount
of initiator feed equivalent to 20% of the total. The feed rate was then

adj usted so as to del i vesddederor @@treadtith vekiséll G\ePla peRE of DRAENGES 1SRARPWith an
nononer feed over 200 mnutes. Al feeds were conpleted in a total of 290

m nutes. 10 15 20 25 (vi &pomit aftindistemigedpquivgentito @0%cafithe ttalon of the 290
m nute period, 46.47g of water was added, followed by five consecutive
initiator additions at 10 mnute intervals alternating between sodi um

it e o 7 P50 TRk a7 S0 At
y ) - )

f or mal dehyd® (0.39g) in ahdthosesuul manemer feed@5g) 20Q minutds. PoH tfeedidivére ompleted
After a further 10 m nut.es,t }aEe égéex. W%S cooled to roomtenperature and
0.16g of the defoamer B BIA%4338 MIBHESi a), 1.3g of proxel GXL

(vii) Dilution and Mop-up
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 92.45¢g 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.

30



(Zeneca) and a total of 92.45g of de-ionised water was added. Sanples of the
di spersion were diluted to 25% solids with deionized water and 25% anmoni um
hydr oxi de added to raise the pH The pH was neasured inmediately and the
viscosity of each sanple was neasured after 6 days. The 1aiNvaaiber 2803 cs of
t he di spersion sanples are shown in Table 18. 30 14 Novenber 2003 -47 Table
18 Initial pHBrookfield viscosity after 6 days 2.896 9.2254 400 Thr oughout
this specification and the clainms which follow, unless the context requires
5 otherwi se, the word "conprise", and vari atr8®As such as "conprises" and
"conprising”, will be understood to inply 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 stepgpiefgose skilled in the art will
appreciate that the invention described herein is susceptible to 10

vari ations and nodificatiops.oth than thoseg s i fl | v described. [t is
to be understdod that the 'H\t/igilpﬁ)n i ncl udes fal F%&ekﬁa&ﬁ%ﬁﬂﬁiﬁrﬁhﬁr days
nodi fications.| The 1nvention_also i1ncludes gIT of the steps, fealUures,
conpositions and conpounds r%%grred to or indicated in thi$ speci fication,
i ndi vidual |y dgrcoffTectivelry, and any and attcombrmatTons-of—any two—ot
more of said qteps or featur®€2 14 Novenber 2003 -48 THE (A0S 1. A
process for prepathgar—eagteots—ai-sperston—ef—water—nselublepolyrer
particles conprising: 5 a) preparing by polynerisation an aqueous

di spersion of water insoluble particles of a heteropolymer including

monomeri ¢ uni tpyBfoodt SRR sY&iARINPId e @Y which follow, unless the context requires

5 otherwise, the word "comprise", and variations such as "comprises" and "comprising", will

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 understood
that the invention includes all such variations and meodifications. The invention also
includes all of the steps, features, compositions 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.



a cloud point and nononeric units of a hydrophilic nononer, said

pol yneri sati on being conducted in the presence of a stabilising agent and
the reactive anphiphile and at a tenperature above the cloud point of said
10 anphi phile, b) cooling said agueous dispersion to a tegappvambec2dod ow t he
cloud point of the reactive anphiphile such that the viscosity of the
aqueous di spersion increases. 15 2. A process according to claiml| wherein

t he reactive anphiphile is incorporated inte48the backbone of said

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

anphi phil e includes one or nore double or triple bonds. 20 4. A process

according to CrTHRWBAMES.ei n the reactive anphiphile is selected from
unsaturated fatty acid al koxyl ates, unsaturated fatty al cohol al koxyl ates

and surfactarks coftpapessnipripeeparing ancauédue dﬁspeﬂﬁ)nQﬂTwat@xdinﬁdlﬁme(;?1Eﬁ§&)e?55}{lcjes
or vinyl groups. 25 5..A process according to claim2 wherein the

anphi phile incl udes“"&ipé}sb‘l% sel ected from carboxylate, sulfonate, phosphate
and primary and secondary am ne groups. 6. A process according to claim|l
wherein the heteropol yner includes in its backbone 30 a nononer conprising

a terminal Sor pendaht Pfepatitg by olygnerinativh s Aquedas HSpMhioR of wiit

-49 reactive group pre?e?_ltg onmﬁhe reactive a?rphi phiFe ]such th%fﬂlt!ﬁlggge%%?l?%é
arphiphile is incorp8tafet W?Wcmwmmnwmrumt?.ofArpaaﬁ@e%nIﬂﬁplﬁmhﬂﬂng
to claim6 wherein thg cragti agphi phi incl udes_.a reactive 5 group )

sel ected from carboxyl ate, _smﬁ?‘éng{?&;,th%§%$cat‘@1%n8fp?i QPIHES SR ysaid
anine groups. 8. A prpelyssrisations bking chaduetedi iMtie RelbidRabiff dons and the
anphi phil e has a cl oud Ft(ﬁeg%wgphireater than 10C above the use temperatur

of a water based conpt@ pd @t a4 erapenttieh abovel she mhmud Qroadtedfs said

10 amphiphile,

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
4. A process according to claim 3 wherein the reactive amphiphile is selected from
unsaturated fatty acid alkoxylates, unsaturated fatty alcohol alkoxylates and
surfactants containing reactive 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 arnine 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



9. A process according to claim8 wherein the reactive anphiphile has a
cloud point of greater than 45 C. 15 10. A process according to claim$8
wherein the reactive anphiphile has a cloud point of between 50C and 100C.
11. A process according to claim1l wherein the anount of 14¢ReEmver Zouzhi phil e
used to prepare the water insoluble particles of heteropolyner is from1l to
35% by weight 20 of the heteropolyner. 12. A process according to claim|
wherein the hydrophilic nmononmer conprises 490 99% by weight of the

het eropol ymer. 25 13. A process according to claim1l wherein at |east a
portion of the nonomeric units of hydrophilic nononer have ionizable
groups. 14. A process _according to claim13 wherein the ionizable groups are

aci d groups. 30 15.TC%UNF SRSt opthereactive amphiphile sielh &hat the: eeastive eiphipibdle
mononer having ionjzRb &d $htd i ected fromnethacrylic acid,
acrylic acid, i taconlﬁ% gﬂ?f% V\b gflé;t%geé@lﬁg% 14 Novenber 2003 p-styrene
carboxylic acids, p-styrene sulfonic acids, vinyl sulfonic acid, vinyl
phosphoni ¢ acid, ethacrylic acid, alpha-chloroacrylic acid, crotonic acid,

ci

7. ci t AaPOKES %EPinghochum ] whersindghe sepcting amphiptiile. ingludes a geactive

fumaric acid,

process acgordi ng J er.ey Kl I G nonomers havi )
i oni zabl e groups ngg)eﬁu%légﬁdg{rgﬁ4%%cg?}a?\e§isg¥%{ag{:rﬁhﬁépcl}?é? 8?@3’&%@9%?90&@@
process accordi ng tmimd grionpsl wher ei n t he het er opol ymer contai ns nononeric

units of a hydrophobic nononer having a water solubility of |ess than 5g/L.
10 18. A process according to claim 17 wherein the hydrophobic nononer is

selected frog styne I - Vi Sty : tyl .acryl at.e, ..butyl .
net hacryl at e, gnarryl ARIoF %%car‘u'e‘?’éiﬁ%[ JEJh‘leiz;(%ﬁ/jl Y%P %&%%I ré?%‘,vel %ﬂ?@i’%?‘ﬁ%ér%’%ﬂ goint
stearyl methacryl abEgreatenythan DXV labowt tha Gisy hethSoratfOby h WREP 88Ed &rBposition or
ci nnarnyl nethacrylate, ol eyl 15 methacrylate, ricinoleyl nethacrylate,

vinyl butyPate, viPainting whishi(isincorparatag

9. A process according to claim 8 wherein the reactive amphiphile has a cloud point

of greater than 45°C.

15 10. A process according to claim 8 wherein the reactive amphiphile has a cloud point
of between 50°C and 100°C,
11. A process according to claim | wherein the amount of reactive amphiphile used to

prepare the water insoluble particles of heteropolymer is from 1 to 35% by weight
20 of the heteropolymer.

12. A process according 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 according to claim 13 wherein the ionizable groups are acid groups.

30 15. A process according to claim 14 wherein the hydrophilic monomer having

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



stearate and vinyl laurate. 19. A process according to claim 13 wherein the
polynerisation is carried out using a sequential polynerisation process in
whi ch the rweot/pdsses anphi phil e and ionizabl e 20 nononers are concentrated in
a first feed which is polynerised prior to addition and{oRbysmbéers@oson of a
second feed in which the ionizable nononmer and/or reactive anphiphile are
absent or in |ower concentrations relative to the first feed. 20. A process
according to claim 19 wherein seed particlgs are prepared prior to 25

pol ymerisation of said first feed. 21. A process according to claim|
wherein the stabilising agent is selected from anionic surfactants,
polynmeric stabilisers, cationic surfactants and non-ionic surfactants which
cloud points abopstyrens cabpeylit @c@sofp-ﬁmmwlﬁmq @aids3@inyl m&omwdzml

-51 22. A process, aceor.di ng, t |mlwh rein,the t|on .

temperature is gPB%P ‘chtaﬁgin %‘ ’a?o%‘g Pf?@a&rﬂﬁqf ﬁfgfﬁ%/'gﬁ %‘“F@&t‘% fymaric
anphi phile. 23. ém&rd?t?&%&c%ﬁph‘ksﬁgoﬂ@aﬁd%ﬂxﬁﬂe%i@' n the polymerisation
tenperature is below 5 120C. 24. A process according to claim 13 wherein

the viscosity of the aqueous di spersion is further increased after

pol ynmeri sation by neutralisat.ion of at as a.oti n, of ioni zapl e

gr oups. % % %Bfﬂﬁ%u@ccﬁf BB Sty l%a rquﬁ uﬁYdéOWH{’%rIBBB?rWFEaRaWHg
particles wherei pnpabid él&k%@d@quvm&o%%bﬁb@fg}ﬁ@ﬂﬂfdtﬁ&r@;ﬁbiy@efer pol yneric
core and an outer polyrrerl c sheath, wherein sald core incorporates units of

a reactive anphiphile having a cl oud point, said units of reactl ve
and erein at_ 15

anphi phil e i ng,substantially hydrate | e
RARER 5 DR R A nspBRmet,
exhi bi ting t enpegAts &F § hYeRPRISIE ndstraHaving a?@ate{k@oﬁguﬁﬂuﬂegg fRRsEIoNn of
wat er insoluble particlés prepared in accordance with e process of claim
1. 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 vinyl 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



20 27. Paints, binders or thickeners for paints, adhesives, textile
coatings, carpet backings or construction materials conprising an aqueous
di spersion of polyneric particles according to any one of clains 24 to 26.
25 28. Use of an aqueous dispersion of polyneric particl e$Nage@behi 2aD3t o any
one of clains 24 to 26 as a sole conbined thickenerl binder for a paint. 29.
A process for preparing an aqueous dispersion of water insoluble .

het er opol yneric particles substantially as 4ierei nbefore described with
reference to any one of the 30 exanples. 14 November 2003 -52 30. An
aqueous di spersion of water insoluble heteropolynmeric particles according to

claim25 substanti ?&lﬂfoc‘%‘?s RERORIRDPE YabmICRRELDC e poﬁyr}nénes]; on ?e(%gpérgtu?e 5 greater

of the exanples.
than 5°C above the cloud point of the reactive amphiphile.

23. A process accord'mg to claim 22 wherein the polymerisation temperature is below
-5 120°C.

24. 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 groups.

10

25.  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 substantially hydrated, and wherein at

15 least a portion of said sheath comprises polymerised hydrophilic monomers, said
dispersion exhibiting temﬁcrature dependent viscosity.

26.  Anaqueous dispersion of water insoluble particles prepared in accordance with the
process of claim 1.
20
' 27.  Paints, binders or thickeners for paints, adhesives, textile coatings, carpet backings
or construction materials comprising an aqueous dispersion of polymeric particles

according to any one of claims 24 to 26.

25 28.  Use of an aqueous dispersion of polymeric particles according to any one of claims

24 to 26 as a sole combined thickener/binder for a paint.

29. A process for preparing an aqueous dispersion of water insoluble heteropolymeric
particles substantially as hereinbefore described with reference to any one of the

30 examples.



30.

14 November 2003
-52-

An aqueous dispersion of water insoluble heteropolymeric particles according to

claim 25 substantially as hereinbefore described with reference to any one of the

examples.



