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WATER- BASED AUTOXI DI SABLE Al R- DRYI NG CPATI NG COVPOSI'TI ON AND CePOLYMERS FOR
USE INIT 25 This invention relates to a water-based autoxidi sabl e
air-drying coating conposition, especially a "gloss (including partial

gl oss) coating conposition suitable for application at anﬁEeQL_ﬂgnnechfﬁﬁé&bv
whi ch conprises water, 30. possible sone organic cosol vent and a salt of
partially esterified carboxylic acid filmform ng copol yner. The

i nvention also relates to a coating conposition of this type which
additionally conprises dispersed particles of water-insol uble organic
polynmeric material. The invention 35 further relates to an optionally
neutralised partially esterified carboxylic, acid filmform ng copol yner
which is suitable for use in these coating conposition when suitably
neutralised. 2 The coating conposition will generally be a paint, (
varni sh or woodstain applicable by brush, roller, pad or spray to .
architectural surfaces, fittings or furnishings, that is to say surfaces 5
usually found - in buildings and furniture. A good paint or varnish for
use on such surfaces nust lap well at anbient tenperatures, that is to say .
when adj acent and overl appi ng bands of paint are applied to a substrate one-
after another and allowed to dry, 10 it should be difficult for a

casual observer to

WATER-BASED AUTOXIDISABLE AIR-DRYING COATING COMPOSITION
AND COPOLYMERS FOR USE IN IT

25
This invention relates to a water-based autoxidisable
air-drying coating composition, especially a gloss
(including partial gloss) coating composition suitable for
application at ambient temperatures which comprises water,
30 - possible some organic cosolvent and a salt of partially
esterified carboxylic acid film-forming copolymer. The
invention also relates to a coating composition of this
type which additionally comprises dispersed particles of
water-insoluble organic polymeric material. The invention
35 further relates to an optionally neutralised partially

~~

esterified carboxylic acid £ilm-forming copolymer which is
suitable for use in these coating composition when suitably
neutralised. '



deI -ect a boundary between ad] acent contlguous bands of dr| ed paint even
when ‘orie band was applied several m nutgs after the other. The best paints
lap well even when the application of adjacent contiguous 15 bands is
separated’by as nuch as 5 minutes. The sane is true for varnishes.
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of dried paint even when one band was applied several

minutes after the other. The best paints lap well

o even when the application of adjacent contiguous
15 bands is separated by as much as 5 minutes. The same
is true for varnishes.

Hitherto the lapping ability of water-based
. decorative paints has been inferior to that of

20 organic solvent-based paints, especially
solvent-based paints comprising alkyd resin and white
spirit. This inferiority is particularly noticeable
with gloss or partial gloss paints, that is to say
paints which dry to produce a coating having a

25 specular gloss at an angle of 60° of at least 30% (or
at least 65% for high gloss) where specular gloss at
60° is measured according to ASTM Test D523 using
light reflected at an angle of 60° to the normal to
the surface of the paint. Water-based aif—drying_

30 gloss paints have'been proposed which comprise water
and an aqueous colloidal dispersion of
water—insoluble film-forming polymer (including
‘copolymers) such as for example a polymer oOr
co-polymer of alkyl acrylate . (including



surface but which dries so quickly that the particles 5 of filmformng. "
pol ymer begin to coal esce too quickly. This neans that in practice
there is not always tinme for a badd of paint to lap wth a ’
subsequently applied adj acent cont i guous band. Failure to laps°
creates unsiﬁgtlé evidenge of joins in 10, a coating conposition of- 'the.
type which tRIcTyiatedducWngNgFYSR oP3IALS ATYgl &3 ¥ i (FWFEa9R ¢ enpt s

ver e’ mgde Td otheppareitapsi of pbiliviney bbggkp\&idl@dﬂjwsd&ﬁ:cﬁpﬁ%dn?tami ch the
wat er - based pai csdried. - This s_daone -addi.n i gh boiling .
'solvent to tﬁéﬁ%?é?. fli%'rrggl ﬁﬁ?‘gﬁgﬁg pﬁ§1§%se\y2’d‘;¢qhﬁ°%%ﬁe I I ng
ability was surfacenbutephibhydries sel Quigkly ithathahe particlésmt could
be acdli ev - b; Qai Nt 5 ~addj ti A | ow down—~of
20 drying V5 i b oRcEPrizay (POIxme® [ pegth JHY AhidiEe oMY, rmas
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after 10 (preiwaph! ¥imét ekof) HOUBSnal 8FbipaNht! eHReT ald es,ndl dy enough
to receive a further.coatrnggﬁsually 25 - after . 48 . referably after

16)  hours SUPPEAREPhLYcafPBA1Cd  ~ AdIarENther CONFIEIUS HARM- dryi ng
- coatings \vieatlurel 80 laputpeatkkecunstightlyuesidence & fjginiaition by
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to discol apreduce a glosseopapartibdr gjogsl fdwisy). with age. |
Attempts were made to improve lapping ability by S

slowing down the speed at which the water-based paint v/

15 dried. This was done by adding high boiling solvent
to the water. Sdme_improvement'was achieved, but the
1apping.ébility was -stillnunacdeptably low, falling
well short of what could be achieved from
solvent-based paint. In addition the slowing down of

20 - dAdrying is in itself undesiréble bécause wet coatings
ought to dry as quickly as possible. Usually a wet
coating should become dry to the touch after 10
(preferably'afte;' 6) hours at ambient temperatures
and dry enough to receive a further coating usually

25 after 48 = (preferably after 16) hours from
application; It was furthe: fpund“that slow drying' g_) _
coatings were also vulnerable to  unsightly '
disfiguration by water especially when the coating
composition contained pigments. - -

30 | | R | |

Preferabiy_coating'compositions should also have

a good resistance to discolouration  (more
partiéularly yellowing) with age. |



45 . An obj ect of thIS i nvention is to provide a water- based

adt oxi di sabl e coating conposition suitable for use at anbient tenperatures
whlch | aps wel|l yet dries quickly in air and achi eves an adequate
resistarice to disfiguration by water. A refinenent of the invention

- provides a coating 10 conposition having inproved resistance to

di scol ouration on ageing. Another refinemer® of the invention provi des a
coating conposition having inproved gloss. Anot her obj ective of the
invention is to provide a carboxylic acid filmform ng copolyner which is
suitable for use in coating 15 conpositions of this invention when suitably
neutraliseds It has mpwbgestdicf ovieied inventianitisntei gousiide ag madanr-ed

heomeer oan BEARL RIS ERAHRS I o oa Rl SR At Ror

carboxyl i c aci enfhient oremperatpuesnwhd.chnilapserile !ﬁh% apbes ﬂBF-él‘th/é‘é'l
to be met. M 4§ [8d htieves an ade)gugite residt¥rde AS AigfiGurdtiicn by

i nventi on prOVI&éS a -wat er - based auto sabl e alr-dryln cpatin
conposi tion suiwaks®. f oA Fefinement i of they dgvient QYHies fhicarting

conprises wgy ercon%&&@fbﬂ"tﬂéﬁr@ri M APl sl i o tharsesl wmd&%@‘ati&n on
wat er and cosol ven and a salt Tof novalen%vﬁeﬁhons and artlal

esterified car &9&49&: aciAPQthex  RATREMET ol Gt 4R ﬁ%tpﬁf’ﬁldes. a
neutral i sed by dd¥r @y ofémpbgieion35Shaving improved gloss. Another

objective of the invention is to provide a carboxylic acid
film- forming copolymer which is suitable for use in coating
15 compositions of this invention when suitably neutralised.

- It has now been discovered that solution viscosity as
measured in 1-methoxy-2-hydroxy propane (MHP) by an
oscillatory parallel plate rheometer can be used to select

20 certain specified partially esterified"carboxylic acid
film-forming_copolymefs which enable the above objectives
to be met. MHP is |

g8

CH; - G -
25 ; | .~ OH

Accordingly this invention provides a water-based
autoxidisable air-drying coating composition suitable for
30 application at ambient temperatures which comprises water,
0 to 50 wt¥ organic cosolvent (based on the weight of water
and cosolvent) and a salt of monovalent cations and
partially esterified carboxylic acid f£ilm-forming copolymer
at least partially neutralised by the cations wherein
35



5 a) the parti al
copol yneri sed

| east one unsa
and whi ch copoly
copolyner, (ii)
(based on the we
bef ore neutra
t heir 2-nethyl al
carboxylic acid

|y esterlfled carboxylic acid copolyner conprlses (1)

acid nononer/s derived by copol ynerisation of at.
turated 10 carboxylic acid nononer or fits anhydrldq
meri sed nononer/s provide carboxylic acid groups to the
copol yneri sed non-acid mopnoner and 15 (iii) 15 to 38 wt%

i ght of the partially esterified carboxylic acid copol ymer
lisation) . of 3-al l yl oxy-2- hydroxypropyl noieties or
|yl 20 anal ogue (ie [err] is Hor[err]) by which the
copolynmer is partially esterified, b) the acid value of the

partiall$ esterified carboxylic 25 acid copol yner before neutralisation is
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t hat beforecﬁﬂﬁﬁmaﬁ%mulon t he copol yner -30 glves a solutlon vi scosity of

from25 to
the nature

from1 to 500 Pa. &9 WRibdBaRd £sled! [£<":i<h ONmanéMbyyE0N aaRdkel ngbg,f 90
wt % unneutral i se parthll esterjf d ar boxylic aci d copol yfe
and 10 wt % 1- net FORPL %géi?ﬁop RP) an©B&ci | PREBFPTELE Ie
plate rhgoneter. carﬁBﬂYiic acid: nmnomer or its anhydride and which -
copolymer:.sed monomer/s provide carboxylic acid groups .
to the copolymer,
(id) COpolymerised non-acid monomer and - -
- \/
15 R S | _
(iii) 15 to 38 wt% (based on the weight of the
'partially esterified carboxylic -acid copolymer
before neutralisation) of ° 3-allyloxy-2-
- hydroxypropyl ‘moieties or -their 2-methylallyl
20 analogue (ie -CH,-CH(OH) Hz 0-CH,-CR=CH, where R
is H or CH;) by which - the carboxyllc acid
copolymer is partially esterified,
b) the acid value of the partially esterified carboxylic
25 acid copolymer before neutralisation is from 25 to 60 mg
KOH/g unneutralised partially esterified copolymer and ‘

30

35

c) the nature of the partially esterified carboxylic acid
copolymer is such that before neutralisation the’ capolymer
gives . a solution viscosity of from 1 to 500 Pa sec when
measured at 60°C on a solution consisting of 90 wt%

unneutralised -partially esterified  .carboxylic acid
copolymer and 10 wt% 1l-methoxy-2-hydroxy propane (MHP)
using an oscillatory parallel plate rheometer. This

invention also provides a partially esterified carboxylic
acid film-forming copolymer wherein

#
N

¥



35 |nvent|on also prOV|des a partially esterlfled carboxyllc aC|d
filmfornmng copolyner wherein 6 a) the partially esterified carboxylic
agid copolymer 5 conprises (i) copolynerised acid nononer/s derived by
.copol ynerisation of at |east one unsaturated carboxylic acid mononer or its-
anhydride and 10 whi ch copol yneri sed nﬁgoner/s provi de carboxylic acid
groups to the copolyner (ii) copolynerised n-aci d nononer and 15

(i) 15 to 38 wm% of 3-allyl oxcy-2- hydroxypropyl noieties or their

2-nethyl al 'yl aI ] h p

partially est er| f [ ggl OBE)r Cﬂa}m %s&ﬁaélqﬁ'%q% par’&l qo g‘é’ését rcppgz&ymer
car boxylic ébl@omnnﬂqmmr (prior to any neutrallsatlon mhlch may be
subsequent |y perforned) is from?25 to 60 ng KOH g partially esterified

copol yier and 25 c¢) the nature of the partially esterified carboxylic acid
copol'yner is such thik) t RORbHNSFEPedi vaglid sbpaemex/gi sdezivedof bt om 1

to 500 Pa.sec when rgspolyfesisd€ioh Of a 0| Ulda@t Conel ShhBEtQkaeam %
unneutralised partially esterified carboxylic acid, copolynmer and 10 wt %
1- met hoxy- 30 2- hydr%é’??ﬂ@p‘a?u ) IQ E‘P\F/TE TanCBscits F&X‘}’ | 89| at e
. rheonet er. 10 Wien usdthidh @ommmieédqndn@mewstbravidéeaarhaxylhla.e

;partiaILy esterified, éﬁg%@% ligc, ggLd copolymer

(ii) copolymerised non-acid monomer and

15 (iii) 15 to 38 wt¥ of 3-allyloxy-2- hydroxypropyl
moieties or their 2-methylallyl analogue by which
the carboxylic acid clpolymer is partially
esterified

20 b) the acid value of the partially esterified carboxylic
~acid copolymer (prior to any neutralisation which may be
subsequently performed) is from 25 to 60 mg KOH/g partially
esterified copolymer and

25 c¢) the nature of the partially esterified cérboxylic acid
copolymer is such that the copolymer gives a solution
W viscosity of from 1 to 500 Pa.sec when measured at 60°C on
a solution consisting of 90 wt% unneutralised partially
.~ esterified carboxylic acid copolymer and 10 wt%¥ l-methoxy-
30 2-hydroxy propane (MHP) using an oscillatory parallel plate
rheometer. When used in a coating according to this
invention, the partially esterified carboxylic acid
copolymer will have been converted to a salt by at least

partial neutralisation by monovalent cations.

35 ' '
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copolyner will have been converted to a salt by at Ieast partlal
neutral i sati on by nonoval ent cations. 35 7 Good | apping requires that
the salt of the partially 5 esterified carboxylic acid copol yner be

di ssolved in the liquid conponent of ‘the coating conposition as oppoSed {o
merely being present as a dispersion of solid particles. However, the salt
generally does not forma perfect soluffion because its solutions are
usually not fully 10 transparent. Instead they scatter light to a snal

extent and may a hazy, when t he coat nposition_contains little or
no organic cosol&&ﬁa fng (requires ﬁb?%ré%ﬁ tFEPI?a§§§§#4ﬂ'ed

Copﬁl y Ees mscbrwfdwfe&fm@miena@f@:mpasymélﬁ bbg ?eésoldxﬁecgeﬂﬁr &lhley

such that ere the ¢ yoer.is fu eutralis sodi_ um cat.i onsy
The sl pr oqaEaR cotpeie GF ' FhdsFay 1 35SobRpRen Tov
conpri sing mérewyuhéxngcpnesenteasﬁatﬂéspatsianddESsmBi@fpartnnﬂese of
equal meigh te nd n P the
per cent age I'S. %&éggsegh% F%e h%tne h Ongﬁ?Ogléyt;%ét mater and
MHP) appear godusdon obegaugsni d&@ e?@lbmtl@nﬂ hgrgol usuea Uyas notoofuldy 48
hour s a&o[eeﬂa Wﬁr e?ftabi ﬁﬂgteeé&leh éa&teéftwt;hu eétsrg{nhﬁ exktlpeylic

aci d copoly neutralised should be sOluble to e extent that
the 25 sol épﬁoﬁ‘aé'or?pﬂﬁ%#%gh?y WWHSBNtHE (,C‘?ﬂﬁ’é%g eROmPoshEicn| CORKALPS wt %

of a 4:1 (byieelehbk HoXbeganik weselLvamt MEnabk@ttice, the nature of
the partially esterified copolymer which pfovides_ the
anionic moieties to the salt is generally such that where -~
15 the copolymer is fully neutralised by sodium cations, the
salt produced is soluble at least to the extent that a
solutionlcomprising-zs wtd anionic-moieties of the salt and
75 wt¥% of a mixture of equal 'weig.ht;s. of water and 1-
methoxy-2-hydroxy pfbpane (MHP) (where the percentage is.
20 based on the combined weights of anionic moiety, water and
MHP) appears clear to the unaided eye after the solutioh
‘has stood for 48 hours at 20°C. Preferably'the_salt of the
partially esterified carboxylic acid copolymer when fully
neutralised should be soluble to the extent that the
25 solution compfising-zs wt¥ anionic'mOieties:of the salt and
75 wt¥ of a 4:1 (by weight) mixture of water and MHP after
'standing for 48 hours at 20°C has a nephelometer turbidity v/
readlng of less than 80 nephelometer turbidity units (NTU) -
as measured.by the Clarlty.Assessment Technique herelnafter
30 described. To obtain a high degree of dissolution, it 1sf
preferred that enough monovalent cation should be present
to neutralise'at'least_75%'(most preferably at least 90%)
of the carboxylic acid groups which

35
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Standlng for 48 hours at [err] has a nepheloneter turbidity reading of |ess
t han 80 nephel oneter turbidity units (NTU) as neasured by the Jarity
Assessment Techni que hereinafter 30 desc8 bed. To obtain a high degree of
di ssol uti-on, it is preferred that enough nonoval ent cation should be
present to neutrallsq at | east. 75% (nost. preferably -at | east 90% of the

carboxylic aci d FEH@HRwhi EFuadly gth@mi CoPQlmery Wilke Dbegopofpishy

W: IklI be full Pewﬁa{ﬁiséad Aﬁne&&%a dé\ﬁi&m? fay be ﬁt‘%&%ﬁﬁ: I:iffh an
a al i ne corrp03| Lon 1S requir IS, a 0|rrportant that the
salt shoul d formaé‘ﬁjéﬁjel’éﬁlﬁﬂnBRSIIttl%§%m ‘g that if the acid

- value of the carboxylic aC|d copol ymer before neutralisation falls

. bel . C}V

1 Sou 510 O procit ohe o8lefr MpbREany, et Snf opaL ] pROhE RRAT
ot her hand, |f t lstatrlel snalutlenceed:s: 6las theen ctoundg thapodift itiwes ac:.d
develop - unaccep) ahly f 9E%kne, “BLELDEA Fl A1 q ] Pcopo1yme 0! HaRA D

conbined with n I mes el ec partlally
esterified COponmEm;alh@atmgn fallslhﬁlqwuH%§ mgK@H4gcecunnegytralised

macr onbl ecul ar %ﬁ?ﬁ ér ﬂeﬁ§ ﬁ@‘ﬁéﬂé¥aﬂ¥%§&tco homekatital Eiowly
di stribution and dgbﬁ macr onol ec arggterlstlcs not yet
appr eci at edl0 prec:.pltate over a period of several days. On the

other hand, if the acid value exceeds 60, the coating
compositions develop unacceptably poor water
resistance. '

15 Good lapping combined witﬁ short drying times
requires the selection of partially esterified
copolymers having a particular balance of
macromolecular properties such as molecular weight,
molecular weight distribution and no doubt other

20  macromolecular characteristics not yet appreciated.
The nature of this balance is far from understood but
it has been discovered that solution viscosities of
unneutralised partially esterified copolymers in

25 1-methoxy-2-hydroxy propane (MHP) when measured using
an oscillatory parallel plate rheometer reliably

- - - identify those partially esterified copolymers which

are suitable. MHP may be obtained from Dow Chemical
Company under the trade name "Dowanol" PM. "Dowanol"

30 PM may contain up to 1 wt% of 1l-hydroxy-2-methoxy
propane and up to 5 wt% of hygroscopically absorbed

. water as impurities. These impurities have no
significant effects and they are assumed to be
non-exsistent when calculating the amounts of MHP
used. If this solution viscosity exceeds 500 Pa.sec,



The nature of this balance is far fromunderstood but it has been
di scovered that solution viscosities of unneutralised partially esterified
copol ynmers in 25 - 1-nethoxy-2-hydroxy propane (MHP) when nedsured usi ng an
oscillatory parallel plate rheometer reliably identify those partially” *
esterified copolyners which are swtabl%0 VHP may be obtai ned from Dow =
- Chem cal Conpany under the trade nane wanol " "Dowanol " ;30 PM may.
contain up to 1 wt% of - 1-hydroxy-2-net hoxy propane and up to 5 w % of
hygr oscopi cally absorbed vvat er as inpurities. These inpurities have
no signi aIE ffects c}mhq(?/ are asst med t,0 be non- exsi st ent when’ -
cal cul at QRB&HFS RIRFE R tFrifs i1 5atlh Relewslt Paes@sbds 500

Pa. sec, 19h6 coa]t\lhgpsagg badbyewhpnoapphded| tot af ¥kt ibahowukrRreseor
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this viscosPa yS%I@esanGtmoatepnezeﬂabaysehls101§besd.tyoay>nr not esideed ent ly

partially epi@rpdigdeby adding allyl glycidyl ether which is 15

[err] or_its net yi' anal ogue to sone of the carboxylic acid groups via a.

ring op’eq“ ng of the oxirane ring to provide partially esterified carboxylic
aci d copol ymer aphé okbp¥Bymer is conveniently partially esterified by

adding allyl glyc:.dyl ether wh:.ch is

c CH -CH - 0 - - -
Hz H, CH, CH\,CHa_

15 _ . 0 W

or its methallyl. aualogue to 'some of ‘the carboxylic acid B
groups via a r:mg opening of the oxirane ring to prov:l.de
_ partially esterifled carboxyllc ac:.d copolymer as follows
20 '

-. CH, -C- ----_-------Copolyme_r chain-..--- ---CH, -_' Comommemm
0= C-0-CH,-CH-CH,-0-CH,-CH=CH,
_QH | ~ 0=C - OH
25 | | ' |

Only some of the acid groups react with the allyl or
methallyl glyc1dy1 groups with the result _that some acid
groups remain ava:.lable for neutralisat:.on to form the
salt. 'The 3- (meth)allyloxy -2- hydroxypropyl groups allow

30 the copolymer to undergo autox:.dat:.on as the coat:.ng dries
in air. Autoxldatlon is usually catalysed by the inclusion
of drying agents (such as cobalt ions. as, for example
cobalt octoate, naphthenate or acetate) in the composition
and they enable the copolymer macromolecules to crosslink
35 _ _ :
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20-[err] [err] 25 Only sonme of the acid groups react with the allyl or

met hal.l yl glycidyl groups with the result that sonme acid groups renmain
ayai l.able for neutralisation to formthe salt. The

3- (met h)atlyl oxy- 2- hydr oxypropyl groups allow 30 the copol yner to undergo
aut oxi dation as the coating dries in air. Aupoxidation is usually catal ysed
by the inclusion of drying agents (such as cobalt ions as, for exanple
~cobalt octoate, naphthenate or acetate) tn the conposition and they enable
t'he copol yrrer rmictrlmm eou'l'a:hs' t @achossbther35 or 10vidilt heothert h stmtharly
other or sabit! Shbedi St il 88 'ﬂgrsgtfaﬁmg £hciBde8®
optionally |nclude |n e conposi. t 0SS S necessary
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QOtl mum achi evemrent 0f st ance occurs

moi eties is fro?ﬁ%?%b“-‘%ﬁ?%cﬁ ¥|L°¥\k§|%t drethal gl oxyrr 2 yhedrexyprenyl

carboxylic aci dnamqbyﬁm lbeiowe Ieuwtgli saOpe&muAf tath pevément r?f water

esterificatjpn Ihe3 o] dr.ox t hei
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acid 20 to 32 wt% of the weight of. the partially esterified
carboxylic acid copolymer before neutralisation.

After partial esterification by the 3-allyloxy-2-
v 15 hydroxypropyl groups . or their methallyl analogues the
copolymer should have enough remaining carboxylic acid
groups to give it an acid value of 25 to 60 (preferably 30
to 55) mg KOH/g unneutralised partially esterified
copolymer. - Too low an acid value will not allow the
20 copolymer to have the ability to be made soluble by
neutralisation and too high a value destroys the water

resistance of the dried coatings.

The copolymerised carboxylic acid monomers or
25 anhydrides are derived by copolymerisation of acids or
anhydrides such as acrylic, methacrylic, itaconic,
crotonic, maleic and fumaric acids or their anhydrides.
Preferably the copolymerised carboxylic acid or acid
anhydride monomers represent from 20 to 40 mol % <f the

30 partially esterified carboxylic acid polymer.

The copolymerised non-acid monomers are preferably
‘predominantly derived from hydrophobic unsaturated monomers
- which have solubilities of less
35



groups to give it an acid value of 25 to 60 (preferably 30 to.55) ng KOH/g - °*

unneutralised partially estérified capol yner. Too low an acid value w ]
not allow the 20 copolynmer to have the ability to be nade soluble by =
neutralisation and too high a value destroys the water resistance of the ©
dried coati rg3anThewt¥opB| PRERi vatercar Boweves aasiimornmproportion 25 |
anhydrides e derievednéu-seral yRbhdalran slay?cl $ OF EbdHLeR: Such - as
acrylic, nmet hacri/#iy . ltaconic, crotonic, nmleic andfunaric, acids or
their anhydr§RES etfpty tReTEEPdrpRetos afINEHENR SO BRI Y aci d
anhydri de numbnehe urpiratetnéntralfsea partikldyolesteri¥iedartially

;esterifded ¢ | ¢.acjd. pol . The copolynerised non-acid oners are
pref er aéol y p‘?ée%m*jéﬁfl yég%ﬁi végash%eﬁydr op%@f‘?lﬁ%a Fr at AP nmers ~

whi ch have swdkophilic noént+acidilmonomeiran Gnotl¥den hydroxyat @thﬁt)]\_/v{e_yer
m nor pr.oporgd t: ci : gﬁgmﬁ T8 QLRI T
especially iééll?l?éseFequr %%ﬂ?%éédﬁﬁgpggg SO Sﬁ K f/i g?’% hreyLﬂt Trat e
neutral i sed (RSUaBI¥y Cpt ek@f i-e€y5 alkeayb:ox.ppilaretmu@ne:op@‘wml .
Exanpl es Ofmetnﬁ_@fdyiaﬁ'é@-réthinoﬁg”ma‘igéuﬁ&?o%ri%hﬂélc' ude hydroxy et hyl
acrylate, acryl am de. nethacryl am de and the  alkoxy (usually [err] to
[err] koﬁ/‘g’ef LY hEPe nlay TePhEdicrenRRCAFiG: BOTIOMErs | ’ROUM ecul ar
wei ghts. 10 notPr eber abpyesdnt hy diaphambantBon- aaii¢nOneRige Shaid d
unneutralised partially esterified carboxylic aciad

copolymer to be soluble in de-mineralised water to

the extent that a solution consisting of 10 wt$ U

15 unneutrélised_partially esterified copolymer and 90
wt% water after standing for 48 hours at 20°C has a
- nephelometer turbidity reading of. at 1least 80 NTU.
Preferably it should remain substantially insoluble
at 20°C whilst still unneutralised. L
20 T o
It is preferred to use hydrophobic non-acid
monomers of the type cohventionally used in making
resins for the paint trade. The carboxylic acid
copolymer may comprise just'one such non-acid monomer
25 such as methyl, ethyl or butyl acrylate but in
general it has been found easier to obtain a better

&

balénce_ of properties when a combination of at least NS

two non-acid monomers is used, one of which would
give a homopolymer of high glass transition

30 temperature (Tg), for example Tg above 30°C and one
which would give a homopolymer of low Tg, for example
Tg below -10°C.. Monomers should be chosen which
copolymerise at similar rates. Tg is calculated or
measured acéording to the procedures hereinafter



not- be+ present in anounts  which cause the unneutralised
partial |y esterified carboxylic acid copolymer to be soluble in
de-mneral i sed water to the extent that a-solution consisting of 10 wt % 15
unneufral fsed partially esterified copolymer and 90 wt % water after
standing for 48 hours at [err] has a nephelggeter turbidity reading of at

| east 80 NTU. Preferably it should remain substantially iLnsoluble at 20C
whilst still unneutralised. 20 It is preferred to use hydrophobic non-acid
mononer s of thedesqmd)emnvenExamptLleﬁ pfednon-aotdi ngonemers fwhiichhegive

paint tradeg I l,.se t, .on

non-aci d m)norrer °© ?fsnge% df %&ﬁi}%f%‘}ﬁ]ﬁﬁﬁ or ?&thaacﬁaﬁee, Q&Rﬁ]l n
general™ it has asedhatenni wﬂsfneeneo oExaiRPIGSbelft @lonbakanbmaﬁonmmeml@ls
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nmonomer s whi ch egitea SofosmixteEre of Ibxpndied nchada nedids whibhcradiades,
vinyl contain around 10 carbon atoms.

' Less conventional non-acidic monomers include the
\ " 15 adducts obtained by reacting glycidyl methacrylate which is

— ' N
CH CH-CH-0- C- C=2CH

or its acrylate analogue with fatty acids derived from an
20 unsaturated natural oil such as linseed oil fatty acid,

tall oil fatty acids or soya bean oil fatty acid. Use of

such monomers allows the weight of 3-allyloxy-2-

hydroxypropyl moieties or the methallyl analogue present in

the partially esterified 'copolymer to be reduced by up to
25 15%.. ' '

Preferably the partially esterified carboxylic acid
copolymer comprises from 0 to 55 mol % of the copolymerised

' non-acid monomer of the high Tg type and from 20 to 70 mol
30 % of the non-acid monomer of the low Tg. type. Too much
copolymerised monomer of the high Tg type or too little of

the low Tg type leads to poor lapping whereas too much of

" the low Tg type increases the time needed to achieve touch



e ———e—

——— - 7
: » ® e .. ., * 7

acefate and styrene. Exanples of non-acid nmononers which give honopol y‘rrer"s
of low Tg include ethyl acrylate, nethylltdacrylate, butyl acrylate and tfie
material conmercially available fromthe Shell Chem cal Conpany undet the.
trade 10 nanme "Vinyl Versatate" which is belieyed to be the viny] ester of

a mxture of bPENOIRSP chalRCBRIEIRIGh RFERTISHEd FORCIYMLTIO FESBLA
atons. Less Copegdire TRéutralisationEERIE pPéfedablie hve atdrgt Sof
obtained by re cting_]%;y(gid I gehgacryl ate which is [err] [err] or its
acryl ate analo%ﬁ@WMt f t?é 32i & derived froman 20 unsaturated natural
oil such as linseed oil fatty acid, tall oil fatty acids or soya bean oi

ot oxypr oyl ot et S o VBRERR.  mefarE T tEpRC neliand B4 ), BT,

esterified coppaptally beestewdddedy upcarbasylisy RAcdidkr altgpokymer
partially esterkld j | ' Y i om & 55.mol %
o the copol ymitSer §eaty grlsak st Py YEFReERERAY: Brcnl "RE 680080 ]
mol 30 % of thd0froGki dwhenodeteymined | ooy Tghet ymethngy mereinafter

copol yneri sed guuuEy t hgsRi : A 508k he | ow Tg type
| eads to poor [appi ngb%'eregtslgt g%s?ﬁgﬂ%fgfﬁgal g\?vah$bt Itog?pgh#nég?%ases t he '
Lime needd@ toaMeNage MoleRULar VahghHessis FREmAR: 080 \EO CBY hPPH ed

copolynmer itself '

. The organic cosolvent assists the salt to
dissolve and helps to control the viscosity of the -
- coating composition as it dries;}n.air which leads to
15 . better application including’ better lapping. The
cosolvent may also improve gloss.  Accordingly it is
"preferred that the coating.comPOSition should contain
at least 2 wt% (based on the weight of water and
cosolvent) of organic cosolvent. The improvements
20 become less worthwhile with amounts of cosolvent
beyond 25 wt% and so the preferfed range of cosolvent
concentrations is from 2 to 25 wt%.

The organic cosolvent should be a liquid which

25 plasticises the partially esterified carboxylic acid
copolymer and/or otherwise increases its solubility \J/
in water when neutralised. The cosolvent preferably
has a boiling point of from 75 to 200°C at 1 bar
absolute. Examples of useful cosolvents include '

30 alcohols, glycols, ester alcohols, ether alcohols and
the esters of ether alcohols for example: n-butanol,
2-pentanol, ethylene glycol, benzyl alcohol, 2,2,4
trimethylpentane 1,3 diolmonoisobutyrate, ethylene
glycol, monoptoyyl,nwmobutyl and monsexyl ethers,



;bkfore heutralisation should preferably have a Tg of from[err] to [err]. 5
wei ght average nol ecular weight of the partially esterified

The,

car boxylic

acid copolyner (before neutralisation) is preferably from 10

:000-.t 0 .100 000 when determined by the nethod reinafter described. The
nbost preferred range of weight 10 average nolecul ar weights is from 15 000
to 75 000. The organic cosolvent assists the salt to dissolve and helps to-
ol the viscosity of the coating conposition as it dries in air which

| eads to 15 better application including better |apping. The cosol vent
may al so i mprdve gloss. Accordingly it is preferred that the coating

conposi tion shoupgopgibaien g‘ilyééﬁs'fm&dﬁé’éﬂlm,sedeﬁﬁglbg Wer&§py1 ofandt ehuapd
o .

contr

cosol vent) of or
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range of cosol veglycolcemietaiylonsetlsef ; ond2ethy2enet %glifoolor gsthyl ether,
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car boxyl i c acid

ter when nz0t r propydeneTigd yeolb| nenemephylcesbeyr hie al 1methongy - pohndroky
f 75 to [err#§8g%g£ thPquolute. Exanpl es of useful cosol vents include

om
30

al cohol s,

g ester al cohols, ether alcohols and the esters of

et her al cohol s for exanple: n-butanol, 2-pentanol, ethylene glycol, benzyl

al cohol ,

U

15

20

25

2,2,4 trinerhyl Ry %&Fﬁéﬁaﬁgggsaauuw Sonpirideeer&hyeo! to

nonopr opyl , nnno?gtyl and nonohenxy

et 'a .
wt¥ of the at "least partially neutralised partially

esterified. carboxlyic acid copolymer (weighed before
neutralisation) where the weight- percentages are based on
the weight of non-volatile material in the composition.
Non-volatile content 1is determined according to the
procedure of ASTM Test D 1210 - 79 the contents of which
are herein incorporated by reference. For partial gloss
paints the preferred range is 5 to 25 wt% copolymer, for
gloss paint it is 15 to 30 wt% copolymer and for varnishes
it is 25 to 50 wt% copolymer.

It has further been discovered that carboxylic acid
'copolymers show 1less discolouration on ageing if the
neutralising monovalent cations are Group 1 metal cations.
The preferred cations are sodium,lithium or potassium.



14 .5 propyl ene glycol nononethyl, -ethyl, -propyl and -butyl ethers *
di et hyl ene gl ycol, dipropylene glycol, dipropylene glycol -nethyl ether
di et hyl ene gl ycol ethyl ether, ethylene glycol nononethyl etheh ¢ and
nmost preferably 10 propyl ene gl ycol nononethyl ether (ie

1- met hoxy- 2- hydr oxy propane (MHP). The coating conpositions usually
conprise from210 to 50 wt% of the at | eastapartially neutralised partlally
15 esterified carboxlyic acid copolyner (weighed before
neutral i sation) where the weight percentages are based on the weight of
non-vol ati Be material in the conposition. Non-volatile content is

determ ned according to the procedure of. ASTM Test D 1210 - 79 the centents:
of which 20 are herein incorporated by reference. For partial gl os:

pai nts the preferr & rebkRrinscopodymers owhigh dissolver Waldssiparqueous s

15 to 30 wt % qQRRIiyEE At fﬁfef/@ffé&fa&attatsﬁésto—zé@ w{@seo PEEERLL]: ?5
It has further. been discovered that carbox}x‘/lbcﬁ%a.gq gco pol yners shom/Ies
a

di scol our at i oftotedgh AP%) LR RIBPOXY EﬂFpﬁaPF8ﬁ§n&rénGF§@p 1
metal  cat-pons copl yiied ebechefiralifadd £ S UskCebBi UWE OtaRionss I tily be 15

- present if an alkaline composition is required.

<.

L

It has also been discovered that the gloss of dried
coating obtained from the coating compositions containing .
15 the saltS'of carboxylic acid copolymers can be improved bﬁ*"'
the inclusion in the compositiom of particles of insoluble
solid organic__polymeric material. Preferably the
_dispéréibn_shquld be sufficiently stable to tolerate large
- amounts of organic solvent and in particular co-agulation
20 should_ndt'occur on adding to.the=dispérsibn_enough-MHP to
‘give a dispersion comprising'33'wt%'dispersed particles and
67 wt% of a mixture of equal weights of water and MHP.

In order to obtain a highly stable aqueous dispersion
- 25 of the particles of the insoluble solid
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To -obt ai n copol yners which dissolve well in aqueous liquids it is preferred
that "at |east 75% (nobst preferably at |east 90% of the carboxylic acid

gy oups present in'the 10 copolynmer be neutralised. An excess of cations
may bé present if an alkaline conposition is required. It has also been

di scovered that the gloss of dried coatinggptained fromthe coating
conpositions containing 15 the salts of carboxylic acid-copolyners can be
inmproved by the inclusion in the conposition of particles of insoluble
solid organic polymeric material. Preferably the dispersion
shoul d be s% ficiently stable to tolerate |arge anmounts of organi c sol vent
and in partifcul ar coagulation 20 should not occur on adding to the

di sper%i on enough VHP to give a dlsper5|on conprising 33 w % di spersed

partictés and 6L+ \%’% f ﬁ%ﬁ%ubﬁagf f"}:eé ergtt5 . ﬁ%h%ré%e azp}es Q)

order to obtain a I 'sper si € pa
t he insol ubl e slhand.callm bondt cthe manemalprmemdaﬁulaﬂsocoanalmngs

necessary to c lg%gaﬂ |46

hydr ophi |'i c WDWH&? Mb e oft&‘? e st fl)l’lé.g;jg)t(;gékg é’:ﬁﬁ%ma‘g{r%c te%e
di sper sed. SWWWF?EGEBP@CUI e§u§Hoﬁ’deiré%ﬁ??-]c’tﬁ1t ‘&Pﬁe‘a’uﬁ?ﬁr cﬁﬂﬁ“!
noi ety and a myaRdny dediitf‘all:bcw dropHiltc pRildH i a fii&i:.%tlyahvhlch bonds

pocord ngly o9 gy gomecLly Sna AEoordLtiLg T \BMERA gl o Eiat)
compos1t10ns according to this invention preferably also
_ : comprise dispersed particles of the insoluble solid
) 15 material chemically bonded to hydrophilic.mblecules which
at least help the particles to form a stable dispersion in
the coating composition and which hydrophilic molecules
each contain a hydrophilic moiety and a moiety which is
bonded to the organic polymeric material. A preferred
20 chemical bonding technique comprises choosing a
- copolymerisable hydrophilic monomer which can be chemically
bonded into the organic polymeric material by
copolymerisation with other monomers of the polymer. In
. effect this means that the hydrophilic monomers should
25 comprise both a hydrophilic moiety and a polymerisable
moiety. Preferred polymerisable moieties comprise carbon
to



15 material chemcally bonded to hydrophilic nolecul es which at | east help‘.
the particles to forma stable dispersion in the coating.conposition and,’
whi ch hydrophilic nolecules each contain a hydrophilic noiety and a npiety

x

whi ch is bonded to the organic polynerix7 material . A preferred 20 ¢
chem cal bondi ng t echni que conpri ses choosi ng a copol ynerisabl e
hydr ophi I i ¢ nononmer whi ch can be chem cally bonded into t he organic

“pol yneric caxpas i gfioubke clsmdarerseali omsn tallyhde, noasmlats toe
pol yner. bR t@ldfc85k1dtd Gr®ass, t hat the hydrophilic nononers should 25
olynerisabl e noiety. Preferred

conprise both a r}girqc;_gli | . i eté,ar,ld a :
pol ymer Psabl e nGIRAGFIFEbNpRYSECRRLLAR + FTOUPE, chRELRAedo@adHHon@E  such
ﬁsd al Ihy: | polyd@riglyal @yﬁluldmdmh _r,ylc&iaeif:wml»m QEol_xazolﬂiéfaﬁi:Bﬂs %f_ ’H';‘ f
ydrophilic QU i ncl ude, _.chains .0 ol v(vin yrollidone), chains of
pol yoxazol Pr?ég’@l’\%%s?ss oS IRTHAR HE s p%]%‘é%‘%é?¥ iifg’r? t?\ﬁcr%‘%ﬁ%ﬁe S%br
chai ns of podly(ettyllense oxide) wusually coontaimimgfriirom®O20o 86 45 .-
i nt erconne _ :__eékeﬁ X| cu S'i"‘#' se fgund_y | koxy
(preferabl 3&%%[{%_xy od;ekgﬁyg%g%glé%%?enét _aéécriyl/#%%)'es an(‘?t_ﬁg ﬁ:eljégc%?on__ '
pr oductlOof f}@émdaalyt_ﬁ kPBY 't.@%ﬁﬁ%ﬂ%e‘ﬂ?tk@ﬂ) eﬁ?@lﬁﬂt@éflm EQ(W% 1 of
Eur opean Pﬂeedﬁac%%(aﬁcééaéﬁ&ntﬂ?' BelcbP4n38fodulte T stittadiytikLtoRr €
‘herei n incorporatéd bé’ r ef egenci. The reac |o(_{| Brodu]c_t 15 bell eved to have
the formul £raillyl ether, butylene oxide and Example 1 of European
- Patent Specification EP-B-0 094 386, the contents of which
are herein incorporated by reference. The reaction product -
15 believed to have the formula: ' o/
(CH, =CH - CH, -0 - CH, - )3 C - CH - 0-(Bu0)2-(EO)35‘ '

where (Bud), is a chain containing two interconnected
butylene oxide molecules and (EO) 4 i8 @ chain containing 35
20 interconnected ethylene oxide molecules.

| The insoluble solid material to which the hydrophilic

molecules are bonded and from which the particles are
fo_rmed is preferably ;dn organic p'olyme'rfic' material which is

25 not dissolved by the liquid component of the coating
compositions. It 1is preferred to choose polymeric
materials which are cbnventionally used by the paint trade. - u
These are reviewed in Chapters 11 and 12 of the third
edition - of the book "introduction to Paint Chemistry and

30 Prindiples of Paint Technology" by GPA Turner and published
in 1988 by | '

35.



[er-r] where (BuO)2 is a chain containing two interconnected butyl ene oxide
nol ecul es and [err] is a chain containi g 35 20 interconnected et hyl ene
oxi de.nol.ecul es. The insoluble solid material to which the hydrophilic
mol ecul.es ‘are bonded and from.which the particles are formed is greferably
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fumari c or mal ecardoxyd i tawdids such as acrylic, methacrylic,
itaconic, crotonic, fumaric or maleic acids or their
C, to C, es;ers; '

Preferably the coating compositions comprise

15 from 10 to 50 wt% of the insoluble solid particles
where the percentage is based on the combined weights
of the particles and the anionic moieties of the
salt. The size of the particles of organic polymeric
material can sometimes be impbrtant. For example

20 very small particles may decrease the ability of the
coating compositions to lap whilst very large
particles can impair gldss instead of impfoving: it.
For these reasons it'is preferred to choose particles
having a number average diameter of not more than

25 1000nm and preferably from 25 to 600 nm.

In general where the insoluble solid particles
are particles of organic polymeric ° material,the
polymer will have a weight average molecular weight

30 of at least 30 000. The Tg of the polymers will
' usually be less than 100°C and preferably less than
25°C as calculated using the Fox equation with the
procedure hereinafter described. The polymeric
material may include moieties such as methylene
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[err] to [err] esters. Preferably the coating conpositions conprise 15
from10 to 50 w%of the insoluble solid particles where the percentage
i s based on the conbi ned wei ghts of ife partlcles and the ani'onic noieties
of the salt. The size of the particles of organic polyneric mterial «can *
sonet.i mes be- i nportant. For exanple 20. very small particles may decrease
t he. abllltygﬂOURSuadiiﬂ¢nE) Tonpoarbonnto t carbbap dbubde bends - | ar ge

particles C%jdﬁ%ﬂ&#&%ﬁ{%ﬁ&f&nl gor éngoh]izlng éoingé?Qtl% sons it is

preferred to choose par aving a nu er averag er of not nore

than 25  1090/@% & 3%eferably from 25 to 600 nm- In genéral where the

I nsol ubl e solid particles are partlcles of organic polyneric

naterigl,the pol'yner. wi lJ. have a wei ght ayerage npl ecul ar wei ght 30 ok at
0

| east 000, THELSTALIOWS e polumeric; matarial| $operresdinian [ ervd
and pref eralel;theasyiﬁlamt%élﬁsorabb%%ﬁdoﬁidﬂsabme ﬁazleeﬁe%t g Wth the |

procedure c Th mat er nay I ncl ude
noi eties suc ggn%%#ﬁ§ll 6%. ?od% agﬁ?%c%ﬂﬁpo§6%18§r§8ﬁﬂto Scar bon
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The coatlng comp051t10ns_ may addltlonally

contaln components conventionally used in maklng for

examp;e pa;nts, varn;shes or woodstains. Such o g
15 components include pigments;- .dyes, extenders,

‘thickeners, fungicides, anti-skinning agents, flow

improvers and ~ drying . agents. The coating

comp051t1ons have also been found to have' a good

ab111ty to soak into wood and so they are useful as
20 woodstains.

The  various measurement and essessment
techniqﬁes_referred to in this specification are .
defined as follows: - -
25 | - |
Dynamic Viscosity Measurement Technique:
B The dynamic N\
v1sc031t1es . of ' the solutions - of _unneutrallsed .
partlally esterified carboxylic acid copolymer in |
30 1-methoxyb2—hydroxy Propane (MHP) were measured u31ng
- an oscillatory parallel plate rheometer. '

- An qsciilatory parallel plate rheometer consists
of a rotatably oscillatable horizontal cirCular. base
Plate spaced below a parallel circular top plate



other conponents of the coating conmposition such as the 3-allyloxy or
3- net hal | yl oxy-2- hydr.oxypropyl “groups igp the carboxylic acid copolyner. 10
The .coating conposi tions may additionally contain conponents
conventionally used in making for exanple paints, varnishes or woodstains.
Such 1? conp®AEnted omal udterque dpaamt s In dises the sgavalerbetwéénkener s,
fungi chvdes, a ng o | er. n

agent-s. The Ehe- %ggtelaﬁgggo%%g'g%ﬁ (]))ﬁ; \e%ve éﬂq\é %eebﬁaa ounlgltélé g'f\c?;ive a
good -abi l ity tEN€oaRask: oPRaEE anéssoﬂlaﬁ"@y &ce ussiailllate( witdbodsa ai ns.

The various preraetetrnined tudea%%e%%'ﬁih tﬂ@'ﬁiﬁaﬁfﬁ Higy to
in, this ospecification &ﬁﬁ ined as follows: 25 Dynam c Vi'scosity

Measukgma?ut TethRTHEBCY The nﬁﬁf"?l\ﬁ s¥3Scoedastical I coupieg | Jke  of
unneutfal i sed phatesl 5p eshati thed oat:liu)altlmnamo& e | Wade | ke

paral 16l pt at < hESEeR! 8 REralE by SRl 3RE B0, IR0 M s 1
of a rotatablytgsquelaSabBéancedsztahnnpppobang ttorerye atpp kiE ecko bel ow
a paral el ci{hd! 86p p2BtePbP! Bhe tOPque bar so as to keep the top
10 plate stationary. The frequency of oscillation is
gradually reduced. The applied torque needed to keep
the top plate stationary also reduces with the
reducing frequency of oscillation until eventually at
W, lower frequencies it becomes constant. This constant
15 value is a function of the dynamic viscosity of the
sample and the geometry of the rheometef. 'Hence the
rheometer can be calibrated to read dynamic viscosity
directly.

20 For the purposes of this specification, the
rheometer used is a Bohlin VOR rheometer supplied by
Bohlin Reologi of Lund in Sweden and described in
their brochure "The Bohlin VOR Rheometer" the
contents of which are herein incorporated by |

25 reference. The plates used were 30 mm in diameter,
spaced 1 mm apart and made from stainless steel. A
93.2 g cm torque bar was used together with a strain
amplitude of 0.05 and a frequency range of from 20 to
0.01 Hertz. The measurement was done as follows:

30 I '

Unneutralised partially esterified carboxylic
acid copolymer was obtained as a solution in MHP
which solution consisted of 90 wt% unneutralised
partially esterified carboxylic acid copolymer and 10

A
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nmounted on a torque bar. In use the space between the plates is filled by, -.
the sanple to be neasured and the base plate Is made - to oscillate«
W th a pre-determ ned anplitude of strain at a suitably hlgh 5 -
frequency. The sanple viscoelastically couples the plates so that the
oscillation of the base plate inposes a. 2jorque on . the top plate. Thi s

| nposed torque is bal anced by an opp05|ng torque’ applled to.the top plate
by the torque bar so as to keep the top 10 pl ate stationary. The '
frequency gfg0 mﬂa' TP ho1 '&ﬁéﬁddr@% 'i/nﬁfé&ﬁeéd 'braewaaal lta@ prates rigeded

to keep the top pldte stationar Teduces wth the red uclng ﬁguency

of .osci | Bat the uheomeLent and )h%ﬁ't¢4)V\Ep fqoe(ﬁ:encF[(gs was jEaneel

Thi s const aphat5 tempil M ife A kHOE§heaE Ot he! heagynelienty iGpeastion] thg,
sanpl e and the geonetry of the rhe%neter Hence the rheoneter can be h‘&

calibrated to read dynam c viscosity directly. 20 For the purpoées
of this smesicdh Ofime tMeaglieem@het used is a Bohlin VOR rheoneter

suppl i ed by Bohlin Reol ogi of Lund |n£$£edg?ﬁ%n ggi rlggg.Whlt@@é'

brochure "The Bohlin VOR Rheonet con chare Herein
i ncor ponat edpplizd coatingrite batene| drys teetouahr ds3oneasureddbams er,

e tsed t oSaR. adin{Biy EPdaatrs 882 BB 72 frgqﬁ?niﬁr?‘;ﬁgﬁaéf
from20 to 0.01 Hertz. The neasurenent was done as follows: 30 :
Unneutral i sed gagéiak! % ¥0e¥&" 6bi e CehDerylist applied at 20°C and 50%.
relative hum;dity to a horlzontal planar dry coat of
15 conventional llquld gloss alkyd paint such as "Dulux"
(Registered Trade Mark) brilliant whlte liquid gloss which
had been allowed to dry at 20°C and 50% relative humldltyi-_
for at 1east 7 days. The coating is. maintained at 20°C

<

throughout the measurement procedure. A-hopper_hav1ng a

20 small outlet in its base is filled with sand which then-'
trickles through the outlet. The hopper is caused to
traverse the coatlng at a speed of 25. 4 mm/hour with sand
trickling onto the coat;ng Initially the sand sticks to
the coating which is still wet but as time ‘passes, the

25 coatlng dries: and there comes a p01nt when the sand ceases
to stick to it. The time taken to reach th1s point is _
regarded as the touch dry ‘time for the purposes of this . \J -
speciflcation.: The point is easily detected by blowing the
loose sand from the fully dried: coatlng S0 as to leave a

30 trail of stuck sand of a length from which the touch dry
time is calculated by d1v1ding the length of the trail by
the speed of traverse.
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acid copolymer was obtained as: a solution in NHP which solution

consi sted of 90 wt % unneutralised partially esterified carboxylic acid
copolymer and 10 © 21 wt% MHP. The solution was introduced between the

pl atés of5 the rheometer and heated to [err]. It was maintained at that
tenperature throughout the nmeasurenent operabi on. Touch Dry Tine
Measurenment: The tine taken for a freshly 10 applied coating to becone
dry to touch is measured by a sand deposition procedure as follows: A

- coating 50 to 60 um tmpﬁx'-S(m@iseéraa Teade mﬁkﬁwﬁpiﬂmumm@miqum

a horlzontal ar at_of 15 cony

such as " u>8 %@%ﬁ&’gdpﬂ-ﬂﬁelﬁmﬁﬁl‘gﬁﬁl ?I:&orq,\,%'f{ee Pglldﬂ:lsd ‘%()JSSSP% é%
. had bqu? al | onerperiy chemtcal dndust¥ied Al eohSildaigly Emglamdl.east 7
. days he coating is maintained at [err] throughout the neasurenent

- procedure. A hopper having a 20 snall outlet inits base is filled with
sand whi ch t herWaterkSpott Resdghance estst . The hopper is caused to
traverse the coating at a speed of 25.4 r‘i‘ﬂé"OUEeMEEaﬁéQd tg# ckhi ngfﬁglqu
the coating. 1Initially the sand sticks to the coating which is still

but as tinelpasappliedecostiagattn@isfiguralionety c%%ralﬁoﬁﬁsqmt%
sand ceases to Sbifkwk® it. The tinme taken to reach this point is regarded
as the touch dry time for the purposes of this speC|f|cat|on ‘The point is
easily detected by blow ng the :

Method A:
A coating 50 to 60 um thick is applied to a dry coat
N\ - 15 of a conventional alkyd paint obtained as in the touch dry

test above. The coating is allowed to dry for 24 hours at
20°C and 50% relative humidity. Then a 1 ml drop of water
is deposited onto it. The drop is removed after 15 minutes
and the coating is examined for disfiguration.

. 20 '
Method B:

. The procedure of Method A is followed up till .and
including the deposition of the drop of water. ‘However when
the drop has been deposited it is covered by a watch glass

25 and sample under test. is allowed to stand at 20°C for two
hours. Then the glass is removed and the ~sample is
U immediately wiped dry and examined for disfiguration.

~ Clarity/Turbidity Assessment Technique:
30 o _ _ B The clarities
'_ or turbidities of solutions of salts of a fully neutralised
partially esterified carboxylic acid copolymer in a 4:1 (by
weight) mixture of water and l1l-methoxy-2-hydroxy propane
(MHP) were assessed using a nephelometer. |
35



-l oose sand fromthe fully dried coating so as to |leave a 30 trail of stuck,
sand of a length fromwhich the touc®3dry tine is calcul ated by dividing,
the length of the trail by the speed of traverse. 22 "Dul ux" (Regi stered

-Trade Mark briII ant ui,d 5 gl.oss al kyd palnt |s avai |l abl e from”

the Pai nts) Di Vi 5| #rﬁ@?#ﬁ? (‘:ﬁeﬁf‘géln tnmé’rtl et ¥ ough Engl and.
Watsr Spot F@smp&necthéesnigﬁhe seattiering bela.:fﬂyesldﬂ Parmniglesl coating
Lo-01 o119 Sbadfeliodel i a! 5439985 Fast Ll | " ipdigtig | 19 50 10
obt ai ned as apil th@ﬁca 8tandsrd diqudd 'Clwta;amnsg nos mt.n@cESO dry for

24 hours at &ﬁérﬁeﬁﬁéléﬁétéel ghingshuy ﬂp& gater is

deposited onto it I's renove nutes and t e coatl ng™} s

exan ned fortmgﬂgﬁu?aﬁmgeZBnﬁ!@Fho&est ?Wél ﬂ!%’eﬁﬁse e vansmt s

foll owed up éflhgne Igéhudeﬁedt be demesi tslaﬁﬂu@‘ imhe adrqmeifzdﬂﬁ However -
when t he dro& has. been degg ed ILt is cove g?yea vvatc | ass 25 and
i é"&"ﬁf

sanpl e under9tE8tt1@n, P8 3CUdaxy &0 | exXtfan t he
glass is r ermmeulnandftmxbgnarrptatterem ahe xesuoetmtme arell #pdave ned f or

di sfi gu_{@t ' O@o the standard is g1ve_n in nephelometer _ turbldlty
units (NTU). The smaller the reading in NTU, the
less is the turbidity and hence the greater is the
clarity of the solution. '

15 ' Fot the pﬁrposes of this specifiéation; the
nephelometer used was Model 40-005 supplied by Turner
Designs of Mount View, Ca;ifOrnia USA and it is
described in their brochure "Clear Water: Turbidity
Nephelometry®™ Form 40-480, the contents of which are

20 herein incorportated by reference. The standard
chosen was the 4:1 water/MHP mixture mentibned above
'for:which'the,nepheiometer_was_set to give a reading
of 0.5 NTU at 20°C when operating in its x 10 mode.
The measurement prdcedure used was'as follows}

25 o |
_ A solution of a salt of a fully neutrallsed _
partially esterlfied carboxyllc acia copolymer was \/
obtained whlch comprlsed of 25 wt% anionic moieties '

30 of the salt and 75 wt% of the 4:1 (by weight) mixture
of water and MHP where percentages are based on the.
combined welghts in the solution of an10n1c moieties
of the salt, water and MHP. A 20 ml sample of the
solution was taken and maintained at 20°C for 48

c -



Clarlty/Turbldlty Assessnent - Techni que: 30

THe clarities or turbidities of solutions of salts of a fuIIy neutral i sed
partlally esterifi‘ed carboxylic acid copdlymer in a 4:1 (by weight) nixture
of water and 1- nethoxy 2- hydr oxy propane (MHP) were assessed using a

nephel onet er . 23 A nephel onmeter. i s_an instrunment designed to conpare
t he ght sczﬂqqﬁﬁ @%blﬂ??’} its parbidity swapemeagurpda Ppquth

rel ative to thameplglcitedE Pé1abivet¥ootnd 3t andatdr)map dtaﬁaheam ng no
particles. 5 The nephel oneter shines a horizontal beamof [|ight

t hrough a sanpl e under test and neasures the —~anount of |light scattered
by the sanpl ésoJution IStaabrivy ANssestment:perpendicular to the beam

. The rg amount of, | At h to
The SR AV (Pn AR LSl BYnd 5o b, S8 RREhEK P B et s,
~smaller the r&ﬂua\gsaltn ofila fuhbylneutraliaedt paptilal}yaesteridd edhe
greater is the e u pese this
speci fication, é%fﬁd%ﬁ oneteraél)jg6 GZO gg% %gpp |gd&by%P rner '
Desi gns of MoWRight wmlxtkﬁﬁf@fHV%tQEw@nﬁnﬁﬂplWasl§1&@HGﬂ|5@d5tﬁn§he|r

brochure " C earggfit A :days é”ﬁh%ﬁhﬁ@ﬂﬁ&i:@f‘%&i tE9heu4at4d0°cl.hemgent ent s
of which are 20 herein incor ortatf g referenge. The standard
10 solution was then examined by the unaided eye to see

whether any precipitation had occurred.
Weight Average Molecular Weight Measurement:

Weight average molecular weight is measured by
making a solution.consisting of 0.5 wt% copolymer in.
99.5 wt% tetrahydrofuran and subjecting the - soluion
to gel permeation chromatography using 300 mm linear
20 columns packed with 5 micron polystyrene gel supplied
by Polymer Laboratories Ltd of Church Stretton,
England. The results obtained are calibrated .against
a polystyrene standard.

25 Particle Diameter Measurement:
' - | Number average particle
U diameter is measured by photon  correlation
spectroscopy using a Coulter nanosizer as supplied by
30 Coulter Limited of Luton, England.

Discolouration (Ye110w1ng) Test:

The dlscolouratlon or
yellowing of a coating on ageing is assessed using
spectrophotometry as follows: '
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chosen was the 4:1 water/NMHP ni xture nenti oned above for which the

nephel oneter was set to give a reading 0.5 NTU at 20C when operati ng
inits x 10 node. The measurenent procedure used was as foll ows: 25 A
solution of a salt of a fully neutralised partially esterified carboxyl e

acid copolyner wep ebhditef !\@chn@%ﬁird]ﬁ%gf %émfe%%acw@laaset'es 30..
of the salt and 75 w %_of .the ure .of water  and VAP

|
wher e percent cet, ang, &t eent c&ﬁ’ r%d %\% Ght sUSANGHEITHAR | oA
ani oni E oI e; l:emminihhndﬁm tczl%ma’]gner%dJ#ﬁfrﬁc?Q thes g ectande Saléyg i on
was taken an i nt ed at or o] turbidity
was measur ed ﬁﬁgﬁ@&&%n&)em é'lné:ﬁ%a}% tu'ﬁgm4q§°v\é:t%r7%@§t YAar d.
Sol uti on 55t abimeagutedessrknised to calcd&aneualBn(gemmcwinm)33vum%éﬂ‘
ani oni c rmletl ul Ly, .n |aII
car boxyl i c -aci c%%ﬁ%ﬁ%rn %cf"%?ﬁvm&ﬁtﬁ%éﬁéb gY{%Se&h é %‘F%ter
and MHP was alwasethen mmmecﬁbedlﬂtodaém\ulaeedl ageﬁnmmmmmngd dte
[err]. The 10 t sg.th ex d e o]
et her ' any prEREoPLERYS Ao " YA U o ehQC BB TRl HEre 92%%5
Measur enent : gh¥shght mmlqwe&mcarcmlgm 29°@sasdhal by _
10 reflectance measurements were repeated and again used
| to calculate the CIELAB B value. The difference
between the B values before and after age1ng is a
measure of the amount of yellowing which has occurrad,

-
L 4

15 Determination of Tg:
' o For the purposes of this

sPecification, the Tg of a*hombpblﬁmer is taken from
Table 14 in the article "Concepts Involved in
Designing ACrylichopOlymerS’in7éolution" by D H |

20 . Klein published in the "Journal of Paint Technology"

' Volume 42 No. 545 of June 1970, see pages 335 to 351,
the contents of which are herein incorporated by
reference or if the homop01ymer is one which is not
present in Klein's Table 14, then its Tg is taken

25 from pages 143 to 192 (the- contents of which are
herein incorporated by reference) of Part III of the '¥J
second edition of'the'"?Oiymer Handbook" edited by J
Brandrup and E H Immergut and published in 1975 ‘by.
John.Wiley & sons of New York or if the homopolymer

30 is not present in Klein's Table 14 and the “Polymer

' Handbook", then its_Tg 1e determined by compensation
differential-seenning calorimetry as described on
pages 4 to 9 of the book "Thermal Characteristics of
Polymeric Materials" edited by E A Turi and published



maki ng a sol ution consisting of 0.5 wt%copol ymer in 99.5 wt %
tetrahydrofuran and subjecting the soluion to gel permeation chronatography
usi ng 300 nm | inear 20 col ums packedggi th 5 micron pol ystyrene gel

suppl i ed” by Pol ymer Laboratories Ltd of Church Stretton, England. The
results obtained are calibrated against a polystyrene standard. 25
Particlie Di ametm Mbazur Byenhcabienier PressgaNCG! (IXdmdchiamDitl, tle

d at t
nanosisor as’ sufpRFels, oscBhiERT! paBeR AL HER A Gthrbathide” by
Di scol our ati on ¥&ferencag) Thet: calerdmetsiyoshouldh de e foymed ofom
coati ng on agei gﬂmgzegs%ﬁéﬁdh ngegae ass%eet a xﬁ&(}pv&oo 25 A

coati .100 um t was a to dry

[err]. Us5 ng CESEARS Eggﬁgﬁﬁl-unirﬁaﬁhc'gl@N&e( mmﬁq diavevare that

reflectance of mphgueembhis 8 24 B¥e Nis1EdNS AdciPaAY tidd md¥e NreNEs S
measur ed and used to calculate a B (yellowing) value in accordance with

t he Cl ELAB sysf’ém *$me  coat | ng was then subjected to sinulated agei ng by
storing it for 30 days in air and in the dark at [err] after which it

was al | owed 0 goal nlOOkeEhl: unlRGebd1s el LAY IR S Wer ©

repeat ed and ag
10 copolymers is calculated using the Fox e_quation

employing values for homopolymer Tg which are
determined as above.

- The invention is further illustrated by the
15 following Examples of which Examples A to G are
comparative. ' '



£

to calculate. the CIELAB B. val ue. The difference between the B . values,
before and after ageing is a neasure of the anount of yellomkng.mhlch(s
has occurred 15 Det er ni nati on2df Tg: For the purposes 'of this
specification, the Tg of a honmopol yner is taken fromTable 14 in the =

article "Concepts Involved _ L0 I gni Acrylic Copolyners in Solution".
by -8 H 20 Kleig published-inEﬁthEF%uangﬁp Paint  Technol ogy” Vol ume 42
hb‘§§45 of June 1970, seBNPaGOMPABATIVESEEKAMHIE @ontents of which are

herein incorporated by reference or if the honopol yner is one which is

not present in Klein's Table 14, then its Tg.is taken 25 ° from pages 143
to 192 (thePEPPRERELORf oL Rarkiadly Esterdfiieh Garhoxylisy Acfdrence) of

Part 118 of cépergmersd afati oRatbribasedo! Y E¥atiAbodompiliiethdy J —
Br andrup and éb@ 7 and_published_in 1975 by John ey & Sons o¥

H. || :
New York of QanﬂEnﬂgﬁgg%ﬁ§ﬁe?f3539 FOPRI¥METSsent in Klein's Table 14 and -
the "Polynmer Handbook", then its Tg is'detgrgined'by cznpengat}o?h b. y
i i i | or et d ' : s 4to09 o e boo
Crhernal Char aot e ERrER' 80bTERbI T e SRR RomoS iR BomsArtang Tur 1 and
publ i shll oRecopolpderised Asadydic BcddsmoNomerlormduh) varibus he
contents of é%*&ﬁ gggée&;ﬁoﬁgéegﬁlhaﬁghgggab%g Q¥mﬁfﬁﬁgence.lThe

calorinmetry sho e perfo

=

*

‘or : .
copolymerising the monomers ~in 1l-methoxy-2-hydroxy

propane (MHP).- This was done by taking an amount of
15 MHP equal to either 25% (EXamples 1; 3 to 5 and A) or .
40 wt% (Examples 2 and 6) of the combined weights of \yi"
the acid and nonfacid monomers andfheating it under '
reflux to 120 to 130°C. A mixture of the monomers
Plus 5 wt% (based on the weight of the monomers) of a
20 free radical polymerisation initiator which was
tertiary butyl:peroxybz—ethyl hexanoate was added to
the refluxing MHP over a period of 3 hours during
which time copolymerisation occurred prbducing a
solution of carboxylic acid copolymer in MHP.
25 Refluxing was continued for an extra 15 minutes and
then a further 1 wt% of initiator was added over a
period of 1 hour to ensure completion of the _
copolymerisation. The solution was then allowed to \‘)
Ccool to room temperature.
30 ' | '
‘The solution was re-heated under reflux to 90 to
95°C and then allyl glycidyl ether and 1.5 wt% (based
on the weight -0f the ether) of 40 wt% solution in
water of an oxirane-ring opening catalyst (which was
benzyl trimgthyl ammonium hydroxide) was added



sanpl es which have been heated isothermally at [err] 5 for 15 m nutes.

It shoul d be nmentioned however, that neasurenents of Tg are sel dom accurate
to nore than [err]. The Tg of the unneuBal i sed copol yner and other 10
copolymers is calculated using the Fox equation enploying values

for honopol yner . Tg _whi ch are_deterni ped_ags_above. _The inventd on is
furtherNil | ust;%%ﬂ"gfletﬂ‘ée{Sa PEri8 'ﬂg Exaﬂ’f! €Syt '@ﬁ i es A
to G-are conpzasititiken héatedAMPOES130TOt6 ANBSCOVPARAEBXVE ERMIRLE A
Preparation of | rifj rb ls cid Co xﬂﬁg and
Wat er - based ég%%%@%ﬁcg%lgsi tlb‘g'dﬁyc%nt él‘{#gg& Sal ts?%&ert he%ggpo yls'lngr S:
Firstly a carbm®sterifited tbeoranbexyaaci acidgcopolysercol yneri sed
acrylic) apid n@eeRsoiAgdan' 2aAEE1BAPOLLEREISATARN ABdhaORATE IS

- made b}’ copol ynmerising the nononers in 1-met hoxy- 2- hydroxy _propane (I VHP)

" This was done HRYXRRX¥I1Gn a8Fddnt IBPUPS /AP &é&alcﬁg 259K anpl es

I, 3 to 5 and Agopdigmert to( Eseoabee &8 agdlarion oFe @onifinesfuamgics of

t he acid and non-acj d._.nononers ang heat | n t. under, refl to 12Q_to
[err]. A nixtRREELPII¥cOSEBRLALP pF&é'i’Stht%c(b%éé oﬁ‘ﬁ%‘%r&htn})f,the
monormers) of a MHP. Heating under reflux was continued until the
10 epoxide value of the solution had fallen to below 5mg
KOH/g non-volatile contents of the solution and then

the solution was allowed to cool to room temperature.

— The amounts of acrylic acid, non-acid monomer

15 and allyl gylcidyl ether used were chosen SO0 as to
produce unneutralised partiaily esterified carboxylic
acid copolymers having a Tg of about -3°C and also
the molecular and weight percentage compositions,
acid values and weight average molecular weights

20 shown in Table 1. The weight percentage of the added
allyl glycidyl moieties is based on the weight of the
partially esterified carboxylic'acid copolymer before

neutralisation.
25 _ A small sample of the solution of partially
U esterified carboxylic acid copolymer was taken

and MHP was removed by distillation at 1  bar
absolute to produce a more concentrated solution
consisting of 90 wt% of the copolymer and 10 wt%

30 MHP. The dynamic viscosity of the solution was
measured by the technique hereinbefore described and
the results are shown in Table 2.

The remainder of the solution of partially



20 free_ radical polynerisation initiator which -was tertiary butyl

per oxy- 2- et hyl hexanoate was added tggthe refl-uxing NHP over a period of 3
hours during which tine copolynerisation occurred producing a soluttpn
of carboxylic acid copolyner in VHP. 25 Ref | uxi ng was continued for an
extra 15 m egterifiel iderbexylid hacid edpodbimeri wast onemaadeed over a

Eﬁ{hi’?on"&ayﬁ%ﬁ i, SPH G ek0 MLAiLas Bharuhi e nbaRRIAARF L 381 { o0, The
r e=heat ed uM&utnaﬁﬂ59<aliEEheo va; ining hcarbokyligl acidy| ggoM®s and 1.5
wt % (based qp ffﬁ ﬁé;ﬁé%%gi%g‘gzw%?{@éﬂbukbﬁn Fb’iu‘t‘.’%‘f{ of an

oxirane-ring o enlng ca yst trimet amoni um
hydr oxiSde) Ofas QadoVé?FlumZSS%}%pvﬁ’%e wer Haﬁ'éiﬁéaYof e§t@;r|a,§t1@§l The™

sol ution Wa%aﬁﬁaﬂyliﬁﬁﬁéihtébpd. et 0 135C under refl ux whereupon “he
al |yl glycidyl . ether - partla |y esterified the carboxylic-acid :

copol yner by 5 undergoi ng an” addition reaction with sonme of the
carboxylic aci da goxtpion of the als@vbosaltcsomendncwasl yaikent 0 produce a

T P A e e CondedihE b P BRBAEEY <L 0k e val ub of
t he souwtlomdtarﬁhaSeﬁl¢aatmngwcdmmps1tlon comprlslng of 25 wt%
anionic moieties of the salt and 75 wt% of a 4:1 (by
weight) mixture of water and MHP, the percentages
being based on the combined weightsi of the anionic

moieties, water and MHP. The claritY/turhidity was : QJ

15 assessed by measﬁring'its turbidity according to the
Clarity 'Assessment Technique hereinbefore descr1bed.
The results are shown in Table 2. -

A further_portion of the salt sQ1ttionewae.takeh

20 and water and MHP were added to it to produce a
water-based solution this time-_comprising of 50 wt%
anionic- moietieS'and 50 wty of a' mixture of equal
welghts of water and MHP Cobalt octoate was added
to the solution (0.2 wt% cobalt ion based on the

25 welght of the anionic moieties) and then the solution -
was d1v1ded 1nto three sub—port1ons which were used
respectively to determine touch dry tlme, water spot
resistance (Method A) and d1scolourat10n on ageing
all accordlng to the techniques and procedures

30 herelnbefore described. The results are shown in
‘Table 2. o | |

a



3o . d
KOH/g non-vol atile contents of the solution and then the sol ution was

all owed to cool to room tenperature. The anobunts of acrylic acid, non-acid
pononer 15 and allyl gylcidyl "ether used were chosen so as to produce
“unnelitrald sed partially esterified carboxylic acid copolyners having a Tg
of about -3C and al so the nol ecul ar and wei ght percentage C ositions,
aci d val ues and wei ght average nol ecul ar wei ghts 20 sh&wn gn Table 1.

The wei ght percentage of the added allyl glycidyl noi eti% i-8 based on the

wei ght of the partigldlyesterified carboxylic aci d co
neutralisation. 25 A sral |l sanple of the soj ut
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carboxylic acid copolynmer. A portion of the above salt solution was taken
and water and VHP were added‘to it to produce a 10 wat er - based coating °
conposi tion conprising of 25 w % agjonic noieties of the sal't and 75 mﬂ@@
of a 4:1 (by weight) mixture of water and MHP, the percentages belng’
based on the conbined weights of the anionic noieties, water and MHP.
Th larity/turbidity was 15 assessed by neasuring its turbidity
accarding to the Carity Assessment Techni que hereinbefore described. The
results are shown in Table 2. A further portion of the salt solution was

taken 20 and water and MHP were added to it to produce a water-based
solutlon this time conprising of 50 mﬂ@banionic noi eties and 50 w% of
a nixture of equal wei ghts of water and MHP. - Cobalt octoate was ad

to the solution (0.2 mﬁ@bcobalt ion based on the 25 - weight of the ani®fic
noi eties) and then t| . ' ~Lota three sub-portions which -
were used respect|Véuy¢to dgtengine touch dry {ing, water spot resistance
(Method A) and dis:(g‘ ur :Eong)n agei ng aldﬁTicccrdi ng to the techniques
and procedures 30 - herdin “oreudescrlbequ 3'1e results are shown 1in
Tabl e 2. 30 [err } 1
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[err] [err] [err] [err] 32 EXAMPLES 7 TO 10 AND COVPARATI VE EXAMPLES

B TO'D Preparation of Coating Conpositions conprising salts 5 made from
partially esterified Carboxylic AcB& Copol ymers of Wdely Varying Acid
Val ues. Coating conpositions were nmade up using the general technique

enpl oyed for Exanples 1 to 6 ex %% . that _the ring opening catalyst
was ‘@anpropriety chroniun1conp§g§&§ ﬁl?egsaéo"Cbrdova Accel erator AMC- 2"

by Cordova Chenm of Sacra@nCOMPARATDVEI EXAMPEES' Bp@®Ot Dons of aci d nmononer
non-aci d mononer and allyl glycidyl ether used were chosen to give 15
unneutralised partially esterified copolyners having a Tg of about -3C
and ' cont ai ni nPrepamation cofiyCoating aCompogisionsycomprising salts

et byt haor ags, EEOR) pAELEALEY OStERARRel! CA:ghil | Capddl A0

value of the CQROIVBEYS§ ofWidely VaryppugyAcddnwNpLYeShai ntaining its Tg

at about -3C g

Coating compositions were made up using the

general technique emplbyed'for Examples 1 to 6 except

10  that the ring opening catalyst was a propriety
- Chromium complex supplied as "Cordova Accelerator
AMC-2" by Cordova Chemi of Sacremento California. The
proportions of acid monomer, non-acid monomer and
allyl glycidyl ether used were chosen to give

15 unneutralised partially esterified copolymers. having
a Tg of about =-3°C and containing 10 mol % ethyl
acrylate and 34 wt% (25 mol%) 3-allyloxy-2-hydroxy
propyl moieties. The molar ratio of acrylic acid and
methyl methacrylaté was varied as shown in Table 3 to

20 vary the acid value of the partially' esterified
copolymer whilst maintaining its Tg at about -3°C.

Just enough of an agueous solution of lithium
hydroxide was added to neutralise all the carboxylic

25 acid groups remaining in the copolymer after partial

. esterification and then water and MHP were added
" together with 0.2 wt% cobalt ion (as cobalt octoate
based on the weight of the anionic moieties) to

produce a coating composition comprising of 25 wt$%

30 anionic moieties of the lithium salt and 75 wt% of a
4:1 (by weight) mixture of water and MHP. The coating
compositions were each in turn subjected to the
Solution Stability and Water Resistance Assessments
(Method A) as hereinbefore described and the results
are shown in Table 3.



Just enough of an aqueous solution of Iithium hydroxi de was added to
"neutralise all 'the carboxylic 25 acid groups remaining in the copol yner -
after partial esterification and th8# water and MHP were added together °
with 0.2 wt% cobalt ion (as cobalt octoate based op the weight of the -
.anionic noieties) to produce a coating conposjticwmconprising of 25 wt % 30
anioqic noieties of the lithiumsalt and 75 wt % ofg a 4:1 (by weight)

m xt ure of water .and MIR_The ¢ lLug_conpasitiongdwere each in turn
subjected to the]Solution $tabilify and v@LgQ,F@si&tance Assessnent s
(Method A) as hefeinbefore|descriped and tfh esulgs are shown in Table 3.
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Ip»mﬁll be seen from Table 3 that coating conpositions containing salts .
made “ . from partially esterified carboxylic acid copolyners having acid
values i n excess of 60g KOH g unneutral gged copolynmer 5 were unacceptably
sensitive: to water whilst ¥those nmade for copol yners having acid val ues
bel ow 25 did not have long termsolution stability. EXAMPLES 11 TO 16 10
AND CenPARATI VE EXAI\BLE&HTﬁszeenpﬂroml Tabdé Qoahangcﬁam:nngl tions

containi ng vary IFOSALARS (fontaifihg] | bnifs WRORT Xrph oBRE AT VTS
~ Coat i ng conposuQSt#Eiﬁée@fmanhouytbcdiagldo cbpoggmeral paviagdur acidsed for
Exa”p' €s 7 to %gl?ghfnpéféé?éé' szeé ﬁﬁﬁ?g”ﬂﬂﬁgﬂ{:raﬁﬁ ﬁcbﬁgfﬁ €T aa”d

gre gl yci et he use
,speC| d5!1'Rﬂ#%?zpnéQ@$P§%b1Y0|%ﬁﬂsaqmﬁgustgoaaﬁﬁrorWhlﬁﬁtunﬁhyﬁﬁbX|de

. was used to netﬁé&élf@raéépébmef\ébﬁévihg aseﬂagfzamaésrsaw Rg aighiey
‘ partial esterification of t further water and

| copo
MHP wer e added R¥gdidee IQPth%rg ﬁ%@HEbﬁﬁlﬁtFBﬁléﬁg *cobal t octoate and

based on the weight of the anlonlc noi eties) to produce a coating

conposition conprising 35 ties of the salt and 65 Wt %
of a mxture 30 consi sting of ﬁﬁémg# ﬁﬁnigf wat er and MHP. The

sol uti ons Mere exan ned KUDtGGMBHRAmEﬁEeFKAHBBEShE TOsGl ts are shown in
Table 4 fromwhich it will be seen that the ampbunt of 3-allyl oxy-2-hydroxy

propyl . ‘o . s
Preparation of Coating Compositions comprising

_ salts of partially esterified Carboxylic Acid
' Copolymers containing Varying Amounts of
15 3-allyloxy—-2-hydroxylpropyl Moiety.

Coating compositions were made according to the
general procedure used for Examples 7 to 10. The
proportions of acid monomer, non-acid monomer and

20 allyl glycidyl ether used were chosen to give
copolymers as specified in Table 4. Just sufficient
aqueous sodium or 1lithium hydroxide was used to
neutralise all the carboxylic acid groups remaining
after partial esterification of the copolymer and

| 25 then further water and MHP were added together with
N 0.2 wt% cobalt ion {as cobalt octoate and based on
the weight of the anionic moieties) to produce a
coating composition compfising 35 wt%_ anionic

moieties of the salt and 65 wt% of a mixture

30 consisting of equal weights of water and MHP. The
solutions were examined by the unaided eye and the
results are shown in Table 4 from which it will be
seen that the amount of 3-allyloxy-2-hydroxy propyl
moiety should not fall to 14 wt% or rise to 40 wt%.
The preferred amounts are from 20 to 30 wt%. |
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nmoi ety should not fall to 14 wt%or rise to 40 w% The preferred anmounts
are from20 to 30 wt % [err] [err] [err] 36 EXAMPLES 17 to 19 5
Il'lustration of the Inproved 3 oss obtainable by Addition of Partlculate
Insoluble Solid Material. Stable d|§$§f3|ons of insol ubl e organic poFyneric
10 material were made up for use in anples 18 and 19. Preparation of a:
Di spersion of Particles for use in Exanple 18:. The foll ow ng charges were
made up: 15 Charge A Water .
5309 "Levalan"(Reglstered Trade Mark) 208 7.5g Surfactant "as a
sol ution consisting of 80wt % surfactant and 20 wt % water 20 Bor ax

3.8g Charge B:-Methyl nethacrylate 34. 59 Butyl
acryl ate 27. 59 -~
FE )
2.8 8 g
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éa Charge C Water : ' 6. 759 Tertiary

butyl hydroper oxi de 0. 24g 30 Charge D Water
12. g 37 Sodi um net abi sul phite 0.5g Charge E 5

Water - 6. Og Sodi um net abi sul phite

0. 24g Charge F 10 : Wat er 6 - 6. 8g Amoni um
per sul phat e 1.35g Charge G 13 : Met hyl nmet hacryl ate
320g Butyl acrylate 256g Surfactant as in Charge A

9. 79 *Hydrophilic conmpound EXAMPLES 207 260 1§ The hydrophilic

conpound was_the reaction product of pentaerythritol triallyl ether,
butyl ene 0¥ de and ethylene oxide reacted in the nolar ratio 1:2:35 as

described in EPrB@s084t 888 o5 tHeArmpddwidd eGloss obtainable by Addition
38.39%80d|un1N@é€p$§gé Qﬁigte Insoluble S&&f%JMaterial.

Stable dispersions of insoluble organic polymeric
10 material were made up for use_in Examples_la and 19;

Preparation of a Dispersion of Particles for use in

Example 18:
The following charges were made up:
— 15 Charge A )
‘Water - - 3309
"Levalan" (Registered Trade Mark) 208 7.59

Surfactant as a solution consisting of
80owt¥ surfactant and 20 wt% water

20 Borax . - 3.8g
_ Charge B |
" Methyl methacrylate - 34.59g
Butyl acrylate ' '  ' ' 27.5g9
25
Charge C
/ Water o ' : 6.75g
Tertiary butyl hydroperoxide 0.24g
30 Charge D

Water 12.09g



30 Charge | Water : 5. 49 Ammoni um
per sul phate : ' 0.7 38 Charge J Water - ) ;
199 Sodi um net abi sul phite . 37 0.76g 5 Charge A was poured |nto Aa
2 litre flask fitted with a reflux condensor followed by Charges B and C in
turn The m xture obtained was warned to [err] and strrred for 15 mnutes’
equlsrfy the a8P¢ipm metabisHARBise Charge D was 9-@%ed fol l owed 10
nutles | ater by Charge E. Stirring was continued for twenty mnutes during
mhrcﬁ time a 8 ymer seed was fornmed consisting of particles of nunber
average di a m 15 The flask was heated to [err] and Charge F was
added. Next Charges G and H were added dropmrse and concurrently over a
peri od @f 150 nlnH£€§ Stirring was continued for ad her 10 m nut es
and then 20 Char ge F was added followed |nned|ately dr opwi se
addi tion of Char g8odiumemetgbisndpbiterinal'ly stirrind 'ﬁﬁggcontrnued for a
further 30 minutes whereafter there was obtained a stable coll oi dal

di spersion of pH 6. 9 containing 52 wt % of solid
Charge F

10 | Water S 6.8qg

Ammonium persulphate ' : 1.35g .
Charge_G EJ
15 Methyl méthacrylate _ - 3209
Butyl acrylate 2569
Surfactant as in'Charge_A' 9.7g
*Hydrophilié compound : - 32g
20 *The hydrophilic compound was the reaction product of
pentaerythritol triallyl ether, butylene oxide and
ethylene oxide reacted in the molar ratio 1:2:35 as
described in EP-B-0 094 386.
25
Charge H N
o/
Water o : 38.39

Sodium Metabisulphite S 1.5g
30 Charge I

Water ' .~ 5.49
Ammonium persulphate 0.7



25 - particles of nunber average dianmeter 162nm Thi s di spersion was

subsequent |y used to nmake up a paint foa t he purposes of Exanple 18. The
particles were particles of - a copol yner %0 conprising 52.9 w % et hyl
nmet hacryldte, 42.3 mﬁ@bbutyl acrylate and 4.8 wt % hydrophilic noiety

whi ch copol yrmerhad of [err] and an indeterm nate nol ecul ar

wei ght™ ow ng to fh presence of crosslinking. The dispersion was

very stable in the presence of organic cosolvent and in particular it did
not coagul ate when ghxeg with MHP to produce a - 39;spcond di spersion

containing- 33 W% gartlcles in, a_mxture of equal melghts of water and
MHP. Preparation of 20PFYPeMera8RisSnIPhitec| es for use | 9-969 Exanple 19.
The fol Lovs ng charges were made up: Charge K 10 Distilled Water

939g Erhanol

gl ycol ) nethacrgyaf%e1%6§afmﬁﬁﬂﬁﬁg%}n§g 2 30p&;ggh%ﬁgsgg%ﬁﬁé¥fgok%Qﬁ%hylene

MeOPeGVA i n a 4alrébyuxecghdensorxt ufelddbwedhbyol Chadgest & ‘afidkeC in
poly(ethylene  giygol) g iREurB*donBaindt™hels B4THAE T SOHAT i ot Of
stirred for 15 minutes to emulsify the acrylic

10 monomers. Charge D was added followed 10 minutes
later by Charge E. Stirring was continued for twenty
minutes during which time a pre-polymer seed was
formed consisting of particles of number average
diameter 70nm.

15 _ _

‘The flask was heated to 60°C and Charge F was
added. Next Charges G and H were added dropwise and
concurrently over a period of 150 minutes. Stirring
was continued for a further 10 minutes and then

20 Charge I was added followed immediately by dropwise
addition of Charge J over 30 minutes. Finally
stirring was continued for .a further 30 minutes
whereafter there was obtained a stable colloidal
dispersion of pH 6.9 containing 52 wt$% of solid

25 particles of number average diameter 162nm. This

\J dispersion was subsequently used to make up a paint

for the purposes of Example 18.

The particles were particles of a copolymer
30 comprising 52.9 wt% methyl methacrylate, 42.3 wt%
butyl acrylate and 4.8 wt$% hydrophilic moiety which
copolymer had a Tg of 11°C "and an . indeterminate
molecular weight owing to the presence of
crosslinking. The dispersion was very stable in the
presence of organic cosolvent and in particular it
did not coagulate when mixed with MHP to produce a



20 Charge L Methyl nethacryl ate 57:5g 2-ethyl hexyl

acrylate " 67.59 25 - Azobis- |sobutyron|tr|Ie L
2.5g Charge M 30 Met hyl et hagegyl at e 4579
2-ethyl hexyl acrylate _ 5369 MeCPeGVA : <t f
-469 Et hanol ' 379 _

o@s i sobusgcemittdispersion conta1n1ng 334wtg pa%&16]$syﬁiﬁ\l et hyl
met

hacryl at g3 2 t Qyl | acrylate
1799 5 1xtu% i%fi% a1 ?%ﬁ Pts § Qa%eg Q% ﬁ%ﬁ% 4.8g Charge K mas

poured into a 3 litre flask fitted mnth a reflux and the 'm xture obtai ned

was stlrredp&bpaﬁﬁﬁh&ﬁaéfdatﬁlé ef 3" ﬁ?&j tirring and
heatin undgg re #% S contlnugd 1ong§ n?%ﬁ#és ngggd chlflne a -

pr e- pol ormed of nunber average particle size 95nm 15

- Next, Charge M was added. to the returning condensed ethanol dropw se
over a per| f ﬂgy{ faoll ‘the_ dro m&se addi tion over 1 hour of
Char ge qa?% { W) -éﬁ S%égggﬁnﬁ re pa 8 P: were continued for a

further 30 m nutes. 10g of:

Charge K
10 | ) .
Distilled Water o : | 939g
Ethanol 1 | ' 833g
MEthoxy*poly(ethylene glycol) methacrylate 166g
(MeOPeGMA) as a solution of 30 wt% ' | \‘)
15 : ‘MeOPeGMA in ' a 4:1 (by we1ght) mixture
of ethanol and water
*The poly(ethylene glycol) chalns had a :nUmber
average molecular weight of 2000 ' | |
20
Charge L
Methyl methacrylate ' 57.5g
2-ethy1 hexyl acrylate _i | 67.5g
25 Azobisfisobuty:onitrile ' - ' Z.Sg .
_ | | W
Charge M
30 Methyl methacrylate _ f _ , 4579
' 2—ethy1 hexyl acrylate ' : | _ 536g
MeOPeGMA | - - 46g
Ethanol | . 37g

Azobis-isobutyronitrile 14.4qg



20- the liquid returning fromthe condensor to the flask were renoved and
used to dissolve a further 3g of azo4Osobutyronitrile. The solution
obtai ned, was added to the flask whereafter heating and stirring was
continued‘for a further 30 mnutes. Lastly, 25 enough et hanol was
distilled off t€h@r9® ¥ di spersion of pH 6.9 containing 51 wt % of solid
partigt§§ of nunber average dianeter 231nm This dispersion was -

i subsequeht|ly used to e.u aint. for the purposes of Exanple 19. 30
The particles were Mgg$¥}c§8§h 13te;opol yrer conpri si ng 43.55%&96nethy|
met hacryl ate, 50.7 we%ethglhhelkgiyacrylatai e and 6. 2 w % MeOPeQPaghi ch
copol yner ?fid a Tg 052635?‘E?Qbﬁﬁﬁ@%@ﬁ? age nol ecul ar wei gh&.é) 68, 000.
able™l

The dispersion was very s nce of organic cosol Ve and in
41 parfrfcular it did not coagul ate when mxed with MHP to produce a second

di spersion containin ' t i 1 X taUr (¥E£§ ' of
water and MHP. 5 aﬂrgg‘gg?g?%% S’?h&?ﬁn?s ’Ford(Eﬁz%ﬁp &5 17, ﬁﬁ%‘?% The
fol | owi ng char gédtheferpfiduxygnd)ghe paxtyreooktadnad sas dsistedy of
42.5 w %P  sahVABLLaAILS7 83 % ehatge Sy AdaeRr i tihivring
esterified carboxxllc aci d copol yner._madé accordi,ng to the ]
_ and heating under reflux was continued for 30 minutes
during which time a pre-polymer seed was formed of

number average particle size 95nm.

W, 15 " Next, Charge M was added to the returning
condensed ethanol dropwise over a period of 3 hours
followed by the dropwise addition over 1 hour of
Charge N. Heating to 81°C and stirring were
continued for a further 30 minutes. 10g of

20 the liquid returning from the condensor to the flask
were removed and used to dissolve a further 3g of
azo-isobutyronitrile. The solution obtained was
added to the flask whereafter heating and stirring
was continued for a further 30 minutes. Lastly,

25 enough ethanol was distilled off to give a dispersion
of pH 6.9 containing 51 wt% of solid particles of
number average diameter 231nm. This dispersion was
subsequently used to make up a paint for the purposes
of Example 19.

30 The particles were particles of a copolymer
comprising 43.2 wt% methyl methacrylate, 50.7 wt}
2-ethylhexyl acrylate and 6.2 wt% MeOPeGMA which
copolymer had a Tg of -15°C and a weight average

- molecular weight of 68,000. The dispersion was very
stable in the presénce of organic cosolvent and in



15 procedure of Exanple 2. Charge P A blend consisting of 51g of Charge O, d

and 41g of 20 the dispersion of pamyicles made for use in Exanple 18. ¢« - °
Charge Q 25 A bl end consisting of 51g of Charge 0 and 41g of the
di spersion of particles ‘made for use in Exanple 19. 61.5g of titaniuim
di oxi de pi gmrtmuéaaddaddnd ot @Gogqowlatienmieerd mmédsummt eMHP o hi gh

spe stirr duge S um . |
di axide. hb&?gg%§ﬁ 8 S o?éﬁﬁngggﬁikﬁghﬁ%ﬁeQ%9§1 W%ole of Charge P
( Exanpl e 18)P%¥t%ﬁée§hbpeao$16ﬁHF§e0@ eguadmveigtys QQﬁﬂatﬁIrranﬂlnto t he
bl end togethgmp.With 1. 7g cobalt octoate drylng agent . 42 Finally

1069 of wat Was s Lrre to _blends to give a gloss | Vi scosity.-
glgf)ﬁ?gﬁ égnnggsgPéﬂtén fPﬁ'eEP‘é%‘Pé&% ]%nd ﬁ'&d \;’r%eomat er. The
palnts mere each applied to a gl ass plate at 5 [err] and relative

hum di ty" of 0 r hours The specul ar gl oss of the
éﬂé,fgglékkﬁaeghégggg ﬁ@g%

dried coatings were ennea 'ASTM'Test D523 using |ight
10 reflected at an angle of 20Cto the normal to. the dried coating. -

The fol{@w nghapgel s were obtained:

_ A solution-Consieting -of 42.5 wt% MHP _solvent
and 57.5 wt% of an unneutralised partially esterified
carboxylic acid copolymer made according to the '

15 procedure of Example 2. : _ ' - gh)

Charge P

A blend consisting of 51g of Charge O and 41g of
20 - the dispersion of particles made-for-uSe in ' Example

18.
Charge Q

25 - A blend consisting of 51g of Charge O and 41g of
the dispersion of particles made for use in Example
19.

61.5g of titanium dioxide pigment were added to

30 60g of Charge O and subjected to high speed stirring
to produce a dispersion of  particles of . titanium
dioxide. Next either 51g of Charge O (Example 17) or

the whole”of_charge P (Example 18)  or the whole of
Charge Q (Example 19) 'was stirred into the blend
together with 1l.7g cobalt octoate drying agent.



Exanple . G oss 17 (no particles) 63 15

18 (Wi.th particles) 73 19 (with p ?rticles) 74 1t was al so
found that paints nmade according to Exanples 18 and 19 had i nproved water
spot Tresi$tance 20 (Method B). EXAMPLE 20 The procedure of Exanple 2 was

repeat ed except Fihallyaloed her wakeds ivas Vst etedi {ned méﬁ&bowl gsve acid
copol y was neut raI | sed iﬁl ng ueous an’m)nlg I nst ead o sodium

hydr oxide. The & % ti%h oHSERHEYA %ubf%ctéd t oPPHE® 3s
Di scol ourati on ‘ﬁmasdmdaloxbafm cIck wonédcand Theatéaviscometerl AB B val ue 30

- obtained was 6.7 aspy, | t e [ was

sodi um The coatlng conp3%¥?$ongﬁ%§£nﬁ$?$ %%foed Q84§ gi%?ébﬁigge 8g’se I n
" pai nt s whi &h | a2l |andh arelati e thumidity dvfig50% oandeaplovedute dAry
herei mstfore desgyy Beflnourétd 5 1. A water-based autoxidisable

air-drying coating conmposition sui tabl e for appli.cation at
anbi ent

The specular gloss of the dried coatings were
then measured according to ASTM Test D523 using light
10 reflected at an angle of 20°C to the normal to the
dried coating. The following results were obtained:

_ Example o Gloss
K,f 17 (no particles) 63
15 : 18 (with particles) 73
19 (with particles) 74

It was also found that paints made accbrding to
Examples 18 and 19 had improved water spot resistance
20 (Method B).

EXAMPLE 20

The procedure of Example 2 was repeated except

25 that the ©partially esterified carboxylic acia

i copolymer Wwas neutralised using aqueous ammonia

instead of sodium hydroxide. The coating composition

obtained was subjected to the Discolouration Test

hereinbefore described. The change in CIELAB B value

30 obtained was 6.7 as compared with 3.0 when the
neutralising ion was sodium. '

The coating compositions exemplified are



t enper atures which conprises viater, 0 to 50 wt % organi c cosol vent (based on.
the wei ght of water and cosolvent) and a salt of nonoval ent cations and . )
partially esterified 10 carboxylic &id filmform ng copolyner at |east _
partially neutralised by the cations wherein a) the partially esterified
carboxylic acid copol ymer conprises 15 (1) copolynerised acid
monpper /s évdtabdepfogopysgerinamaints shickstlape webht uyhedd
cacboxyli ¢ é%&iu&%ﬁffﬁgc%di&& anfy drifle ¥bedinede CORGLdIRbEESEeONONET /S
provi de carboxylic acid groups to the copolymner, 20 (i1) copol ynerised
non-aci d moASSEXAPeSnd (iii) 15 to 38 wt % (based on the weight of the
partially esterified carboxylic acid copol yner 25 before L
neutralisation)- of 3-al I yl oxy-2- hydroxypropyl noieties or their ™
2-met hyl al |yl anal ogue (that is to say [err] [err] where Ris Hor [err{)
by which the carboxylic acid copol yner IS partially 30

esterified. b) the acid value of the partially esterified carboxylic acid
copol ymer before neutralisation is from25 to 60 ng KOH g unneutralised

- partially esterified copolynmer and 35 45 )



c) .the nature of the partially esterified carboxylic acid copol yner is
suchthat the copol yner gives a solution 5 Vi scosity of from fromTr(rSGQ\
pa. sec when neasured at [err] on a solution consisting o

unneutral rsed partially esterified car boxylic acid copol W!’HM'L
1-met hoxy- 2-hydroxy propane using an oscillatory parallet a e

10 2. A coating conposition according to O 4%m 1 wherein. the conposition
conprises from2 to 25 wt % (based on the weight of water and cosol vent) of
or gani ¢ cosol VM 3. A coating conposition according to Claim1 or

Cl aim 2 wherei conposition contains 1-nethoxy-2-hydroxy propane as
an organi ¢ @sdyventAa 4wakexwdadswl compritidisasler diaig idrying oneadting

nedtraH se ar COMBRTLELEn" 7 sRthgaUT] £5 TR FRRRER 2 Bl Aty
groups of tha:empera'alhrg_s esne:hfce:dprasesxwat@zacuﬂl topdynwt: Zirdanitc
coating Co”posgééé)& ﬁef%QQ? f’?ﬂj 2hil e ﬁ‘ce'o% Coaﬁidald&éo‘ﬁ;eq{ f itk

carboxylic aci copo yer neut ral Fsed. I 'ng conp05| I on
according to ary @wdtof off amgpovadentt oCStMQEelmn@h@%ﬁﬁmJal}énteaﬁﬁm&ﬂsed

are Group 1y grel@risehyPee- acid!&1inAdiitd COEDAREE| 88 deedtdigird Pty

one of O ains
neutral:.sed by the cations wherein

a) the partially esterified carboxylic acid copolymer
comprises :
15 (4 copolymerised acid monpmer/s derived by -
copolymerisation of at 1least one unsaturated
carboxylic acid monomer or its anhydride and
which copolymerised monomer/s provide carboxylic
acid groups to the copolymer,
20 - |
' (ii) copolymerised non-acid monomer/s and

(iii) 15 to 38 wt% (based on the weight of the
partially esterified carboxylic acid copolymer
25 before  neutralisation)  of 3-allyloxy-2-
_ hydroxypropyl moieties or their 2-methylallyl
. analogue (that is to say -CH,-CH(OH) -CH,-0-CH,-
CR=CH, where R is H or CH;) by which the
carboxylic acid copolymer is  partially
30 esterified. ' |

b) the acid value of the partially esterified carboxylic
acid copolymer before neutralisation is from 25 to 60 mg
KOH/g unneutralised partially esterified copolymer and

35 o



5 to 6 wherein the partially esterified carboxyllc “aci
conprises from20 to 40 nol % of copol ynerised carbox aci d
anhydri de nononer/s. 8. A coating conposition accordmmmﬂmﬂ Uu&
Claims 1 10 to 7 wherein the copol ynerised acid nononer by
copl ynerisation of nononer/s chosen froqgacryl ic acid, nethacrylic aC| d,

[

itaconic acid, crotonic acid, maleic ac and fqmri'c aci d anq t hei r
anhydri des. C15tbe Ratuxei g Ebﬁpsgrfznailarcgsﬁsm@ned sarboxyldic Cagiidhs 1 to

8 wherein the emyheel |ﬂse§1ﬁhftﬁﬂt03€ﬁ@x)€d§ol§€d& Cﬁ@%&m& GRS from
20 to 70 rmlo/p mer.i ednn- @d)rmnorrer/ of t pe V\/mchwo d
produce 3 hg?'rﬁﬁeg °Fa AR > ¥§ % ab8- PR Poﬁ‘e?\?ﬁﬁﬁédaﬁfr

bel ow [err]a Edluvkimmat constsupngi tdﬂ)ngacw%dlmné'@tﬁ]ai.ﬁe& \#a&lwalllwe&
n

non-acid no n-Lrom.pet i eth ut cr tes a

The vi nyl "eBPEREL§i 84 cRRBRRI L EOBLTR Milpoa it SRR Bt 1

carbon aton®- hydroxyconropgneormmm (nnamm]rag:cmr ampanald aif ﬁlzatnas 1lto
10 wherein jf;lg ohdtbkial Iy esterified carboxylic acid copolymer conpri ses up
to 55 nol % of copolyneri sed non-acid 30 nononmer/s of the type which would
producel@ honopol ymer having a Tg of above [err]...12. A coating conposition

according tg, Chabaib.l:in‘gh@dﬁipbstﬂﬁdip'h@é‘dfhi@%réﬁaﬂhelchﬁé&%ﬂnr @Rret hyl

late, 35 vy acetate ang styrene.2s
met hacry mpos:.t:.\én comprtises gr y£ to 24 th% (based on the we:.ght _

of water and cosolvent) of organic cosolvent.

15 3. A coating composition'according to Claim 1 or Claim 2 \/
wherein the compbsition contalns 1-methoxy-2-hydroxy
'propane as an organ:.c cosolvent. '

4. A cdat_irig compds_it;ion according_ to any one of Claims 1
20 to 3 wherein the salt'comprises 'enoug_h"mono'valent cation to
neutralise at least 75 wt% of the non-esterified
carboxylic acid groups of the partially esterified
carboxylic acid copolymer. - '

25 5. A coating'cor:ipdsition according to c1éim 4 wheréin the-
partially esterified carboxyl:.c acid copolymer is fully
neutralised. : \J

6. A coating composn:lon according to any one of Claims 1
' 30 to 5 wherein the monovalent cations are Group 1 metal
cations.



13. A coating conposition according to any one of Cainms-9-5-to. 12 wherein
t he non-aci d nononers al so iinclude a minor proportion of hydrophilic
nononer/s. 14. A coating conposition according to Caim 13r wm,mu n””
hydrophilic nononer/s are chosen from hydroxyethyl 1 'ﬂ
acrylam de,  nethacryladm de and al koxgs pol yet hyl ene glycm
met hacryl ates. 15. A coating conposition according to any one of Clains 9
to 14 wherein the non-acid nononers also include at |east 15 one adduct of
- glycidyl acryl a.e Jbrccmtimrgd:mpesﬂ\tibnaaéebrdmgi dodanyvethe rafinGlaims 1
unsat ur at ed ghatyr a a rd one, of
Clains 1 toSES%erke%ﬁ?ﬁéﬁn Aﬁ#%l y &at er|f| E%'t%g'% g‘)%al |%£9b&’gyggx acid
copol yner if fmqumﬁuemgeaem@mm% EOTng)fmCPl%)np[ferQQPQlw{lQins}ed
17. Aevating PSR ACGPISH Lid Ay By L mEhGheE/d. L 0 16 wher i n
the nature of the partially esterified 25~ copol yner provides-the
~anionic noieties to the salt is such that where the copolyner is fully
neutral i sed by ssod L&Balf?ing)r‘éomﬁcb@lﬁféﬁ §@c@i‘ﬁﬂﬁ§edol ango ol %ﬂ'@lﬁaﬁé i0
t he extent _that a qutlon C qgrls ng W % anhwglc nnletve the sal
and 75 wt % Of a’E°m (et ﬁ% | ©98° mf-‘ﬁ?ﬁ? of* & af'e 4 Ve
1- met hoxy- 2- hywynqogﬁymﬁrmsaﬁidﬁ%otwmenemehéspehosanageomsdmryiianadﬁm,
conbi ned wei gh et t : ]
tn%t‘i: 190 &AW, ChkG3on ?Ela %&ni‘ep& & ﬁaegéslé QdNf

unai ded eye after e so ution 'has st oo
and fumarlc ac1d and their anhydrldes.

W 15 9. A coating composition according to any one of Claims 1
' to 8 wherein the partially esterified carboxylic acid
copolymer comprises from 20 to 70 mol% copolymerised non-
- acid monomer/s of the type which would produce a
_ homopolymer having a Tg: (Glass Transition Temperature) of

20 below -10°C. :

10. A coating composition according to Claim 9 wherein the

non-acid monomer/s are chosen from methyl, ethyl and butyl

acrylates and the vinyl' esters of a mixture of branched
25 chain acids containing 10 carbon atoms.

11. A coating composition according to any one of Claims
1 to 10 wherein the partially esterified carboxylic acid
copolymer comprises up to 55 mol% of copolymerised non-acid

/30 monomer/s of the 'type which would produce a homopolymer
having a Tg of above 30°C.

12. A coating composition according to Claim 11 wherein the
non-acid monomer/s are chosen from methyl methacrylate,
35 wvinyl acetate and styrene.



* C L M S * 48 18. A coating ctho‘
Claim 17 wherein the 5 fully neutralised sodi um sa TS soluble at least,.to

the extent that the solution conprising 25 wt % ani onj \RiLE F“ ﬂl 5 W% -«
of the mixture of water, and MHP after standing for %\m n i has a
met ' S

nephel oneter turbidity reading of |ess an 80 nephe ert tdrbifdity
units. 10 19. A coating conposition according to any one of Claims 1 to 18
wherein the conposition al so conprises dispersed particles of insoluble.
sol i d organig pgl ¥8BELfig"BLABLALELS 83308t EBIARYTBAY LiroPaadeRy ¢ ng to
Claim19 wherein tﬁ% cQ osﬁPPon éoﬁgé?ﬁg ?ro%nl%'?b9289%té?8? ?hq 9
particl €3 bBRed2oWhereithithe cBoRerghts MonomeEsy A4S | E3Chnde afi BHmET

noi eti es ofpibpgoseibn 86 Bidrbphealiichatonemeesist.i on- according to Claimi% or

Claim 20 wherein the insoluble.solid organic polyneric material has a
wei ght average nol ecul ar weight of at |east 30 000. 22. A coating
conposi ti onléacchrebaiging conpasit bén @ ecomd ¥y X0 tG1a2im i3 wbiereime thenber

aver age parkl ShsehS9E! S alole 2o G o5 ALoBAOSN k! KRELSy BB o 1

from25 .to coatirg conpositron accor
Clai ns 19 3@crybate? weasilamidey |nwerharryladmide orprdc pdlkpantic
material h den91 eh8! 8% EBA " hetBR4crd1a@aki ,Ng conmposition according to .
any one qu%?gYﬂB g9_to g%ywherein thgginsoluble solid organic polyneric 35
materi al al so conpri ses autoxi di sabl e noieties. ' '

15. A coating composition according to any one of Claims 9

to 14 wherein'the non-acid monomers also include'at-least_

15 one adduct of glycidyl acrylate or methacrylate with a W/

fatty acid derived from an unsaturated natural oil.

16. A coating composition according to any one of Claims 1
to 15 wherein the partially esterified carboxylic acid

20 copolymer if fully unneutralised would have a Tg of from
-10°C to 15°C. | - - |

17. A coating composition according to any one of Claims 1
to 16 wherein the nature of the partially esterified
25 copolymer which provides the anionic moieties to the salt
is such that where the copolymer is fully neutralised by

sodium cations, the salt”so produced is soluble at least to Qu/ '

the extent that a solution comprising 25 wt% anionic
moieties of the salt and 75 wt% of a mixture of equal

- 30 weights of ‘'water and 1-methoxy-2-hydroxy propane (MHP)
(where the percentage is based on the combined weights of
anionic moieties, water and MHP) appears clear to the
unaided eye after the solution has stood for 48 hours at
20°C. | |

35

%



J5. A coating conposition according to any one of the Claims 19 to 24
wherein the insoluble solid organic polyneric materi al conprlses
Qopolynerlsed hydrophilic 49 nononers derived from hy "

conprising a 5 polymerisabl e noiety. 26. A coating conpodi 1"[' w]m'llﬂmro
Cl ai m 25 wherein the copolynerised hydrophilgi c nononers ar®e deritvely f¥om
hydr ophi I i ¢ nononnmers cont ai ni ng carbon to carbon doubl e.10 bonds. 27. A

. coating conposition according to Caim 26 wherein the hydrophilic nolecules
are chosen forngal kouqapbhgetdxupesiatgbncwd:cor@iﬁgctqI(Hltaehn 1Dwhedesdin the

ti od I
ind et hyl eng ofysy HeuttallHf dodiin Coalt ds MUY a 14aBPP LB G
copol ymer wher ekheno a;xath'ehgamltatiqnemmrmemc%ﬁ twhd&; laind. candi ol modyediiyager
conprirges (i) EHHOH¥”E£§S§§ EﬁédmﬁﬁﬂﬁgﬁrB?IQEEE!EdaHﬁ MEROLETRY SR Y

at |east one unsaturate Coacld monomer or its anhydride
and whi ch copofpreffsbaursnafer 28° ErB@Pdé BePberpmet ez tyriddsy readiag

copol yner, (i beQagsl FBRANnSEd hephedicthe PO Rivi iy, 3thildd)) 15 to 38 w %
of 3- aIIonxy - hydr oxypr opyl

19. A coating composition according to any one of Claims 1
- to 18 wherein the composition also comprises disperSed
particles of insoluble solid organic polymeric material.

\.) .15 20. A cbating composition according to Claim 19 wherein the
composition contains from 10 to 50 wt%¥ of the particles
based on the combined weights of the partlcles and anionic
moieties of the salt.

20 21. A coating composition according to Claim 19 or Claim 20
wherein the insoluble solid organic polymeric material has
a weight average molecular weight of at least 30 000.

22. A coating composition according to any one of Claims 19
25 to 21 wherein the number average particle diameter of the
- particles of organic polymeric material is from 25 to
- 1000 nm.

23. A coating composition according to any one of Claims 19
30 to 22 wherein the insoluble solid organic polymeric
material has a Tg of below 100°C.

24. A coating composition according to any one of Claims 19
to 23 wherein the insoluble solid organic polymeric
35 material also comprises autoxidisable moieties.

25. A coating composition according to any one of the
Claims 19 to 24 wherein the insoluble solid organic
polymeric material comprises copolymerised hydrophilic
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noi eties or their 2-nethylallyl anal ogue by V\:hi-Ch t he carboxylic acid
copolyner is partially esterified, 35 b) the aci e partially.”

esterified carboxylic acid . copolyner is from25. t _ partially w .
esterified copolymer and 50 c) the nature of tﬂ“‘W\“‘m ritied _
carboxylic acid 5 copolyner is such thgy the copb# I'wes sa $olution . -
viscosity of from1l to 500 Pa.sec when neasured at [err] on a.solution _

consi sting of 90 wt % unneutralised partially esterified carboxylic acid

copo: ?/rr:sr aﬁml ditevs YoderintdtDX g rom- hyﬁi:.ﬁ:ghl mwamnml = daéb:ﬁ%ﬁigiﬁgoraym
parallel_p . neiet..,.29. A copolynmer as clainmed in aim 28 en
at Ieast5 paﬁéfﬁﬁ%"ﬁ%??aﬁ%ggyby nmonoval ent cations. 15 30. A copol yner as
claimed in Caim?29 wherein the cations are Goup 1 netal cations. 31. @
copol yner clai j s 0f ] 3] _ 3 Q) hal Ny
esterifi eda%%? b%lxy | gi‘g%i 8 ggfoign%g%é@%% %sée%l}gr}'gﬁm%fav%%%fgﬂm o of
copol yner i seePetymexised advdrephdiis armoBemgEs o @difer sderived c&yemyner

accordi ng tRydRYpRIELES mondnierd’ donBPindes cbhrbbl AP OotyPBHAS Fdudiied
nononers,_ are dﬁél ved by 25 copol ynerisation of nononers chosen from
acryli cl%ci}a?n thacrylic acid, itaconic acid, crotonic acid, nmaleic acid

27. A COatiﬁg composition according to Claim 26 wherein the -
hydrophilic molecules ‘are chosen form alkoxy polyethylene -
glycol methacrylates or the reaction product of ‘

15 penaerythritol triallyl ether, butylene oxide and ethylene o/
oxide. ' B

28. A partially esterified carboxylic acid film-forming
copolymer wherein

20 a) the partially esterified carboxylic. acid copolymer
comprises ' '

- (1) copolymerised acid monomer/s derived
by copolymei:‘iSation of at least one unsaturated
25 c_arboxyl'ic' acid monomer or its anhydride and
which copolymerised monomer/s provide carboxylic
acid groups to the copolymer, ' o U

(ii) copoylmerised non-acid monomer/s and

30 _
(iii) 15 to 38 wt% of 3-allyloxy-2-hydroxypropyl
moieties or their 2-methylallyl analogue by which
the carboxylic acid. copolymer is partially
egsterified,

35 '

b) the acid value of the partially esterified carboxylic
acid copolymer is from 25 to 60 mg KOH/g partially
esterified copolymer and o
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and fumaric aci d and their anhydri des 33. A copol yrre#—a—s—claured I n_any
one -of Claims 28 to 32 30 wherein the copolyner. ml ses from20 to

73 1ol t % copol yneri sed non-acid mononer/s of the type I umum ﬂﬂuce

a hom)polﬂyrrer having a Tg of below [err]. 34. A copoly
G aim 33 wherein the non-acid 35 nononer/ggare chosen from net hyl > ethyl
and but yl acrylates and the vinyl esters of a mxture of branched chal n
aci ds containing 10 carbon atons. 35. A copolynmer according to any one of
galc g§)0|28 to 34 thélnahgicél BEt h,elecmf DAL ¥ eEt dsiefsi éd ora fboxy Bic matvdof
ynerlse n-aci d nonQ o) e t r,od
honopol ymer S healR. 3&"% df° aBBY %ﬁ'ﬁ tr‘g'g §8§8§h y%e\r,&)g&;:%solro ESfe.u@bon
35 wherei n t hevismesityl abnfrem/3 tar®00 cPassec whemme@ﬂ\}redn%t'—héef‘}l ane,
vinyl10 acet © B SH Uha fHe1:fl CRROIITPL 8O REIE AR SAPCRALLy

Clainms 28 to erein nononer s I ncl

proportion of Wnpﬁiﬁdccmmléc 451§8C°R°131'5§56Fy%¢ R0 CHEH ﬁgm?mal m
37 wherein the; hwds ppliy| i Grop@i@MRiding ad ©BesieNatbrym phydiosyet pyhte
acryl ate, acryl am de, met hacryl am de  and al koxy pol yet hyl ene

?I yggl rret%cr‘?h%‘?@%teEe 39. A copol yrrer according to any one of Cains 28
0

29. A copolymer as claimed in Claim 28 when at least
partially 'neutra;lised by monovalent cations.

A 15 30. A copolymer as claimed in Claim 29 wherein the cations
are Group 1 metal cations.

31. A copolymer as claimed in any one of Claims 28 to 30
wherein the partially esterified carboxylic acid copolymer

20 comprises from 20 to 40 mol%¥ of copolymerised carboxylic
acid or acid anhydride monomers.

32. A copolymer according to any one of Claims 28 to 30
wherein the copolymerised acid monomers are derived by

25 copolymerisation of monomers chosen from acrylic acid,
methacrylic acid, itaconic acid, crotonic acid, maleic acid
and fumaric acid and their anhydrides.

33. A copolymer as claimed in any one of Claims 28 o 32

30 wherein the copolymer comprises from 20 to 73 mol%
copolymerised non-acid monomer/s of the type which would
produce a homopolymer having a Tg of below -10°C.

34. A copolymer according to Claim 33 wherein the non-acid

35 monomer/s are chosen from methyl, ethyl and butyl acrylates
and the vinyl esters of a mixture of branched chain acids
containing 10 carbon atoms.

35. A copolymer according to any one of Claims 28 to 34



wherein the non-acid nononer/s include at |east OWl
acrylate or nethacrylate with a fatty acid derived om an unsaturated =
natural oil. 25 40. A copolynmer according to any orfa' ”E”Mi 39

y ! Iﬁuyr;n‘[err] :

wherein the copolynmer if fully unneutralised would

to [err]. 30 41. A copolynmer according tgg any one of ai s 8 st o*

wherein the nature of the partially esterified copolynmer is such that where
the copolyner is fully neutralised by sodiumcations, the salt so produced

i s sol ubl e @helrednt thet hm;gﬂymért fw;:mf isdaut ifQ'&meOUDFtit’lsi 56 2ﬁom‘%:c@ﬂi oni ¢
35 noietie f .the salt, and 75 % of a m,xtur egua i,ghts o ter
and 1- me%ho%?-%?-l F&derxb%'r%c ?n?%ﬁ‘é/ g ﬁfg'%é‘?c Wﬁg\g’%lg%‘oavé%‘ﬂl n the
conbi ned wepgbtsicel aahiomopolyniext ihesringteTarof MB)vepet€s clear to the
52 1 unai ded eye after the solution has stood for 48 hours at L2

[err]. 42. A'coggl ymer according to Caim4l wher ei n the fully neutralised
sodi um sal t 3fs Boceprdyaer essondinch& e dlaim Ffawhareigp|the aerrdpid sing

25 Wt % ani ofpoaohRYs earand chesth WMe¥on nPixt Wet o MAlfe and, M3 af ter
st andi ng for 48 hours altsé__&err has a nephel onefer turbidity readi ng of |ess
t han 801RepRELEAEE ARG AFYFSR uni t s.

37. A éopolymer according to any one of Claims 28 to 36
wherein the: non.-adid ‘monomers also include a minor
proportion of hydrophilic monomey’s._ |
15 - ! o
38. A copolymer according to Claim 37 wherein the
hydrophilic monomer/s are chosen from hydroxyethyl
acrylate, . acrylamide,  methacrylamide and  alkoxy
polyethylene glycol methac_rylateé.
20 o _
39. A copolymer according to any one of Claims 28 to 38
wherein the non-acid monomer/s include at least one adduct
of glycidyl acrylate or methacrylate with a fatty acid
derived from an unsaturated natural oil. ' |
25 | | |
- 40. A copolymer according to any one of Claims 28 to 39
wherein the copply:ner if fully unneut;raiised would have a - v
Tg of from -10°C to 15°C.

30 41. A copolymer according to any one of Claims 28 to 40
-wherein the nature of the partially esterified copolymer is
~such that where the copolymer is fully neutralised by
sodium cations, the salt so produced is soluble at least to
the extent that a solution coxﬁprising-- 25 wt% anionic

35 moieties of the salt and 75 wt% of a mixture of equal

| weights of water and 1-methoxy-2-hydroxy propane (MHP)
(where the percentage is based on the combined weights of
anionic moieties, water and MHP) appears clear to the



10
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52

unaided eye after the solution has stood for 48 hours at
20°C. |

42. A copolymer according to Claim 41 wherein the fully
neutralised sodium salt is soluble at least to the extent
that the solution comprising 25 wt¥% anionic moieties and 75
wt% of the mixture of water and MHP after standing for 48
hours at 20°C has a nephelometer turbidity reading of less
than 80 nephelometer turbidity units.




