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20 especially in the case of timber substrates containing tannins., The tannin
 material can "print through" the paint film, discolouring the paint after it has
dried. This problem is particularly evident with water-borne latex paints..
Various factors can effect this substrate staining and special water-borne latex.
paints have been developed to overcome this problem. However, in this
25 Invention we are not concemed with this type of staining but staining on the
outermost surface of the paint. Paints that perform well for substrate staining -
do not necessarily exhibit good resistance to domestic stains and vice-versa.
Conventional organic solvent based paints that have alkyd resins as
binders and which form tightly crosslinked paint films generally exhibit excellent’
30 stain resistance properties. It is believed this is due to the low solubility of the
staining material in the paint film. However, these paints are losing favour
because of the combined adverse effects of volatilised organic solvents on the

environment and inconvenience for the applicator from long recoat times and
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particle leads to poorer coalescence. In practice the compromise between
20 these properties is overcome by using a volatile temporary organic plasticiser
'~ that allows the use of higher Tg polymer particles than otherwise would be able
to be used. However, such formulations suffer from the disadvantage of poor
early film hardness. This occurs as the volatile plasticiser may take some days
before completely volatilising and being removed from the paint film. The use
25 of volatile plasticisers is also not favoured in some applications as it leads to
the release into the atmosphere of organic solvents. For trim paints it is
desirable that they have film hardness greater than conventional water-borne
latex paints intended for broad wall application.
Viscosity stability is an important properly for commercial paint
30 formulations. Paint products are commercially manufactured within permissible
tolerances to predetermined specifications it is important that satisfactory paint
characteristics are maintained across the allowable range in the speciication.
With regard to aqueous latex paints, pH is a manufacturing variable that may
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wat er 20 required tint strength at a lower formulation cost. For such a reformulation to
be acceptable opacity would. be required to be maintained. - Accordingly, it is
desirable that the fint sirength is close to or equal to other products across the
range without having to reformulate the product with high levels of titanium
dioxide pigment. In addition, tint strength must be stable over time because of
25 the possible long shelf life of paints.
The binders used for conventional water based paints include a wide
range of materials. A recent review article entitied "Polymers for Water-Based
Coatings - A Systematic Overview" by J.C. Padget in Journal of Coatings
Technology, Vol 86. No. 839, December 1994 at pp 89 - 101 summarises the
30 various types of materials used. These range from disperse polymers in water
such as those used in latex paints to fully water soluble solution polymers. A
further class of binders are referred to as water reducible resins which are a
hybrid between the water insoluble polymer binders and fully water soluble
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In Rohm and Haas Europsan Patent No. EP 0 466 409 the preparation

of a number of latexes is described for use in blending hard and soft latexes to

provide paints with good block resistance. The composition of the samples

25 containing carboxylic acid co-monomers are set out in TABLE 1 where the

monomer amounts are by weight:



WD 98/ 10026

PCT/ AU97/ 00584

TABLE 1 Sanpl e No EHA BA MVA Styrene AN MAA
1 _ 1105 39.1 496. 4 - 42. 5
2 _ 459 19.5 1179 - 34 5 3
_ 969  wo 9snbuzf - - 34 700584
459 1190 - - 34 5 5 Ty -
393 695. 3 425 34 6 855.1 _ 39.3
350.2 425 34 7 TABLE 1 969 39.3 640. 9
- 34 10 __'—_—-_=ﬁ’f@ P 793, 9
34 BA = atEHA | VBA = Mot MMA e} Bheene aile AN
Acrylonitrile 1 é thﬁb|y=ib7éu;d Aaa :|é634anp'co 2
met hacrylic aci¢ | evdl is |approxi fat 2] 09831d fpr 496.4 dJanpl e
2.5% Y r.Lpgpp' —Gald - %.—RCIL.NJ&/!/ 30600 éJerEcl
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6 855.1 - 39.3 3502 | 425 | 34

7 : 969 | 393 | 64090 | - | 34 u

10 8 - 816 39.3 793.9 - 34 “
| = Ethyl hexyl acrylale — R -
BA = Butyl acrylate
'MMA = Methy! methacrylate
_ AN = Acrylonitrile
15 MAA = Methacrylic acid

In samples 2 - 8 the methacrylic acid level is approximately 2.0% and for
sample 1 it is 2.5%. '

PCT Patent Application No. PCT/AU94/00600 discloses water-borne soil
resistance coatings. These coatings-make use of a binder that is a blend of

20 low and high Tg polymeric dispersions in particular ratios. While soil resistant
coatings of this invention have good properties with regard to soil resistance
they do not exhibit very good stain resistance properties when tested as interior
trim paints.

Aqueous paints which comprise latex polymer particles having different

25 hardnesses have been proposed to improve specific propetties of paint films
including film hardness, block resistance, coalescence and soil resistance.

In Rohm and Haas European Patent No. EP 0 466 409, referred io
previously, blends of hard and soft emulsion polymers are used. The hard
emulsion polymer has a Tg greater than 20°C and the soft emulsion

30 polymer has a Tg less than 20°C. The compositions described in
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Har dnesses have been proposed to i nprove specific properties of paint filns
i ncluding film hardness, block resistance, coal escence and soil resistance.
I n Rohm and Haas European Patent No. EP 0 466 409, referred to
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the effect of smeqar}ing of the surface, stain resistant properties are not examined, though

20 they would be expected to be poor based on the monomer composition.

Hoy discusses the effect of a number of composition and processing
variables in an article entitied "Effect of Reaction Pathway on Emulsion Polymer
Structure” in Journal of Coatings Technology Vol 51, No. 651 April 1979 at
pages 28 - 41. In a number of model systems he examines the effect of high

25 Tg monomer on viscosity in very dilute systems. His model systems use
various monomers and when he uses styrene his study is confined to polymeric
dispersions where the overall Tg of the dispersions was from 27 to 100°C. His
study suggests that the use of styrene as a co-monomer would lead to
polymeric dispersions where the carboxylic groups were buried.

30 Australian patent No. 666 797 discloses latex paints having good stain
resistance properties. These paints are required to have a non-cellulosic
thickener and use a binder that has at least 40 mole percent of styrene and
a-methyl styrene. An example of a preferred polymer is a copolymer of 49



25 Tg nonomer on viscosity in very dilute systens. H's nobdel systens use
various nononers and when he uses styrene his study is confined to

pol ymeric di spersi ons where the overall Tg of the dispersions was from
27 to 100[err]C Hi's study suggests that the use of styrene as a

CO- nononer woukyb bg2reehét O pol yneric di spgrsions where thep P%gd',c
groups were buried. 30 Australian pa?ent No. 666 797 dleg’ré oses

| at ex paints havinbi %CStfrened M mole % 'oCfielt Shfers %@ﬁwbiee%zﬁlﬁ?ﬁ | fUrylaf ©
required to have a non-cellul osic o thiygk ner ‘and use a bi dere%hat ﬁgs

at |east 40 nol caKki8dneleck methybmethacrylate. Thispreferradtcempasitiondngethan with

| f [ f 6
Feamle of & Presl prefiey Nelex) Syfindiite 86" ndl névh present any, canfiodié, B0
a-met hyl st yr engnoiefieso|While dvechavel fouad pairts rdesetilsed in this patbnt have|genraly
refarrod | ater SOt Sa ProRbfiis e (e HBS 3o BRumEtfof Sl sosistance to Sertain
moi eti es. Wil e common holisehuld stainig niigeridls.bed in this patent have

|1 5 ' | t h | th ti f t ai
gensraly 2 oA o AR o S5 0Bt T for st
SUMVARY OF THE | NVENThdNinvention provides th SorldY6Hhi i aﬁﬁébqsdca | ;E/égt!r{aboiﬁpﬁgfggﬁiﬂha”

aqueous coating conposition risi na an ani oni

... conpr X
addi ti on pol ynerGORRAsig ananienieally stabilisad addition qojyresriseddpalymaric slispersion

rom abryli aciyuhdisadiindh ', @Al OS] cbhiirifl ethyieriBlg TEhodfirdibl
0 11, mmn e e ekt ot g e gt
?mgorrer Y c 5%%"% rélllg%%ni#ﬂiyt ﬁﬁ%‘tﬁ%ge‘f&%l |Tr\9]e "ﬁ"@ﬂﬁr t ?@ﬁéeaf from" styrene,

et hyl eni cal | y uiphasmetrgil stgrensp winyerisluene anﬂesteg@#@wmt eb@r ainoAbmler | S

Seoratt < hi g TERERNBRC,ln mat 1" lelaive piporsSis 1, afich - kel
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a = 5+b - _ I
(c + d/2.4)
where a=20-130
b = weight percent hydrophobic aromatic high Tg monomer
20 ¢ = weight percent acrylic acid

d = weight percent methacrylic acid

Preferably the weight percent of hydrophobic aromatic monomer is 8 to
70 and more preferably 10 to 50. Preferably the polymeric dispersion has a
humber average particle size less than 200 nanometers, more preferably 150

‘25 nanometers and most preferably less than 120 nanometers.

Preferably a = 2.5 - 10.0.

A further form of this invention provides an aqueous coating composition
comprising a blend of a low Tg and a high Tg aqueous polymeric dispersion
characterised in that: the polymer dispersion with low Tg has a Tg less than

30 0°C, the polymer dispersion with high Tg has a Tg of at least 25°C, the volume
ratio of low Tg polymer dispersion to high Tg polymer dispersion is from 0.4:1
to 3:1, the high Tg polymer dispersion is defined above. In this further form
preferably the low Tg polymer dispersion is non-ionically stabilised.
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stablllsed The low Tg polymeric dispersion may have a composition as
defined in Equation I. '
20 The anionically stabilised latex of this invention are copolymers of
addition polymerisable ethylenically unsaturated comonomers. S
We have found that good paint properiies are obtained provided the
specified ethylenically unsaturated monomers are used in proportions such that -
the relationship defined in Equation I is maintained. When monomers are
25 selected such that a in Equation I is less than 2, paints tend to exhibit.
unsatisfactory viscosity stability. When a is greater than 13, ‘good viscosity
stability is usually maintained but poorer tint strength and stain resistance are
observed.
Styrene, alpha-methyi styrene and vinyl toluene are suitable hydrophobic
30 aromatic monomers.
Mixtures of acrylic and methacrylic acid may be used as well as each -
acid alone. Acrylic acid is our preferred acid. The level of methacrylic acid in
a polymeric dispersion is preferably less than 6% of total monomers and more
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is 10 less than rene
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acryl ates ot her mmwlofcmnp@mnm@mm alkyl acrﬁéfé%phﬁé Mbthaehjiates
conononers i nclude alrmz acryl ates and net hacryl ates where the al kyl

group has 1 to nerethe &b gupr basbitp 20 (andgyoresprederablyohdo 8) carban atems,.
S hyhene andf, i Bt pciihfe e i of SARA bRhed 4o 38 Siaaihéne
hi gher ethylene and vinyl chloride. Monomers such as methyl methacrylate and higher
alkyl methacrylate esters are usually preferred. Monomers containing other
functional groups such as hydroxyl or aminc groups may aiso be used. Minor
amounts of other functional monomers such as ureido, or acetoacetate
20 containing monomers directed towards specific objectives such as adhesion
promotion or crosslinking may aiso be incorporated. Such functional monomers
are usually incorporated at less than 15% w/w of total monomers.
In preferred compositions 5 - 10% of acetoacetoxy ethyl methacrylate
(AAEM) monomers may be incorporated into these dispersions to improve the
25 Dburnish resistance and hardness of resultant paint films. We have found that
by using a crosslinkable latex such as by including 5 - 10% of AAEM it is
possible to achieve a good balance of paint properties. The selection of the
optimal comonomers and their relative proportions is based on well established
principles in the art and generally balance properties such as film toughness,
30 adhesion, hardness and cost.
The molecular weight of the copolymers in the polymeric dispersions of
the present invention is generally similar to known latexes and typically would
be at least 100,000 and more commonly at least 200,000. A light gelling
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whilst other t ys?ebsnhs%];lor% tisanulllt%edy andS then to assess the stability of the dispersion.
= 20 The non sterically stabllised dispersions are anionically stabilised. We
- mean that while other forms of stabilisation may be present to some extent,
these other forms of stabilisation are insufficient to stabilise the dispersions in
the absence of the anionic stabilisation. In practice, the stability of a dispersion
may be determined by increasing the ionic strength of the aqueous medium:to
25 nullify the anionic stabilisation and assessing the stabillity of the dispersion. 'If it
is anionically stabilised, the dispersion would flocculate under these conditions.
In practice a simple test to determine whether a dispersion is anionically
stabilised is to reduce the pH of the aqueous medium until it is about 5. If the
dispersion flocculates we regard it as anionically stabilised. =
30 Examples of the preparation of non-ionically stabilised polymer
dispersions suitable for the working of the present invention are described in
Australian Patent No. 618,176. Also within the scope of the present invention

are polymer dispersions which have a core/shell structure whereby either the
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- 20 appearance of a solid but becomes rubbery and then tacky with increasing
temperature and undergoes plastic flow and elastic deformation.  The
theoretical Tg is often calculated in accordance with the Fox equation 1/Tg =
WITi. However, Tg can be measured in accordance with the differential
thermal analysis method set out in the Journal of Paint Technology, Volume 41,
25 pages 167 - 168 (1969) or by testing for softening points, using minimum film
forming temperature gradient bars or thermomechanical analysis (TMA).  In
practice we find in most cases that the Tg as determined by the various
available methods is close to the theoretical Fox Tg. However, in some cases
significant variations can occur and typically anionic latexes behave as if their
30 Tgis 10 - 15°C above the Fox Tg and with non-ionic latexes they behave as if
their Tg is less than their Fox Tg. In those instances we prefer to use Tg as
measured on actual dispersions, after film formation using a measurement such

as TMA.



after filmformation. Exanples are well known in the art and particularly
dsef ul exanpl es are described in our copending application entitled
"Crosslinkable 15 Agueous Coati ng Conpositions" (PCT AU94/00599).
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the volume ratio of low Tg polymeric dispersion to high Tg polymeric dlspersion

to be from 0.4:1 to 3:1. This is of course calculated on a non-volatile basis. In

20 practice there is usually little difference between the weight and volume ratios.

" If the particles are based on the same monomers it is convenient to use the
weight ratios as the densities of the particles are essentially the same. Weight
ratios are used in the Examples. Preferably the volume ratio of low Tg
polymeric dispersion to high Tg polymeric dispersion is from 0.6:1 to 1.5:1.

25 At ratios above the 3:1 upper limit the stain resistance of paint films
becomes less than optimal and inadequate film hardness is achieved. At ratios
below 0.4:1 film properties such as ability to coalesce satistactorily at low
temperatures is adversely affected and the defect termed "mud cracking"
arises. Paints exhibiting an excellent balance of properties can also be

30 achieved by using a binder of blends of low and high Tg polymeric dispersions
where both dispersions are anionically stabilised. Suitable ratios are the same
as in the case where the low Tg dispersions were non-ionically stabilised.

The compositions of the present invention are particularly suitable for
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but al so have ajpention |3<5$1 bi"‘ldeﬂbﬂf polymer slispersians of -15°Codi0%)s -109&(
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.20 Unpigmented or clear coatings are also embraced within the scope of the
present invention. Stain resistant properties are of most advantage in interior
coatings, the compositions of the present invention aiso have application as
exterior paints.
Paint formulating ingredients such as pigments, pigment dispersants,
25 mineral extenders, plastic extenders, wet edge solvents, rheclogy modifiers and
fungicides may be incorporated in art recognised quantities. These materials
may influence overall paint properties including stain resistance, tint strength
and viscosity stability. Formulation methodology is well known and the
influence of these various materials on paint properties is able to be
30 ascertained by routine experimentation.
The invention will be further described by reference to the following
examples of preferred embodiments.



Whi | st the major portion of the binder in this invention in the blond 10
enbodi nent is the conbination of a |low Tg and high Tg pol yner di spersion as
descri bed- above, other binders may be included. If a third polyneric

di sper si on is included it may be regarded as a high or low Tg
di spersion if_its Tg neets the criteria set out above._ For_exanpl e,
within the s%‘ﬁ@s"(ﬁ’%[ he present i nvenl4on are binders

di spersi ons of -15l Er e]C (40%, -10[err]C (10% and. 15 +50[err]C (50% .
In this case b -15[err]C and -10[err] C di spersions are regarded

together as the | owrHig, exaiiplé mldshht%scmf%e%&bardtraw&m bralliatibh &P a’ BW Shéén

1:1. Furthernore, mnor ampunts of disSpersions that are neither [ow or
hi gh Tg as interiarinadt aceordingsto hedavendiennay be used as wel | as ninor’
anounts of sol yi4i ONpranars RiokTsicH of by 9% #920€ed in art
recogni sed quantiti®es.  2C = Oat i Mg e al so enbraced
within the Scope ofMaterial present invention. Stai nW#ki stant properties
are of nost adyant in interior coatings, the ﬁg;gégsiti ons of the

present inventfon a Thave application as exter ai nts.

Pai nt fornul ating i Nengghenbbethoiate Sulphate Budactanty eip{350 spersants, 25
m neral extenders, plastic extenders, wet edge solvents, rheology nodifiers

and fungi ci des may be incorporated in art recogni sed quantities. These
material s Bay ywakdruence overal |l paint propertiesgiggy uding stain

resi stance, tint strength and viscosity stability. Formulation

net hodol ogy is wel | Sedidmcarhenatae i nfl uence of t RS various materials
on pai nt py@perti esad - : ascertai ned by i ne. .
experi rrentg i on. Afningili d?ﬁ‘e'e'j??‘na\?%nti on wll be furtb(Fyeﬂ4 descri bed by
reference to the follow ng exanpl es of preferred enbodi nents.

WD 98/ 10026 c r 14 8 CT/ AU97/ 00584
Exanmple 1 : Wﬂﬁ s exanple illustrates the prepgr I on and eval uati on
of a | ow sheen Sodiurycepbomatent according to the i Bv@Tti on. 1.1

P i f ' [ i f Fox Tg + 22 : i al
V,\;Oe/()par at | Xn o] V\th_g(ra umoorl'llllf %re%u?%a?e ox Tg [err]&oaéi 084 Materi a

Nonyl . phenol ethoxyl ate sul phate surfactant* 0.350

D. - Methyl methacrylate 18.371
15 Butyl acrylate : 16.615
’ Styrene 7.188
N-(2-Methacryloyloxy ethyl) ethylene
urea (25% in methyl methalcrylate) 1.331
Acrylic acid 0.865
20 Nonyl phenol ethoxylate sulphate surfactant*  0.700
Water 27.761
E. Defoamer 0.010
Biocide 0.080
Ammonium hydroxide (256% in water) 0.549
25 100.0

* 80% in water

Stage A was added to a vessel equipped with stirrer; condenser and
feed facilities and heated to 80°C with stirring under a nitrogen blanket. Feed
stage D was premixed and emuisified under high shear. Stage B was added to



B. Wat er 0. 097 Sodi um

car bonat e 0.018 10 Ammoni um per sul phat e
0. 014 C Wat er 3. 836

Sodi um car bonat e 0. 197 Anmoni um
persul phate  wo 9810026 0. 034 ' 15D. Met hyl net h@xh@»&“
18. 371 15 Butyl acryl ate

Styrene T ool
N { 2- Mot hacryl Oyﬁtag( §|rre? for 10 minutes pr?o?qo congur(%[y ?‘ﬁ"‘.‘?@tfﬁﬁf’ stages C
met hal cryl ate) and {) 3£pth C and D wsa:er ptided oved 240 minutes whlle mamtammg the

0. 865 20 38500 RpPhufd APd0ec™ At ﬁ%@n;ﬁg? e Tebds, 4R0 re@lpgm held at

Wat er

0. 010 gB°Gcforda further 1 hour and theg fgolzeg to room temﬁhrﬁﬁﬁe Stage E was
Ammoni um h dI‘OXI d 5% |n

100. 0 g ‘fdﬁ& redtor 16 mindge§ge A was added to a vessel equi pped

with stirrer, condensmesvndsonméesggfs‘w&vh&'mspdvév?gﬁtinhaa %{fgi&awhth

stirring under anltrp en_bl anket rem xe
enul si fi ed undeth®pgricle,size (Dg)mas BOBR. aabsddlspersnon had an "a"wahgs ol 2.6

15 A and stirred for 10 .
m nutes prior to coﬂ'g rrentqﬁg Péérté}?tﬁg 9'%°°J§@ﬁg‘§es C
1.2 garatlon of a low sheen paint using Dispersion 1 ;

10 Material Wi%
A Water 13.5
Propylene glycol - 1.0

Amino methyl propanol 0.1

Poly acrylic acid sodium salt dispersant 03

15 Octyl phenol nonionic surfactant 0.5
Defoamer 0.3

Titanium Dioxide (Rutile pigment) 255

Amorphous silica 2.5

Calcium carbonate extender 6.5

20 B Dispersion 1 22.0
' Water 19.9
C Propylene giycol 5.0
Texanol* 20

Associative thickener 03

25 Cellulosic thickener ‘ 0.5
Biocide 01
100.0

* 2,2,4-trimethyl 1,3-pentane diol mono isobutyrate
_ The materials from stage A were added sequentially with stirring and
30 then were dispersed for 10 - 15 minutes with high speed mixing to achieve
good pigmen_t dispersion. The millbase was gradually let down with stage B



and D. Both C and D were added over 240 m nutes while naintaining the
reaction tenperature at 80[err]C. At the end of the feeds, the reaction was
hel d at 80[err]C for a further 1 hour and then cooled to room
tenperature. Stage E was 5 added and stirred for 10 m nutes.

The solids t hj | spersion was 45% by weight. It had a pH.of 8 nd

t he particlgv i’g)é&'f%n) was 80 nm This disb@rsion had an %W 5. 2.
Thi s di spersion desi gnated..Di spersion 1. 1.2 Preparat i f

| ow sheen Pai n?né\gﬁﬁﬂ“%f‘&pﬂﬁ isgﬁeé?orl'@ mlnu]tes aMt“é?‘T me PH walt aé}uggg 18'8.0

\Ié\l % | A | Mléhgrammonium hydroxide (25% solutiog in water). Stagé3CSmaterials were
p; 8B§n§|”e- g yCg\ddta'd sequentially with; 10 minutes sti}r'irpg) pyw%p@,ny?q@,iﬁ% ggigﬁqf}ynd@%m

di spersant 0. 3raifally added G ta/ peRGIFtHM sﬂeagf.)g'rrﬁessﬁhéa%béeér was ncréaged: as

Def oaner T 0.3 i tani um Di oxi de
(Rutil e pi ghenthe viscositysnereased to ensure/efticignionixing. | The composition was stirred

2.5 | & . 6.5 20 B

2O ersion 1 atAModUREAEHRAbFa Y minges, Sael B
19.9 - C Pr g rasulting paiot had volume solids 36%, PVC 38%, arid pH 9.0. This
Texanol . 2.0 Associ ati ve

t hi ckener was designated Paint %3 25 Cel | ul osi c thickener

(1)08 0 * 21?2?Went ane dj ol ' tOI 1t ':
The materi Ws f r om Baigyd Q%m )a‘?fﬁﬁd’r%‘gﬁgi’{&%ﬂﬁ- %Wﬁ#b%’rﬁgﬂﬁﬂ@ left do 3’61
e o oot RS, bk 4P R MAGEP B i ARy oAl ey o
blue food colouring, red ink, red wine, tea and coffee solutions and a special -
hydrophobic testing compound, "K and N". These staining agents were applied
to paint films and left to stain for one hour. Excess stain reagent was then
15 removed and the paint film thoroughly cleaned using a household cleaner and
paper tissue. The panel was visually assessed for stain resistance and rated
relative to an appropriate control using a scale of 1 - 5 where 5 = excellent
stain resistance and 1 = poor stain resistance. Generally a rating of at least 3
is required for paints with good stain resistance properties.
20 To assess tint strength, a standard tinter at a specified concentration
was added to paint. The tinted paint was then shaken for five minutes using a
Red Devil High Speed Paint Mixer to ensure adequate tinter incorporation. The
tinted paint was applied to a Leneta 5DX card to give a wet film build of 40um
and force dried for 20 minutes at 80°C. A second coat of paint, also at a wet
25 film build of 40um, was applied over the first paint coat and force dried for:20
minutes at 80°C. Using a Milton Roy Colour Graph Spectrophotometer, the. tint
strength of the paint was measured against a computer stored colour reference.
Paints were rated for tint strength on a scale of 1 - 5 where 1 is poor being
more than 20% low in tint strength, and 5 is excellent, being less than 5% low
30 in tint strength.
A rating of 4 or 5 is desirable for commercial paints.
Paint viscosities were measured with a Brookfield low shear viscomeéter
and Cone and Plate high shear viscometer after 1, 2, 3 and 4 weeks storage at



WD 98/ 10026 16

PCT/ AU97/ 00584 and the m xture was stirred for 10 m nutes and then
the pH was adjusted to 9.0 usi ng anmoni um hydr oxi de (25% sol ution in
water). Stage C materials were added sequentially with 10 m nutes

stirring bet wegpoggfolhe t he thi ckener being gradual l'y addg %anci I

thin stream The stirrer speed was i ncreased’as t he vi scosi I ncreased
to ensure effici g bd A [

Speed for a furtPoC 10y et s HBkatid 8F F%p. H‘P g 19 Bria T8 "
solids 36% PVC =$ad fomwisposity. Stability on a scalesofdési §nwherk F!alswtpoibr and 5 ik 3
.Eval uation of P ne_coa was dra The paint
fil mwas then | gé’{bte!%&dry Ge""’a'rVanfSFr% \éggkaﬁes%é? int P&°"1%e ggﬁelﬂ’{vss e
todt est paut nt stvgsrmsityf f aneﬂealsef bynmordgthan 100%usnd Qxdemdéwehmgheflteﬁ Fﬁéar
red wi ne egq and coffee solutio n rophobi c testin
compound, as JViggos 'Wm%awm{;ﬁﬁ%bﬁw pvxi? ged’ﬁ?ﬂliﬁdg 'eagt:idhﬁzil@h s'f'?#"m;
and left to Sta'ﬁs&défty%ﬁ 1504wt @8 SptBb b S S Hrult? AphiRator aek, iERGe!

and the paint filmthoroughly cl usin eaner and
paper tissue. Tréccsmlena@ts/h@dja|rat;ngagtsetslgwaor stain resi stance and -

rated relative tpysn QR AR 35 9 @?%ﬁéﬁgg%@fa@?%as ?&B{Irﬂ ngh and ‘¥'fgre

5 = excel | ent staln resistance an in re5|s

General | y -a rat iviggosity atabilyast 3 is required for paints with good-
stain resi st® i es. 20 To assess tint strength, a standard
tinter at a ntration " was added to paint. The tinted

pai nt was then shakeThese Examplesnilistratesithe preparahoﬂe(beaquéodé OdisfSersions

Paint Mxer to ens ? uate tj nter mcorMafth tinted a| nt
was applied to 'r‘i'gﬂga% inyegtion,  Jhemathpd; of; QH‘B’BJ avass repeptad i

and force dried rélatlve? rdﬂdﬁwre%ﬁheﬁﬂ[ ﬁfdiﬂa%rylﬁle%ﬁ?ﬁpé’&waﬁ b@ﬁ\b"ﬁd}uﬁb& Qo at

a wet 25 fl|mbUI|d of 405]err m_was appli‘ed over first paint coat and
‘force dried for @® Fox TggiohdPandA7.s0[err]C. Using a MIton Roy Col our -

‘Graph Spect jgphot onetrfipge d?f‘ﬁérélﬂﬁs ere &ésr@ﬁ@é&‘ D?%péfgiﬁngaé 3nd"85 gﬁ?@lr%pd.m

agai nst a conputer stored our s YRR et oS ere T at e
strength on a sd&ack offthese d!spamons had angabvaluei ofg5.2 and particlet size 870m andy

D UG s onagSpdcaR ) il ol 8, S, 1 i,

+ .Paint viscositi &smlenrﬁewuhmpambh Zaalﬁ'l Digplersidnl 3| mvtumibaproduea:é’abﬂ@ and

and Cone and Pl s 958NGANakbR $85HsSHor Pairt'2 dnd Paint Fers' 453 foF

! . 20 resistance, 5 and 5 for tint strength and 5 and 4 for viscosity stabmty
respectively. '
Examples 4 - 7

These Examples illustrate the preparation of aqueous polymeric

dispersions according to the invention having varying Tgs. These dispersions

25 were generally too high in Tg to enable paints with suitable levels of volatile

plasticiser to be formulated when the dispersion was used as the sole binder.

However, they are particularly useful when combined with a lower Tg dispersion

according to an alternative embodiment of the present invention. A Fox Tg of

. +35°C disperson was prepared using the method of Example 1 with the
30 foliowing materials:

Material Wi%
A. Water 30.833

Nonyl phenol ethoxylate sulphate surfactant* 0.350
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50[err] C. They were al so neasured at |low (8.5) and high (9.5) pH. They were
rated for viscosity stability on a scale of 1 - 5 where 1 is poor and 5 is
excellent. Generally paints were assessed as poor when the | ow shear
viscosity ingre by nore than 100% and_excel | ent when t r 5
Vi scosity ing‘)@@“by less than 20% To B8 rated as at Ie;@#’g&"?aﬂgﬂhi gh
shear cosg{, had to be within acceptable raggﬁg for brush
application a Acceptabl e paints h rating of at | east
3. Pa| ﬁodihm\/aérbbnhﬁd as 4 for stain resi gtfce, 5 for tint
strength and 5 fo Vi SCOosS| stability. 10 - Ex l.es 2 -

These Exanples ill &mma'e'mm!swp rati on of aqueous [ﬁq@perm ons

according to the invention. The nethod of Exanple 1 was repeated with the
relative proportlons of nmethyl nethacrylate and butyl acrylate being
adjusted to G. WaterFox Tgs of 10 and 27. 15 3888se di spersions were
desi gnat ed D| spers g espect ivel y. Ea f these dispersions
had an " vaI ue o?ggﬁ"ﬁgcg@%part icle size 87nm and 9mﬁ&QOnm respectively.
Pai nt s were f or mul Anwdoniom perSulphatee 1 repl aci ng 0.188spersion 1 with

Di spersion 2 and Dispersion 3 in turn to produce Paint 2 and Pai nt 3.
The evaluation results for Paint 2 and Paint 3 were 4 and 4 for stain 20

resi stance, 5gand Mémﬂ mgthacqtatength and 5 and 4 f ®0.81&cosity stability
respectively.

nmpl s4- 7 These es illustrate the
preparation of aqu@é'l)g %’ﬁenc di spersi ons ac%ﬁ%g to the invention
having varying Tgsg ﬁgﬁge di spersions 25 were generglgzge too high in Tg to

enabl e paints with swtabl e levels of volatile | asticiser to be
f or nul at edOwhen thé\cetoapetosvathmthmﬂaas the sole Bitéder. However
they are particul ar when conbined with a | oggpoylg di spersion .
according to an al rnatlve enbodi ment of the pr esent I nvention. A Fox Tg
of +35[ err] C Nonykphanol athoxplatepsilphate surfgctant n0i8@8%d of Exanple 1 with
the 30 foll.ow ng ials: Mat eri al
W % A Wt eWitSF 20.953 30. 833
Nonyl phenol ethoxyl ate sul phate surfactant* 0.350
- E.  Defoamer | - 0.010
15: Biocide - 0.080
Ammonium hydroxide (25% in water) 0.698
* 60% in water 100.00%

The solids of this dispersion was 43% by weight and the particle size
(Dn) was 90 nm. It had a MFFT of 44°C (crack point). This dispersion was
20 designated Dispersion 4. Dispersions 5, 6 and 7 were prepared in similar
fashion except that the relative proportions of methyl methacrylate and butyl
acrylate were adjusted to give Fox Tgs of 30, 40 and 45 respectively. Particle
sizes of Dispersions 4, 5, 6 and 7 were 82, 90, 85 and 95 nm respectively.
Example 8 - 14
25 These examples are within the scope of the present invention illustrate
generally good paint properties as the "a" value in Equation I is varied within
the defined range. The "a" value was varied by changing the styrene level of
Example 1 and/or the (meth)acrylic acid level.
Dispersions were prepared as in Example 1 with the following styrene
30 and carboxylic acid monomer levels as set out in TABLE 2. The methyl
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Sodi um
ni um per sul phate
3.665 5

e moses

et oxy

ethyl met hacryl ati@e "a* valuep Tgand paint evaluatinp resylts wheni formulated as a low sheen

0. 827
Vat er
0. 010 15

Ammoni um hydr oxi de (25% i n water)

100. 00%
parttcle size

Thi s di spersidn

wer e prepared
of net hyl

of 30, 40 and 4

and 7 were 82,
These exanpl es
general |y good
within th
styrene | evel

10

15

20

25

nmet hac

f actant* 0. 669
i sl EXaipRd 1 &Y aBbSet GlPRRTABEE' actant ™ _ 0. 669
Bl oci de 0. 080
0.6 * 60% in water
The solids of this di spgiqlcﬁlz\/\/as 43% by wei ght and the
U TITI I ;Iﬁ ; f
pple Jckg dnat%d Df s¥er sPon |4Particlepgr sa ofsSwjn ¢ TSI | NS
I njf §dqm | ar fs'iﬁlté' n cep f he 1flel at fve prqportijons
ﬂd;te and byty n %y M‘g \?%i? adjjusted to gifve Fox T
respectijvel Partigle sildem)of i spefsionsi}4, 5} 6
ng 95 inm respbetivply Exagole 8 - 14125 .
e wgt hi gg_h% s@mpe pf gthe grésenqpsi nyeglg pn il | Gist4age
| ertiles as the "al' valiue in Equatipn | i$ varie
e [Hefiged ¢. The "R" gval ug Was ri¢d changiingy t lhe
ofl | ekt 1 g b 2 0 39, ‘el coaraln m_3
10 2] 29 | 2o 3 (85| 4 [ 3]s "
m |o| 4 | 2 0| 8 [123] 4 | 5|5 |
12 0 44 3 |o 80 54| 4 | 4 |5
H 13 |o| 48 | 4o - 3| 4 | 5|5
14 22 16 1 2 80 6.2 4 4 4
= Acrylic Acid

MA = Methacrylic Acid
TS = Tint Strength

VS = Viscosity Stability
Example 15 - 16

These Examples illustrate the use of alkyl acrylate ester monomers other

than butyl acrylate.

Example 1 was repeated except that the butyl acrylate monomer was
replaced with ethyl acrylate (Example 15) and 2 ethyl hexyl acrylate (Example

16).

The levels of each of these two monomers and the level of methyl

methacrylate wers adjusted to give the same Fox Tg as in Example 1. These
two dispersions were designated Dispersion 15 and Dispersion 16 respectively
and had particle sizes 85 and 90nm respectively. When evaluated in a paint as
in Example 1, the test results were as follows:

Stain resistance 4 and 4, tint strength 5 and 4, viscosity stabifity 5 and 5



Di spersions were prepared as in Exanple 1 with the follow ng styrene 30 and
carboxylic acid nononer levels as set out in TABLE 2. The net hyl

WO 98/ 10026 19 PCT/ AU97/ 00584
nmet hacryl ate and butyl acrylate |evels were adjusted to give the
appropriate The "a" value, Tg and paint evaluatio when
formul ated as a”{low sheen pai nt as i30 Exanple 1 are Mé’g
TABLE 2. _ TABLE 2 Exarrpl e
Tg ofespectiyely.  particle a Stain TS VS No
Styrene AA  EfsmSazsy (nm
8 22 5 0 105 6.9 3 9
9 8 o  This Example,fiustratgs the usg of a%lend of gispersés}ons accorgigg to --
29 2 {fe invent®A and the evaludtion of aYloss paint formulated With this blénd of 44
2 0 85 12.3 4 5 5 12 0 44 3
0 90 5 dspersions. 4 5 13 0 43 4 0
- 3 -4 . ) o 2 80
6.2 4 171 | ‘ i RCT F ryllc Acid -
TS = Tint Strength MaterialvS = v i scosi ty St ab| lity Marrpl e 15 - 16
A.  Fatty alcohol ethoxylate surfactant* 1.191
: Water 12.671
10 t-butyl perbenzoate 0.368
’ . 30% hydrochloric acid trace
B. Ferrous sulphate 0.008
Water 0.885
. ' ) Feed 1 Feed2  Feed3
15 C.  Methyl methacrylate 1.608 2910 - 9.161
Butyl acrylate | 3.066  5.549 17.465
Glyceryl propoxy triacrylate 0.053 0095  0.299
Acetoacetoxy ethyl methacrylate 0.525 0.950 2.992
Fatty alcohol ethoxylate surfactant* 0.715  0.461 0.960
20 Water 4.847 7.397 23471

Feed 1 Feed 2 Feed 3 -

D.  Sodium Erythorbate 0.028 0.038 0.132
Water 0.264 0.414 1.308
E. Defoamer : 0.050
25 Cosolvent 0.050
Biocide 0.080
100.000

* As described in Example 3 of International Patent Application No.
PCT/AU90/00565.



These Exanples illustrate the use of al kyl acrylate ester nononers other 20
than butyl acryl ate. Exanpl e 1 was repeated except that the
butyl acryl ate nononmer was replaced with ethyl acrylate (Exanple 15)
and 2 ethyl hexyl acrylate (Exanple 16). The levels of each of these
two nononers akgpbdiedscvel of nethyl %gacryl ate were agj

give the same Fox Tg as in Exanple 1. These two di spersions were

desi gnat ed Di sper si ongianed Rdwhk Sifiedl %ﬁpggﬁpggf%n st.ne@%.{a%ﬂser and

particle sizes 85 and nm respective In a pa
In Exanpl e 1, thdeecfacilities landshaaéecbtcai ?G withvatirring under a nitgogem blanket tStage

4 and 4, tint st P Rebds 3, 2'dnd: %@e?&%%bﬁ?’at&ﬂﬁéﬁé %P%%%‘%%m Stags’ C

98/ 10026
respectively. Fekdsutp|Z ahd 3 were each promixedxam isepalaltelp tamulisified Nindes chigh

2 ol oss pai ni3 Fﬁ%ﬁﬁ#’”s CC”ﬂﬁﬁp@s"&gmﬁv«'@?g%ng&t% ipae Croads g s iy

Preparation of agsspe Br\)va%f addod th%Stagé A &ﬁd kfffred for 10 mmut%{;ﬁt’bl’ [y
W % A. Fatt al cohol et | at e surfactant . Wt er
12 671 10 stariing 1898 oade. " Food I whs fed over 5Oipgtes, Fead 3 over

gOOO/f’ogydr ochl ori C49%ﬂutes and Feed 3 over 120'rhifGifes maintaifing tlaé: Teadtion Ripeabre

Feed 1 Feed 2at 70°G:ee9d the BRd of the faeds;\the readtivor mixture was allowed to To6D®
29405 o gy mposrey Gt s Ebataod st o Tgihues.5 525
The _solids of this dispersion was 48% by weight and the particle size
(Dn) was 90 nm. It had a MFFT <10°C (crack point). This dispersion was
designated Dispersion 17. -
17.2 Preparation of gloss paint having a ratio of low Tq to high T
15 olymeric dispersion of 0.67 to 1.0.

Material | Wit%

A.  Water 7.3

~ Propylene glycol 1.0

Amino methyl propanol 0.1

20 Nonionic ethoxylate surfactant 0.4
Polyacrylic acid sodium salt dispersant 0.3

Defoamer 0.2
Titanium Dioxide (Rutile pigment) 19.0

B. Dispersion blend (80% Dispersion 4 and

25 40% Dispersion 17 on a non-volatile basis) 59.2
Water 3.1

C. Propylene glycol 53
Texanol 2.6

Associative thickener 1.0

30 Cellulosic thickener 04
Biocide 0.1



Acet oacet oxy ethyl nethacrylate 0.525 0.950 2.992 Fatty

al cohol ethoxylate surfactant* 0.715 0.461 0.960 20 Wat er

4. 847 7.397 23.471 Feed 1
Feed?2 Feed 3 D. Sodi um Er yt hor bat e 0. 028 0. 038

0. 132 opffobse" 0. 264 0.414 1.308

E. Def oamer O ' 0. 050 2522 Cosol vent FCT/AU7/00584

0. 050 1.;3%0 | luati 0. 080

100. 000 * As‘de anpl e 3 of International Patent Application
No. PCT/ AU90/ 003Wis paint was evaluaté@ Wing- e methods of Example 1 and was rated?1
PCT/ AU97/ 00584 . . Stage, A was added to ‘a _vessel equipped W th
stirrer, conderSctfortain ‘es'Staf‘Eg-d“ fordint stregth ang 5, fafviseosity stabiity.] C wi t h
stirring under Examiglé 9gen bl anket. Stage D Feeds 1, 2 and 3 were
separately nmade up as,éstock solutions. Stage C Feeds 1, 2 and 3 were
each prenixéd and sdpif Examplecifusteates she preparationybf asgloss paint dm aiceordance®
Feeds 1, 2 and to Stage C Feeds 1, 2 and 3 respectively. -
St age B was ad@w@%qgﬁgﬁﬂ%\ and stirred for 10 mnutes prior to

starting stage C andh® fmathed 6k dikainples1? ewasv espeafiedri except , thaEafle 2 paiit’

45 m nutes and 0, m nutes mai ntaining the reaction tenperature
at 70[err]C Atfgrfrﬁ.ga d‘x'% a%ﬁ&'%eds, the reaction mxture was allowed to

coot to 10 rodnteWaenture and stage E was added andgggtirred for 10

m nut es. The solids of this dispersion was 48% by wei ght and the

particle si%e PrepYlenesgi¥epinm 1t had a MFFT <10[ 8] C (crack point).

Thi s di spersion wasAmino m&ﬁﬁ j Di spersion 17. 117.2 Preparation of

gl oss paint having a ratio of 'Iow Ta to high Tg 15 pol'ymeri c di spersion of

0.67 to 1.0. Polyaciyli¢ acid-sodium salt dispersant 0.3 W% -
Propylene/ethylene oxide nonionic surfactant 0.5 '
Defoamer : 0.3

15 Titanium Dioxide (Rutile pigment) 21.0

B Dispersion blend (60% Dispersion 4 and
40% Dispersion 17 on a non-volatile basis) 59.0

Water 8.0

C Propylene glycol . 4.0

20 Texanol 14
Associative thickener 1.0

Cellulosic thickener 03

Biocide 01
100.0

25 This paint was designated Paint 16 and had the same PVC and volume solids
as Paint 17. Its evaluation rating was the same as for Paint 17.
Example 19
This Example illustrates the preparation of a gloss paint in accordance
with the invention. The method of Example 17 was repeated except that the
30 paint formulation was as follows: '



A Wat er 7.3 Propyl ene

gl ycol 1.0 Am no net hyl propanol
0.1 20 Noni oni ¢ et hoxyl at e surfact ant 0.4
Pol yacrylic acid sodiumsalt dispersant 0.3 Def oaner
0.2 wo bgidpssn D oxi de (Rutile pigngpt) 19.0
Di spersion blend (80% Di spersion 4 and 25 "2 40% Di spersrgﬁ'ﬁy m(%“a
non-vol atil e basiss) wese? Vat er 8.0
3.1 C. Propyl ene gl ycol 5.3
Texanol Propylene glycol 2.6 1.8ssoci ati ve
t hi ckener ; Cel | ul osi c tgy ckener
o B oci geAMInG methy} pfopdifiol dg’l 1
100.0 WO 9Bblisaoxylic acid dispersant 2D.2
PCT/ AU97/ 0058 - 17. 3. Paint, Eyal uati on LS paint was
eval uated using the n@?ﬂ@gkc aggg le 1 and was rated as 4 for stain
resistance, 4 for tinDefganwtgth and 5 for viscosity stalpggity. Exanpl e
18 5 Thi s lL,e illystrates the preparation of a gloss paint in
accor dance Wi t E%"i’ \ Fﬁ"ﬁ%n. ~ The net het%of Exanpl e 17 was
repeat ed except Bhat DpipeRsidriblend (60% DiSpéraionWands as fol | ows: A
Wat er . . 5.0 10 Propyl ene gl ycol
1.0 Ami no 0% {ispersiomidlon a non-volatile basis)  59.00. 1
Pol yacrylic ggid sodi %al t dispersant 0.3 1Pé opyl ene/ et hyl ene
oxi de noni onic surfactan 0.5 Def oaner )
0.3 15 Ti Cani uPropytenedlycoRut i | e pi gnent) 25.0

Texanol 26

Associative thickener 0.7

Cellulosic thickener 0.3

15 Biocide 0.1
100.0

This paint was designated Paint 19 and had a PVC of 17 and volume
solids of 38%. Again, its evaluation according to the method in Example 1 was
the same as Paint 17.
20 Example 20
This Example illustrates the preparation of a low sheen paint using a
blend of low and high Tg polymeric dispersions. The method of Example 17
was repeated except that the paint formulation was. as follows:

A Water 13.5
25 Propylene glycol 1.0
Amino methyl propanol 0.1
Sodium polyacrylate dispersant 03
Nony! phenol ethoxylate nonionic surfactant 0.5
Defoamer 03
30 Titanium Dioxide (Rutile pigment) 18.0
Amorphous silica ' 3.6

Hydrous clay 7.0



B Di spersion blend (60% Dispersion 4 and 40% Di spersion 17

on a non-vol atile basis) 59.0 Wat er

6.0 C Propyl ene gl ycol 4.0 20

Texanol 1.4 Associ ati ve

t hi ckener 1.0 Cel l ul osi ¢ thickener

0.3 WO 24 0 PET/AU97/00584
100.0 25 This pgi nt esigna [.nt 16 d phad the sanme PVC and. vol une
sol i ds as Pai ntﬁ@%gf@sﬂgvéf@?g%%'ﬂ'ws the same as for Paint
17. Exanpl e 19 40% Dispersion Tii7l ahd-% aon!volatild badis)at 6.0 he preparation of
a gloss paint In accgrdance W the invention. The nethod of Exanple
17 was repeated excdpPPaqug(Robm apd Hiaa8k fornul ation w4 as fol lows:
WD 98/ 10026 Water 23 5.9PCT/ AU97/ 00584

A Wat er 8.0 Propyl ene

gl ycol 5 C Propylene glycol . o Ami no meS8yI| propanol

0.1 Pol y lic acid dispersant 0.2 5

Noni oni ¢ surfact ant PoRRYY 0.5 25 Def oaner

0.3 : Ti t anAssociative thickener 0.521.0 B

Di spersion bl end (6Q%,Dskersion 4 and 40% D spersion 17 on a
non-vol ai | e basi s) %Bﬁsﬁ%{hlék%ner Wat er 68‘

1.2 C Pr opy|Bioeidg! ycol 0.15. 0 :
Texanol 2.6

10 100.0

' The resulting paint was designated Paint 20 and had a PVC of 38 and
volume solids of 39. It was rated 3 - 4 for stain resistance and 4 for tint
strength and 5 for viscosity stability. '
Example 21

15 This Example illustrates the preparation of a low sheen paint using ‘a
different blend of low and high Tg polymeric dispersions. ' :
The method of Example 1 was repeated except that the paint formulation
had a blend 40% Dispersion 4 and 60% Dispersion 17 (22 parts in total). The
paint was rated as 3 for stain resistance, 4 for tint strength and 5 for viscosity
20 stability.
Example 22
This Example lllustrates the preparation of a low sheen paint using a
blend of low and high Tg polymeric dispersions. '
The method of Example 17 was repeated except that the' paint
25 formulation was as follows:

A Water 10.0
Propylene glycol 1.0

Amino methyl propanol 0.1
Polycarboxylic acid dispersant 0.3

30 Nonyl phenol surfactant 0.5
Defoamer 0.3

Titanium Dioxide (Rutile pigment) 16.8



Associ ative thickener 0.7 Cel lul osic

t hi ckener 0.3 15 Bi oci de

0.1 1 00.0

Thi s paint was designated Paint 19 and had a PVC of 17 and vol une

solids of 38%Owd s its evaluation according to the net hodpglqA@Me I

was the sanme as Paint 17. 20 Exanple 2% Thi s anpl e
illustrates the prepa i f.a.l OW sheen paint using a | end of |ow
and high Tg pol yneri CA@‘lbgég{ebrugis(')I%g. The net hod of Exanple 17 3'0b was
repeat ed except that Clay paint fornulation was. as follows: 72 A Wat er
13.5 25 Propyl gn L ycal . . 1.0
A no net hyl pr oBanoI ﬁ'sse'%'% blend (60% D'sp%'?‘f" 4 and Sodi um pol yacryl ate
di spersant 40% Dispersion 17 61 &onPiidtilé basispxyl at e @M@ oni c
surfactant 0.5 Def oaner 0.3 30
Ti t ani um Di 0x3 de (RutWP@rpi gnent) 18.0 Am)rpﬁél:% silica
3.6 - Hy@r ouspfop@iéne glyco 7.0 50 VO
98/ 10026 e _gly ! 24 PCT/ AU97/ 00584
B Di spersi on bl endT@@® Di spersi on 4 and 40% R&persion 17
and a non-vol atil e bagiSiati Ropaque (Rohm an as)
ang Vater ARisdbiative tiickener 2! 80?% -
Propyl ene gl ycol Cellulosic thickener 5.0 0.8xanol

: Associatiyve thickener 0.5
Cel I ul osic tH ckener @iuclde 0.3 Bi-o%-‘ilde
0.1 10 . 100100.0
Th il ti [ [ Pai 2 h P f

e resu .t' ng paint wﬁﬁs %glshlt %ast edsignaa'tené Pal%t Eyjandatcrjat? a y&coof &Bagg % volume

solids of 35. ' '
Examples 23 - 33 .
15 These -examples illustrate the preparation and testing of paints -

formulated with variations in the ratios of low and high Tg dispersions as well
. as variations in the Tg of the high Tg dispersion. These blends were formulated
 as low sheen paints as in Example 20. The variations ‘and results of the -
evaluation are set out in TABLE 3.



vol une solids of 39.

strength and 5 for viscosity stability.
Exanple illustrates the preparation of a | ow sheen paint using a

different bl end of

net hod of Ex
a bl end 40%

paint was rated as 3 for stain resistan

viscosity 20

illustrates th
and high Tg po
repeat ed excepj pdat th

Wat er

gl ycol

0.1

Nonyl phenol
0.3

WO 98/ 10026

Anor phous siliga o3 i ; ‘80 B
7.2 B | sper Si onmg err?('?n(%(sgg)D sngsisgn 4 2
Di spersion 47

15.9 C

Texanol

t hi ckener
10
15
20
25

—es

Exanpl e 21 15

| ow and hi gh Tg pol yneric di spersions.

It was rated 3 - 4 for stain resistance and 4 for tint

Thi s

oa V@S I epeat ed except that the paint fornulatiaon

stability. Exanpl e

I spérsion 4 and 60% Di spersio

;‘FABéEf:Pr tin

2

WRle df sper Anignis
spHrsion f©

(Mg
Pol ycar boxyl i c acid di
sfir f act ant
Ti t ani unp Di oxi de (Ruti

2

Tg0

O™ O1, o T OV priceiT pat It
Ratio of lowh

Tyl B HigR

5 per sant
ispersion

e pignent)

hs as f

10.0
Ami

The
had

R617 (22 parts iﬁ%%’”’s‘fhe
t strength and 5 for
Thi s Exanpl e

J,at ive

o e b Wk |« E ] 2,
25 |Dispersion7{45) , 40:60 [ 4 | 5 | B -
26 Dispersion 5 (30) 50 : 50 3-4 4 5
27 Dispersion 4 (35) 50 : 50 3-4 4 5
28 Dispersion 6 (40) 50.: 50 3-4 4 5 l
20 | Dispersion7(45)| 50:50 34 | 4 5 “
| 30 |Dispersion5(30) | 60:40 3 | 4| s "
“ 31 Dispersion 4 (35) 60 : 40 3 34 5
" 32 | Dispersion 6 (40) | 60 :40 3 | 4| s ”
33 | Dispersion7 (45) | 60:40 3 4 5

In Hesistance
TS = Tint Strength
VS = Viscosity Stability
Examples 34 - 35

These examples illustrate the the preparation of aqueous dispersions
using high Tg hydrophobic aromatic monomers other than styrene. _

Example 1 was repeated at the same Tg with a weight for weight
replacement of the styrene monomer with vinyl toluene (Example 34) and alpha
For Example 34 the methyl methacrylate
percentage was 18.538 and the bulyl acrylate percentage was 16.426. For
Example 35 the methyl methacrylate percentage was 16.834 and the butyl

methyl styrene (Example 35).



Cel | ul osi c thickener 0.5 10 Bi oci de

0.1 100.0

This paint was designated Paint 22 and had a PVC of 40 and a vol une

solids of 35. Exanpl es 23 - 33 15 These exanples illustrate the
preparation ang,g Lpg of paints formulgged with variati '

rati os of |ow an I gh Tg di spersions as wel as variations 1n the Tg

.of ‘the high Tg da&p&&eggarb?ﬁ@qjéﬁa@'m%% YEhE d %bﬁiéﬁ% ﬁlér%des@ﬁaﬂe B8 Ron

palnts as in Ex ari ati ons an I Oon
are set out in Tsﬁsnds)rsporston%resmyelyloozes

anioni ¢ Ratio of THRe Werpvajuated g paint as ggt bkt Eéample. 1 a8 ther

tDiO Hi gh following test resalté .TShain I’GSISSﬁ(G%% )4 and4t(1) 1(;181 strengjh 4 and 4; wscosny
spersi on spersi on
5 24 3 pi gphiity, %ﬁ"@ %40) 40: 60 4 5 4 25
Di spersion 7 (45Exam s B - 41 4 5 5 26 Di sper5| on 5
(30) 50: 50 Di spersion 4 (35) 50
3-4 4 5 These Esamplea %"ﬁe@%’ﬂmv‘i Aypmplesy outsigle "@ Ascope zpf the
> present invention. These Examples show less than satisfactory performance
when the value of "a" in the formula is outside the defined range.
10 Dispersions 38, 37 and 38 were prepared in accordance with Example 1

with appropriate adjustments to acrylic acid level and/or styrene level to glve a
Tg of 22°C for each example.
Examples 39 and 40 were dispersions that corresponded to Samples

1 and 8 of Rohm and Haas European Patent No. EP O 466 409. Example 41
15 . corresponds to Example 1 of Hoecsht's Australian Patent No. 500,903. Each

of these dispersions was evaluated in paints for stain resistance, tint strength

and viscosity stability as in Example 1 to produce the results set out in TABLE

4. None of these pamts was considered to be satisfactory. :

TABLE 4
20 l Example 2 | % % | % |SR 18 | vs
No. Styrene | AA MA
36 0 0 2 0. | 5 5 1
37 114 | 18 0 3 | 3 3 1
38 19 | 42 5 0o | 5 3 1
25 39 273 | 295 o (25| 2 3 2 u
40 684 | 47.2 o |[20] 2 2 3 "
41 175 | 476 | 085 | 18 | 2 3 A




10 29 Di spersion 7 (45) 50: 50 3-4 4 5 30

Di spersion 5 (30) 60: 40 3 4 5 31 D spersion 4
(35) 60 40 3 3-4 5 32 Di spersion 6 (40) 60: 40
3 33 Di spersi on7(45) 60: 40 3 4

5 15 SR = S@ i stance TS = Tint Strength VS = Viscosit
Stability ?%Fes 34 - TR8se exanples il | REHAUYT e the

preparation of gﬁgus q€saer5|ons 20 using high Tg hydrophobic aramatic
nononer s ot her ‘H . Exanple 1 was repeated at the sane
Tg with a wei giNA=oKetirticaflic Acid ' epl acenent of the styrene nononer with

vi nyl tol uene (ﬁa le 3 and al pha net hyl styrene (Exanple 35). For
Exanpl e 34 the F%‘P’W | at e percent age was 18.538 and the butyl
acryl at e per cemigqinaStredatft26. For 25 Exanple 35 the nethyl nethacrylate
per cent age was 16 834 and 't he butyl WO 98/ 10026

27 5 VS = Viscasity Stability 00584 acryl ate percentage was 18. 130.
The di spersions were designated D spersion 34 and Di spersion 35
respectively. These were evaluated in a paint as set out in
Exanpl e 1 and gave the following test results. Stain resistance 4 and
4; Tint strength 4 and 4; viscosity 5 stability 5 and 5. Exanpl es 36
- 41 These Exanpl es are conparative exanpl es outside the scope
of the present invention. These Exanples show | ess than satisfactory
per formance when the value of "a" in the formula is outside the
defined range. 10 Di spersions 36, 37 and 38 were prepared In
accordance with Exanple 1 ~ With appropriate adjustnments to acrylic acid

| evel and/or styrene level to give a



Tg of ZﬁMI an“ WHMexanpl e. Exanpl es 39 and 40 were

di sper's onded to Sanpl es 1 and 8 of Rohm and Haas

Eur opean* Pat ent No. SEP" 0 466 409. Exanple 41 15 corresponds to Exanple 1
of Hoecsht's Australian Patent No. 500, 903. Each of these dispersions

was eval uat ed iobgigases fOr stain resistance,,tint strength
Viscosity stability as in Exanple 1 to produ@% the results sef’Cl.’Ai‘J ABLE

4. None of these W@'zfﬁlﬁls"@‘cthémhﬁ&{ %ﬁgﬂgﬁhﬁat i sfactor y.SR TS Vs

TABLE 4 20 %

No. SAW agueousAcoating kibmposition comprising an anibnically stabilised
g 3 0. 35 additigﬁ polymer}sed p%)gmeric dig’p?eﬁign polﬁﬁg‘fked fr&r?15a carboxygc acid -
3 1- 25 contafifing ethyleniCally3unsatiidtéd mononter seleofztedi from ZthryIic- acid and
i 1 17 5§1 0 n]p}h%crsgl% %c'gls a 7ﬁy§rqphobiog aromatic” 'gg\ylenicaily unsaturategh h?fgh Tg
98/ 10026 monomer selected from tYreﬁS alpha methyl styrene and Vit t6d8RE Uneatan
AA = Acrylic Acid hacr cid taln resistance

TS = Tint StrengCh 53,vscwlatem mgnmtharacgtensed in that the relative proportions of
ethylenically unsaturated monomers are selected such that the following

Equation I is satisfied:

10 a = 5 + b
(e + d/2.4)? ' I
where a=2-13

b = weight percent hydrophobic aromatic high Tg monomer
¢ = weight percent acrylic acid |

15 d = weight percent methacrylic acid

2. An aqueous coating composition as defined in Claim 1 wherein the

hydrophobic aromatic ethylenically unsaturated monomer is in the range

8 - 70%. '

3. An_aqueous coating composition as defined in Claim 1 or Claim 2
20 wherein the hydrophobic aromatic ethylenically unsaturated monomer is

styrene. :

4, An agueous coating composition as defined in any one of Claims 1 to 3

wherein a in Equation I is in the range 2.5 to 10.

5. An aqueous coating composition as defined in any one of claims 1 to 4
25 wherein the Tg of the polymeric dispersion is in the range -15 to 60°C.

6. An aqueous coating composition as defined in Claim 5 wherein the Tg of

the polymeric dispersion is -5 to 25°C. '

7. An aqueous coating composition as defined in any one of Claims 1 to 6

wherein the particle size of the polymeric dispersion is 200 nanometers
30 (number average) maximum. |

8. An aqueous coating composition as defined in Claim 7 wherein the

particle size of the polymeric dispersion is 150 nanometers maximum.

9. An aqueous coating composition as defined in Claim 8 wherein the

particle size of the polymeric dispersion is 120 nanometers maximum.



WO 98/

: 29 PCT/ AU97/ 00584
The clﬁmmﬂwummwtl on are as follows: 1. An agueous coating
conpos an anionically stabilised addi ti on pol yneri sed
pol ymeri c di spersion polynerised froma carboxylic acid cont ai ni ng

et hyl eni cal | &#yﬂh&hat ed nmononer selected fromacrylic acid _and 5
net hacrylic ydr ophobi ¢ aronatic &0yl eni cal |y unsaPGFAUZPOR4H Tg

an oSG ar it A ey Greto eemReh oA e pLla 19 4L FioPne

rel ative prop %aqoeoua‘ ?ol?(menc@éb&Qawthmml ) rymeichnsmgsnrmtml@v To
sel ect ed such t uatjon is satisfied

a = Ttghless an 0°C and the polyrr\eg dispegsion wjth high Tg has a Tg of at
! oS50

percent hydr Olo'ﬁ%ﬁl 25°C and | ltS?aCS‘?]&lqﬁa‘?m any one of clalms 1 - 9 and whellélrrtﬁﬂa%e
wei ght per Sentratie of lave Tade dnigraTg polymer dlsperslon is from.4:1d0i3yht per cent

Crai m 1 wher o1 1t nn adueoys ¥odti s 20 eGP Clalh § Sofeiblf ol

nmonomer is in Tmpolymegdlspersmrﬂl&noiﬂiomcally stabilised\n. aqueous coating
conposition as,defijned in Claimil or C t he hydro bIC
aromatic et hyl ¥ni 4l 89 m?ﬂag'}' ﬂLQP ag%efine aaérﬁ ‘{]Whe em4Re oW

aqueous coati ”Egﬁ&?lh%ﬁdlsp@fsmﬁls@déﬁﬁdllﬁ aw)bnértﬁf Claintd 11' g 1 to 3
wherein a in Eguation Is in the range 2.5 An agueous

coating cd®poshid | oﬁ"a%ql!%’!‘ﬁﬂ?ymwcaﬂm@“cﬁs Q@flﬂeﬂﬂ" ?W@m QEQ'aRmﬁai' 808t he
Tg of the polymeric dispersionis in the range -15 to 60[err]C 6.

An aqueous coating conposition as defined in Claimb5 wherein the Tg of

the polyneric dispersionis -5to 25[erre]C. 7. An aqueous coating
conposition as defined in any one of Clains 1 to 6 wherein the
particle size of the polyneric dispersion is 200 nanoneters 30 (nunber
average) maxi mum - 8. An aqueous coating conposition as defined in
Claim?7 wherein the particle size of the polyneric dispersion is 150
nanomet er s maxi num "9.: An aqueous coating conposition as defined in
Claim 8 wherein the particle size of the polyneric dispersion is 120
nanomnet ers maxi mum - ' '



of | ow Tg aqueous pol yneric di spersions wherein the

pol ymer dispersion with | ow Tg has a Tg | ess than O[err]C and the
pol ymer di spersion with high Tg has a Tg of at | east 25[err]C and is
as defined in WQMssMIsof clains 1 - 9 and wherei n the vol une BET. WWN
|l ow Tg to high Tg polyner dlsper5|on|s . '- t031

‘aqueous coating gﬁgg g on_.as efl e on 1 brl.r ﬂ@ qﬁ K 97)T
| di Qv 2s
po e spert RS B A, “gﬁg‘g@ s e

dispersion is as defl ned in an one An aqueous
pol yneri c di sper srbmcla&nsicffthawenﬁom asrfellcmrs.d ai ms I to 9

WO 98/ 10026 84
31 [ recel vec?qg t h??ﬁnge‘r:?\% onaI txgn?ﬂ ﬁ'o@‘ﬁber “%gg

WO 98/ 30
PCT/ Al mm’u umI" l An aqueous coating conposition conprising a blend

(19.412.97); addition poiymensﬁdi gwmariq:ﬂ@pmsmn mlmsgg Mraj@arbomw atidi s
1- 17 added; contai saturated o &h&* %f,h%ﬂ'ﬁg
pages) | : ’R C?!hylemca! Y e |nvent|on are as owWs i and

1.  An aqueou8 cmmlé(ﬁﬂﬂ;sﬂtmfppbgwﬁ aremalic mhyienieally cunsajurstedohighs ¢

addi tion pol yneri aRfomgt $ERERE fsanswréwana%wmw shyréfe and2aP oYl i6
acid cont ai ni ng et hyl eni cal | y unsaturated nononer sel | eét ed ’fr om

acrylic acid and acrylate essr moppmer \gharaclarised in thal, then delative, Rsprartiens of

et gyl'fenihcal I tyhulnsathyﬁa iceny hlcrlﬁau&d monomers areeBletietl 86dieahald the qmn&wgene
and al pha net hy qu/arﬁ%ge:tgns tlapedc[err] - (err]

10 a = 5 + 0
(c + d/2.4)* I -
where a=2-13

b = weight percent hydrophobic aromatic high Tg monomer
¢ = weight percent acrylic acid

15 d = weight -percent methacrylic acid
and characterised in that the polymeric dispersion has Tg 30°C maximum.

2 An aqueous coating composition as defined in Claim 1 wherein the
hydrophobic aromatic ethylenically unsaturated monomer is in the range
8- 70%.

20 3. An aqueous coating composition as defined in Claims 1 or 2 wherein the
hydrophobic aromatic ethylenically unsaturated monomer is in the range 15-
50%. ’

4, An agueous coating composition as defined in any one of Claims 1 10 3
wherein the hydrophobic aromatic ethylenically unsaturated monomer is

25 styrene.

5. An aqueous coating composition comprising an anionically stabilised
addition polymerised polymeric dispersion polymerised from a carboxylic acid
containing ethylenically unsaturated monomer selected from acrylic acid and
methacrylic acid, a hydrophobic aromatic ethylenically unsaturated high Tg

30 monomer selected from styrene, alpha methyl styrene and vinyl toluene and an
C, - C,, acrylate ester monomer characterised in that the relative proportions of
ethylenically unsaturated monomers are selected such that the following
Equation I is satisfied:

a = 5 + b

AMENDED SHEET (ARTICLE 18)



acryl at haracterised in that the relative proportions of
et hyl eni ﬁmg\ mgm d nononers are sel ected such that the foll ow ng

Equatio 10 [err]

[err] b = wei ght
percent hydr I’OITB.tIC hi gh Tg nononer

c = weight pggégg% acrylic acid 325 ngmt
percent nethacrylic acid - ndg characterised in that the .

pol yneric dispersion has Tg Q‘B[efr‘}/@-rﬂe)m nmum 2. An 5queous

coating conpositi owhesedefi n@a&k2r 1@ ai m 1 wherein the

hydr ophobi ¢ aronmatic et hyl enjc nsatu at ed noner | he ran

8 70% 20 3. An ah ‘Bﬁ'§“€ i ?W%'&'?ﬂ? BIRORGMEY ai s
1 or 2 wherein the ' C= ngﬁpmgahw;mdc ethyl enically

unsat urated nonomer is in the range 15- 50% 4.
An aqueous>coat i ng conposi t i &7 Weldhtpersent mathaspvlisaeldo Clains 1 to 3

wherein the hygheo Mt caamisaaehh%ﬂﬂtﬁ@' %M%MBﬁ@t&%rﬁﬂnmPﬁQ 5beC

25 styrene. An aqueous coa osIt1on conpri sl ng an
ani oni cal | y strw'muybmd the maxlmum m&nmtnemq@of m!ate estep monomerds 60%.

di spersion polg/meri ﬁwcg

et hyl eni.cal |y 6yunsatkl?}?a m)norre se ﬁ ?%e%nggr'?/ ay oae gﬁgf#%snpm 5

met hacryl i ¢ aovherein myUEwaﬁmlmsamdhelramgeaﬁSylbeQﬁcal | y unsaturated high Tg

and an T 10°C7E " € BiRanS (B oBrbaRiuE ok el Hwaie. ¢ Plame | 1R,
that the rel awhereipr theorweights mefority of the carbmiylig| aukd octnitainings athyleriicsily

nonomner s gr e[ i{%ﬁ?&&&gdwgnorﬁg%aégﬁ fO%OWI ng Equation | Is

sati sfi ed: 32
PCT/ AU97/ 00584. An aqueous coating composition as defined in any one of Claims 1 to 7

wherein the Tg of the polymeric dispersion is - 15°C minimum. :
15 9. An agueous coating composition as defined in Claim 8 wherein the Tg of
the polymeric dispérsion is -5 to 30°C.
10. An aqueous coating composition as defined in any one of Claims 1 to 9
wherein the particle size of the polymeric dispersion is 200 nanometers
" (number average) maximum.
20 11. An aqueous coating composition as defined in Claim 10 wherein the
particle size of the polymeric dispersion is 150 nanometers maximum.
12. An aqueous coating composition as defined in Claim 10 wherein the
particle size of the polymeric dispersion is 120 nanometers maximum. '
13. An aqueous coating composition comprising a blend of low Tg and- high
25 Tg aqueous polymeric dispersions wherein the polymer dispersion with low Tg
has a Tg less than 0°C and the polymer dispersion with high Tg has a Tg of at
least 25°C and is as defined in any one of Claims 1 to 12 with the proviso that
the Tg maximum limitation of Claim 1 is removed and vinyl toluene is included
in Claim 1 as a further hydrophobic aromatic ethylenically unsaturated high Tg
30 monomer and wherein the volume ratio of low Tg to high Tg polymer dispersion
is from 0.4:1 to 3:1.
14. An agueous coating composition as defined in Claim 13 wherein the low
Tg polymer dispersion is non-ionically stabilised.
15. An aqueous coating composition as defined in Claim 13 wherein the low

AMENDED SHEET (ARTICLE 19)



wei ght percent hydrophobic aronatic high

,Tg m)nogml\“u “\m“ = wei ght percent acrylic acid 5
d = wei crylic aci d and further characterised in that
i

t he pol yneri T spersion has Tg 30[err]C maxi nrum and t he maxi mum
wei ght per centywgbg/filgse/! at € ester nononer is 60% 6. Al
coating conposition as defined in any on@3of Clains 1 to 5 wherein a

in Equation | 0 osc t

'corrpgsi tion ashﬁebaxlyé? Jr‘n%o%r{% é(?f d%hiqd”irpfn? o%e %P e?etlonq? ‘gm the

maj ority of therovsddbat vioyhtoldensois dncluded dn hGlaimi taas ya furtheruhydrbphamed
nononmer is acrylic acid. . 8. Al s coating conposition as
defined in anyg etgylgpﬁgll&ugw%fﬁiugﬁh TOROMRE Tg of the pol yrrerl C

di spersion is 1615[ anraduedusipolymericbdisPersion’\as iefined in eHgtdnedof Clalmei 1 iton
as defined in aim8 erein the Tg o the polyneric dispersionis -5
to 30[erer]& 2. 10. An aqueous coating conposition as defined in any

one of Claims 47t0 fn ag ueoubqa'mﬁdﬂaﬁgafsmhe dufifid O i) ori0 by Ol 1 to

di spersion is 200 nanoneters er average) maxi nrum 20

aqueous coat i nQ2c®£q99§thatoﬂ‘leaBOmeﬂ¢léll§Hm dam ad’mmsernﬂmsmc but not
ticl h 0
o an aqueous tiore, fhebl° B0 bfid SRer Shifhaicbo AR W oL ity of

particle size ocarboxylicatig containing elwlenically upsatocated manomer és aarylicranid.

13. An aqueous coating conposition conprising a blend of |ow Tg and hi gh
25 Tg aqueous polyneric dispersions wherein the polyner dispersion with

| ow Tg . has a Tg less than O[err]C and the pol yner di spersion with high
Tg has a Tg of at | east 25C and is as defined in any one of Clains 1
to 12 with the proviso that the Tg maximumlimtation of Cdaim1l is
renoved and vinyl toluene is included in Caiml as a further

hydr ophobi ¢ aromatic et hylenically unsaturated high Tg 30 nonomer and
wherein the volunme ratio of low Tg to high Tg pol ynmer di spersion IS
from0.4:1 to 3:1. 14. An aqueous coating conposition as defined in
Claim 13 wherein the low Tg polyner dispersion is non-ionically
stabilised.- 15. An aqueous coating conposition as defined in Caim13

wherein the | ow .

AMENDED SHEET (ARTICLE 19)



W 98/ 10026 PCT/ AU97/ 00584

33 Tg pol ynmer disperion is as defined in any one of Clains 1 to 12 with
t he proviso that vinyl toluene is included in Claim1 as a further
hydr ophobi c aromatic ethylenically unsaturated high Tg nononer. 16.

An aqueous polyneric dispersion as defined in any one of Clains 1 to 5 12.
17. An aqueowsogsdopaseri c di spersion as defined in any one OPCKAuSMIBSEE t O
12 except that the polyneric dispersi orééhas a Tg greater than 30[err]C but

not nore than 60[err]C and further "Characterised in that the weight
majority of carboxylic acid containing ethylenically unsaturated
nononmer is acrylic add. WO 98/ 10026

PCT/ AU97/ 00584 Cains 1

and 3 to 13 are repl aced bym m%@@&gﬂ Claim2 is

unchanged.

Clafmsland3tol3arereplaccdbyamcndedclaimsland3tol7. Claim 2 is unchanged.



