COATING COVPCSI TI ON CONTAI NI NG DI SPERSED PARTI CLES CF ETHYL ACRYLATE
COPOLYMER This invention relates .to. a coatli - "~conposi tion cort'ai ni ng
ersed particles of ethyl acryl at e .copol y wmm al

exest for the decorative paint market and in w | M¥T orm ng a
2r\ial consists 5 wholly or predomnantly of sterically stabilised b
tijcl es of a copolymer of ethyl &crylate. By "decorative paint" is nmeant
In a coating conmposition which is mainly intended to be applied in situ
10 to buildings such as houses, schools, hospitals and industri al
prem ses, or to the fitnents associated with such buil dings, bot h
external ly and internally. A characteristic of a coating for the
decorative market is 15 its ability to forma durable protective film under
conditions of anbient tenperature and humdity. It is thereby
contrasted with those paints or finishes which are cured by a
heat-initiated crosslinking reaction and which 20 therefore have to be
appl i ed under factory conditions to produce a fully cured film However,

decorative paints as 2 thus defined may al so be applied in the factory
to prefabricated conponent s intended - for . subsequent installation
in a building, such as door and wi ndow franes or decorative cladding
panels. 5 Two main types of decorative paint are well recognised. One
type is generally referred to as "water-borne”, the other as

"sol vent -borne". These descriptions refer rather |oosely to the

conposi tion of the continuous phase liquid in which the filmform ng
natELjaI is carried. Water-borne 10 paints utilise a continuous phase
consisting largely of water, although m nor anounts of water-m scible
organic _

COATING COMPOSITION CONTAINING DISPERSED PARTICLES OF
ETHYL ACRYLATE COPOLYMER

This invention relates to a coating composition
containing dispersed particles of ethyl acrylate copolymer
which are of especial interest for the decorative paint
market and in_which the film-forming material consists

5 wholly or predominantly of sterically stabilised particles
of a copolymer of ethyl acrylate.
’ By '"decorative paint" is meant herein a coating (~
\v} composition which is mainly intended to be applied in situ
10 to buildings such as houses, schools, hospitals and
industrial premises, or to the fitments associated with
such buildings, both externally and internally. A
characteristic of a coating for the decorative market is
15 its ability to form a durable protective film under
conditions of ambient temperature and humidity. It 1is
thereby contrasted with those paints or finishes which are
cured by a heat-initiated crosslinking reaction and which -
20 therefore have to be applied under factory conditions to
produce a fully cured film. However, decorative paints as



sol vents may al sq be present, whilst in sol vent-borne paints the continu
phase is usual I'y a hydrocarbon-liquid of the white spirit type. There arfe
further differences 15 between the ,twa .types which are of equal or{

greater significance than the nature of the carrier |iquid. The
najor:;y of water-borne paints are aqueous dispersions of thernoplastic \
acrylrc or vinyl resins (as a consequence of which they are often referred
to as ermulsion paints), and film20 formation takes place by evaporation
of the water phase and subsequent coal escehce ' of the polyner particles,
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paints the continuous phase is usually a hydrocarbon liquid

of the white spirit type. There are further differences
15 between the two types which are of equal or dgreater
_significénce than the nature of the carrier liquid. The
: majority of water-borne paints are aqueous dispersions of
thermoplastic acrylic or vinyl resins (as a consequence of which
they are often referred to as emulsion paints), and film
20 formation takes placeiby evaporation .of the water phase and
subsequent coalescence of the polymer particles; without
the occurrence of crosslinking or any other chemical
"\ changes to the polymer. In contrast, the majority of
solvent-borne paints are solutions in hydrocarbon of oils
25 or alkyd resins, and film formation results from
evaporation of the solvent followed@ Dby autoxidative
crosslinking of the solute material. The autoxidation
process continues long after the film has first. formed and
may eventually lead to embrittlement of the film due to
30 excessive crosslinking. In general, therefore, it can be
said that the binder in a water-borne paint is typically a
high molecular weight, thermoplastic resin, whereas that in
a solvent-borne paint is typically a low molecular weight
oligomer or - polymer capable of
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to apply and have no after-odour, and the resulting films are non-yell ow ng
meR\per manent |y fl exi bl e; homever they 10 have’ poor early ° -
wat eX- r esi st ance and inferior .flow properties, and can suffer from ¢«
<Kjing and dirt pick-up. Solvent-borne conpositions are usuakry
YAvely slowdrying and suffer fromafter-odours, yellow ng and -

igtl ement, but they have good early water-resistance, 15 good f1 ow and
ss prone to blocking and dirt pick-up. Water-borne paints are
Iannable and non- toxic but3they can cause rusting of ferrous fitnents

which they are ap& iP vent - bor, Qalnts re free fron1th|s | ast
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properties, and can suffer from blocking and dirt pick-up.
Solvent-borne compositions are usually relatively

slow—-drying and suffer from after-odours, vyellowing and
embrittlement, but they have good early water-resistance,

15 good flow and are less prone to blocking and dirt pick-up.
Water~-borne paints are non-flammable and non-toxic, but
they can cause rusting of ferrous fitments to which they

" are applied. Solvent-borne paints are free from this last
defect, but are usually flammable and may present a
toxicity

20 problem when used in confined situations. _

There are thus many different factors to be taken into v
account in choosing between a water-borne paint and a
solvent-borne paint for a particular end-use. Neither type
has over-riding advantages in every situation, and

25 consequently both types are to be found in all the major
world decorative markets.

There exists a third type of coating composition which
hitherto has not found any significant application in the
decorative market. It is somewhat intermediate in nature

30 between the two types discussed above,' and consists of a
dispersion of particles of polymer somewhat similar to
those 1in . a water-borne coating but dispersed in a’
hydrocarbon liquid instead of in water. The particles are



d?s_persions (NAD;s) is fully treated in the book 5 "Di sper si on

Pol ynmeri sat.-on ‘i n Non- Aqueous Medi a", edited by K E J Barrett (John W y',

1975). Coating conpositions of the NAD type have found extensive use j
autonptive market and, to a |esser extent, in the industrial market.
Howewgi, al though there have been proposals to use such 10 conpositiops i
the decorative market, these have not led to commercial success. Ther
several reasons for this, but one of parti4cul ar significance is the fai
of the derived filnms to show adequate adhesion to wood substrates, to which

decorative pai nis,ar ofs,en JieHd 0 1 ij@d. have
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conposition viscositres. The di sperse polynmer particles are nerely 30
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but one of particular significance is the failure of the
derived films to show adequate adhesion to wood substrates,
to which decorative paints are so often required to be

15 applied. There have been described, in British Patent -
~Specifications Nos. 1,594,123 and 1,599,045, coating
compositions in which the film-forming material consists in
part of polymer particles of colloidal dimensions which are -
stably dispersed by a steric mechanism in a non-aqueous,
20 non-solvent liquid continuous phase, the continuous phase
being capable per_se of ‘curing to a film-forming polymer,
U which thus constitutes a matrix within which the polymer
particles remain dispersed as discrete entities. The
continuous phase is pfovided mainly by an oligomer or low
25 polymer capable of curing by an autoxidative mechanism.
_ The formulations in  question are, however, proposed as a
means of attaining abnormally high film-forming solids
‘contents without the penalty - of high composition
viscosities. The disperse polymer particles are merely
'30 required to be insoluble in the liquid continuous phase and
are not more specifically - defined as to physical
~characteristics. '
We have now found that sterically stabilised




Speeified characteristics are very suitable as a basis for fornul ating

tive paints in which the di sperse phase polynmer constitutes’either
ole or the greater part of the filmformng material. 5 _ ¢
ng to the present invention we provide a coating conposition of:ithe

y gble to form a durable protective filmunder conditions of amN£nt

texperature and humdity, the conposition conprising filmformng material,
predom nantly aliphatic hydrocarhpn |iquid and anphipathic 10 pol yneric
steric stabiliser wherein: a) at least 5Iw% of the filmformng
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10 _polymeric steric stabiliser wherein: : :

a) at 1least 51wt} of the film-forming material is
insoluble in the 1liquid and is in the form of a
dispersion in the 1liquid of c¢olloidal particles having.

15 an average diameter 1lying in the range 0.1 to lOum-
which dispersion 1is sterically stabilised by the
presence of amphipathic stabiliser,

b) the colloidal particles are particles of a crosslinked
20 copolymer of ethyl acrylate with

i) vinyl, methacrylic and/or acrylic monomer and (g

ii) monomer which is multifunctional with respect to
25 the copolymerisation reaction and/or pairs of
~ monomers having mutually co-reactive functional
groups which have co-reacted whereby the
multifunctional monomer and/or co~reacted
monomers impart a crosslinked structure to the
30 . ethyl acrylate copolymer and

c) the ethyl acrylate copolymer has a gel content as
hereinbefore defined of at least 35wt% and an
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of the di sperse phase have an average dianeter lying in the 5 range A0. 1 |
to | OMm W define "extensibility" of the disperse phase polynmer as b¢gi nt
the percentage increase in length which a filmof specified di nension %&c
abl.e 1o undergo up to the point of rupture at 250C., as determ ned - '
accordjng to the 10 procedure of ASTM D2370-68. Preferably, the po

has an extensibility in the range 100 to 1000% By "gel content” we nean
the proportion which is present, in the tgotal polynmer of the disperse
phase, of material which is insoluble in organic solvents. A

Zat i sfactor yf rre:]hodesat?ﬁeiemw ngrlttttee gteén%@mﬁnto i 0 A% lﬁlenl fd?ét!eq\tﬁd nedlhe
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proportion of 1:20 and is then shaken for 30 mnutes. The
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Is at |east 50% by [ mononers .~ suitable
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met hacryl ate, but acr ate enz acr | at e oxyet
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met hacryl abe, a%owhlraso2CA%TMCDASTI-88d NPLBRAEFNbIEF, 26hE polymer has an
,:extensibility in the range 100 to 1000%.
By ."gel content" we mean the proportion which is
present, in the total polymer of the disperse phase, of
material which 1is insoluble in organic solvents. A
satisfactory method of determining the gel content is as. .

- 15 follows. The dispersion of the copolymer particles in the
chosen Qrganic liquid, obtained as described below, is
diluted with tetrahydrofuran in a weight proportion of 1:20
and is then shaken for 30 minutes. The resulting
suspension is centrifuged, the supernatant liquid discarded
20 and the residual insoluble polymer dried at 150°C for 30
U/ minutes. The weight of the insoluble copolymer is then
compared with that of the disperse phase originally taken.
' Preferably, the gel content of the polymer is at least
50% by weight.

25 Acrylic or vinyl co-monomers suitable for use in the
ethyl acrylate copolymers according to the invention

& .
contain the grouping CH2 = C<. They include esters of

acrylic and methacylic acid, such as butyl acrylate,
2-ethylhexyl acrylate, methyl methacrylate, butyl

30 methacrylate, benzyl methacrylate, 2-hydroxyethyl acrylate,
2-hydroxyethyl methyacrylate, and 2-hydroxypropyl
methacrylate, as well as acrylic acid and methacrylic acid
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hensel ves, other derivatives of those acids such as acrylonitrile,
thacrylonltrlle acryl am de and nethacryl am de, vinyl esters of
pani ¢ and- i norgani ¢ aci ds such as vinyl acetate, vinyl propionate, vinyl *
oride and vinylidene chloride, vinyl aromatic conpounds such as 5 - -
Ayrene and vinyl tol uene, and hydrocarbon nononers such as isoprene asd
but adi ene. The ethyl acryl ate copol yner nay be derived either froma single
co-nononer or froma mxture of two or nore co-nononers. In general, the

co-nononer(s) will be chosen 10 in such a way that the derived
copol ¥fiBhselbeLS BEﬁePXt88§i95£i%¥sr38H'r BRBLL B¢ £4L OUsioh St The
I'n accordance w th principles are mel knomn in
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in the polym ronart which recognise that "goft"
monomers such as ethyl acrylate give rise to homopolymers
15 of relatively high extensibility whereas "hard" monomers
such as methyl methacrylate give rise 'to homopolymers of
relatively low extensibility. _ '
'As already indicated, it is ‘a further essential
feature of the invention that the co-polymer particles be
20 crosslinked to a degree such that the disperse phase has a
minimum gel content previously defined. Ways of achieving
such crosslinking-are commonly known in the art, one of the
more frequently used of these being the inclusion in the
monomers, from which the co-polymer is to be formed, of a
25 proportion of a monomer which is difunctional of
polyfunctional with respect to the polymerisation reaction.
The level of gel content prescribed according to the
present invention is, however, relatively high and we have
found that with some crosslinking monomers it cannot be
30 attained with difficulties being encountered in producing
co-polymer particles having the necessary degree of steric
stability in dispersion. = It will be understood that the
gel content of the disperse phase will depend not only on



8 the proportion.of the crosslinking nononer enployed but also on the
specific naturé of that nononer. W have not found it possible to
differentiate clearly, in terns of chem cal conposition, those crosslinki
mononer s which are satisfactory for use according to the invention and
thoses';. which are not, but it is a matter of sinple trial and error to
determ ne whether any chosen crosslinking nononer is capable of being used
in a proportion sufficient for the requiregd gel content to be reached
-~ without the intrusion of problens of particle stability. For guidance, it
can be 10 st at etthé hatopsnissdn nke fHigehne narmrsss Vitrilcingvendreone if owng lfoyede but
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triacrylate (as available commercially under theé name

"Sartomer" SR 351 : "Sartomer" is a Registered Trade Mark),
diallyl phthalate and the aromatic diacrylate of bisphenol
15 A and ‘available commercially under the name "Photomer"
4028, ("Photomer" is a Registered Trade Mark). Crosslinking
monomers which we have not been able to use satisfactorily
include ethylene glycol dimethacrylate and divinylbenzene.
_ Another commonly employed method of achieving
20 crosslinking of the ethyl acrylate copolymers is by the
incorporation in the monomers, from which the co-polymer is
W, to be formed, of a pair of monomers carrying functional
groups which are mutually co-reactive. An example of. such
an approach is the use together of an epoxide |
25 Jgroup—-containing monomer and a carboxyl group-containing
monomer, such as glycidyl (meth)acrylate and {meth)acrylic
acid. | )
- The natdre and proportion of the chosen crosslinking
~ monomer may influence to some extent the extensibility of
30 the resulting co-polymer and some adjustment of the choice
of main monomers, as discussed above, may be necessary -in
order to_aliow for this effect. 1In all cases, however, the
devisihg of a monomer formuiation meeting the requirements



mer formulation neeting the requirenents 9 of gel content,
nsibility and stability of the disperse phase is a matter of sinple .
érimentation. The organic liquid of the dispersionis, as already

di cated, one which is a non-solvent for the co-polynmer particles:for
the dispersion to be a satisfactory basis 5 for a decorative paint,
the liquid should also be sq%Liciently volatile to evaporate
reasonably quickly at anbient tenhperatures. Particularly sui tabl e
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co-pol ynmer —_dispersion, the” chosen nononer s are polynerised, in
the orgfafftCieRbiy YRLIARI 8 (HR RYIPRFIEYn TRASERARYY HRI1GKRI et f ol | owi ng
thle pamipLént estefibébatiites Vel | Pt et aeTy foguitwned aqmmidispersiog
pol ymerisat L on_proc es_ap ext ensiy, ribed jn.the patent an
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nononer s bei ng golégerlsed but " npot the resulting co-polyner),” and the
pr esendave | $ome heonpAny e f SAFPBALLC FkeF k2l of DYt odqur and/or

toxicity considerations require that this should be kept to
‘a minimum and, if possible, avoided altogether by the use
of hydrogenated petroleum distillates. The organic liquid
15 may if desired include minor proportions of polar solvents,
such as ethanol, isopropanol or tert-butanol. |

In order to produce the required sterically stabilised
co-polymer dispersion, " the chosen monomers are
polymerised, in the organic liquid in which the dispersion

20 is to be formed, following the principles which are well
established for non—-aqueous dispersion polymeriéation
processes and are extensively described in the patent and A
technical literature, for example in the book "Dispersion
Polymerisation in Non-Aqueous Media" already referred to.

25 Essential features of such processes are the ability of the
dispersion 1liquid to dissolve  the monomers . being
polymerised (but not the resulting co-polymer), and the
presence in the polymerisation mixture of a steric
stabiliser whereby the co-polymer particles are prevented

30 from flocculating as they form and separate from the
continuous phase. The first of these requirements 1is
already met, so far as the great majority of acrylic or
vinyl monomers are concerned, by aliphatic hydrocarbon



stabiliser whereby the co-polyner particles are prevented 30 from
floccul ating* as they formand separate fromthe continuous phase. The
ferst of these requirenents is already net, so far as the great

maj ority of acrylic or vinyl nononmers are concerned, by aliphatic

hydr ogar bon 10 liquids. The second requirenment calls for the presence o
an anphi pat hi ¢ pol yneric substance one nol ecul ar conponent of which is

~ solvatable by the organic |liquid of the diggpersion and another conponent of
which is relatively non-solvatable by that [iquid and is capabl e of

associating 5 1lwribdshe Thepséyorda ﬁ@qﬁiﬁéﬁ@ntp&ém&§*¥br &hé”ﬁ#éﬁéﬁﬁ% f m
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predominantly from methyl methacrylate, and the pendant
chains are residues of poly(lz—hydroxy—stearlc acid) which

‘are readily solvatable by an aliphatic hydrocarbon medium.
15 These copolymers may be made, for example, by first
reacting poly(12-hydroxy-stearic acid) with glycidyl
acrylate or glycidyl meth-acrylate, whereby the terminal
-COOH group in the polymeric acid is converted to an ester

derivative containing a polYmerisable unsaturated grouping,
20 and then copolymerising that derivative with methyl
methacrylate and optionally minor proportions of other
U/ copolymerisable monomers. Further details concerning
copolymer stabilisers of this type are given in British

Patent Specification No. 1,222,397.

25 Alternatively, again following the procedures which
‘are well known to those skilled in the art, the copolymer
stabiliser may be formed in situ from a suitable precursor
which is added to the monomers being polymerised to form
the dispefsion and with which a minor proportion of those

- 30 monomers are able to copolymerise. An example of such a
pPrecursor is the adduct of poly(lz—hydroxystearic acid)
with glycidyl methacrylate referred to above. '



ahe well known to those skilled in the art, the copolyner stablllser may be
f d.in situ froma suitable precursor mhlch is added to the nbnomers

g polynmerised to formthe dispersion and with which a mnor proportion"*

hose 30 nononers are able to copolynerise. An exanple of such a
precursor is the adduct of poly(12-hydroxystearic acid) with gl ycieyl
‘met hacryl ate referred to above. The polynerisation of the nononers is
assisted in conventional fashion by the presence of free radical type
initiators, for exanpl e nmonoper - sol uble  azonitriles, azoesters,

per oxi des, - per oxydi car bonat es and hydr oper oxi des.
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stabiliser precursor, initiator, chain transfer agent and
other necessary ingredients are introdﬁced. into the
dispersion liquid and heated. Preferably, however, a

15 "seed-and-feed" procedure is employed, in which only a
small proportion of the charge of monomers,.etq. is added
initially to the dispersion liquid and is polymerised to
form a fine "seed" dispersion of 'co—polymer particles,
following which the remainder of the charge is gradually

20 fed into the continually re-cycling dispersion liquid.

The above-mentioned requirement that - the co-polymer .
particles should be of colloidal size, viz. in the range
0.1 to 1l0um is normally met when the particles have been
produced by a process of non-aqueous dispersion -

25 polymerisation as deScribed, particularly if ‘the
"seed-and-feed" procedure is followed. The factors
controlling particle size and distribution, such as monomer
composition, solvency of the dispersion and level of
stabiliser, are in anyleVent fully discussed in the

30 1literature source referred to above.

The disperse phase of the dispersions may, if desired,
be arranged to contain autoxidisable groups. This can be
achieved by including, in the co-monomers  being



25 polynerisation as descri bed, particularly | f t he

"seed- and-feed™ procedure Is followed. The factors controlling
particle size and distribution, such as nononer conposition, solvency
the di_ spersion and |evel of stablllser are in any event fully discusse
the 30xliterature source referred to above. The di sperse phase of the
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Coating compositions according to the invention are
obtained by incorporating into the sterically stabilised
co-polymer dispersion, as above described, any of the’

15 conventional paint additives such as diluents, thickeners,

o pigments, dyés, fillers, fungicides and flow control
agents. In an extreme case, a non-pigmented coating
' composition may be prepared essentially by addition to 'the
dispersion of further volatile organic diluent so as to

20 bring the solids content down to a suitable 1level for
application to a substrate; minor amounts of a thickener, a

\_/ dye and a flow control agent may also be added. Usually,
however, a pigmeﬁt will be introduced and it will then be
necessary to employ a pigment dispersing agent of the type

25 normally used in solvent-borne systems. Any  other

~constituents added will likewise be of the types which are
" conventional in such systems.

The coating compositions may optionally contain, in
~addition to the dispersed, crosslinked polymer, a _

30 film-forming co-polymer or resin which is soluble in the
volatile organic liquid. Such additional film—-former may
constitute up to a maximum of 49% by weight of the total

. film-forming material present. The chief reason for



dye-and a flow control agent may al so be added. Usual | y,” however, a
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ptgment di spersing agent of the type 25 normally used in solvent-borne
/Rt ens. Any ot her constituents added will Iikew se be of the types-.
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the comtmga.mmmsltﬁelf of the air- drylng type.

We have found that the properties of the coatlng
compositions are improved if they include a metal
containing compound, in particular a compound of cobalt

15 such as is conventionally employed as a drier in
autoxidative-curing, solvent-borne paints. Examples of
such compounds include cobalt naphthenate and cobalt
octoate. In those cases where the coating compositions of
the invention contain autoxidisable groups, it is perhaps

20 not unexpected that the presence of a metallic drier brings
about an improvement in film properties, but we find that
the improvement surprisingly exists even where groupings
recognised as being typically autoxidisable are completely

absent. _

25 The coating compositions of the ‘invention are very
suitable for the wvarious types of end-use embraced by | the
decorative market. They combine the quick-drying, easy

application and flexible film characteristics of a
water-borne composition with the early water-resistance

30 typical of solvent-borne coatings. They are particularly
attractive for use on wood substrates where, in contrast to
water-borne compositions, they do not cause grain—raiéing
and, in contrast to conventional solvent-borne



the invention contain autoxidisable groups, it is perhaps 20 not _
unexpected that” the presence of a netallic drier brings about an \
i rprovenent in filmproperties, but we find that the inprovenent ;l;g
surprisingly exists even where groupings recognised as being typically

aut oXidi sabl e are conpletely absent. 25 The copating conpositions
the invention are very suitable for the various types of end-use enbrace
by the decorative market. They conbine the quick-drying, easy

application and flexible film charagterlstlcs of a wat er - borne
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so called 15 EYERE SEECHAMEA? THN Chike IR oy ek
decoratlve end-use. The superior weathering properties of
the compositions of the invention upon a wood substrate are
conveniently demonstrated by means of a so-called
15 "blister-box" test. This test is described in British
Standard Specification ‘No. 5082(1974), Appendix C, and
consists essentially in coating one surface of a wood panel
with the composition under test, overcoating with a
conventional alkyd gloss finish and then exposing the
20 uncoated surface of the panel to water vapour and observing
the behaviour of the coating as the moisture penetrates
Y through the thickness of the panel. Unsatisfactory
coatings exhibit a substantial degree of blister formation
and loss of adhesion to the substrate or at the interface
25 between the c¢oatings under these conditions; coatings from
the compositions of the invention in contrast exhibit a
- much reduced tendency to develop these defects. We have
found a surprising degree of correlation between the
. ' performance of a coating in the "blister-box" test and the
" 30 gel content of the disperse polymer present in the
composition from which it is derived, in that the higher

the gel content the less the tendency for blister
formation.
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St andard Specification No. 5082(1974), Appendix C, and consists essentially
in coating one surface of a wood panel with the conposition under test,
PO coating Wwth a conventional alkyd gloss finish and then exposing the*
coated surface of the panel to water vapour and observing the R
iour of the coating as the noisture penetrates through the thiechfess
of /) the panel. Unsati sfactory coatings exhibit a substantial degree of

bl I'st/fer formation and | oss of adhgsion to the substrate or at the interface

pet ween the coatings under theSe conditions; coatings fromthe
conpositio f, I n§ L of, 4 gﬁg!b' _ pﬁg t endency
to devglopn?%%s%ﬁgg?%g¥§.iéwpﬁgg%gg%%%gqusurpr#éﬁiﬁ; ré£§%#¥%§wrelation
bet weeln t Wl ¢l r Par wanard gPerCeRtaAgey ar¥e the W§ldhter-box" test and the 30
gel content of the -disperse polyner present in t he conposition
fromwhich it is derived, in.%ggﬁ iEe hi gher the gel content the | ess
the tendency for blister . 15 The invention is illustrated
bysthe foll owi ng Exanples in which parts and percentages are by weight..
EXAMPLE 1 epar Atk Lo = e i spersion Into a reaction
fl ask . fi tslfﬁ%gar%'. - bLﬁgnOA, . é%ﬁ%%iigert gas inlet and refl ux
condenser with 10 provision for feeding ingredients into the
returning corgensage theaetide cherger: - +iebedoi ldiwn al i g &r hydrocar bon
("Exso], D 150/ 200)* . 468, 7. parts 1 xane

294 5 %?¥§o¥$€% OI1nert gas inlet ang reffhx conéépaeﬁéyitb o

10 provision for feeding ingredients into the returning

{

condensate there was charged:-

High-boiling aliphatic hydrocarbon

(*"Exsol"™ D 150/200)* ' 468.7 parts

15 _ Hexane ' 294.5 parts
Ethanol : : 26.4 parts
Copolymer stabiliser solution

(see below) . ' 31.4 parts

20 *"Exsol" is a Registered Trade Mark of Esso Chemicals
Limited.
This charge was heated with stirring to about 50°C,
and the following charge was then added:- \/
Methyl methacrylate 85.5 parts

25 Acrylic acid 1.5 parts
Azodiisobutyronitrile o " 6.9 parts

The contents of the flask were then heated to reflux
" temperature (78°C) and once refluxing had become
30 established, the flow of inert gas was discontinued.
within about 30 minutes, a fine dispersion of "seed"
polymer had formed. After a further 30 minutes, the
dropwise addition into the returning condensate was
commenced of the following mixture:-



Copol yner stabili.ser solution (see bel ow) 31.4 parts
"Exsol" is a Registered Trade Mark of Esso Chemicals Limted. This char
was heated with stirring to about [err], and the followi ng charge was the
added: - Met hyl nethacryrate : 85.5 parts 25 Acryl
aci d ;, 1.5 parts Azodiisobutyronitrile

6.9 parts The contents of the flask were then heated to refl ux tenperature;
([err]) and once refluxing had becone 3018 est abl i shed, the flow of
inert gas was discontinued. Wthin about 30 m nutes, a fine di spersion of
"seed" pol yner had Methged.metfiasmrydatue t her 30 mi nut es31#hé paopei se

addition inte the r lpgﬂﬁgnsate was connencedl faat e Egkgomﬁng
m xture: - 16 I\/Et{&f&; meél%acr at g 2 parts Et hyl
acryl ate _ 2= HYdroxYetnMﬁﬁFRY%%ﬁ%s 2- Hydr oxyet §9I-c Ppr&fe
. 80.0 parts Diallyl phdhefBatghthalate 32.0 parbsparts

Azodi i sobutyronitri 9 parts Copoly stabi | i ser
sol ution #see belOwézodllsobutyronltrlle294 9 parts ngﬁego g allphatic

hydr ocar bon ("ExsolCoﬁbﬂgﬁéﬁxxﬁablllser soluGi®dry parts 10 Hexane

294.5 parts Ethanol (see below) : 26. 4, g art§ agg sconpl etion
~of this feed, 5.3 parts o tertlary-butyl- 2- ethylhexanoate were added and
heating under ref| BigRebebhing AkiFRALEC MHGURGATDHAbUr . The resul ting

et hyl 15 acryl ate copotwyimeso1dispEIGioon) Was then spghj7eglgds to a
L,} 10 Hexane _ ' 294.5 parts
, Ethanol 26.4 parts

On completion of this feed, 5.3 parts of tertiary-butyl-
2-ethylhexanoate were added and heating under reflux was
continued for a further 1 hour. The resulting ethyl

15 acrylate copolymer dispersion was then subjected to a
controlled vacuum SO as to remove diluent (490 parts were
collected). The dispersion finally obtained had a
non-volatile content of 62.6% and a high-shear viscosity of
0.8 poise. The particle size of the dispersion, as

20 measured on the "Nanosizer" (Registered Trade Mark,
apparatus marketed by Coulter Eléctronics Ltd) was 0.57um.

U/ The gel content of the disperse phase (material insoluble

in tetrahydrofuran, determined as described previously) was
69%. The disperse phase co-polymer had the composition

25 ethyl acrylate 68%, methyl methacrylate 25%,
2-hydroxy-ethyl acrylate 5%, diallyl phthalate 2%.

When the dispersion was applied to glass and allowed
to dry out, a uniform,  clear agd well coalesced soft film
was obtained. The extensibility of the film was 625% when

30 measured by the method of ASTM D2370-68.

The copolymer stabiliser solution used in the above

Example was a 40% solution in aliphatic hydrocarbon of a
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coal eS:ﬂ@QnSPf tméthiR WpBaObt ahmed. Jﬁ@ %mﬁﬂé%pf tufmd mamas 625%
nmeasur ed by tge met ho STM D2370-68. The copol yner, stabiliser

when 3

sol ut |%’ﬁ°%%@bll‘?rhst he ve Exa % 40 ERRY AT n al iBHhtic

hydr ocmlmhlbﬂfhy@roxyaﬂegrmtammbl wréra\mmme ednddecniaat ynerighitng in a 1:1
rati o gEthylq 7@t hacryl ate and .the condensate of equi nol ar
proportions gI yC| d | met hacr yI ate ~and

po? y(12- hyd® oxysk 3 deng Fagfoothout 1700. 5

B. Preparai)on;[ﬁr&di éUndercoat Pal nt for W)od (i) Ingredients
Non-aqueouslgdl sper sl on %‘S‘T’ escribed above -10.00 parts | 65%

oil length TRYES rBEFREESION 1 70 parts 10 Waite spirit

6. 00 parts Fungmsd@e@ﬂ:be@naImdNeM* Bayer AQ0.00 parts 0.30 parts |

Rheol ogy moghdisl (1 BRMLRNEyS%1kya resin  1.70 parts V
10 White spirit | ~ 6.00 parts

Fungicide ("Preventol" A4* :

Bayer AG) 0.30 parts
Rheology modifier ("Bentone" 34%
15 | NL Chemicals) 0.25 part
IT Talc extender | 4.80 parts
Dolomite extender ~ 18.60 parts
Rutile titanium dioxide 22.4% parts
Non-agueous dispersion | _
20 as described above '24.30 parts
Cobalt naphthenate (10% metal) 0,10 part g"
IIT Methyl ethyl ketoxime 0.10 part
Titanium chelate | 0.35 part
Polyamide-modified thixotropic
25 alkyd resin 8.55 parts
White spirit (td viscosity) 2.50 parts

100.00 parts

30 _
*"Preventol"” and "Bentone!" are Registered Trade Marks.



15 . NL Chenicals) 0.25 part Il  Talc

ext ender s " 4.80 parts Dol onite extender '
18.60 parts Rutile titani um di oxi de 22.45 parts Non- aqueous

di spersion 20 as descri bed above 24. 30 parts
Coban {_.napht henate (10% netal) 0.10 part 111 Methyl ethyl ketoxing
0.10 part Ti tani um chel at e 0. 35 part

Pol yam de- nodi fi ed thixotropic 25 18 al kyd resin

8.55 parts White spirit (to viscosity) 2.50 parts 100.00 parts 30
*"Preventol" and " Beni onep | stered Trade Marks. 18 (ii) Procedure
The equi pnment used was a gh speed dis erser . Ingredients | were
charged first to theThp spEtgendnhdisqd Masy at" qp gl SPeed dse8rsRts |

were then added in ti“m;ﬁédiieén@s VE Wwerd) & IRl @flﬁsitetds S:m@rsﬁrspmdrhelanﬁ
I ncr eased and t

d
regi stered hﬂ’f%ﬁ"i fs i%w (r)stee ﬁbeml&?q:u%t éqﬁe%n%nwtse%a %@%ﬁ Id%@l
was t hen reducemhé wrdér gieanly Kk tpgedfof ivhy msmet@elrl was tlhleii?al I y the

- Vviscosity S iéx%f’éé@é’dt&é th® W e e addifi Qfr Wi & ntids T unilih thige
10 aid of t cone_ and g ate visconeter. (i11i) Testing Vhen&wpplled to

a wood substrat@%ﬁel[%w‘} reFS AR ctd RAT RIS - diiFeafer 3P 1O
be recoated wi tHedhantseife or Thé h speahven itsl YEdrRd famehs kst eadyi n

paint after 4 h&&éfﬁion of ingredients III. Finally the wviscosity was
1./ adjusted to 1-7 poise by addition of white spirit, with the
10 aid of the ICI cone and plate viscometer.

(iii) Testing
When applied to a wood substrate at 20°C, the product
was touch-dry after 1 hour and could be recoated with
15 itself or with a conventional solvent-borne alkyd resin
paint after 4 hours.
When tested according to the method given in BS 5082
(1974) Appendix C (the "Blister Box" test), no blistering
occurred. '
20 Sections of joinery with a sharp profile were
_ coated with one coat of the primer/undercoat as
U/ described above and one coat of alkyd gloss paint.
The panels were then exposed at 45°C facing South.
After two years the panels were examined and found to
25 be free of all film fault defects such as cracking,
flaking or blistering.

COMPARATIVE EXAMPLE

30
A. Preparation of _Non—aqggpus Dispersion of Low Gel
‘Content '

The procedure described in Example 1(A) was repeated,
but with the omission of the diallyl phthalate and
replacement of the 2-hydroxyethyl acrylate by the



L ]

tested according to the nmethod given in BS 5082 C1974)- Appendi X C (the
yer Box" test), no blistering occurred. 20 Secti’ons of

y with a sharp profile were coated with one coat of the .
pKiyex// under coat as descri bed above and one coat of alkyd gloss paint.
anel s were then exposed at [err]C facing South. After two years the
pands were exam ned and found to 25 be free of all filmfault

defects such as cracking, flaking or blistering. COVPARATI VE EXAMPLE 30
A Preparation of Non-aqueoust®Dispersion of Low Gel Content The
procedure described in 1(A) S repeated,_.but wth the om ssion of
Phe’ oSS Pssiqiig, M fadd () 165 "R O o'l RA R ot by
the COPRVBIEEFPIMS nPeLMEl harFIN ke 70%0 methyl netdhacwwiagisd ymer
conposigg on Nasy@idiyeeyy| ahec /Ay I@idy| 9%t hacid atenAfde  of o
2-hydroxyetﬂ%% net%%f#%%ate- §%6. TQ;@ anpunt iﬁ co-pol yner_stabiliser
used iTPTRRIFEH T CL e R ¥ o R AT o 08 d"aﬁ%&%e‘%’éﬁ"q . The

final £ircowe2d4 oh paxkS to 2B oa s | e BentEirtabfdicpPérsimn Hdde gel

5L g0 Can B G M 40 SO Y Ao 12

i dlsPerS|on_gave a clear extensibility
55% wWHEHSRESe PRATL ol WP RMINGR| 23S Bin EXaNIs ok ) e ff M Btder coat
Pai nt idss than 5%. Tite PiHseEsicen dRSed idDathedr, D@t HiBm was

Ecanpl O 1ORSHRURT LY 5 ¥ VR RS U DS 1R St i spersion
described iPreparation of Primer/Undercoat Paint o
10 The procedure . described in Example 1(B) was
repeated, with the sole exception that the non-aqueous
dispersion of Example 1(A) used therein was replaced
by the non-aqueous dispersion described in part A
above. '

15 The resulting paint was tested as described in
Example 1. The application and drying characteristics
of the paint were identical +to those of the paint of
Example 1. In the test according to BS 5082, however,
copious blistering of the topcoat occurred. Painted

20 panéls exposed to weathering as described in Example 1
showed edge cracking and flaking. The overall
performance - of the paint was judged to Dbe e
- unsatisfactory.
25 EXAMPLE 2

A. Preparation of Non-Aqueous Dispersion

The procedure described in Example 1 was repeated, but

30 with the diallyl phthalate crosslinking monomer replaced by

allyl methacrylate and the co-polymer composition adjusted

to ethyl acrylate 69.5%, methyl methacrylate 25%,
2-hydroxyethyl acrylate 5% and allyl methyacrylate 0.5%.

The final dispersion had a non-volatile content of

59%, a high-shear viscosity of 0.6 poise and a particle



above. 15 ' » The resulting paint was tested as described in
Exanpl e 1. The “application and drying characteristics of the paint wer
i dentical to those of the paint of Exanple 1. In the test according t
5082, however, copious blistering of the topcoat occurred. Painted 2
panelﬁ,ﬁxposed to weathering as described in Exanple 1 showed edge
cracki ng and - fl aking. The overal |l performance of t he pain
was judged = to be unsatisfactory. 25

EXAMPLE 2 A. Preparati on of Non- Aqueous %gspersion The procedure

described in Exanpl e ﬂnmsw&e'ai edy¢ bLB A t h fie gliqal lednddichalt e ene

crosslinking monorer repl aced ally net hacryl ate and the co- pol yner
conposi tion adjYsIRRLT P@WIW""S a?:? y1 atfe 90%H Gpar fEilyWas fRtINRA ady
25% 2-hydroxyetdwtimgrytimée SShepersidy! ot hyaer \d at & 1ahd pHirelfj nalits

di spersion had non:.vol ati M ent of 59% a high-shear viscosity of
a%$?§%?%l§ty2§a% ge (“hbn05|zer") of 0. 30pn1 The gel

0.6 poise and a.ﬁ
content of th@.di by

casting the  dispersiong oP”usetéh @oodglrﬁ’étsal R?rn%lastért %lﬂi@t‘%‘hﬁ:’e@ li ty
was 405% B. - Preparatiopn of a T -pur pose Prifmer Pai Nt sultabl e

for use on wood, netﬁ})or£¥$5%Qk$—%%bstrates (i) I'ngredi ents Non-agueous
di spersion as descrlmmmkaﬁmmmus dispersion 10. 30 parts | 65% oi
5708 pa 3 e ooy o PCTSTEIRI A ° 10 o G e
\,/ 65% 0il length soya alkyd resin 2 parts
10 White spirit 3.00 parts
Rheology modifier ("Berntone" 34) 0.25 part
ITI Talc extender 7.80 parts
Dolomite extender 30.18 parts
Zinc phosphate 3.05 parts
15 Rutile titanium dioxide 12.96 parts
Non-aqueous dispersion
as described above 20.00 parts
Cobalt naphthenate (10% metal) 6.10 part
III Methyl ethyl ketoxime ' 0.10 part
20 Titanium chelate ' 0.30 part
| Polyamide-modified thixotropic
W, alkyd resin . _ 7.75 parts
White spirit (to viscosity) 2.69 parts
25 ’ 100.00 parts

(ii) Procedure

The procedure described in Example 1(B) (ii) was
30 ~ followed.

(iii) Testing

The application and testing procedure described in

Example 1(B) (iii) was followed.



Tal ¢ extender 7.80 parts Dolom te’

t ehder 30. 18 parts Zi nc phosphate ’

Q5 parts 15 Rutile titanium di oxide 12.96 parts
aqueous di spersion as described above : 20. 00 parts .
oval t naphthenate (10% et al ) 0.10 part 111 Methyl ethyl-=&
Ket oxi ne : 0.10 part 20 Ti tani um chel at e

0. 30 part Pol yam de-nodi fi ed thlég ropi c al kyd resin

7.75 parts Wiite spirit (to viscésity) 2.69 parts 25

100. 00 par Pro T r ur | a (B) (ii)
was 30 &%%Wﬁ%hnt %$%&h %@f? %%ﬁ%hegggﬁﬁgéggggh gﬁgxtgg ﬁné procedur e
descr iheg achemigtiics BEBLhE Fainka oI feamde. 1, apd Iaxepsimd 18Kowed t he

sane mh:llﬁ%t |t@1t|<'1lit@j 1%@3;9 1|Cf1h£%lth@CtB%r '5t$)78|2C%na§ wga%naguﬂtg ffﬁe@egrrplt e éL alnd
gave sim . .r.esu atter in and_weat heri,ng tests. In
addi t% & 198 it i’ﬁa?%ﬁ&e °§°§e| R (i Wi tlﬁ'gl %&é‘t th§ of UShé™Perrous
met al cendthiet ﬁmansf ﬁnahaéntalryd 5t walskauiffiedientayt to be used on pl aster

sybst rates. ?%Y?t%:% O)ep_%r YA oA gﬁ&%’e@sﬁ%@t@g@%@f primng Finish 10 |

for Exterlor I'ngredi ent n- aqueous I spersion as descri bed
in Exanple 1 .00 parts
EXAMPLE 3
Preparation of a White Satin Self-priming Finish K.J

10 for Exterior Woodwork
(i) Ingredients
Non—-agueous dispersion as

’

described in Example 1 8.00 parts
I 65% o0il length soya alkyd resin 3.00 parts
15 ! White spirit 3.00 parts
Fungicide ("Preventol" A4) 0.30 part
II {jRutile titanium dioxide 31.20 parts
Non-aqueous dispersion as
_ described in Example 1 ' 42.08 parts
20 III Cobalt naphthenate (10% metal) - 0.1 part
Methyl ethyl ketoxime _ 0.1 part
Polyamide-modified thixotropic [
alkyd resin - 10.90 parts

White spirit (To viscosity) 1.32 parts

25
100.00 parts

(ii) Procedure
30 Ingredients I and II were loaded to a ball mill and
dispersed for 8 hours, to give a particle'size reading of
15um on the Hegman scale. The resulting mill base was let
down with ingredients III in the order given and adjusted



N 65% oi | l.ength soya al kyd resin 3.00 parts 15 White

spirit s 2 3.00 parts (Fungicide ("Preventol" A4)

0.30 part I1 Rutile titanium di oxide 31.20 parts

Non- aqueous di spersi-on as described in Exanple 1 42.08 parts 20
Cobal{{_.napht henate (10% net al) 0.1 part Methyl ethyl ketoxine

0.1 part Pol yam de-nodified thixotropic al kyd resin 10.Q0
parts White spirit (To viscosity) .32 parts 25 100.00 parts (ii)

Procedure 30 Ingredients | and |1 me% | oaded to a ball mIl and

di spersed for 8,po . Lye tigl £ r £ n 4he, .
Heghan scal o, TRE FaSipiOndoY? fnpad SELEsR to S dbOLy > 4R o1 Miqise,
- the order gi venwaRB ﬁHFu§%8d°f apoIfY GORPtIRK BiathiTESemeter+o a

viscosity of 1.7 poiggowtbdatsheratie opaiuit | €hus oftst fited) afieery | SHPIRIET .to

i ed o a hi gh eRGcRCPBUFSHEE {aFFoq $SH FRAh Fedi 1B REEHE Bhonn)
weat hering, perfdnidhce Waensexpgsed Vﬁtmprmﬁbrwﬁﬂmhﬁrlnqeﬂ@&ﬂﬁqrmandﬂnwas

filmfaultss EXpdBaEs4tA no E¥§@ﬁiﬁ§'Oﬁlailﬁ@ﬂoﬁqaﬁﬁéﬁ £ fReF Al 0r 10
The procedure described in anp e 1(A)° was repeated, but W th

adj ust nent  of t he mononer conposition taken so that the co-pol ynmer had

t he conposition ethyl acrylate 59% neEXAMPILEtdacryl ate 34%

2-hydroxy-ethyl acrylate 5% and diallyl phthalate

' A. Preparation of Non-aqueous Dispersion

10 The procedure described in Example 1(A) was
repeated, but with adjustment of the  monomer
composition taken so that the co-polymer had the
composition ethyl acrylate 59%, methyl methacrylate
34%, 2-hydroxy-ethyl acrylate 5% and diallyl phthalate

15 2%. The dispersion obtained has a solids content of

I\

59% and a high shear viscosity of 0.8 poise; the
particle size as measured on the "Nanosizer" was 0.48um.
The gel content of the disperse phase was 69%. The
dispersion was found to be capable of coalescing to
20 produce a clear, fast drying and relatively hard film.
The extensibility of the film was 215%. '
W B. Prepg;gtion_og Yellow Transparent Woodstain

(i) Ingredients

Non—-aqueous dispersion as

25 described above 32.78 parts
Rheology modifier
("Bentone" SD1 ; NL Chemicals) 1.00 parts

Transparent iron oxide pigment,
40% dispersion ("Sicotrans"

30 _ Yellow L1915*% : BASF) 4.42 parts
Fungicide ("Traetex" 214%*

(ACIMA) ' 1.00 part

Dimethyl silicone oil (2%) 1.00 part

Petroleum jelly 0.12 part



15 2% The dispersion obtained has a solids content~ of 59% and a
hi gh shear viscosity of 0.8 poise; the particle size as neasured on the
"Nanosi zer" was 0.48um The gel content of the disperse phase was 69% >
e-~di spersi on was found to be capabl e of coal escing to 20 produce a
ar, fast drying and relatively hard film The extensibility of the~sdiIm

215% B. Preparati on of Yellom/Transparent Wodstain (i) Ingredients
Non- aqueous- di spersi on as @5 descri bed above
778 parts Rheol ogy nodifier ("Bentone" SD1 ; NL Chem cal s) 1.00
parts Tr ansparerwhﬁ@nsﬁﬁ_@l@ pi gment, 40% di spersi oy (g gans" 30
Yel | ow L1915* : BASF) 4.42 parts Fungicide ("Traetex" 214*
(ACI MA) 1.00 part Dinmethyl silicone oil (2% 1.00

part Petrol®Usi¢ettyns" and "Traetex" are Régildtgwed Trade M&Xkshite spirit
59.68 parts, ¥: S rednd "Traetex" are Registered Trade Marks. (ii)
Procedure Thll? Febcddire were bl ended together in the order 5

st at ed wntHTﬁﬁel%gﬁe@¥e%tﬁl!ﬁF%p%%%P@@¢r?QﬁetQQW|¥n1ﬁﬁﬁ|QEPQNW>coats of the

resul ting weedtsd abdrMeERe 238D 1 6 4 MiWRdssedstsei®er. A low build satin
finish was pbt I ned which did not obscure the grain pattern. \Wen the

coat edl O 10'1Lhbs wer e exposed to -nornmal . weathering, t hey
performed vevd @mahsnofctnekfagultim¢im@p®r351ﬂntWém@ applied to
wood substrates. A low build satin finish was obtained _
which did not obscure the grain pattern. When the coatedlo0 \_)
10 substrates were exposed to normal - weathering, they
performed well with no cracking, flaking or splitting
occurring. '
EXAMPLE 5
15
A. Preparation of Non—-aqueous Dispersion

The procedure described in Example 1(A) was repeated,
except that the diallyl phthalate crosslinking monomer was
replaced by the aromatic diacrylate monomer available

20 commercially as "Photomer" 4028 (Registered Trade Mark of
Diamond Shamrock Co.) ' and which is Dbelieved to be
essentially the diacrylate of bisphenol A. The amounts of _ o/
the monomers were adjusted to give a polymer composition of
ethyl acrylate 61.5%, methyl methacrylatelzs%,

25 2-hydroxyethyl acrylate 10%, "Photomer" 4028 0.5%, and the
amount of copolymer stabiliser soluticon in the main feed
was increased from 294.9 parts to 368.6 parts. The final
dispersion had a non-volatile content of 61.6%, a
high-shear viscosity of 0.8 poise and a particle size

30 ("Nanosizer" determination) of 0.25um. The gel content of
the disperse phase was 89%. When the dispersion was
applied to gléss and allowed to dry, a good clear, flexible
film was obtained; its extensibility was in excess of 1000%.



< .

occurring. EXAMPLE 5 15 A Preparation of Non-aqueous Di spersion The
procedure described in Exanple 1(A) was repeated, except that the dial
pbt hal at e crosslinki ng nononmer was replaced by the aromatic diacrylate
nononer available 20 comercially as "Photonmer" 4028 (Registered Trage
Mar k {af Dianmond Shanrock Co.) and which is believed to be ,
essentially the diacrylate of bisphenol A The anounts of the nononers were

" adjusted to give a polymer conposition of eyhyl acrylate 61.5% nethyl

nmet hacryl ate 28% 25 2-hydroxyethyl acrylate 10% "Photoner"” 4028 0.5%
~and the anount Bqf cgﬁgbﬁ&ami@habklPa&htsolution in the main feed mas

- increased from294.9

; parts to{%g§.6 Barts ﬁ fi aI dlsggr5|on

" non-volatile contenf FPEfFReE{UggerC 3th|8ﬁl§ ear 9F3088 y B#So. 895%P§Eed
~and a particle giccerddng( tRatdsi peotedurer piftna&kanp)eol (B) 2éxaept Theatel the
- content of thedﬁb@%@%&%n EB@%@ dﬂ@%rlﬁg%’wasv@éﬁla%Fﬁ bgléﬂeéﬁﬁgf dfiGunt

applied to glass a | ear e fi

n
obtai ned; its e?Féﬁ§@b91§P$nﬁ&§niH%§§é€§§ 8f desovibed m part ﬁﬁépﬁPﬁY?on
of Paint A 5primae/ padetceals pested ihothewosdmeWhsnnepr @8ar €He ap§Oh€i NGt

to the procedur% %hghuaqqbﬁdl@@kheégﬁgaaﬁhgéﬁéﬁgﬁd|sper5|on t here descri bed

- was replaced by a unt “of obt ai ned as described in
. part (A) above. 5 The paint was tested in the same manner as the paint
of Exanple 1(B), with simlar results. gexfdpPEEs6 10 A Preparation of

- Non- aqueous Dispersion The procedure described in Exanple 1 was repeated,
W - '
10 A. Preparation of Non-agqueous Dispersion

The procedure described in Example 1 was repeated,
except that the diallyl phthalate was replaced by the
trifunctional acrylic monomer known as "Sartomer" SR 351
(Registered Trade Mark of Sartomer Resins Inc.) and which

15 1is essentially trimethylolpropane triacrylate. The amounts
of monomers were adjusted to give a co-polymer composition
of ethyl acrylate 69.5%, methyl methacrylate 25%,
2-hydroxyethyl methacrylate 5%, "Sartomer" SR 351 0.5%.
| The final dispersion had a solids content of 64.7%, a
20 high-shear viscosity of 0.8 poise and a particle size
("Nanosizer") of 0.32um. The gel content of the disperse
{0 phase was 65%. On spreading the dispersion on to a glass
panel and allowing it to dry, a good film, with a slightly
hazy appearance, was obtained. Its extensibility was in
25 excess of 1000%.
B. Preparation of Paint

A primer/undercoat for wood was prepared according to
the procedure of Example 1(B) except that the dispersion
there'described was replaced by an equal amount of the

30 dispersion obtained as described in part (A) above. .The
' paint was tested in the same manner as the paiﬁt of Example
1(B) with similar results.
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except that the diallyl phthalate was replaced by the trifunctional "acrylic
norfer known as "Sartoner" SR 351 (Registered Trade Mark of .Sartoner

sins Inc.) and which 15 is essentially trinethylol propane triacrylate. °?
-anpbunts of nononers were adjusted to give a co-polynmer conposition -of

I acryl ate 69.5% net hyl nmet hacryl ate 25% 2-hydroxyet hyla4
thacrylate 5% "Sartonmer"” SR 351 0.5% The final dispersion had a solids
tent of 64.7% a 20 high-shear_viscosity of 0.8 poise and a particle
size ("Nanosi zer") of 0.32um Th@%el content of the disperse phase was

65% On spreading the disp to a glass panel and allowing it to
dry, a good film with a slim@y appearance, was obtained. Its

extensibility was in 25 excess of 1000% B. Preparation of Paint A

pri mery{ undes r 30709 WS- RNERALL B 3 idyp to the procedure of
Exanpl e 1( a%wm_iﬂ—lm%escribed was replaced by an
equal anoumtPOHPEIEHE e oS Reh Yhiatled &f MM i%Hdd Wad part (A

above. Theepsatdd asi fresiresl fol Xdweiman® ffgrwicess: t he pai nt of Exanple
1(B) with sjml [ e S AAPLE & & r.epar.ati on of Non-aqueous
di%persi on éllﬂ)‘e ;a)é%%:el uréela_esccr}al?l_gge% I'n ;L)tglr d%mtﬁo%xtgir?g'f’e 1 was repeated,
with the fdfighubei Wing aakiphatic hydrocagxhon the initial charge had the

conposi tion: H ghwl@eddind aigd))@dd)c_ hydr ocar bon (" Bgpl " éﬁr@/ 200)

485 parts_Hexane _ _ 28 .B‘Parts Copol yner
stabi | i ser E5fRS on 10 (as in Exanple $88.3 parts -
32.3 parts Copolymer stabiliser solution o’
10 (as in Example 1) : ' 32.3 parts
(ii) the first monomer charge added to this consisted
of: ' '
Ethyl acrylate ' ' 43.5 parts
Methyl methacrylate 43.5 parts
2,2'-Azobis(Z2-methylbutyronitrile) 6.9 parts
15 (iii) 30 minutes after the formation of the "seed"

polymer dispersion, there was added to the reaction

mixture dimethylcocodiamine (1.6 parts) and there was
then commenced the dropwise addition into the
returning condensate of the following monomer mixture:

20 Ethyl acrylate - 1104.7 parts _
Methyl methacrylate . 313.6 parts o/
Glycidyl methacrylate 16.0 parts '
Acrylic acid _ ' ' 80.0 parts
'2,2?-Azobis(2-methylbutyronitrile) 9.9 parts

25 Copolymer stabiliser solution '

(as_in Example 1) ' 305.5 parts
‘High-boiling aliphatic hydro- - _ ' _
carbon ("Exsol" D 150/200) 485.0 parts
Hexane ' 288.3 parts
30

(iv) during the final vacuum stripping step, 486 parts
of diluent were collected.



(i1) the first nonomer charge added to this consisted of: Ethyl acr |a;£
43.5 parts Methyl nethacryl ate ' 43.5 parts
2, 2' - Azobi s(2-net hyl butyronitrile) 6.9 parts 15 (rii)
mnutes after the formation of the "seed" polyner dispersion, there
addedit 0 the reaction mxture di methyl cocodianmine (1.6 parts) and there was
t hen “tomenced the dropw se addi-tion into the returni ng condensate
of the follow ng nmononer m xture: 20 2gEt hyl acryl ate
- 1104.7 parts Methyl methacrylate 313.6 parts

ggygidyl nE;hgcry|aEnua dispeﬂsion thus FbiﬁiﬁeﬂarhidACayliﬁoﬂegglatile

.0 parts 2,2' - Azobi s(2- gl hutyronit.ril . . ry,s .

Copol yner stabiqoégteernts'(%zfu'%%&( %gldh? E?E&r?il)’l g'}]f)ar Vlscosgtg B2 b2y BBLSE-
parts Hi gh- boi IDetgratingtddne dfy dpertéglisosigecxgeve B 1565200) of 0.26um.

485.0 parts Hex#if gel content of the disperse phase’@8s3 Barys.30 fh¥)
during the final, vacuun1str|pp|n% steg 486 parts qQf diluent were

col | ect ed. 55 SREE S| CHEAGHIHP the, COMPegitign exhYLl aRIVAPELI | e
cont enlt of $8. 5% .ary, adumyr shmmf adryQedid y r?czf 3Q|.,7 paiyeedyet ?Eﬁ'tr:aatwataf
particle size gawe t ~oum The ge content of the

di sperse phasel'\?\% 3 %@%‘8 a de 5gi(_)é"p'erse co- pol ymer had the conposition
ethyl acrylate 5  Whertheetdispensdomaciad aePpliezd3%p Jdpgsi apd  allowed
met hacryl ate 1.{Q96a@£rolt ¢ A6 for? WiRart heqdkanar eoaleweeqarBleked riom

| ass and al | owed : ioaas .
9 i,) was obtained. The extensibility of the film was 470%.

10 B. Preparation of Paint

A primer/undercoat paint for wood was prepared
according to the procedure of Example 1(B) except that the
~dispersion there described was'reﬁlaced by an'equal amount
of the dispersion obtained as described in part (A) above.

15 The paint gave similar test results to those from the paint
of Example 1(B).
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orma 5 durable protective 7film und anbi ent
tenperature and humdity, t he conp05|t| | H Eﬂalllrnforn1ng
mat eri al , predom nantly allphatlc hydr _and

anphi pebALMS pol yneri c steric stabiiiser mhereln 10 a) - at |east
5/ k% of the filmformng nmaterial is insoluble in the liquid and is
in the formof a dispersion in the liquid of colloidal particles having an
average dianeter lying in the range 0.1 to | opm 15 which dispersion is
sterically Btebatnsgdcbypohetponseﬁcﬁhefty@@ﬁﬂmﬁarm@ Boaiai ser, b) t he
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reacti p1RAd6PRINGI Matér 281, NONpredsmifantly Alipwatic Chy@pstive .
functlon9£ongroT93u¥Qlch Qgge cgﬁﬁﬁfﬁéggighergggl§$5}§yltlfggg}ignal
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stabiliser wherein: NG

10
a) at least 5lwt% of the film-forming material is
insoluble in the 1liquid and is in the form of a
dispersion in the 1liquid of colloidal particles having
an average diameter lying in the range 0.1 to 10um
15 which dispersion is sterically stabilised'by the presence
of amphipathic stabiliser, '

b) the colloidal particles are particles of a crosslinked
copolymer of ethyl acrylate with
20 '
i) vinyl, methacrylic and/or acrylic monomer and
ii) monomer which is multifunctional with respect to
the copolymerisation reaction and/or pairs of
25 monomers having mutually co-reactive functioﬁal groups
which have co-reacted whereby the multifunctional monomer
and/or co-reacted monomers impart a crosslinked structure
to the ethyl acrylate copolymer and

30 c¢) the ethyl acrylate copolymer has a gel content as
hereinbefore defined of at least 35wt% and an

%

2
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and/ or co-reacted nononers inpart a crosslinked structure to the ethy
acryl ate copolynpr and 30 ¢) t he et hyl acryfare—copofyﬁﬁr_“ﬁ_é a

gontent ‘as hereinbefore defined of at '
L M S * 28 extensibility in the range 50 t u F Hmrn1ned ‘
the qprocedure of ASTM test D2370-68. 2. A co accor diNQQ

to ddim | in which the ethyl acrylate copol yner has a gel content of at

5 . | east 50w % 3. A coating co&BbS|t|on according to aim1l or
Caim 2 in which-t . ALL Yyl 4 S |y

ey 2 b " e S RO MIE's PP, SR MR
of the preceding @hlmevm@@t%@f:(ﬁﬁﬂtmﬁﬁin RAXO-53 - corrprl ses a

conmpound of cobalt. 5. A coating conposition accordlng to any one of

the preceding ¢clains wherein the ethy] acryl ate co r .conpri,ses
copol yneri sed grrul t 11 oPRE % F OMPOR s%q ‘f ‘if%%aall“l yIt Bk hét’lhétcé‘

allyl nethacryl ate, tié ethyl adryIetdydgpapaer i Well €ometht ofe at

di acryl at of bisp A coating conposition according to any one
of Clalns§1 to 4 mhg§%$% €%% ethyl acrylate copol ynmer conprises
copol yneri sed glycidyl nethacrylate and copol yneri sed 20 acrylic

acid. 7. A cgating c69€?ﬂi'ééﬁ§o§9@%ﬁ'é@cof&n@% i1 dh®1aim 2
preceedi ng cl ai ns wherel ng gathlc olyneric steric stabiliser is a

gratt copol yner conpfi sVRYCHR phR i %% o fFORALIRE 1o S TREISEShI e
corrponentcopodyméhiséld mﬁdr@tyeﬂwylaaymdemer chain

i
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4. A coating composition according' to any one of the
' preceding Claims wherein the composition also
10 comprises a compound of cobalt.
5. A coating composition according to any one of the
preceding claims wherein the ethyl acrylate copolymer
" comprises a copolymerised multifunctional monomer
selected from diallyl phthalate, allyl methacrylate,
15 trimethylpropane triacrylate and the diacrylate of
bisphenol-A.
Y 6. A coating composition according to ahy one of Claims 1

to 4 wherein the ethyl acrylate copolymer comprises
copolymerised glycidyl methacrylate and copolymerised
20 ~acrylic acid.

7. A coating composition according ~to any one of the
preceeding claims wherein the amphipathic polymeric .
steric stabiliser is a graft copolymer comprising a
‘backbone which functions as the non-solvatable .

25 " component and which is an acrylic polymer chain

derived predominantly from methyl methacrylate, and a
plurality of solvatable polymer chains which are
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detyed predom nantly fron1nefhy| met hacryl at e, ‘and a plurality of

A abl e pol yner chains which are 29 pendant from the backbbne and
are residues of poly(12-hydroxysteariT acid)—8——A-eeating @
0gi tion according to any one of the clai ns wherein the:
acrylate copol yner 5 conpri ses @mﬂ n Um'onorrers Qs
ai ni ng- " autoxi - di sabl e groups avail abl

coating conpa8ition according to Claim8 mhereln t he copolynerlsed nononer s
cont ai ni ng aut oxi di sabl e groups 1 are selected from

di cycl opent Boxhax¥eEhsh ERENABLYABORe Ohnd HELRY | SLOT PDRIGEL Al by! et her

nmononet hacrylat.e coating, conposition according to any one of C ainms
1 to 7 wherBPAY{hé- Bﬁﬁﬁ%§¥§?%ﬂersécb@hprlses a pre- 15 f or med
aut oxi di sabl e polyner. 11. A coating conposition according to Caim 10

wh L f b |, f d

W th gbyct B ERRERaE, yrareoeitiEh adoBEafed ) tol Rfited ol theng” fo
any one ofprenedpneceaamgscwaﬁnslnheheuachb aornybate i copebymar ns in

adgli tion togéﬂﬁrgéégeéé QlyﬁéPYée&CrM&ﬁéﬁeFonéHH@ﬁlnfhé" £9% {0 ng polyner

or resin which is sol ub ?e in e organ|c£$|qU|d t he
sai d additi 8hERPIBFTAEPS ?V?ééﬁhlﬁnﬁﬁﬁt?ﬂ§°¥bd%¥1955t 49% by wei ght of the

t ot al flln}forn1ng materi al present. 13. A coating conposition as clai ned

0, CLabm 12 WASEERD A0uLhe; RO LONGLaRQL VI! oL o8 | Do BEBHItng© 2 oSt

25% by " Wei g mfornn terla presen
copolymerised monomers contalnlng autoxidisable groups o’
10 are selected from dicyclopentenyloxyethyl methacrylate

or trimethylolpropane diallyl ether monomethacrylate.

10. A coating composition according to any one of Claims 1
to 7 wherein the composition also comprises a pre-
15 formed autoxidisable polymer.

11. A coating composition according to Claim 10 wherein
the autoxidisable polymer 1is an adduct of soya bean
0il fatty acid with glycidyl methacrylate. |

20 E

12. A coating composition according.. to any one of the
preceding Claims wherein the_composition contains in o/
addition to the dispersed, ethyl.écrylate copolymer, a
film-forming polymer or resin which is sdluble in the

25 volatile organic liquid, the said additional polymer
or resin amounting to at most 49% by weight of the
total film-forming material present.

13. A coating composition as claimed in claim 12, wherein
30 the additional polymer or resin amounts to at most 25% by
weight of the total film—-forming material present.



ket C L M S +* 30 14. A coating conposition as clainmed in Caim12
Claim 13, wher’ein the additional filmfornmer fs*zwra&kyd—#esLnf_15 A

gconprising a coating conposition as clained i one t
preceding clains and at |east one conventig 'ﬂﬂﬂ# "ﬁ? |ve 16.

met fgd. f or protecting a wood surface which co a coatin
a pant or coating conposition 10 as clainmed in any one of the
preceding clains to the wood surface. 30

~ 14. A coating composition as claimed in Claim 12 or Claim

15.

16.

13, wherein the additional film-former is an alkyd
resin.

A paint comprising a coating composition as claimed in
any one of the preceding claims and at least one
conventional paint additive.

A method for protecting a wood surface which comprises
applying a coating of a paint or coating composition
as claimed in any one of the preceding claims to the
wood surface.




