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WD 2006/ 013061 PCT/ EP2005/ 008191 LOW VOC COATI NGS AND

waPbdUSpsithe present invention relates to coatigdg/gpioosnosior
conposi tions which have | ow enm ssions and in

Pventi on i o parOALYPE PRI ANRPEIN °5° 2qucous

based coating conposrtlons especrally aqueous based

pai | t.h h it ! |
A I AT ——
particalgh pain‘teewﬂb e Solviean smissibhe. i Theeinbvérdtionf is rgahtiularie! dhesrmed with

actueqsARp) SontE S TS TR0 BORS AT AL S P AR A ey t s equally
applicaipil teaidn;sparenmoasaaga sh¢matt damahes and e dértein aﬁl@bsa/ef ¢dnositions.

Th ISBRIGHHDS: Bl 2 oRTATE PGS YA KAcH SCE Restin ogtings.

for coloured paints, of course, pignments. The liquid

carrier .can co f1se ter or OI‘ anr I vent or
Coatif, s FGLENGTPaTe ARG FHEP T B AR GRIRG g gad a fim
forming bintRr ﬁd]yrﬁbrofto@tﬁlersﬂﬁhsbtﬁ@r ld@ntd@ﬂemar éucﬁrf ak| Q@u:m;es including
nmer exists in artlcuh_% orm

thrck%&rg@ ac%rh Lry% pats, il colise; B ernéﬁu gurgecaéner can comprise

water&@ldrgar@mol&&u/bﬂur&mea DiixRe oF trwm Uﬁﬁwbrﬁdertbblwﬁérqhay Be in the
aints In ({1e carri.er

form GF BspRraIonID g SATIE BiLIq, PG ab e RBFSE EXRG B PgRiGiate form or

may Hel disHoiled it dsptet oMidfape el doddiodisi ng  bi nder pol yners
in dispersion, also known as latices. Such paints are

of ten referred to as enulsion paints. Exanples of

AqueSHCAT RAEMbENd pifitsldBy WAR b adtibdinid InKNiﬁﬂWh‘élc,@ﬂfér ligild comprises
contrast, 20 s&l vent bor ne %ar nts are no

more e #i%dvater HB° FINFRESIORNGAIRYEdAHE). oaraéﬁ?f@'yrfperwiated using

bindeEXSIReRS inCdisSet§ibn Pak S kndvire lasl %rcgé OS‘étcﬁ%'afﬂﬁssarerff@hr r%ferred to as
detail ed descrlptlon of bin pol ynmer types is_give

emulgioft @aintsn EMPlasRicuch RaioRogs theo et agd Sk geuisiansndn contrast,

solveﬁ@értneséérh@f HreCRErhAIID FoRMIAES TRNGS polf@ErL¥RERL& §h bﬁﬁmc ilqu:d
ortant requirenents are that they can be readily

Examﬁﬁﬁqué'élcﬁ E?'Btr‘%'ﬂﬁ%glfé}?ﬁ PRt coatings of the desired

th| ckness and that once applied the coatings dry

apidly and harden to produce the required finish. 30

A mo eﬁ@l@dmacwan ChBINERMRAAENTRES inpiven W‘Frd'am[%/SRﬁSkﬂ'Wf&ﬂ‘

at anbi ent tenperature which, depending upon | ocal

condi tions, can range from about 3C to about 40C It
Coatipg qoﬁ%’@ﬁﬁt'@'ﬁﬁ muysh fatiplyecartalt irerydremeptsan d-ohap@etwla dhresrimportant
requu%nﬁﬁfsd?rbqw&rth@ﬁ@aﬁ IB?FeaHWé(pﬁﬁed %&Pﬁﬁugé' LKA @Bitings of the desired

For ‘exa where panel s and doors are being
fhiCkf}?ﬁﬁ and dhaloage appire§ they P@%itﬂ‘@éﬁfya@@tﬁuéaﬂq harden & prodese the required
finishhave been painted or coated they nust stand for

extended 35 periods of tine to allow the paint or
coating to dry and harden before they can be stacked

Pa:nt@rﬂydo oaﬂr@n%ﬁtﬁgbﬁﬁonsl brd St)gﬁ(\?/h‘ﬂ?' F?‘/Pra' ?(r E%fenm&ﬂperature which,

ing Int onestic
deper@mQFummmC@r\pcm@anme@@irg%quffEm@tJeutG@E@g1lt is important

that the coatings dry and harden fo form a hard layer and that they do so as quickly as
possible.  For example where panels and ‘doors are being manufactured it is
disadvantageous if, after they have been painted or coated they must stand for extended
periods of time to allow the paint or coating to dry and harden before they can be stacked
and/or transported. It is equally important when painting in the domestic environment for the
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paint to harden rapidly as this m nimses damage to

wol406s/403Hdit resulting from accidental contact P'%X"/éﬂiﬁhmoswl
occupants. Usually, in order to form good conti nuous

i Bl 4o B BRSSO RN P sena

contacbbyﬁmg)cbum@ poI ymer has a | ow Fox gl ass transition
tenperature, (also known as Tg) which is at or bel ow
anbi ent tenperature at which the coating or paint is
Usualippihi @der Thiesmugead lcgntensus digng hdaien tusngnmivetenbome emulsion paints

o SRR g A Al P, A8 bEbEL 5 2 o o

glassHicaneition ternperatude r(atso kmowdeseTegn Whick s atoor-tiskek ymbient temperature

ot B P ol s 05 B R Meratar

at whixdr thie dindee figrersad filme (alkm dmmmaqs;l do MFédiptsi #lgo below this temperature.

se I on inders, . .
HoweyENR Sider BSpral R, il o FEBHSLARIBR. 1551 s, et denligtion and
drying bleculdjhaife 4 Tig whihds bt tmchirove theadnoblentairbeitle, teinperature.

conmbi nation with coal esci ng/ pl asticising solvents. The
effect of the solvent is to reduce the 15 Tg and MFFT

Knowofagueeudbcoediag cpmlp;mﬁonsarbdsétbmrcelspéreion @alyhieg bindelzehomieve this by

o8 B SRR rad oA A el BBle amven, i

combinaioe with cxaelefp@n@z‘plasﬂcmyg Isolssnt@f Thbeffsal oreng sala@HtQﬁ to reduce the
o o B 5 il R B AR B BofSBHAE. on s

" to the emhmtrait—zurtba dimal dwrdraiss i cﬁfgthtaheohal bcﬁdtmgl mBﬂealééw\m above ambient

t t f d bi
tempgg}t&lv%@y 8%& tﬁg %Pb’eggﬁﬁ‘%f’r pl%ﬁm?srggltj }SS%({Crlgslnlq ﬁlllg as the coating
dries oncereise aroatsated by inavedsingihb ednysatudntia ra githe aiiean
the liquid coating 1is exposed to air, in particular
oxygen, which in turn increases the Tg and t hus

Knowhasotleatberref coatihgs ckiri B@lfcﬁmalatdﬁig.isﬁ'fgt sthderRpRlynteré WAlkh 28 capable of
¢ cﬁh i these net hgdlﬁ9 l%f er from tihe di sadvant ages
autoxioglien. | [s CBYSesEOSEKRRIOEHRAPeN BPIYBER chalis whRR A gauid coating
is expiowd ng alr£in Lﬁaﬁ‘t&:ulaﬁ oxipgeas iwhaddl if tvraliRdrbdRsAhE 3G ghd thus hardness of
Z%g}r)ogndsﬁé % being emtted to the atnosphere. In
the drigetEqaling, afgnaPPiciAGi t i on from the | ow Tg duri ng
application, either through sinple |oss of carrier
liquid or by aut at i to, the higher Tg required
Both of otﬁﬁ%e athads” § f?eédg%a enﬁ'sﬁcﬁ’ﬁ“@ﬁ%%@nk‘lsae‘Pfa'Eﬂees@W% and/for
plasti€lsesr dflﬂlrlghanyhgtr’éguifhalmbnMﬁMQ voR@leesh §H|bf@ﬁrﬁaouﬁ@s (VOC's) being
@k‘ﬁts tt ack@/ j ﬁg t ouched or used.
em'ﬁ%f AEREPIL Ry nfagd A4 3VSG10R EPrp Aien fovk 69 rﬁyrlaa Gpglication,
either tArodigl sPipié RIsE6F aéﬂnéglscﬁﬁtﬁbﬂ Esg@toﬁd‘éiloﬁ aﬂoﬂﬁé hlﬁ:fth‘Tb MUREd of the

final (%o vol atil e corrponents whi ch al so neet

e O fih e (kP B =61e WHS 6010 WEh tespriBhon fagpfeated surface

remaifl§ YARQ aR Bai be YR EhBabeass. 35 Known aqueous paints
contain one or nore filmformng binder polynmers. As a

coating of liquid pai nt dries on a surface, this

The réééﬁt fcRaMEnge thding eba e baifiefoYiAtiatoPs ﬁsoéﬁ@ R
FreSdt cAANENGS TIATehaly TP balRelarfialofs O8AR & fdrinlating coatings
and pamts with Iow or no volatile components which also meet challenging performance

criteria of ease of application, rapid drying and improved hardness.

Known aqueous paints contain one or more film-forming binder polymers. As a coating of
liquid paint dries on a surface, this film-forming binder polymer serves to form a film (i.e. a
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dried coat) which bonds to the surface and al so bi nds
wol08ssBen all the non-volatile conponents of pcha:pBdisRbsiot
i ncluding particularly any opacifiers, pignents and
dried€ X540 At t ' i C i wvolafi
i [% n? f or“?n) nbghg§n eﬁhésgwgrr%r ;éﬂ&ar@g%vﬁq?agﬁeiﬁ%ugwﬁh%s@n volatile
compepsatsceintfisn Pgint Jeeluding axpuiEwipsly sarth ppedfiars.a bigoant sndr extenders

preséth. W8 y?rgeﬂf‘gg ﬁf\%ﬁud?ﬁ{ ﬂhﬂ%ggiﬁ%mdér polymers are available, but those

nono- et y unsat ur at noners- a
mostcemneil dgedyin gaguediss argitepfuralpajnts hre of tnieeyliredd typds bbimined from
. LRS! . L CS a I rs.of . .
”’."“‘Jﬁ*?'%@?%"ﬁ’?%S%ﬁ“‘f%ﬁdaé@ﬁébﬁ%ﬁ S8 GaRH QA GERY SR Rlyics”, the
vinylgrogiet benhgtyenicsal The (pesdicsirate eduallicbpalyinkers afcit dsas( Bvogalkyl esters

L | r : r ils
of ororifore RbREIY eRIcBly BHtaliraBE i 8BS YFB, ol ridinacryiate-

. | rrse copory
butyl iashdate icepplyment whilss fthea “drayplsir eatuelty cemprisey tomolaaérd ofired mono-vinyi

' CLY L r o 0
overt | S8 OIS Bl 155 99, FEENY EnTHTEHRE 9 gyt moromer or
differenfgoPyavdny estert alhd fefyrenigs eare copolymersi wintaining styrene (or a similar

TRRAQ- i Ny i t . Wi.th a o
ondBA Yt AGREME oS o ABSLBELA4 hhoner o ussaty
an acgich sol uti on or dispersion copolynmers useful as film

form ng binder polyners, whether 15 solvent borne or

wat er borne can be made by wel | -known sol ution
Suchmsilytiesrorsdispersionrcopelyaiess orefpbby ibm ifsmtingy hindet hotigners, whether

tvel | Qne oye, e particles of .
solve° BAFHE" oY Fealer, B3mBT B0l 3RC ey ME ysidelf b i phmerisation or
emulsiorbpelgmedisstioy metimdsnespestifaly.m in order for the dried

coating to have the necessary properties to 20

protect the substrate. Coal escence can be inproved by

As meadithned aloyanthe sarticled loé dhirldep ablgser mguss erafenbly’ cdalescBao form a
ni ¢ solvents

' o] ical ,of .such or .
suss Sl RO P48 5 5P By DB Soris
protectrice sdtmtpteo rﬁd@s&eycesmnmbitnpombﬁw aggf?a?@mgéngc yhicgiledisoalescing

i y i 0 u at e. In order to
solvel’ Rk R R R Tetntons FRRE! ¥ SioR coGee oG8R easp hipmiape aivol,
propytene giyedly ?amnhta!ctdh'el laﬁdgﬂhgngrobneiaﬁyt BMV%SC?@%G:T@R%E” which is

. f . al ky i spersions, ic elpin
“'metbggﬁ@?‘ﬁega'%'ﬁ‘g&@%?eem ssions. The technology utilises
| ow nol ecul ar wei ght al kyds which are dispersed,

[ rfactants, into er and al though thijs _

In ord Hhuiis” feetas o R oy sd, SaeoHS o e anvrenment the

coatirigdm?lgtriysl:?'s @gv@omddmﬁ SUSg e amgdgﬁjs l’a&?ﬁl dispersips, \gﬁt@tp‘ help in reducing
ng .to dry a arden .30 i s too ng an e ,

the VER? SIHSEOR ¢ e dRetiPlogy VS aglRguiRTy wsicht alives which aro

dispersedeudiyy sttt innwatet wne rEitERIghoRisoeckidiog) i bhely increasingly
4 RO hwlrl & aécohol S, . Olat%b sic acids and a dryi chyo”

used Bttt fouf eBRRRN SogfeRale § merthaitenyprie sPritg (et Ao harden

is tooilehg ardrive havgdedsoofaheresmiaby &ajdofle, Which is then

reacted wth an acid or acid anhydride to create 35 an

al kyd resin. Wien such resins are applied as coati ngs,

Alkyd trasing ey eidebie &&}W%ﬁ‘cfnoﬁtﬁyfvrh%rﬁﬂéﬁorbbf @#@@ff& @ﬁltpitoefﬂy%r@gﬁcohols,

unts o ertain netal salts,

oolybBIE GRS ASOR HAOHer Lo a0 cLUPi b ather gaing-allgivceride s
convesae &6la uibriolcaritied Whithlis RNIESRESRith 8n acid or acid anhydride to create
an alkyd resin. When such resins are applied as coatings, the polymer backbones cross-link
by autoxidation. The presence of trace amounts of certain metal salts, such as cobalt

naphthenate, can be used as catalysts to speed up the autoxidation process.
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WO 2006/ 013061 PCT/ EP2005/ 008191 European Patent

woARN/d8@li on 1044993 provides an aqueous di SPRF$IE®Bu05/008191
whi ch can be used in a water based coating

conposition which is free of volatile coal escing
agents, and which can cure and harden by autoxi dation
Europeard PateatBpplivatioro he 4993 rH)SO\IidﬁSfaﬂaﬂuaO@ﬁ)diBHJQTEiOUSVhICh can be used in

r ' |
a e 356854 SRR BRI LSRR P Bl, B i cor
cure guidoshrdén bpfautdxidptior underoarebient cuneitiens tdf fomnm aboniinubs pmtective
about 90% by wei ght of the vinylic nononers are’

del ected fromco-esters of a drying oil acid and an
unsat urated al pha, beta 10 polynerizabl e unsaturated

The a@@t{o@%t slp'eg%@rﬁ@‘q%’ ?@%ggézrfn &ﬁ{%ggfpog/ﬂge{ 8\&15:516}5 %éﬁfply?rg%?zg%n product

of vinyfiy Mmmhmbs Gmrmélefromrah@at 5%etb absut@0%oly weidhyofriige @nllic monomers

e AT SRSHP g, B S0 LnS S B B R o -

polymelisgbbsy ansmudam aargtatylm: anﬁeat}d diord elscut b @ Sdout 50% by weight,

However .. the .use_ of i, N .l coester,.can,soften . .
paseci§ttEe gl 418 SobivendroB ShuPhatie efiS Rl ¥ist B b Thying o
acid aadtappoiyolat 1 tn8d% ofths lcopaiyhyr mblacﬁﬂamra{/eea mole&Par weight of 300-

1044993 |ch dermnsihr at e that th

EP
3000 "’l’??ﬂ‘@é@"‘dé!mr%ij'sﬂ%r&‘é’” RS 395 SEPTY 'ets8 '}ﬁ“ &'gf"ﬁﬁ’ﬂﬂer’ the use of
the dfyirlg‘rb:i afdeeteracmnl bafteni te aoahngdar)d regn eale skt @fown the curing by

autox oty S5 1€ SO by e B Ino 66 0% ich, idminStigte that the

systeri$ GB/EP d 0428 3nettiese Wetdapgbiity b produeshardsilmd akisrepplication and
i_ds .an eta unsaturated polynerizable
dry'”gceé'FB@iﬂ?’ge cquo"?p‘l?%ﬂ 1tj"&%{ueous emul si on

pol yneri zati on. The glycol co-esters of drying oil

=P 105068 B Tl S raihl sirblide VRt eSbkE Eppdidefizaton of vinyic

monomerC tuithnaglydd O¢tpesﬁé1r<§ @F ydmiagobll Ak taranallipial, ebetaWeliraturated

|catI nor e r.eact,ive .t han
polymaiapie Fabinic St YRap ngtea B RISBa bal Suragn, Tae OlvEplgo-esters
of drylh@ @Dédfd@éﬁd aﬁhatbéﬂ@&msbhﬁaedlpdlyﬁ@hz@?@ tébbxyaiBacids, which have

both qr\ gcr:fgla%aﬁ&c ianﬁ%g rob %%lg&%@?@(\y qi r%(:\:{/)q?éltsgéot% be significantly
more RIaRE@NGAN Chrligf a’lkytgre@ﬁhbaw:ﬁérﬂmg Hio Wy, G’fateritls K?I)dr%l’l {He co-polymers

it desqihen iy AP LR BATGCC BN PBROS. (3ab pigpb pgntinuous fims, and
underﬁeﬁﬁéht&ﬁéatw@%ﬂieach nieslprederdd ErtlryiRe caaRsts OMoWel&, in order to obtain

umform& tlg{;%r&gn%wgmﬁs qg%fliegtﬁéggts@agﬁg}cg%@rgg |%@qﬁ§ Patent 5,750,751

contau&@h W@Weigiﬁ'pfékﬁeﬁt(dﬂd%ﬁ@Pﬂmis@@oﬁ?@@éi@hﬂ%r&eﬁt%ﬂﬁﬁe FEITRAOS volatile
d for_coatin conbi ne %ﬁgd early and final

at
Conte'PFarO(ﬁH‘@s‘émat\}ﬁ ?9?'958%9§B|V§B‘h12 -ufpeth and for polynmers
that may be used in such coatings. It is therefore an
ailmof the present invention to éorow de coatin

Accorgiggwtthgrgnrﬁggqlqs, HRgeAr @eatings thal Comding, 8Pk aary %rpﬁo%nal hardness
with 1cﬁ'ﬂé@9é’rﬁ oIS R0 A6 pellinidts $48 hbelusB@ ircduch rcgéﬁﬁg%

solvents and / or coal escers to produce fil

conpar abl e hardness to sol vent based systens and whi ch
It is tHeRMBrePar SFSRHe QFéébﬁiginPérﬂ’%n\f@ﬁfbv{a@ EBafiRfoMhdilt BYpokkiBss which

aqueous systens. Although
may be applied from aqueous sysiems mcludtng systems free of organic solvents and / or

coatin

coalescers o produce films of comparable hardness fo solvent based systems and which
have a reduced drying time when compared with existing aqueous systems. Although the




10

15

20

25

30

35

4 WD 2006/ 013061 PCT/ EP2005/ 008191 invention provides
woumes/alzocioat i ng systens free of organi c sol venics/tzoo5008191
envi saged that fornulators may wi sh to include

invent®dl ﬁl%md%saur%fﬁfl%o%lﬁﬁ?téggfeﬁ%r fed fo.@rﬁ&r‘ﬁb féo‘fvgnts it is envisaged that
applications. € present inventiof provides a coatin
formuiatorp owivtvisn tecioelpde selvanisardpionigsisisets fopenesifiggppkeations.
capable of formng a filmat or bel ow ambi ent
tenperature and capable of curing to forma hard
The peessnt inyeatioro prayislesva apdiingneoniRasiiion acontsising i lsepalgmer dispersion
capabE 8RR ifh ool AnbickR Erive @b b EMARTb! Slino fp form a
hard eoaliog st idr betovgambient temparaitireaaod deingl esdleableen . legthan 4 hours

r \ . i o , ,
er g S0 SRRINIT B g NHER PP UEFRS 80, vlecrani
solverdiapgfer plasticissrdi um and a bi nder wherein the bi nder

conprises an unsaturated copolyner conprising i) at

| east one unsaturated fatty acid drying oil conponent
in a preferiad) embediorenintihee inventiore provistep ohty raataxislisable apatimgi Fomposition

i . . 9 i t.. i er..| ,

compifL 8 Jol 4] Mo N, i, Woret BRERIEr, compgises an
unsaterafzsl gopelyren cpmpsssg Bt leb5t drengtsallBatet yattyeicghdryiof oil component

o h ¢ . T A
and i UELAPfare OforbR pOTHs M %, PaiFRRI bl Breic% B Wit of e
bindeS s resewti aghd mitrogelv dlaae idrefemblyatiiecursatwatad capolymer comprises at
«ASti.ciser referably | ess than 3% by wei ght
least %})g%&ye@gfogmﬁé@el.?r ee of bgt h material s. Thg armgnt
of solvent and/or plasticizer 20 to be used nmay depend
n the I f . ROl j f, . slc ven
he eifiged Codt fenddifioR o Eie.lobf s = BAFE 4097 Bt ERlggeoy tess
than 5%ty Inesigie ofrarvelatieyorganic sojuent edd plesticisar] myrepreiaralrp last than 3%
hi.gher, .Tq. .Th resenc f.a solyent and/or -
by weltR i i Disferaly sk o B moteReR IR AN TRE ofRqvgni gnesy plastioizer
to be el mup siepetdupumdhe Ty toh thespolwaetdtself| dincedhe sbleert@mtiion glasticizer
has co%?ﬂ%g lgé}egﬂaipé gréelr ﬁg %H(fj r!tq%]ﬁ]e @gf%bm%?g)gergéxﬁ} I&m%vl?s%é B&ymers of
highecBgIipThe pregenge afta $ahast andier plastizer atog defiabiuytodmiptbve the wetting
e nor.e  MoNomers

dryi,ng oil, c onent..and.i.i) ope or .
ofthe S btiPele Bpeiof BRBPIRERAOY S el sl SomBRiBr o6 by viei gt
of the unsaturated polymer or copolynmer is present as
icrogel,. Preferably the copolynmer jis
in & Byl eitiment S ptntin, Sy HEF & ABPobReoToupmatyaisn papolymer
compﬁélngiﬁfétﬂeabti?e&hr&bﬁfatéﬂ’ fatty 26d dB,limgTbie chaponent @n@Jdlone or more
monofTers SAGRYBRLTARIE SNV IRFE 21, ERRG 158 hY visioht of the unsaturated
polyme® bf edpoiiedris pras@iftias2 wicaite! Phrefeldly: trpRpblyinenis alfBédseable.
m cro ?I S havg' such ﬁefhl %ﬂ'\ r]D.I e::?él ar, wei ght t hat
Even M%%PR% §rpbiy dhe eopolymen ISARHRiReEE) C'BgIS P 28n
Chr omat ogr aphy col um al so the copol yners have a
maxi mum cal cul at ed Fox T refera

of . 8C_ 35 p ly a .
The tﬁ@kmﬁfﬁg%'df’@%ﬂsa gthedsere i '%@.So'lug'ei 'g f%tr’%gﬁé@@ﬂte?é C when
using t30ahi sMetraheiSToRher CQthME Ibf e SEMSIHIFA! STHRSY tidtogels may have
cal cul at eFI Fox Tg no Iomehr tha}n -10C preferablay no ,
such |gigh molecuiar weight that they will not pass through Gel Permeation
Chromatography column also the copolymers have a maximum calculated Fox Tg of 8°C,
preferably a maximum calculated Fox Tg of 5°C. It is also preferred that the microgels
containing copolymers have a calculated Fox Tg no lower than -10°C preferably no lower

than -5°C. 1t is preferred that the composition of the present invention containing at least 25%
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than -5C. It is preferred that the conposition of the

wd08&6Rbe1l Nvention containing at |east 25% 5 p¥WPrp2005/008191
2006/ 013061 PCT/ EP2005/ 005191 m crogel, preferably at

macrog?laﬁelf%%@/ %?éﬂ%égé‘?’f ﬁp@%}b%@%b&% gf‘%ﬁ@%‘%?ﬂ%ﬂ@ggé@fgrably at least

75% Ehe up &r 8§% sf anieofi@r nEek yicrogels siré rférirmeg! bvircrosglinkirey during the

ol 0 C e .t he bi.nder. . .
polyriidtpay FexBlorg U B gl ! b HsBleBE helielhd ptptrosioua
unsatumation abkratie further crosgisking bl antpxiptiauaiteriagpiicaton aff the coating.

application of the coating. 5 Another benefici al
aspect of the present invention is that the m crogel

Anottiearbdneficial aspdchesf e gpesent anvendion be tair thecmiceadey partlds of the

._as co red wth the particle of tr. dlto
dispefarhi g B aryulady 8 R Cetafod B ht pEBR PRt reftonal binder
polynirg isedrin bmatipgs. o momeanarparﬂateess:elo‘an bk agetoe 000 nanometers in

diame braeaRM e b8 RRang e AR Eh 258 k0. &@Riore Referably

from QONE 50084l mbley pfaferabi? Groh0 2890 250Cbnﬂuﬁbstmr@féﬁibﬁbfr®‘m 100 to 150

nanoB&EFS | QS BE B, BB Na0P Rt e NG SCaH 24 BARpMSIers can appeer

transﬂiair@ﬁlts@‘&f g sanetinseresrraalt ionmssdlefions! Edrﬂt:l@ @& is measured using a
t| ons. 25@(5)“ cle size is neasured using a Mlvern

Matv% aee»}esrg,z% 15 W have found that the use of
smal l er particle size binders results in i nproved film

forpation er ha e to,.i.ncreased interparti cl
We it Bt 87t S RE S st tBratfcle Sf B ogysaa oy fim formation
perha@@a%uwiﬁﬁmagﬁaha@ﬁttémartm infegadtien Le@ﬂdetmce?ﬁmﬁmﬁmmegioss to the
rtrrcres, to scatter content netno
Coaﬂ&?oqﬂm@sg’r%ﬁe *&ﬁ*’ef‘H%eCI %’i‘? %SF e et e&ﬁ%ﬁ%ﬂﬁé?@*ﬁed

|nto a 33nmlL plastic centrifuge tube that was then
filled up with 30 m tetrahydrofuran and capped. The
Gel cpieBYMEEddi ssol ved by shaking the mixture for half
an hour at anmbient in a shaker. Centrifugati on for t wo
s at_ 35,0009 allows the gel to settle at

AbOUBgtg{r%m%‘ of tft@détewbeée a?ﬂéra@lye\&?'gmdq@ g2 wad! pRele %iﬂfuge tube that
was ﬁx%ﬁamlé&%b Qith o &mtétm\yamfurgﬁ Rk éap@e@i W ;étéxv\@ﬁs td‘s%aaved by

in the oven first at 500 C for 4 hours fo

shakagg “%ﬁw@'ﬂ’ﬁ‘éﬂe for aiien B?Uflaf@@bﬁm s 8 58akfie rﬁqny"fkiﬁﬁt'@ﬁé%' two hOU"S at

35 ooﬁ@eau%%cmt g@etooéet@é%lat RN LB RS 6f iheetue@n ml @Felaif ﬁqu.d was then
| atex fraction is defined as fol 30

separgiad afAiGe SOHGel NS WICROERS. kg S i eI Yen TSt ah§00 C for 4
hourd @¥Swdcomnshdthatt Adie aWﬁﬁP@fanHréﬁE@eq‘i@H@ W&Bhed. as_binders

provi des aut oxi di sabl e decorative coatings which air
dry rapidly at room tenperature and harden quickly to

The ;ﬁiré%iad%f@ﬂel éd?\‘t@ﬂ in BEMRRBIativasERL rh&Rindé 88neh %@%lf&% he

requiring little if any volatile organic coal escl ng
sol vents or | ow nol ecul ar wei ght plasticisers and

(wengﬁhbf‘ﬁ%i/&\/\ﬁ%zg%l‘ﬁteédn?ﬁé XVRRY éﬁ@l—sﬁmt ven at high

gnent to vol une concentr tion, PVC and which
|rrproves with cure on storage.

We have found that the use of these copolymers as binders provides autoxidisable
decorative coatings which air dry rapidly at room temperature and harden quickly to give
hard, tough, durable, water resistant coatings requiring little if any volatite organic coalescing
solvents or low molecular weight plasticisers and which give excellent wear resistance, even
at high pigment to volume concentration, PVC and which improves with cure on storage.
Preferred coating systems based on these copolymers contain less than 10% by weight of
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Preferred coating systens based on these copol yners

wOoQoRl@akds1 ! ess than 10% by weight of 6 WO 200@6@&3%%08191
PCT/ EP2005/ 005191 organl c solvent preferably less

organig Bent bl ke FAF S B MRGEL ATk PStera 017 B0 tvels are

prefertatpdsethisanininsised ém;ssemp end ahplgasamt emells sepedsiyde sncloskiespaces.

e oL B B0 66 GBS (T ok f-Bobi I 8R! g, B dp tre parta

crosslinggrtisatwictins withirethpgloyymesr ppdickes dugisg plniymegsatlon and crosslinking of

the reR QU A it T et ar ety 0 SUF R apTGnicly gy exposure to
mmpdaptt{abardneﬁ?detz\m«qmwﬁt of thee caating iF Ittmutgapgd bgaiud {testlts?1 fact that
nt e _coa 0 _be due to the
come SEUEhORTERL. eeS SRR Mo PRltbaRE R SedG b or 1o
t he appllcatlon of the coating. In a further preferred
od| t e uns

Inaf 7 ﬁbgﬁ' dlrﬁeq?tﬁ { 8&%‘%@%&%@ QﬁLpd %lg/rr%'pgg:gmﬁ)ag?nt used in the

produ€titpobfythe rb:mfer tchpolpmes emhel prysunt srwenmntcmtmas @R autoxidisable fatty

acid RS TR R by er oty Bh oG Heirr s igtinasd wih he

oxiranél fidubhen mlet@mlmgumsamr@t@d embud)m@n gath Yas glycidyl acrylate or

methaﬁ,aﬁaﬂég:gp d n?quq%gﬁ;\ aosrg LEF@?IS%% é Iggée%éb?ed au?omdlsable monomer of
hydroﬁﬁﬁ&ﬂy}éﬁ%fdi@ﬁbﬁ Gorﬁpﬁ@@(g dhsalrbRdTenRg &Rsin Ghtty acid moiety linked to an

cnsatyRige YT SEH oies PGP FFARBAV I SRORHoR GE By APEaisaturaton

in theqmebmmtéd 6arB6kyiic @idesstéis &mtaauau@m@ fdr d@pduyﬁvémmmnwlmae other
I N

nsat urat.ion e unsat ur at ed car box
monofiefaibdatieiothie ik magPaeRGHECIRS %éan?'%taﬁtlewﬁwwendam
long dhbﬁ?! f@&;hﬁd&ld d@ﬂﬂﬂﬁ@é seriderd @& Polyhrer PRfdNguiekidkBifle. Preferably the
opol ecu 4e whi |l st the unsaturation in the pendant

Unsatllﬂ'@F?é' @i g Qﬂt’fiﬂ QUi PMROPERLalFi Seedr Anlger iemneeatdis iPnimmprove its
storaget@iy.e aut oxi di sable. Preferably the unsaturated
fatty acid drying oil conponent is stored at |ow
tenperature to inprove its 20 storage stability. The

The uHé@é‘i‘a%@Ibﬁ@ chanJatbadid isf ;ﬂfbfeyabw?é @!ryn‘ig B Qﬁﬁt&?!eﬁ Rid such as the
il unsaturated acid such the fats and oils

fats aﬂl@ Qﬂﬁnﬂﬁ?dt'ﬁéh%ﬁﬂlﬁf anth goalpgs FWQ%"W n@ﬂ%faft%/am’*%g ff'%ffr@%H%Pd in the

pamts%clhﬁstrﬁ)%é@ﬂ \}egetéf'b%darid‘adn%i oridi, nIth%y'cBHé@tt]ﬁ ¥hePh&in@f mixed glycerol
e and animal orig They consist in the main

estersdqf%ﬁg@r@:r‘gl;nygrém@nogagb@@{lc‘e@qd%tfaflp@ fﬁgjtycqq:gjsrarqd,arwber of minor non
glyceWoh@?ftXl ic acids called fatty acids and a nunber
mnor non glyceride conponents. In the paints
[ ndustry oils are split into four different classes,
Y Y I y dr - -
In thenﬁalﬂ% aiﬁ%usg'gedrin@%gglépﬁt m%éfﬁilu(re éﬂerérﬂQ:Eé%'sb§ nehiely ¢ @i’lﬁiﬂg oils, semi
drying; oils, apmdﬁ@g)pﬁ%an@@hgwﬁiiya@t)ﬁlfiﬁ@@é@ <W$ prqfarntg ¢ael the drying oils
such &4 ﬁr\s‘éb@ ofl iunﬁto‘ﬂ orﬁ%ﬁahﬂ% ditRSugh ,eﬁ% -l b[|sSSL§H%§ @Va bean

soya bean ol [ ower seed and t'obacco
oil, suafiwwefawemogoambtoba@@ segg hftesen |aéa0| e usedi |<ém11@emlaély pvailable “Tall

Oil Fagty a&i @t & tf%c tert H’agert%ﬁ %Esf:h rfﬁﬂl&rfh@l gﬁﬂé’d bl oil fatty acids
ar t e re " Tatty S
ContaiQEEtl%ﬁsﬁharg4%e§§owmaﬁda% of rosin aci ds 35 The
properties of an oil depend largely on the type and

proportion of the fatty acids making
The properties of an oil depend largely on the type and proportion of the fatty acids making

up the various triglycerides. The fatty acids which occur in natural oils (as glycerides) are
either aily liquids or solids with low melting points. They are colourless when pure, and can
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up the various triglycerides. The fatty acids which

ngd}‘jmmﬁ natural oils (as glycerides) are eipghalp@islo¥sio1
liquids or solids with Iow nelting points. They are

be d’%@%&%@r%g @'%&J Hﬁsaél iy Crg%f ﬁ?'%yﬁiﬁo&ggﬁoé%g%%ﬁ oceurring ones

are lisitad deiomat ed fatty acids. The nore commonly occurring
ones are listed below Saturated 5 Lauric acid
CH3(CH2) 10000H Mristic acid CH3(CH2) 12000H Palmtic

Saturatddd CH3(CH2) 14000H Stearic acid CH3(CH2) 16000H 10

.Unsat ur at ed . (CH2) 7. CH=CH. ( CH2) 7000H
La“”%"ﬁ@l ei c acucg”‘@gﬂ(ﬂgg% CH=CH- CH2CH=CH. ( CH2) 7. 000H
Myristic acHeni ¢ adltdh(CH.),;,COOH

Pa’m@f:%gﬁza“ C%}&%&)%%—'Hw CH=CH. (CH2) 7. 000H

StearicHid CH2) 3. GH:CEHORETDKCH=CH. (CH2) 7. 000H 15 Ricinol ei c
acid CH3. (CH2)5. CH CH2. CH=CH. (CH2) 7. 000H dH To
autoxidise or air dry, an oil preferably contains at

Unsatueateti 40% preferably 50% of a fatty acid containing

oneicH e v (R oS Ao 00A8 ﬁ{gﬁegﬁgszr?{gn o

Llnoiélab?ﬁ alc ; Slls Gjﬂfmiznimg:GMECHeG{e[l (EHRRTISOH

LinolffE R ¢ oc tatinCidr EH=CHTReOk IR Bk AT eoed

Eleostedrigraaiced acﬂr@s(cwgg CH¥TH. WU&QCH&)MQCH?@EO@H whl ch
S

R I
H

nseed oil,
whi ch consists larg of unsaturated linolenic acid

(3 doubl e bonds) has good air drying properties. 25
Ols such as linseed oil with a high content of

To amwome@kya@i dispragaratslg contdiay Bt Ragtaigs fraeianb{vemf 8f a fatty acid
unsat ur at ed

contafﬂ?r?g h\@y dqu bieit{;lc? rc{gegg%la?rggrs{ngd:}r%g%m%%{gz Lbtaingst with oils containing a
high @k@%ﬁ&ﬁbﬁ%ﬁy |ldcrel G@&tbmm‘gl BRés Ybie 8bey | partlcularly if they are
araa [ on%_ ﬁﬁs SIF%ﬁe ent |tt|Ees orf .in natura
conjugietr IMRETUS PBF e GREOPPI ofleamPistingpinainadly f %@@&%@cms are
non- di’frm l&%‘g%e@ba?i bil, WM&Q cBhdists SFSPMBEFQIW & bnsatdfﬁi‘éhaé&’d% %diezc acid (2
cS gl%dra!t ed castor .
doubfsﬁ)@ﬂa? 8 §eByLBgs nseed cd s whieh CW%%HFQ%V 9&@3@%@#@ ha«wemc acid

(3 do@sly¥ bBdY) ks 36bait BAIng Fop&asd.ed to produce the
copol yneri sabl e conpound shoul d be at |east 5% and we

prefer to use an anount between 10% and 40%
Oils such as linseed oil with a high content of unsaturated acids having 3 double bonds

polymerise readily.

Preferred acids are the Cy-Cyy unsaturated drying or semi drying -oil acids such as
oleostearoyl, linoleoyl, linolenoyl, oleoyl, arachidonoyl as single entities or in naturally
occurring combinations that result form the processing of linseed oil, tung oil, soybean oil,
menhaden oil, tall oil, dehydrated castor oil arid the like. In the preferred systems of present
invention the amount of drying oil acid that is reacted to produce the copolymerisable
compound should be at least 5% and we prefer to use an amount between 10% and 40%.

Other milti-unsaturated monomers may be used as well as the unsaturated drying oil fatty
acids. For example, allyl methacrylate or divinyl benzene may be used. However, they
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35 Gther mlti-unsaturated nononers may be used as
woBhdoi8¢1t he unsaturated drying oil fatty aCb@%mmE@Rmmn91
exanpl e, allyl nethacrylate or divinyl benzene may be
use q However heg 8 %%)2006/013 61
cannopdqp Eﬁ%db%/féﬁefg'ﬂ FRRRIRY BEpARYIA BN, MAOYEY Produce gelled
particlE8,TRé\ehl N6t 8gpabRl éeuBdiativgh nononmers produce gel | ed
particles, they are not capabl e of autoxidation. A
nost preferred technique for introducing the

A moﬁub%r%cﬁ@&hﬁrqﬂ@lf& it dLEME| e Sutakidistleamoleties involves taking a
meri sabl e conpound, or nonhoner, contain
copolyatgab

ﬁa?fﬁﬂrgmg'lgt QF n}eé,t p?,ntgrgrng a ,lﬁﬂgef;yarréﬁrgsat%rated fatty acid

leet)P% X%Bb?yﬁr'eﬂﬁn tit Wyitrh cﬁh&ermdﬁbﬁ@r@ﬁ%eﬁsﬁﬁ thé ﬁrﬁ@uction of the
product | on of macr ono| ecul es. Preferabl

macrogRsiate (TSREARY. Wﬁm%ﬁrla.cﬁmﬁau%@%@m@ inguPily acid moiety

shouldBérRbiise ﬁ&ﬁlﬂ & SIPWP“A{AEB%dfés%%@!M 0 fP40Mwt %)(cﬂ@ﬁ’e monomers which
eci al | he nononers which are

are CO@@EmeVﬁ%‘ﬂ @“éaatﬁ@er:fwe%@r@ WiEbi nder pol yner. 10 W
prefer that the unsaturated fatty acid drying oil
nponent containing the long chain unsaturated fatty
We pr@éerothﬁbtr@t ynsaéur@féﬁaa%eeﬂs@ulnw qihcaampaaent Feriaifpadhelong chain

unsatdr@té‘d%ﬂ} bR MbiBHas copsiffetised W BA %Eﬁ;ﬂ& mMdms iRk ‘t@fbrm the binder

anpl es of acrylic nohoners which be used t
used ipﬁlam@éentﬂw@nbem yireamplips eﬂaqrriictm@r@merﬁwhw Y bﬁtlra%ﬂeto produce

the po@n\éﬁ%rg'u%e i {FR rh?éﬁtr)éh ':r?cl&fé' ébrﬁﬁto? rn%tﬁé&ﬁic%%rd‘@sttéﬁélsu&ﬁ as methyl

acrylate, ethylacryl ate, hyl met hacryl at e,

mefh%ﬂﬂﬂi?l a(ﬁ{wlwafepr o?fW'Fﬂ?thﬁ’ﬁB’r‘%ﬁ‘P:at @ropyisgryatac r yirepyimethacrylate,
butyragﬂfraY Ihex IME@%&zia?e et hyl hevdgrext ﬁ%& 2-ethylhexylmethacrylate,

late, decylacr
deCY'ﬁ!-‘é&é%JtBrret r@@yfmﬁﬁﬁéryfmdro&x@ rytarcwaé@e " hydroxyethylmethacrylate,

hydrmﬂ)b %! AFRt AR, ea"&b?meﬂg&%&fﬂ 1) kécéfydtﬁéreco?jﬁﬂrmerisabie
Xy pr opy nethac es 0
monomeﬁorﬂya’rerrrayalm aisegpnolHee salkenss ﬁhw\ pe ejbré@ne reidugepylene; and

polym@rr e Earbd rcaa?:ro%@%heé%ea&ﬂ% é&@ﬂﬁ%}tﬁ&&yir% 4B conic O?crd maleic

merr zabl e carboxylic atcids suc ic acl
acid amétfh@arlgz lacig. Exardples ohether sultablalconpiimsirisabla gnencaris include vinyl
monorﬁwléFQaréu‘éhaﬁde?rg?éﬁﬂﬂé e%ié?{esogpa{ a?su'ffrahﬁdlene 1,3-butadiens  and
meri s nononers | nclude viA no'me
chloromerac r1y’:1 drihaxairiens; styrenissmenpmerasudh as Istirend, @rpéra ~methyl styrene,
vinyl %{én@ﬁb.@%hﬁg rTng:rge egllehs%&ﬂ{ ?@%ml){llaget?té Oﬁgﬁ%&%&g@ vinyl halides
such 8¢ wmyrh ehloridé rand vioylidene; chlrarldty,l etcar Bwie;rr@lt gngist mraeomershmclude
acryitc.agc;r%' rﬂ%ﬁr\a}&ﬁﬁ% Q&Cﬁ lacWirg él}rg\r@ﬁ \%ﬁéﬁﬁ% g\rqdé:fay%ﬁt%rg log glﬁﬁraﬁé or aromatic
alcohdts e$tgremed subs’rsuted: styperse eyl ratcetatﬁeamhmmdrr\cnydxmamoxyléte esters.
Otherﬁcﬁr{&ﬁ’gerrg #Hag[n%g rk])g tulsgg orpréldgrg gangeﬂrsas%p gg%pﬁfé% ;{;rSP)zgﬁéjor butene-1
and sfyrbse iaruitse domblpgeses, Cmpqiwﬂreraeetﬂyrenemajrdortmdaommlorgyés have the

addltzc?r?aé ?gg%ltgé Prefézr?i B%rtrcﬁarg&g E%t[\'}%;]ﬁ g%éérawqiégﬁﬁ%o%gg Y3 ?’r%e radicals

and sbuhengrotnoteaating stguidation @rodess whahgh dgo escelGapsl thewnsstedf water-
resist%&cérene and its honol ogues have the 30 additi onal
antage of being particularly active in generating
and coupling to free radicals

As a further embodiment of the present invention the autoxidisable copolymers of this
invention are derived from and contain amide containing alpha, beta unsaturated monomers
preferably up fo 6% of these monomers. This has been found to further improve both the
attainment of early hardness, for example at one day, and the film properties of the
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and so they pronote the autoxidation process which in

wobbdshiaegel erates the onset of water- resistapgegmpifsdesior
further enbodi ment of the present invention the

t ox[_di sabl f .
cispergais PR ORPLHER PR T A A B e Mo P A pepviamice
methabfRdiite abed BROQTEIGYlapides enad| yetictyarbileof sidheses a  butoxyl

This_has b f to f
methafBTe s AV 5 (Baa A 8. Wbl Bas LB 948 BB it o
unsatu@@d nitbnidie p‘amtdmaﬂwﬁﬁn tosmwbts dflsach Sn WRROBRMHGH06 1

PCT/ EP2005/ 008191 di spersi ons. Exanples of such am de
cont ai ni ng unsat urated nononers include acryl am de,

The é@b@a@ryl aiitpie mntairk@ty @prcﬁllﬁmrdWeanﬁy free radical emuisson

| am des suc S met hacr
polymizgtian PIGISED gk oY JARESra By R TS PRI rateauisied.
A preWWRiuBidn 6f theUnsRdrHELiS GraTOMBIVEISparp@in be Wqasdys §dlaivrdcontaining
% of such_an unsat ur t ed am

SUﬁaG@@W'%@P?Y%‘y?HPQUQ'W af’%%"et"&?ﬁ%&aélr?‘ﬁf*"’iig'éﬁﬁ?%%eso?ﬂdat'o”

state. fA 86aih &@hsRl agsntlod raylilatahayBes an:&Ide@ﬁh peekeeahlsoralo control the
IowterTB§ atureg\nthth nonoy r ef er

bl
gel opEDlemuPEIors dBUodURr & dieel &ibie! optElRs Folier st to Initiate

po!ymé’ﬂ'z%fh@ﬁ aley plﬁé-@ﬁl@[sﬁﬁh is p%ie@ﬁweﬁ@tﬁoge’ﬂlz&l Qid cotyigahNisN@referably
surfactants and pref erabld%ga reduci ng agent, and a

displaggstieera dhe H%{Ym?WE'P%F’}S?V" ydebS9at i on 10 state. A

chain transfer agent or regulator may be included in
theg e-enmul sion to control the %ﬂgg‘le cont ent . gfo,re ,
The amgyp @&Nﬁ’@%*ﬁ%@a%dﬁs%l'“ PHPEY IRy MR @%%@H‘?“t"’” are
not béil@véd‘ﬂot BAbSrticRENY & E;bIZ al“ik-’e\!éf’che|&:§k§E MRABTUATENS LSS dré preferably used
preferably honpogeni zed, and ri%ﬁ%llg'ﬁn is preferab

in ord@ EpIesbes Ay GHIERE GHEFGHRt PpatB SHerE W alep gpeistance.
Suitab¥#2 Surfactantd CinaI8e! HnicARd ﬁo}ﬁﬂt%i(e)f als chRBinaidrs ﬂﬁe?ébf' nExampIes of

preparing the copolymers of this invention are

anionipsLTectEaStiBe e i CaiaioRy 1% RaRbenCNaAsy ShesBgtion products

of naﬂﬁ'tl’%iléﬁé”é@f@ﬁié%?d AcEroRhAhenABloY g4 Fh@lech!@r %féﬁ{ chfboxylic polymers
uce ag%thadverse effects on dried Eertl es,

and cepRiyMers @ranpé@r@teah)&f@phllsd'.ppa'wleeb%l%nqeaéi'@ {05 ammonium alky!
sulfatéé“),(? %u%Hmo'ébles SRN- |dh%Bh§mc B s R fortsi @ tﬁﬂﬁé&%ﬁkyi phenol

anionic surfactants include salts
sulfatgspd h@ﬁhﬁteén &xwaalﬁﬁ RERPR-iogE; aulsitieys Wgtqﬂgﬁlphenol ethoxylates,

polyo ﬁﬁat&g %g@f arkﬁ\)‘HsthadnﬂHS Sotdhrial Ccoﬂeérsl-aae%d rPod;ﬁed polyethoxy

I'ow nol ecul ar , carbox
addugis| Wgrghalan@arb@%q;yapédses@grs,t ﬁf@(ﬁgmgr @qjmu@geg:l alkylaryl ether, and
alkylpg%%gpgfcbﬁol% ﬁ‘ﬁ@ n?o%npéi* &lMfeBtan fﬂhgﬁis iicAPTRM HBo@! ¥ ho about

fonic aC| phophoni ¢ aci ds,
10% lyavaightdeised on aa@fetahwa@hb@f aéllwoniﬁﬁ%nol sul fates and
phosphat es. Exanpl es of non-ionic enulsifiers include
al kyl phenol et hoxyl ates, pol yoxyet hyl enat ed al kyl|
A redex pdiladios Systemre uged ingvlyielo theciiiiatons areeeoupieg avih @ gitable reducing

agenthr{cV gt Wn%%}\? gfj'r‘é‘«}e%lblg g %&%@abf&d%nb%ﬁe' ‘Exﬁﬁfg@s of reducing

termn aryl
agental ikglliged Irgdudingr sagarah m@ummﬁn%iﬂ%mﬁe iifoxyiateaendntarigge gamines,

Smtatt) éﬁéﬁgﬁﬁtﬁ%%# F%ﬁﬁmg%%% ?)El&rt‘%h%te iﬂMebVarWﬁb Hital ions and

their complexes, such as comp[exed ferric and ferrous ions  with

ethylenediaminetetraacetetate (EDTA) being common examples. Another example of a
suitable ferric complex which can reversibly change oxidation states is ferrocene. The
reducing agents are typically employed at a level of from about 0.5 to about 10% by weight
based on the fotal weight of all monomers. The species that reversibly changes oxidation

10
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A redox initiation systemis used in which the

wo Mbdid13éar s are coupled with a suitabl e reducippg/rp3fhsosiol
agent and a conpound that reversibly changes oxi dati on

B I KR —

the toRilwakmi of Sl Eﬁoalbh‘rem Oﬂm@ uselsf hibhér aremmts Dbinmacdﬁaﬂg eesult in lower

oxi dation_ state |
convegppy i Brere e i 2L e T Yo R e refL tooether
with fraht 014 (@t iy besterdbiyo. 1Rt @Y Yopeftat edcacing@GEMA) bei ng

comon exanpl es. Anot her exanple of a 35 suitable

ferric conplex which can reversi bly change oxi dati on

ChairStkatleRs aFéntfs@f‘ BlosiR Reguldibe cah dduenpigyeade ah anrmiuat of from about 0.001

edata el . of m about 0.5 to
to abelie b TOEPR B O iRl Sttt ot fmToRErgnA gt aguator or
chain W\@f@?ra‘@enfr fseaﬁ ReehE that hediridte veuleduiryvet iﬁn@ﬁ@n present in a small
oxi dati on 2006/ 013061, PCT/ Eq?fOOS 008 ('876
amoupk dryg E%{V’T‘?r ! lgﬁéﬂto"g‘ﬂ i fonfR e 95 CPRIGRY a “@ i transfer
agent% Oindbgs! talidd Etﬂrh:t&yh sUEH gt ?Jﬂﬁé&ﬂvl Qffol Bhe ttcﬁiyfﬂﬂthiéﬁlt gb%rtaﬂﬁ halogen
MDNONET S e use of hi r amounts, o i a
CompEUHR58 G150 TSHTUb PaS&aFR?@rf%r%ﬁ 3?*@%? ansipr F9EN 5ot stop

polyrr%n%éiohoﬂ'%yW]l@&e\mbfbhbm&miﬁlb%t@ﬁné 8 nfeh@gbﬁm toPkin. The overall or
ether with fromO0.,4 to % efer

net offocho Mafre ARV 1ok o Ve Sreshiat 7 PRy Sngh dienge, a lower

avera?é nfdfdiutar Wit at ors can be enployed in an anount of
rom about 0.001 to about 5.0% by wei ght based on the
total weight of all nononers. A chain regul ator or

The p‘?&’éﬁréﬂ Hnﬂfé‘?ét@fesaél%ﬁcﬁ SolRere foH istdéﬁbrrﬁé?ﬁ&éﬂeﬁ% on the monomers

[ ecul ar wei when preesent in _a small anount
selecigdr ngopeysime ﬁsmml&mlﬂfﬁ%ra@vm%za@em SoIPr§fR@bYe carried out at

tempéi@ﬁﬁé%ﬁbeloﬂ?%weawp}taﬂ@%Fh éw@fﬂ%ﬁ@rto Ja%oatgwtﬁtybiﬁéiw@eabout 40°C,
thi ol s such -dodecyl thiol and t-

and ﬂi?QfB @Fefer@@hftf&"h ah%‘l‘té’@eﬁ fo abrys 6§r@§"%ﬂ@55p@fﬁf@%¥rﬁ?m about 30°C to
abouisﬁbe Y% ARG Fidt RiHigHa!: ffnpetdiaries dré a8l &nvasrit@andR reduced

not stop polynerization, they term nate one chain

due {ghibreakager of ng £hadw i S r\@s%iﬁ'éﬁ“?ﬁ fathe agidedrying gyl component.
Furth@?%sor@fFhé%oayrﬁeﬁaarﬁm@@'cﬁﬁeénoctbaﬂab%ufaf& a@h@hé(reiénﬁi@?é{[ittes and low

and ence, a |ower avera | ecul ar
tempwéttggwolymsnsai@np? @ee&f@ré@ref@rrmﬂoaﬁtﬂrb@ﬂglt pafHGe pize.

pol ynmeri zation is perforned depends on the nononers

sel ected. However, the mni-enulsion polynerization is
A prefaretiaragssy ferdhe ipserustion efta disperpien &f ursatuBladgppeymer of i) at least

t |
one hﬁ?étfét%ﬁégé thikyP r%d:?&)rm&gmér e? ercﬁg@?ﬁﬁepfgﬁda%&égﬁs Oéé tfbre monomers
copolsibetsabis @i thesopph@ee aring af Fonf aBdneredba §Camd a microgel

conteﬂp&uét Ié’h}@ 5\ B tRrdiR YA érhé}és lfefé(;félﬂg Bhvd 8RS nayié#{i&é s?e in the

conver si on can e red ue to age O
rangg a@tccﬁw nenometrése compasasreppeymessing aadimaurqiec#] gattyu geid drying oil

compt‘éggfﬁoe{}@%fe gUM{%@E%ﬁ% H’l%f P LY TGRE Ié?&{ Efngbgr?xlgc@?edox initiation

systetrewipareiattoe aolpmeysa;aonsapek erétate ma?“r;a;a!s;trefqin dieerangel 30-95°C.
retain small particle size.

Mini-emulsion or micro-bulk polymerisation has been suggested as a way to reduce the

amount of VOC's since it provides a finer emulsion of highly water-insoluble species such as

monomers . Mini-emulsion polymerisation (see Schork et al, J. Appl. Polym. Sci., 60, 2069

(1996) and E. M. S. van Hamersveld et al., FATIPEC congr., 24, VOL D/247 (1998)) is

thought to differ from conventional emulsion polymerization by proceeding in the monomer
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25 A preferred process for the production of a

wodobP@aB&ion of unsaturated copol ymer of i) at Pb?ﬁﬁiz{msmosm
one unsaturated fatty acid dry| ng oil conponent and

dropl tg?%ﬁ‘% n%lﬁulﬁl U n|5fﬂ§8$g?@? V,H”Sfﬁﬁﬁ‘ }sstﬁlg)aﬁgm?t %qdeBUS bpngse is not

necesdacy. ogre minieonisort polymatisdtmas thelrhonamers aine pee-amulsdied in water, in

the pfRbte 5B RE A AR BT FELL ELR A bl hffer o rom

smallaonifonmatiopigted Whaet yara il dsodjbje frgtiader], I8 pactiaujaon sntsedidihe small

monarik s HEERE e ol B Poiiabefh BY [t PRBARY sfticls of the

dispepstorf. ontniedthatighd thatimber iafdusphobic etdmmunamtgmtﬁ@s 4%Cmore water-soluble

mono?nﬁé@%&ﬁg&ngma}agalf @% bgllfbeao ? ﬁlienﬁ i 8” as b§ tion. Schork et
al. uss Eqmiymerkmlrlwilmmmba hs aaradelmué stocms@lﬁtldln ghtne alkyd resin in vinylic
wat er =i nsQ e.speci s such
MONGRES | é‘ |3L¢ npcg§ qe |g£nlqﬂt1|ete% @?lé@ﬂ&? ﬁugqxct%ﬂts yan Hamersveld
et al. Ap@d esdeatisimthSsame pidbedadfedBut Withdhdevade s thd hyldroptaidic additive.
Hanersvel d et al., FATIPEC congr., 24, VOL D/ 247
(1998)) is thought to differ from conventi onal
Hydrexyplsplyiene mkmresm io m;nkaturratmcﬁﬁgl iaogsi andt (hestimaog e acids which

o RSO )AL A oA i

esters hareahie @oafsrred &Bﬁlo'rr&rsﬂ bécauge dessat Yelativelyessilyedvallsblon However

they b fTom 58 dszdaitade AEBRE £ yoh dab sri B3 weter whith innivits their
activityy dfi Opdrehifored NRRRRNE , coisiidhdrisatisi NYotdsghs Stxgéss tehvironmentally

;orm smal | mformdrg{glets VWhen an |I

unwejigems ao{pg*nts Y orggr,np CRP nt are a@géﬁesqnﬁe pe%gﬁgﬁ@ﬁ%} that this
can ﬂb"émvlléﬂ By bReagEnd b@«rdd?@ﬁ@r@(mcmdm@'fﬁkl @@blyﬁ@rs@éﬂe komBbund such

artlcles e si on.
as the (AL SETRR EHL RS RSB SUREior RIS Sutasians Sachiben subjecting

the sffﬁécﬁmib@lré ko m@éﬂé%%gitmmﬁcﬁemd Bresitetheerpdrgé Rahber of very small
part are the S;,Eéus of the polynerisation

(less g@mﬁﬁﬂ:@p in adlam%geg groB@rt m*’ﬁurﬁy?fr %WSB@“‘%@ ahhe polymerisation

initiatddghiay bl vaitd? s@nmi SR diosdIMie; e tsatbléféﬁ s6/86lkin tH% rﬁbrﬁﬁdxér@ When an
mers whi are then di'spersed in an aque
oil Sogga'%tnit@wow LA '2HEYA ReroXidg 4 U%fé@é?f%"%ﬂ@i 'té$ first, glisgolved in

the nRmSRIBI atd dubjdites e Mt@m@é@mtu&ubnw th Qaﬁ@ﬁgﬂ%@@&%é}%anon to

t he tvif?ro phobi ¢ additive. dr oxypr opyl ene m xed

procages i 81 Welke SOl @S*VW*F%I'OHCE"H@O&% yspet Ryt 251 for example

ammaKilifSpatbi Sibte, aF endyise 'é@@éd bﬁ}fér F!feft%'%? %ft@f Nt W dke8sh. When
long chain fatty. acids and glycid (meth)acryl ate

such gdyaierssoliible *f‘ﬁ'ét% iscisey %‘%Poﬁmﬁﬁﬁ@ﬁ'@ lﬁéﬁﬁﬁ%‘%‘ntth%va@f ghase but then
the cbﬁbl%bﬁs%g}’ s?‘é%ér‘n' \Mli[%@i‘étébﬁtﬁ orb'@%@‘ﬁ@r’ieslérebfé%ybys ?’f‘b{alets where
fromthe di sadvant a aV|n a very | ow solu
copolymeyisatiop M(Auqmmmpﬁh'rgqa ﬁggr@m wlll (gupombpyaus,ep itis favoured by the high
surfa6@ ANEHb e b)f‘ﬂh‘é é@ﬁu%ﬂ@’rdf%g' s?v?btlp&reﬁlgféstﬁ%o%rﬁﬁ%r This
envi ronnent al unwel Tone anount
migragign mm@&]ﬁﬁ%nt@e Sogolypedsadion of (venhlpy wa@ﬁselu@&fwaor@uners in this
rring the co-nononers
Casegu nc‘ftﬁﬁéezdblec °5§"GZ{|§L§‘¥'T§% @ég ds conpound such as the
di ester) together with water, polynerisation initiator

The @]‘%‘?er?eldr &%B%l%stéﬁﬂoﬁwﬁﬁéés%@ih%&&l ﬁ p%é!etfe@ea f o re‘ﬁa gerjved from

e to infensive agitation”s ent
drying eny seérai-drging witiieity asfdsvandythe mest prefered fronhiath osmtmcidn
di aneter) droplets of m xture of co-nononers. The
pol yneri sati on
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initiator may be water soluble or oil soluble; that is

wolfeAyoegol ubl e in the nononers. Wien an ol pe9/ephlogaesior
initiator, such as lauryl peroxide is used, it is

o SUETT AL Bhelde e TP EhES, Pl ROGARES o0 o
80°C eaursi mgfetdmy pBoI4pRBrdars atsedn AddiRMmajly aoéaalterntiesty,aa waties initiator

oy oD R8BIt Bl e o

ascorbiefapice ammeditiar peradlphstie \eendaspiditen muntabMﬂpimte susddidm sulphoxylate

formaldh e, Gty bl oush e 38 of BT sl 85 o88kd.°

copol ynerising systemw || nigrate into organic zones
create et,s wher ner,l sati

The rEdyiH TRIEnSive B01AtGE Qe evien Y dloRnEe L Yigh e a Ross
100 (é\mnableeffbrbﬁobh@nblf}ﬁm Eﬁuspﬂd@(: Newr‘&&rkpUS)ﬂ\) ) ded Sivetsbe (available

from gﬁ\rl%l ?cr{]ﬁj%b E_ g_&a?%s r}g%@gp éﬁ,:y&f)v%r an IKA emulsifier

(availSishp loyTHA-Baiksoinc oCinviansti, |(DMO VMR)” Altgrnditiviely ¥ Sonolator (available

fom EgRe I LAY Combliids DSAREERRS BFvL §ieh aepiarssgirapound to

genera¥TEe $@$ﬁ.uﬂéﬁti‘m§‘y| Bt@erﬁblyﬁfagmloanﬁ sufficibhis ed@rgemedo produce

eventgcﬂep%éS dr%@:ﬁx 9qnf @mcp % et & t{q aCIafizc!%nze of below

500n@@aa/p9éfa%wmwm95/ 008191 PoI ymsrl sation can be
effected by raising the tenperature. Preferably
tenperatures of 30 to 80C nore preferably 30-45C are

The cdah sM&hﬁ iop fred br)és@ﬂdn@rﬁ:@ﬂi A Ibéfénypio@dr iadedous aqueous paints,

coatingg ke Fahesiies 1 SRSy APO JLAFM IR HBPE RSO LB (ot are free
of org%‘hlcdsol‘?dﬁt@ Bi Uéﬁl@%ﬁlﬂsl Phied eoamgs el beTcieBE abutBys PRI ehe case of

sodji um sul phoxyl ate 5 for Ideh nal. |
paintsy e Wil RO, RRRTSAS. cBERRAY Garieh Pt igpepnd. gaeals for the
pigmeHie ah@%érh@é ViSRNP invRiifRgs bat i gAY, ba d?f/:ﬁ icdefysbY¥s preferably
mechani cal enul sifiers sqch a

Ros
added g, e agyeaus AISRPIREE L0 ARePIdaH ¢ %&B‘&f@&!ée CTQ@W“%PW”C’ hardening

of thé@@étzrg F h@' dry a8 Sdéfhl)(s@é/ %Ih@*kh@rvﬁ ra@”&i@éﬂsV@* §|@ébtm@hér@e§eneraﬂy
es Bucmglarrslre UK) or an

organgmgtaliq P@mm%ﬂS( AYPIGATY LY SHPB e %Pw%@s cobalt napthenate.

Other@%ﬂl@bahcludgihﬂagah@@ led BRd &iﬂédn‘ﬁ% Yoads. STRE|RLAK, manganese,
(avail able from Soni ¢ Cor Stratford, Connecticut,

lead AGAFITGRAIN, E0AHS e RAMENMERHhYS, B GmARIh nehrsher qasial saags, such
as cafcliy 6QSBtALATN SOAR, wnfEha! elcaldbles 8d itbheR | S

sufficiently energetic to produce eventual particles
of m ni emul si on which have a nunber average particle

We hﬁﬁezﬁ)uﬁfi tibﬁ'tﬁé"hlgﬁ%@ﬁéﬁn?élﬂm@ %@foﬁfdﬁmeydl?;%rgﬁhé@ptﬂ@‘prés%nt invention
he coating systens of resent invention can

ShOWeNﬁWoy%l&hl nmvw%u@arb/qlf@@stﬁp& pRNYentianght ¥Hgs, Sehatable alkyds.
Furthé‘r‘?ﬁ“t’r?é' \M@%a?@ﬂ)uﬁs %Ha?"!ﬁé Ak h&"n@»%ﬁ%ﬁéﬁ' Stalldd with very | low levels

wat er - based yst ens that "are free organi c sol vent s
of Vagadigmadriess e M{& haventoung Aat ﬁﬁ?"ﬁﬁjﬂ%@e@%@msﬁdm Regsest invention

hardelr %oéihﬁ é’f)btaﬁ@d B5ifg tst]ﬁ:\‘:s%gllovﬁ QRofhi, B’él&ﬁm‘% gzpically 0.2% to

ext ender pi i spersi ng agents
0 Wit 5 Draigh. SraproE Sl 9k Sa oy somdet of Varg dammicrirs. This
is oppoHY B tHS befadbir ehrRbANMSvalePodthe bikYEO Where the use of Cobalt is

necessitated to obtain acceptable cure with time. Thus compositions based on our novel
dispersions can be cured with low levels or even without use of Cobalt driers which is a
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added to the aqueous dispersion to accelerate the

woaussMseat i ve cross-1inking and hardening of P&I@ﬁ;mwﬂeswi
coating. The drying catalysts (also known as ryers or

furthe? ';/ag'fb% n¥c§?§ %)1; d ﬁgar?%ﬁ? rﬁ‘f!e{'l th%a&)%ﬂﬁésﬁ%téﬁgcg ﬁ'nﬁotHe systems of the

lon me soaps s
presenhipwréwataée hardehthan egralingsebtaimed frohe previvgiamgseousl @ating systems.
and zirconi um soaps. The cobalt, manganese, 25 |ead
and zirconi um soaps are sonetines used in conbination
Fillerapiextendetse pigmandd asdapier aslditives msovaraincthararomapatisssé wsed in the

Compégﬁ(ﬂ% qu%ﬁ{q,ﬁg{hﬁ’ lg}%ggiﬁjfa/es are not dryers. V& have

cont ai ni ng aut oxi dati ve
di spersi ons of the present invention show very nuch

A i CA TR T R ST P —

aquequsasysteniss andiywhink it irgwed hatdan @pidyl psErddudet desirablys doavihgs the

potymlggcy ﬁ%ﬁ?(ﬁgs Scf/l';ch:leu B}qu'}(#s% ér‘ﬁ%apwgl ﬂ}aev ?(Hf e :jaowgrtﬁg% éﬂould have a

calculetedt ong@am;rarhﬂmmtﬁmpamﬁxesTmlgai&u Bmlmmwb}y Bedw 5°C and should

contaffy RRY PRI | SR, Peotintod o teers, 18, G4RRRneg e To of

hydroxmmylerm ohiXedr diestéisi of tailsaaloﬁaﬂp%ctdearhd) gtybﬂylbmbﬁmlcﬂ}wte has been

sosr P Y S8 b o5 R e NS5 0 G551 P g, rssile i

homomlymemamﬁhﬁh lmsossmm@iot determilEaie dxmpninmntalpaetled Tg. The resins

P T e e .
of dryRigOdi/ S Q6 lis RIBTIVAIRES ARl AHS ﬁ%lnse?%étH‘@ﬂy ensagtatsRNt TR resins are

howe\éer r§ﬁ§§ ergtS#le g géﬁfeehtﬁ ?@CSH %pﬁ(%&élgglge %rﬁ\gqqfound that this
combma{am ergmr@sbtfﬁt ne@hrfgs Qﬂrlw&&bmuﬁemt&m@&a@ Qaifck Mying to form hard

coat T TR, LSS i, P 36 oS cpe o e i
aqueome m:pamg a:cnmmsmbns vhiehinmeyasy foely freb oﬂ&g;laﬁi@%olve% dRdBersants or
that .in order.,.to (_ga@duce ayt o isable material s

may o 8 P B PETiciS Slee sSyibimatd e elvou of organic

soEverds ;ar alepler’eamtdem\cb@ﬁln@lywhé @r@@ﬁﬂmc@qt@ﬁ%ﬂé@@lr@ ;ﬁg@ﬁd‘uﬁﬂ $f coatings
recrosslink I N

which. faé? As gugr%a%ogg rogalé Basdéﬁ ﬁmnoco,';] taipes gmcqugqrg@n@@&kyd resins

or ﬂ[mqbﬂﬁfag tnbard:scbstshrﬂfhg @cfmﬁ;frékmﬁ and gfhtbw dWWaBEaRd ﬁ‘érﬁi’iéﬁ%@/m Iess than
in residual unsaturation.

4 hougdy EMees S8, R By g el ot D A leg Aemstispus Sysioms.

hydr oxypr opyl ene mxed diesters of tall oil fatty acid
and, gl yci t hacryl has been assuned to be that
We haye E’g@é%ﬁ’qyth@t F%}?%t & e nrasens investiy, arp rempatible ith a wide
range neft oﬂ'@i Sadﬁle@ué Opom@é’follébé’rﬁl%hs S@hivh tiRALGe Ceﬂl@fashisﬁgﬂsfi‘)ﬂs acrylic
erl mental |y derived Tg

disperyi8ns, Sadibpi Weibaresae b g OUREGRRIIcDRS WA Nevelopndbehihis Use of the

com dsnwﬂ@bfﬂfé B8 TRt OB RinBediHal
° | F§ac| d or ,Its def‘,?,ath?\,fgﬁ fg‘ﬁg@é)f)ltolpgmesﬂfﬁ)amcular they

'mpfo‘fﬁ ﬁﬁ%@@ﬂ%h@lﬁ&n@a of e coatinpm and e pratardy ese Apme2lly to 80% by
welghiCof s ot lé@ﬁ']{)bélt[éh SraBE BSMbESIINY dEER dré‘s%nmn%rﬂ%ﬁ! Ve

have found that this conbination ensures that

coatings derived fromthese resins are quick drying to
The pfeem eltiorC RaflidiBted BS{QH&Per%HttBXmQ%I'Ideg Yah3KE il efch the

found that these resinsS can used
polymeric bmders were prepared as follows.
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20 aqueous coating conpositions which nmay be totally

wofg{’;@ﬁ}mfmorgam c solvents or di spersants or p’@’Y/Ebg}()s‘/g}gg]gl
used in coating corrp03| tions enploying a significantly

ﬂJ 2 SrT%ﬁQtefmd drying_oil

OnggI uctl on of coatl ngs which are as hard as, or often
s00.0} @i%ﬁf’ . zﬁ@f SHRTTOR) ‘Wgn 3?%%3@'&. A5 o0Phd) Eeloceg o

hydroquésenes wared clrdrged uddgr altrdgerr o hamel ldmbiognd mottesstlaghafiited with a

et findensPl ¢ SO e nuelpl dRr IR SRRalfiviiled W0 C anc

then 3B gdf Peicst orthaafyldth evepe edxmuit graduedip tovemna paried of 2 hours whilst at

= temggral i oG kS e o dlon A Bler RS P Y

dlsper3|ons and pol y-urethane acrylic hybrld

During R R RoRO b oret pBeRle’s Rbistet BiE it derRgate o fom

a copbiyhmribabrieidigstar npehich amsargied meathdaylateheyietiesprete dinked to an

.thes of .harden f. the coatin d we ef er
autontgapECrOTA Fes gy e B By oNBr GRE s R asPlp P Raotion wes
catalysedvpyp ¢he teﬁlaeﬂrifyl arhmonmlrrpbmn’ude)asd pfemdtw‘emoaam‘rtsatlon was inhibited

|nv§nt|on ?R res? |nv ntion.is illustrated

by the dydOgHREe, "FHYGWERY V@?&ﬁﬁ?'@s"‘%"ho%? i ﬁecgp?évme"'sab’e
autoxigishylgahotorheémaet srasesterefrat plaC athtinasdd A ewtar ede¥Dof the glycidyl
208{8/ OlSOtﬁlaP / EP2005/ 008191 Process for the
methagryidie QYsTohe P&WW ‘adduct, an unsaturated fatty
acid drying oil conponent. 500. Og of tall oil fatty
cid 11, tetraeth .um br om nd
The GSBRRISOBT Whipa FE o RPREINE Shalge ETVIRLN neRByLieis 1) and

miniemulem rhéthb@ desdrived betdw mﬂ\ﬁcﬂmﬁ(wfﬂn tdved onietibivalenbmblil leMdess can

con and stirrer ontents of the flask
also bEd Ay BB Tba PREGTEACE I G56 Gha t hen 355. 0y of

gl yci dyI met hacryl ate were added gradual ly over a
period of 2 hours whilst at a tenperature of 80C and
Tab“*s1t|rr|ng were mai ntained for a further 1.5 hours.
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ExkHBIE NO TTE PT GCESS2a TOFA T €AGL €d Wal N OXil I aNes NI €61 €5 7 8
Mo”owERLue gtycrdyt—mettracrytatetoformm— 10 =
EmuLsioRol yperi sabl e di ester in which unsaturated
Borax Gredubac| yloatse noiet izes werre | ioked togsan ozt oxpgdi sabise 075 074
Water TOFA chbdsony| sab8 bos.ca sopde oxgpropydsane 5d6.val 6gde gEERMQ. 596.19 593.43
DisponTRE80 epcisiaan was Batalapaed bgai hexstaet r agthybs.ammore.43m 2543 25.32
Dispontha49a$ dp @nid prsepatasne sloyness.sat i snswass.tnhishod edss. 3y 3613 35.96

t he hyfdroqui none. The resulting copol ynmerisabl e

Styreng onpouh di2eas :a4goml1ynm4i1$abbe21 autdati dicsabla2eonotmert 10421 103.73
Methvland wap stored at 4C until used. A nolar excess of the
YeldiFRodl! °s neendy| alie ofet B nQIOFOFAAS dikY. 2RRS 18459 20702
conlatgli SPet O RS R RaiRYs aceokAl g ho 2‘15‘@8 fz@é&‘%' 854.QN 22530 211.89
MethadhRididee| ( e §h anGo Moldh €M £ ON O%t hogloglescrd beshzo 4160 0.00
amameh ow. | A ducts Wi th Iovver or equi val ent nol ar excess
adductcan af gv7.de esdzasd inwe <SIrndd arlg®er f108.0mNeesi n138.95 138.95 138.30
N coafrips. 20
Mercaptan 6.93
A-SEED
OXIDANT SHOT
Water 2.64 27 264 284 2.64 2.64 264 264 2.64 264 263
t-Butyl Hydro
peroxide 0.55 0.6 055 055 055  0.55 055 055 0.55 0.55  0.56
B-PREFEED
OXIDANT SHOT
Water 2006 202 2003 2003 2006 2006 2006 2003 2006 2006 2892




Table 1 Exanple 1 2 2a 2b 3 3a 4 5 6 7 8 MONOMVER
woEMLGE@N Borax Granular 0.75 2.3 2.24 0.75 Gciae@mosion

0.75 2.
Amm0593 32
Persu!%%pon
C-S0L
(REDU@A, B3
Water 35. 96
S0‘?“‘"‘”.1.04 21

Water ACTl yI a
t-Butyl 20 Hiydird
perogic@_ O(LL[%
E-MCB, 44,
REDU i
FEED © Ba1
Water A- SEED
tButyl 2. 6dydri
rperoxi@. 6 0.

tBLt'}WIZQ 06
perbe
10% "2
Ascorb%te
water C

D
5.

Metabi I
lD-MO
OXIDA H

b5 Y55 ©.255 0955 30855 B1%5 BB5 038% 03896
ISPIKER. PREFEED OXI DAI\IT SHOT Water 29.06 29.2 29.03 29.03

ﬁu%LSC%% % %?78??(5%31 O%im‘mf\fgﬁmgéérsuf)\pﬁatemg

OLUF| Gis( REBIGCT AINE)

24 0.75 0.75 0.74 Water 596.19 585.8 595.60
596. 19 596. 16 596. 19 595.6 596. 19 596. 19 593. 43
| Ayl 58Q 2543 2976 2591 25441 2854 43235. 4304
5.41 25.43 25.43 25.32 Disponil A4066 36.13
09 36.09 36.13 36.13 36.13 36.09 36.13 36.13
SiA7end681 20604 FbL14 027 1166134, BE2104621 66.27

JI4c 6540 67 217155 St seB1> Heo7kIGs 4

33.45 202.66 184.59 237.62 2-Ethyl Hexyl

e11%8. 611198. 2620011468 109648 1i%347 11.66. 306212186
221.14 225.30 211.89 Methacrylam de 0.00 0.0
0®-387. 7940. @F50. @F50 22379 413669 6390 2&fn TEHA
277.90 279.5 277.63 277.63 277.90 138.94 138. 95
138.95 138.95 138.30 n COctyl Mercaptan 6.93

Q) 22ANT, 4, SHO Mt Q51 2. G452 71425364 14594 14564 2464

64 2.64 2.64 2.63 t-Butyl Hydro peroxide 0.55
3.19

2.94

66.27
4.48

11.64
2.38

14.53
3.19

0.79

5 2.94 4. 47 2.94 2.94 2.94 2.94 2.94 2. 94 2.93

Kbt er 366. 273.76. 6366. 23.766. 2176 3.76

66. 27 66. 27 66. 27 66.21 66.27 66.27 65.97 Sodi um
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Met abi sul phite 4.47 6.8 4.47 6.71 4.48 4.47 4.48 4.47
Wo%g(g,,lgmz}[s 4.46 D-MOP UP OXI DANT SHOT Wat er ;@T@@Z@g;ﬂ,gm,
.62 11.62 11.64 11.63 11.64 11.62 11.64 11.64 11.
t Butyl Hydro peroxide 2.36 2.4 2.35 2.35 2.36 2. 36
spie 36 2935 2.36 2.36 2.34 E-MOP UP REDUCTANT FEED
tBuy L er 4. 53 14.6 14.51' 14.51 14.53 14.53 14.53 14.51
perbenkéate3 14.53 14046 droButyh Hydre pegaxi dgz8.1978-2 o079 o079
10% 3. 3@ 19 3.19 3.19 3.19 3.19 3.19 3.19 3.18 SPIKE |
AscorhtateBut erbenzoate 0.79 0.8 0.79 0.79 0.79 0.79 0.79
ggf;}; 7956 7938 787610%780di B AscbPbat &7Fn M@er 3.76 376
76 3,076 3,,76 3,76 3,76 3.,46 3.76 zs7
T 0 0 %0 4
Ci?,‘?jz aﬁgmo;?pls 1 PGE/ EP2305/ 008191 ooSPl Kg 2 t- @ g“ %
AveraR€pligtoat € 0. 79 0.8 0.79 0.79 0.79 0 79 0.79 O. 79
size NB. 79 0] 791G 7811510%230di tB# Ascor bat &5 n weer 3-76 3.8 -

C.78

3.74
30

3.76 3.76 3.76 3.76 3.76 3.76 3.76 3.76 3.74

Dispclzf PTG 57 s, A TEBHG Sybighih g Bie AgtigiBordton
Aver age particle size Nm 115 115 127 135 125 114 -
580 and A4066 are surfactants avail abl e

' dhkel corporation 5 Method of preparation 1.
1. Prfkeenujls;ﬁyﬁiye mbaomendraege athid: e Can a BlvarSéh.i n a

2. S'éha% 98% of monomer emulsion, raise to 30°C under Nitrogen blanket and slow
stir for 10 mins.

3. Add solution {(A) and hold for 10 mins.

4, Add 23.6% of (C) and allow to exotherm. Hold the temp at 30°C.

5. Add 11.7% of (C) and hold for 20 mins whilst holding at 30°C.

6. Take a Sample (S1). Check particle size, pH and solids.

7. Add (D) then feed remainder of (C) solution and monomer emulsion (80%) over 3
hours.
At end of feed hold for 10 mins.
Add (D).

10.  Startfeed (E) over 30 mins,

11. Hold for 10 mins thenadd spike 1.

12. Hold for 30 mins then add spike 2.

13. Hold for 30 mins then sample and check conversion. Add exira spikes if necessary.
Cool and filter the final product.

A drier was added to the products of Table 1, when a Cobalt drier was used - 10 g of latex
was mixed with 0.125g of Cobalt drier and mixed thoroughly (2.5% on solids); when
Vanadium driers were used - 10g latex was mixed with 0.02 g of vanadium driers (0.4% on
solids) 100 micron films of these formulations were then cast on a glass plate and allowed to
dry.

The hardness was measured after 1 day and 60 days using an Erichson Pendulum Hardness
tester.

The results are set out in Tabie 2
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2. 20 G&l Hol d for |3@1Bhs| ThdB55ampl¢sanst cheok

banth@ 17" Add EXYT oHﬁK‘%II ATeCEgSSaY ot and
filter tgeflnal _priodu€t. A drierlwas 4 e4d%rh t lhe

products of Table 1, when a Cobalt dri er was used - 10

f ™ =V —Cobzal 7 and
Esrﬁ}icﬁio Wgﬁeéﬁé'??v"'( %0/ 5sll*o?iggﬁ?'u‘évﬁ1=n ?5 1%& 2§1I|um

Exighsen Haygness Baba - | 16% | 14 B0’ i e d 58 50 63.|@2| g of

ENGHESHIHEPARTES &6 S (U785 D745 DT TYS)o 108 cron e of

hese. formilationsiverée then gast ion glasls_ plate and

Eréﬁhsanéarwss 804" Thd"halthess [WAS |Adddurbd [af 1éP | 1 day

and 60 days using an Eyichson [Pendul urln Har dness
toct Ar Qn Thao roc~|||fc~ are set Gllf Tﬂf\!\’ 2 1'7 \m

LA E"A A L] rre

2006/ 013061 PCT/ EP2005/ 008191 Tabl e 2 Exanpl e Number

*2.5% Gdbaltldn_éZ( L3mbA LS Ibkd Coridea 84rbd BWHrSB&ﬂpiNSIWarﬂd 2%3n sample
456 7] / %vet hacrylamde 0 0 4 0046 0 %3VA FA

17 adduct 40 40 40 20 20 20 20 20 Gel 76.1 80.4 78 85.5
** 0,496V An£urd Hrier OVvPIB2-frbm Bofeherd G fin-ol safhpiéd  Eri chson

“* copptieL %fg%mul%gg@@g A%%é@%ﬁ%?agéﬁ@ﬁ oq 71 oroO"

+ Example 16 demonstrates that low gel content lowers the early hardness of the coatings.
Examples 11, 14, and 15 demonstrate that higher values of hardness are achieved when
methacrylamide is employed as a co-monomer.

Example 17 shows that early hardness is not developed with commercial alkyd
dispersions when used with vanadium driers while examples 9,10,12 and 13 demonstrate
excellent hardness observed in our coatings using low levels of vanadium driers.

Examples 18 - 20

Paints were prepared from the binders produced according to Example 1-8 employing the
following paint formulation. The millbase was first prepared by dispersing in a high speed
paint disperser and then the other ingredients listed in the paint make up were added to
finish making of the paint.

Ingredients Formulation
Millbase

Water 10.2
Rocima V189 (a biocide from Rohm and Haas, UK) 0.1
Disperlair CF246 (a defoamer from Blackburn Chemicals, UK) 0.1
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Eri chson Hardness 1d ** 69 74 29 29 12 Erichson

on@MMlQﬁﬁ 60d ** 172 172 101 114 76 * 2.5% Cob@lrﬁgp%ds%sm
Combi LS from Condea Servo BV) in sanples 9-16

D'spe?f’!ﬁ 1805 BElcR igobysin fonPmA EraRRA (L OB C.VZf’lifkya-o
Rhodgdife P 6681 @éﬁfaﬁwfmmmdla)zso from DSM Exanpl e 16 0.1
Acrysstﬂmmr(étmeﬁdaabmlﬁbmgﬂh H@émtjﬁr)t | owers the early 13

and 15

Tiona 856 1G5 npieadh GeS R aRE Men (L DR CPanedd are T 24
Acrysel GiMad(adhickgherdrommRahveandyHaasille i s enpl oyed as a 0.9
Borcher VRRSd struBRIRERIG Bt hOmBUARs! ﬁ«aﬁcegarl y hardness is g5

not devel oped with conmercial al ky di spersi ons when
E@Dt—@‘@}éed—%th vanadi um driers while exanples 9,10, 12 and
water13 denonstrate excellent hardness observed in our 14
water€0atings using low |l evel s of vanadiumdriers. 3.0

Exanpl es 18 - 20 10 Paints were prepared fromthe
waterhi nders produced according to Exanple 1-8 enpl oying 3.2
miniethliSion bk lagwibimgerpai nt fornul ati on. The m || base was 528

Empma;lanﬁ’t% etﬁgct%iqtfr? ﬂ{ﬁ&% ﬂng;M n a high speed pa| nttﬂ.é

er an h 'ngredients listed in
Combﬂé@tcohﬂk@yanﬁoméioed@oﬁ%w B finish making of the
paint. 15 Ingredients Fornulation M| base Water 10. g
Total Roci ma V189 (a biocide from Rohm and Haas, UK) 0.1
%@ Di sperlair CF246 (a defoaner from Bl ackburn Chen cal?8:2
UK) 0.1 18 WO 2006/ 013061 PCT/ EP2005/ 008191

Di. k B
The (iR R BT i BeP cBSaReCHB B ah ey 57t Bl Tovcime nv6 o
38.6556 gfxolm’le R mgae tdtal vohirsd efthe nbn ootaite bm?n ]Ehel-ﬁuaﬂng thPressed as a
1 L,ona a t e i norganic pignen rom
Pemel(}f&lgleé%"*?ﬁﬁo qi?ﬁaé@ﬁ}ﬂg%@n%'ﬁ%lgs) 24p59 Acrysol RMB (a
t hi ckener from Rohm and Haas, UK) 0.9 Borchi gel
The qgg]?%we (2 tg{g Hgfﬁﬁ é:ﬁ?)% rg:l%ron blgc&%g}e%gglp 'Qr%{ §1 owe{iatlo Be(zome touch dry

and the second coat was applied.

Finger tackiness and marking resistance was tested at regular intervals on both single coats
and double coats. '

For marking resistance measurement, a hard 1cm x tcm square plastic textured matt was
stuck to a 10kg iron weight. This weight was applied on the surface of the drying paint film
with the textured matt surface face down for a period of 5 seconds. The mark was observed
after the paint film had dried fully.

In the case of the painis of the invention, the marks disappeared within several minutes after
the removal of the weight. However, the marks remained in the paint layers produced from

the comparative waterborne alkyd emulsion.

The results are set out in Table 3
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it is clear from the data that paints from the examples of the invention containing no solvents
or coalescents can cure very fast to give films which are handleable and mark resistant much
faster than conventional waterborne alkyd paints

Another surprising finding is that siyrene containing compositions demonstrate good film
forming ability with increased cure rate in our systems as exemplified below in Tables 4 and
5.

Table 4

Example ex 22 ex 23 ex 24
MONOMER EMULSION

Berax Granular 1.483 1.5 1.48
Water 603.23 600.3 800.29
Disponil A1580 25.70 256 25.57
Disponil A4066 36.51 36.3 36.33
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t-Butyl perbenzoate

0.8

0.8

0.79

10% sodium Ascorbate in water

38

3.8

3.76

SPIKE 2

t-Butyl perbenzoate

0.8

0.8

0.79

10% sodium Ascorbate in water

3.8

3.8

3.76

TOTAL

1500.15

1509.18

1509.10

The above miniemulsions were made exactly as described for miniemulsions 1-8 in Table 1

except that the temperature of polymerisation was kept at 60°C.

The above latices were then made into clearcoats with addition of Cobalt drier as in

examples 9-16 and applied on glass plates. The hardness coatings measured after 1 day, 7
days and 30 days. The results are given in Table 5.
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7)- A coating conposition according to any one of. the
preceding claims 'in which the copol ynerisable
nononer is. an acrylic nononer selected from acrylic
of nethacryllc acid esters acrylic acid, nmethacrylic

: 82@ cﬂﬁﬁ@ pés ] Skeord tol i S 6M|1é gr&%ﬂﬁgﬁénﬁ{sﬁn of

aronmati c a Sstlrtuted
: wmgh &mpohmarw derived drosoayd mmwmesrm\m sbpélymerised

o bR eR AR, 20T A 08t ng

conposition according to any, one of the preceding

a2l 115 Al m and
ot darrkBsin aB-a88 % YNEPT bRl Bloab o ng
- calnprisingtzewatenbasedpainied mononers. 9) A coating
Cbnp03|t|on according to any of the receding clains
cornprising a water based palnt 10) A coaling
"1@)?ﬁpmw19000mpmm agcctrdll?gntp ;any: wke of e pgmdhhgnglaims
icka rising an In 11) A coatlngtc nposi tion
ety A T

any oneof the preceding claims
"cont ai ni ng a Vanadi um cont ai ni ng compound as a drying

' 12%A..coatin vher ever . pr.oduced.fro
15 B BR ot g e YD BE e SirBe e i ng
_caﬂtmnm a 'ﬂ!@ﬁad@urdlcspmirﬁmgammpuumsa& udaﬁr@c&t@!psﬂ ymer

particl'es the copolyner conprising the pol ymerisation
product of i) at |east one unsaturated fatty aci.d

mwmr@%mwedﬂcwdmd cbatumgpmm:oriémording any -

5 Qg] g dfatt acid with an oxirane group on an
L ﬂ'ksaturat ed nononer and ii) one or nore

' nononer s cobol ynerisable with 1) wherein at |east

1 ‘%di‘gﬁ? ﬁ%}“vﬁe@?ﬁ?@g"e‘%@ %‘i‘”@%ﬁ%g’% %)e )é‘rir%!y'ﬁé copbl-ynmer

.,mmmmﬂ@nmymmamdsrddamofg a maxi mum Fox Tg of 8C

) 3fbaft GRESSEEceRTER] i Aohly B B hekerd ol o bl

;thbemmhmteﬂ fmtycadftsmthn an ;mm?m gmu{:g:)‘:tah @itgxd?d:]mmﬁ hthe

. ai s 0

-'u'%%ﬁ'ﬂ%em caﬁgcﬁ“ unsd:ltnﬁr gt eg mononer is glycidyl. acrylate
ll)mnelw eirnytbrmmers topolymedenide with i) wivirsingit tapst 65% by one
X HEET
B i Bohot 8 ol Yt AU ENRER

accordlng_to any one of clainms 13 to 17 in which the

14} A go{pblﬁney‘acc;o;dir{g to claim 13 having a maximum Fok Tg of 8°C:

15) A copolymer acgording to claim 13 or claim 14 In irvhich_ the particles of the
cofiolymier ai6 df a size between 20 and 760 ndnométers.

1) A cqfab}w‘i;war according to any one of claims 1340 15 in which the
‘éthylenically: unsaturated monomer is glycidyl acrylate or methacrylate.

17§ A copolyrmer according to any one of elaims 13 0.16 inwhich the drying
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unsat ur at ed hononer copolynerised with acrylic
nmononers 1|s sel ected fromacrylic or nethacrylic acid

esters,, acr acid and nethacrylic acid esters of
" ol fatprag id i€ o fg‘gﬁéﬂcfdc al cohol s, styrene, substituted

‘styrenes, and Vinyl carboxylate esters and an ol efin
sel ected from ethyl ene, propylene or butene-1 and

181 {rcehelydier ﬁ?@omam apY,eae-oh ggims Toisol Fiverhieter di ng
‘uhQatgfé‘tedJ(%nSﬁ'lePb@ﬁd&néﬁseﬁ%ﬂrﬁa&ﬂl@ AbROMRErs98 Ee’%étﬁg nor e)

e.contal ning al pha, beta unsaturated nmon

fmntaqmlmmeta@@wwm@ estorsa ppbiie st andanethacryfic acid 19
%%%?gﬁﬁhgﬁ%bgﬁmm@ﬁ'&“‘“w%%eﬂ SRbstlunbd SRR, |

Visyheasbaxy aémaas@rs andamoledn sglested frm ehyiamsoprppiene or

B eﬁgqr%ﬁ%@_&g& % RSrviofs #ﬁgg one of clains 13 to 21°

erein spersion I's aqueous. .23) A process
for the production of a dispersion of unsaturated

) 1%) R%?&lﬁﬁer a@&?cﬁflgfe@gnﬁ SheéVofnts O tocllaaﬂé#}'i? ﬂlf?{)ﬂee 2f

rising an unsat ur at

' mrqamwecﬁqntaiomp@lm baﬁﬁdinﬁﬂ@mtedmmwrs.sabl e nonomners
in an enul sion enploying a redox initiation system

~ Wwherein the polynerisation is perforned at a

’ za)emep@iwmeamrdmg to d@any wne 3T -cldms 1340 19 having agsaximum
F@pﬁ}% to-claim23 wherein from0.1,5 %to 0.50 %
: of the redox initation system based on the

wei ght of nononers is'enpl oyed. AMENDED SHEET
.21) A copolymer according to any of claims 13 to 20 further containing styrene

| andlor itss homologues

5‘.2)_ A‘co;iolymer digpersion according to any one-of claims 13 to 21 wherein
said dispersion is aqueous.

23) A progass for the production of a dispersion of unsaturated ccpoiymer
accordmg t6 any one of claims 13 1o 22 c:ompnsmg

copolymens:ng an unsaturated fatty acid drying oil.component and'the
copclymerisable monomers in an emulsion employing a redox mmahon
system wherem the polymerisation is performed ata temperatufe in the range

30-45°C,

24) A pioéass according fo-ciaim 23 whereln front0.15 % 10°0.50 % by weight
of the retiox initiation system based on the weight of monomers is employed.
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