EP 0 310.691 Bl Descripti on BACKGROUND OF THE | NVENTI ON 5 Thi's

i nvention pertains.to clear or pignmented enul sion coatings treated by
catd on exchange where, the enul si oEP9®E191881 8icont ai n hydroxyl or carboxyl
groups but are free of am ne groups. The stable reactive coating is based
on ion- exchanqe of a water dispersed m xture of glycoluril resin and
acryi_ ¢ ol pol yner, where the emnul sion polynmer contains carboxyl
and/or hy. Mree of amine groups. Prior to this

i nventi on&gm%ﬁ% r m)settr ng emul si ons wer e pr oduced from
non-ionic apd 1

fact ant enera ui re veI s of
such sCrf ss })\éentrcg d)egams t% r or g?fo (2] l n c‘% yeagig% .cal on excth(a:]n erg tl]pl ng

react i On sed df gl ﬁlﬂ The Sta ro%
caused u %'err @ @th GIQI Mpc taink ngc;x %n&?&rg roups
subsequent  bgd vl G link Letidn QREHRAI Birgl B ﬁiﬁb%fsﬁﬁs w rB'rPJduébﬁ fro st s

4, 442, 25 Taciait Chudacthfitd .aRd &eﬁe@ﬂﬁ Rqlifd@ high Gevaib of &ich Birfactad. Whibfic Eé?ttsﬁ?f&&nts cause a
crossi i nksgimshtt tHebcuihg Rttioh SturtReTEigiventitiondd st Gydoluril( ahtvlerduisioh nibtneeE-039d

di met hy| aindeirityd Boteulasiore aurinPRiEpighert griciNstbre BRE subbadliént Git-BdwhOto GRafutaNgiGmenkdapi d
cure is ackurested with these products by adding from1.5%to 3.5% by wei ght
of a 40% soPigr iy V.S Patpats 48421252 arel 444 PoINEch el wWe whertan acrylia dHtexgrecrgsislinkéd without
1. 0 t o182, dithar defametgyiol Qfadiind! i(THGWfor itnpdrexy cdirmetitwol eitlylgneauieactDBEWrfoh Inertermipgraiurs
linmted toyring @a@ay Hapigl CPYBMOD'GYPHGWBMQF%PTOM bynadding frons1.5% t@B.6% dty engight of a

t enper at (AO¥ssolufign i @aratokjene sutfogic @gid M‘?gﬁ pprirage Abieof glpybtio fr2.G mruity. [Sepbility fof thase,

whi ch carFalzgapiade dinarycis lmijed o015 days plsropiytoraperatye. 78 \fich dose @ eleyateds of
suchpol f?fﬁ'?e“ﬁ‘l'?& U?’@e d'f' eé’ﬁ’ 'Pﬁ‘t ”Ft hepdad; th?vé\'f‘%i’f ”§% §'i°'f Fﬂ?lbf’ a‘l?ﬁ'é‘“ ?5""9 the

quth s e pa °'y
oot gs.&uw aé"sﬁ v U ol E*ra* R Mo

coati ng hesrstan ess Lgf “l V\%E

tenper at uf g, h ; G oo ek 9555 & i B Kkl o
cat hodi ¢ rlct? @k is©348 %h’;l rﬁ%’ﬁ&é&‘%ﬂz&éﬁ i amidmdnrhérs, She
latex Ls Qap olaﬁyrmﬂﬁ bts, EE@,P 285 Wit ys?'ﬁtgﬁreémEpWesamir‘%UCh
25 as N, Nyl :%ﬁ ¥| s BRI Y n@or 156 srfica btV brbiiied thedetdk
catal yst . with teudaraew%u.% fbme&raaoaﬁg Arryat IsGU deﬁt? tRlats MRS caasmarafat Wit tahl fiGhl
part of tdinahgt R¥iInOb rEMbVEEEHIND Mohdnerd) BndS bihihd GriiaRt tagifentsd HoNcaP ke VisdRshcd R

| at ex Wi tdpedibliyOdveétéd tovieinpvirgdinind Redmbnts ifrb@eéd MaBa biilglon Hbdeey AsLdBaeeiemt | y
t r eat Sad hetniralbtcxe8iate hddlopetating inhthid rinveraion Bvdbdtamie giadips blodkcoreadtiityewithnd glgooluril
noNoner s awseHinkai and inhiblt theatrer fragnent s. Hence, the reference is

speci fi cal | ¥ nolv hasdteenfoums tharslavie riyarcant pgmbnted)eraviien dispersiotsLroatdningglydobiril-type
enul si on qusedinkers. cansbenprodugedh by awing Ionventionsb sirfactents swharectha grixturp dp Sulyspeuently

t hi s i nvesybipaied torratianist exenﬁlwetogpmfpsthq)r:aye«t@ feony e @pipnig tlsrfa%rt RS ae'EPSytm aihen

Ccr 0ss- Pi riewresa e Misiop ipplyrmerspeciiically cmta"ﬁd\xrimbarﬁlete%@m BrQuRSIPyt nok wRipA YOYPS-e 5y
and pi grre"rf‘t“éﬁj OROHRS| @?"dirfe?ﬂ"é%et“g"i"m?sc%ﬁ'tdafeﬁ‘? g"’%w ?E’ fhjs. ‘f‘%ﬂ’é’" 'P???'?t"P fker s

can be pr??ﬂ?ﬁ EP 1‘5 ‘H ﬂ'\?%r‘i SP'B ?a“%'LFr mixque

subsegye P% %{5 1)% al al s %‘E():ﬁymm[cﬁ@:ﬁ's ifVeRtion. s'agvﬁ?ct he

22;2?; ::CS C anrca nal sns f ed de H%»Q?:b é::r és‘s vecPtE zﬁ e rs §r tﬁ%@‘lﬁgggﬂg;
=1 IS ]

Am ne gr O ﬁ llﬁlngf %L.E %ﬁyrmorta éé tﬁ'e rsﬁrﬁ'a res Qlﬁ'atd?ﬁ f?geeg?ﬁd 9\

this i nveﬁ%dugiﬂg 59l Erﬂéd uision Uk Q% @F&ﬁﬁtgﬂr& dnblbiSnd (bt IR lemdidit polymer

resul ti NgyiGRisioRthé nibis: @%bl@%?%sp%&ﬂh&% SxhibitE a6 f16dUbtihOR dEbordadé witd @it ed
t 0 curg WhishiH] iné bA-eRdhahge i pRiteddlutifies 8 plotdnalinsBid Satioh etBange te3inLi6 Pesoud EiBRsC
aci d. Hengmer fhhe ush Fadivieal oxRGEAIS acks saayshi &@deidct khet diessiinkiag Gbactont ahie grocassi d
cat al yst sunaspecteahe yielasT® lidust ddaiiry with \lahg-idro packblyensaability a$Compezdtbwithabe aciihatalygads
further digoorsdtngviich ek quicki batuiypicalicdesiablizes ind gelsin X déya o seriparstueer Tishan
by aci d ciapakedsilest oriigmepied emuisi@tcoatings bidhis invantianiarecigdelintiely [stable @kwoerm ftemperature
uni nhi b tystl upoenrdeying. tute dtaery tewparatyre tocaiveiatfylly stoasbinkep filn. Accor di ngly, basic
conventional surfactants used as the dispersant. enables a dilatent free
grind in $HNGIARY SR THEMVBNTAR Nt ed errul sion. Upon cation exchange treat rrent

of the egcqurll and enul si on ner di s er si on, the m Xt ure

agai nst_ set Brigf %ﬂt?"%%?rﬂeﬁ?"tssm ﬁéta?' ﬂ&'ﬁ?’é’f Bfﬁe"tqdr?q‘aﬁl‘,’ﬂ% 3ﬁ i\g a "g

i nvent Pon® YiRe g;'t?g 6’8’?@% water: g"‘%t" | 3?6 ca c: xe:é’n
exchange ?ngéﬁﬁo rlcarboﬂﬁlut is ne rjfTL - i u rst

catal ysts

yields a ?'Yc Iu" a"% é"t' W éﬂly %§ - er m package st aga"]gr ty as. corrpar ed W t h

t he aci d- cataIyzed Irqurd coatrng which reacts quickly but typically
destabilizes and gels in 1-5 days at r@omtenperature. The inproved clear
or pignented emul sion coatings of this invention are indefinitely stable at
roomtenperature 50 yet, upon drying, cure at roomtenperature to give a

fully crosslinked film SUMMARY OF THE | NVENTI ON



Briefly, the i nvent i on perta| ns to a stabilized clear or pignent ed. aqueous
di spersion suitabl.e for coating 55 or primer coating of wood which

coRpri ses, water, one or nore acrylEPQ 30 ed¢BAl i c- nodi fied bi nder | at exes,
and a crossl i nking agent adapted to cure with said binder |atexes. The
acrylic emul si on pol yner contains %@roxyl s or carboxyls but is free of
ami ng_gr oug eferalyly, @ qa §’fa£‘9°07?s'i‘s' Higally B dogsthen: it RrpvidentAgtng dipving Supgsior storage

gl ycol uri | %PH’B’ %‘Fhﬂhﬂ‘ Gtre Hﬁ'ﬁz '“§' @'r%cfdo‘?ﬁ"ea‘f?ff'yf‘%@f? Rresent invapfiop provides festaffle;
an ion exc LPig s’F%\ qfr: ng i°°§1t°'ﬁ?9é?t‘€? a'bll'?te% 8 Pakng X Fﬂiﬁ@@
resin, |nd|v

composition ucé coa as Cfoat n falveI ln e sion polymer
storage St 'br( c;o¥s"l'g th%%a@tw e E)\ Hrfpd’bn nl F g%inae %’[‘Hjé P
cat al yst. ccBF e pr &1@ vEiitioh p §sL o of ilad;lglzqreactwe
coating whj oWy @PolFherizifPithd t@ﬂ%ﬁ&& > ﬁtﬁmﬁ et 671;09 dnghtlf?at K bridther oLk
reacts to éqaws helilrR TRAractbigSd ih tn tindticl&l by aﬂﬁna%fh‘;sm&w%&wa@a monbmers
SUCh CORPORY otk PBIBITENnEHGRHEE a5 Bt tﬂé)ﬁméinﬁnaﬁerﬁﬁﬁdh golyfior 18 YBatED Witk HnSorPdxctiahids

reacti ve exgsih foiremov @htihPdnd PRudd)s fhddd& havigkgHNg 1sbehues) the reactive _
enul si on polymer and glycoluril. Accordingly the present invention provides

a process DBETAILED®ESCREMON GRTTHE INGENTUONt | onal | y reactive emul si on pol yner by

copol ynerizing functional-group containing ethylenically unsaturated

MONOIMEr 35 | N &naceerdancr withihidi ioventiohaer Bost ion-pxhahge hredihent obaguebus dispersions of glycoluril

f unct i onal angremuisioe opiymérris sifpcied kpylempreccatidng from dhet disparsiond. fresh inexchanbe trezimen det

i ncl ude anbeseefiagiphbiy Rotonatpdication exghiange uesin: Poteattecbentionsexehengsotesitrtypically compsisesed

with an i oHossikethmepEoretisupr polvlyrprerispds hayieg sienicasiy sﬁ‘f’%ﬁa geersathiis dedeadshevety a
pH of | essSUyitnaled sudace. MF'EEE?VDESENVF’PP‘(H\'! 'miﬁ"‘?PE'"l MOIg rgess. '"lfPP pfesent

P faAt eMETa PAiceetng (gt josmal © it
T iritE ﬁzﬁi b %mmﬁgzm e B g
cations frf? iz bg'l Eéb an lcaly aroun rﬁz can e ramet;r throu )g;{ﬂlter me

with prot opgred€a of?]rbf‘?% ah b reo(,é)Em QJ"’C hanble %;
th

typi cal Ly &9 iy fs raé ok 1

sul foni c aﬁds 3 SoNbr! £ C&urkH 96336‘? th Sdhan éres:h £a 'clh% fis Qcéé{'ﬁ BH%? s Wb fz_gce.
Bead si zesprah@bt ¥l 2-Ys. aAbQHt nolchahde! ih BBAIRY of i il & REGNy RQUpFard o&e@%ss-mén&

t he pr esengeréd) 1 nvention, the coating is not external I y catalyzed, but is
brought i nt ORbfBkihgI Rl the FRRVE Sfhulsibd Bblytnel) il re&bBleCsblyadE bonthing ¥subivB BRdr6x955 bddbox@LC h
as Anbesd i inida2étGnetiiplofamiitighdapy witohctadibas with Bdidglgooniiiaedss-inifg Bysnt bt @&Ctee df dnyine
addi ng fr ogroub3e $120 %itHyleniestly ginsatuddted inencaecshiackgie dcalic Mobdinek, Netyrar@atsyitgmuvotniars,
agi tati on vt acetatd, vyyluchioridie, tvinglidard dtinsides trabinbdiume dhelzot. The 2mElsiora palyrisy shroprisbsy
around 1. 2eopolneriEér sthylericaliveursatirated monerasrs indluditg: atulgdst about 2% caopolwakirizath @enwe as
| i nen cl ot mongers of jagrrlamiday ¢arhoxh mnghomes. grchyeroxy! miotomsf. Thi@cryleinidel mogerhris gen be
resin, ﬁhe?@@m'd% methaqrylanpidey etzﬁcw@a!qehg'démlﬁ'bﬁ"tvé agrdamidenang drethapryigipide monomers
viscosi ty Beudinggonprmple. Nmethyialgecrviamider Nesfhang! yrcrvipmide. saropang) aepripmise. ?{’Seé’ﬁ'lﬂ'

over “a col WpfecHeIdss Nteﬁ’é“"émﬁ'a amide, and, simflar gorylamide wpd gt “6?"?:!%9 '3°’l96‘ " pH
of |ess th%‘?’fy’zc°§a'"‘ S‘P %i;r,ﬁa"vlu';gaﬂfatad m °ﬁ ”P'f?i"'r 9‘% l
or in pljo O’Pr o reactant mcludel IC choW rmza%r[:ca""s aelc mes co |c an ‘aconifric c:ds r erre
reactivé e ss dggfc y\ggx);?tﬂ‘p(t a}, lm
carboxyl, R0 .3 adn;rifo ardl ' 99( xWa §@$| s or
gl ycol uri | m%m % vl xypropyl, ﬁf‘drd} bu%mhgﬁ'oﬂﬁ&vlpﬁydro%lﬁ{}l and similar

et hyl eni cajolyt 4iys éhyawx's}t nd%naﬁemhac%kda BthAéricklly GnsaiRREBRonomérY JHRE tRRI¢ 1 C
NDNONEr S5 NilaMite, SRl Bhd MidRYY! hidhombrs AQn inéluby Mingl AMSat&Rbd Friohners BontEintrg Wiy

t her eof . Thgbie BoASINRurdh IEREIng; ASFIRkanSRS viaw [R6tbry RBdhi a8 @flylCkcbistb Sty Citbdionate, vinyl
unsat ur at eputyTaes) Nyl Denzod, isbpogeniit acbt@a sihd BROIHY! lrss Oipy lapiies, isdahChs la&giamide @nd
NONOMEr s Odnetasfydrads ahel, virgy hdlidesyductasnanye thioride. Hwytbnioally lunsabwegetiemonorfilis other than
acryl am deving nessterated eanorhes &b inciude,\fbraaxaroidy, stywhd) amsthy| siyveree andedithilap glkyy stamenate ;
and si mis¢ achicadskyyeine.auinyl/fotaerieddnyh naphtiralerea divigyi denzehe, digiybphthalte; and [siodarrdipityl gleriva-
exanpl e, Niwesttviadiee, atiylydstersi efeacryli¢: endnmettricrylic pqid anv eilar Rthplenigalin yisaturated mon-
acr yI am deomeE. fispfis Lesatureted fapperyers inclyde aliyl emabacrwephmemﬂmaaé havifigean alkyl
simlar ac?%ﬁfaﬂ?ﬂ'&écm'%‘?%f‘ n‘izd‘@‘%ﬁﬁ’ﬁﬁr% wegh s _argmalic, Ide't‘!ﬂHPsann?cle c and

nononer %ﬁai"éﬂ‘w |36 é%ﬂ I° ﬁ%ﬂ@r@dcﬂﬂf'a&f{fﬂ‘f g \’Jx i B\Z'g)s,
: | d aC T
'nth hacryl i @em'a& % Q ettt t%;gr *’%J‘ r"e&cagé s i fcgr%;

i taconi c, 0

preferred aéct'an pm et o Rutdn ey accrr%/ | ?’o‘%lgc onf ai nfa'r'lag‘g:

nononers are ethylenlcally unsat ur at ed nDnoners contalnlng a hydroxyl group
and can include for exanple, hydroxy al Kyl acryl ates or



¥

met hacryl ates such-as hydroxyet hyl, hydr.oxypropyl, hydroxybutyl,
hydroxyhexyl, hydroxyoctyl and srnrlar Iomer aIkyI hydr oxy acryIates and
met hactyl ates. Et'hyl enically unsat uFBOO88h Bl ers other than ac- 45
rylam de, carboxyl, and hydroxyl nononmers can include vinyl unsaturated

MONOMer & - CO{&H’&" NSinyteniddly POMPLEs ROREhet" ﬂtb‘érc%p&%nk afmqu%cai %uc%é B
vinyl ests polytrieh tnﬁr%sr\‘ Barbxy 25t A cBmmUA foddx RlaHE! utyrates,

vi nyl benzoat 9vefeh§d)Q{eQ &Yﬁ foPHhiS irbriBorPdisla r}hk or MJJ &ﬁfc%fnﬁers ¥dcm4$ sé’t‘ﬂ%ﬁlﬁlsu S.
such as acrybaBkImaasl 4IRS 5 GiABHg emm tlak8 gRUSENA BdteHbd ¥rhulsion
chl ori de.s Eidyflerhos ak |a%nddn§'&1p5rﬁéf&£blﬁ%}ﬂé’fﬁéssb)0 @ﬁt behan \20RY bndUBtSa tadiyRicEsH
NONONEr'S  CamethddflatiORonomers, (B antindoss fudidiabinomBdeltited FbrY & REBEyIANEhombrTh hyakoxyl
al kyl st yr emardmed@r abl/iahias tnohéee, orVinitiites tob lstichnnctivrial YHondi@p albanNo, 508 wthéty |
benzene, di ahyepically hindatkaddemanntlers A refetrod ekhasidnypolyeher ¢omprisel ia Ve, polymbradhgisiing of

al kyl est er @pdymaieady momomarsdofn2024180% yrdethy! methabrydatal 034-20% @thyleédnyldtes rd0280Pay butyl
unsat ur atedacryiate, ansié-80%\cfratydroxvlrbesditgmanomel. nononer s i ncl ude al kyl esters of
acrylic or neCbryensntly ¢heaethyipnicallyi yngaturatech mepdmesss camprigroas B oveighlobesigi frofm to 10%
bet ween 1 tebpgylie mopemer.dtomnd tad0%elkyihydioxy eenmialp iop mgtbpdryjate moromep ftheghkatapes) eingnd
met hacryl i coBgt etylenigally wnsptupiae maerers spjectes fof [viey! rapppers. GYEIRE MeRIMREL RN aciylate
acid, neth 'F‘°’¥SE‘P’§1 ate and 55 et hacryI ate et hyI acryl ate and

oxy(ljl pralprgrda,q ups can be
e et 5 el

b s e G e,sm

and net hacr g?aat 2 e Q&sﬁ'” %e ee m??ﬁ“ ?f@t PP AF e\?’l A uta
th | at

ol hacry! 2 &ﬁ r%*g 3 ’}é e A ean %;" aree n.ru %9 seig

Slb%
fol ', ! i |
UNSt Ur at ey RO MBI s rumorse rwmr %cogur.y ‘ﬁb{é ydr dﬁﬂ?ﬂy o
pol yner i Zat%ﬁﬁluMSHé}gatQ&r MEMdE Fbralbxasdple, GRINED Bnd 2N raa.ta.a Sdime oi rg?,}ébahetme

radi ation. whehfstier bt |iafamsinibiNghRbrifl M tbktnfothlBReNéH te?anerr@roragryaauhp télakissthox-
modi f i ed 2 cyiityC gitioRn i fofaksusiBpoRyinet R gly@fufiltetrdkishlitdryméthyl §ifedildill. tolrBitkakdyidxymethy!
4,442, 257, g@ycomiildetlakdshexogimsthgii ghtoln GEdluril Serilaticss dah fibriiACh@b Qitkshylofdihydroxyl
preferred esthylieib 0rea Whichie byilewsd td fiaee the theridansrugure eplliows:ef er abl y conpri ses by
wei ght between 20% and 95% acryl ate or nethacryl ate nononers, 0% and 20%
functional nononer sel eC iy om a carboxyl nonoger, a hydroxyl nononer, or
acryl am de nononmer, or mX @ es.of such function oners, and 0% to 50%
ot her ethylenically unsaturated qlo'rrm‘rer‘"m‘eﬂr‘e mul si on pol yner
conprises a | atex pol ymer cogSksi ng of copol ynegi zed nononers of 20% 50% -
rret hyl met hacryl ate, 0% 20% et hyly acrylate, 20% %50% butyI 10 acryl ate, and
% 20% of a hydroxyl - bearing omrer—CconvenTenfrPit he et hyl enical |y
unsaturat’%d nononmers conpri s ngena wei ght basis grom O to 10% car boxylic
nmononer, from2 to 20% al kyl hy roxy acrylate or net hacryl ate nonomner, the

n
th
acryli C Endner Bt e rgéﬁ

monomera st yrabAVoRTtA iRl bl o a#rahﬁqur;ga SeforS SlrRfil o LR ML
e oohiord il "aé °§J” gy"‘%a%:@ it ngdes nbeﬂ%o . o
emul si on poly Qé“u?e' W nzed ifl édur'?«P Ety:l @r‘i”pﬂa?eramy
groups can tb@wé% Q&ﬁfi 8 m E%& Qrﬂur&b é&ryﬁ‘eﬂ Xr%Pa'lr}J 'iHe pofyfbdz4tth is'donducted at

A ycoluril Q%th’rﬁthﬂevtﬁﬁbo%f Q) *digbCd. GBS i preerlel F a fradt ragiddP genbrafitig nithtbi: ofty @sed
al so known &% ad&l KiiRHe WcRias varichsysordxioh lcom@iuRdsHAEH ¥Cle BirsUrRaS; bbidgy! tpéRxidR h-eS
of urea w tutydmgdroetaRidef cufileired Hytkopbraxidl, QM-I BerbiaiiERte> Yelbrgtigl Fér6xitdt At €1-1iErox-
shown | n«J. feycidhelod Bydfatipioxidd) Faticailp prefdriell @s palyBdrizdtiore Mitistors arfe e watelsoiible peidx-
or a | ower wjekygbmponsti s&h as ydrogem pdiaxidend the Gbdidng tholassium @id| aynmoniuh petsyifasy used
reacti ng 20bywwemsdves cor 4n reotiveted dTedbdr typd dysiteprde Tiypicap "edaxt csysiome inklydicp pikali metal
gl ycol uur i | perspliaespwithpa regitgingnsubstangeysiahias & bafvhwdironyi phenoh rTde jainbent of inttistor #sad WillS,
Pat ent No. gengely, bedn therange hetwpert abaviekthip|384 byyiveight based on the aroneiheis and preferably is
gl ycol ur i mgyetmddqewerr&aiwl% Ryceipht e (tneumnpmerf disueliyribe frbiiphresll Bl pe charged at the
gl ycol uril , ous9H of rh?eequr\ethﬁwyr driogrmenialr pddition 9k P{APOrHigNIg oYt 1 [initiator is often

derivati vese”I‘Ff‘Ré’P‘ihde for exa nono- and dj met hyl et her of di net hy| ol

gl ycol uri I t ﬁé‘“’?‘f‘ “’ fa"‘f"ét"f%ﬁé'i" 'P'E)P’eg'@@ﬂ?' rtmes of; 3qjgnic and non- ‘°““;
tetrameth 'P "’séﬁ'"m 8y ':e
gl ycol ur # % 2@,55‘3: " I; 'a%ﬁ?ﬁ:g olegim or paraffin
g: zgg: uril, Ol%.%)( it s r% |c ﬁr a sygu yJ oaeca ? l;lﬁ : 3 %jﬁ—sulfomc acid;
d| hydr oxyI ene ur ea Whl c | 'S B) [ eve to have em cal sts‘#"ﬁ%a%"u?“é’ |

as follows: [err] This glycoluril may particularly be used when t he
unsat urat ed nononers conprise 0 to 10% cérboxylic



rmnorrer and from2 to %0% al kyl hydr oxy acrylate or nethacrylate as

descri bed "above. 40 In practice, the ethylenic nmononmers can be

pol yneri zed in-an. aqueous nedi um atEROSHD p8EBetr abl y bet ween about 1.0 and 6
to forma reactive enul sion polymer. CGenerally, the polynerization is
conducted at a te erature of about 20 100 C. in the presence of a free

radi cab geﬁ%‘f"ﬁ‘l f “1 HF hFh&'P s”“ %!é‘ﬂd PW@@“‘%G?"@:%’ sﬁ"ﬁi‘ﬁ*ﬁ"a‘l‘@f@’ﬂ"ﬁ@?‘ﬁde
vari ous pe(3 g@ gf% °§H§°:g ‘:’eg F"g'ﬂ q'a% & °3;:fg gfrﬁ caﬁagehd%ﬁt?ﬁ o
buty! nc Gl 81 e ﬁzioz b - % e
pel ar gony ! éﬁy ifiay éan b l&cﬁitha%é ;}aﬁ? or wn e mono org. All
Par 1 cul gre'rﬁvmps.ﬁdﬂﬁem T it e ﬁiﬂﬁ'
and anmoni ltH(@ ﬂ%nﬁéh ﬂ@tc%u 6: y o &ﬁeré)rnto' ﬂe%ﬁl ﬁ\é{r@&ﬁ ﬁ ?fo

systems. TygioEatd a p6E&Hof tﬁé/&tn@giﬁmg rag hndn%t tohS %M:L@& @d wet.bua?or
r educi ng,osub&aance such as a pol yhydroxy pheno The anount of initiator

used w || genecdlidgyis pepdrét by tentiag G6m RSJuV&ED Qab%tof EmdisiérOpoBiebithDdboutidas ed
on the non@opars dbab el @drerhdntioned clolinking ighytakirin @divéieds)\Brerably aouti7iko bYmEs of
wei ght of melsiopuymer gith Aloutd tb B0 bds of crbdsiinkéroTypiskllylsaid lemulkien pdhartet) emhtaint rdabtive
out set of thimsoxsotayexyli or seciyiaride Fovaves @daptedric reendoreactive awitl iglycanil vhere said emulsion
propor t i Bnipplymesfis frereotianine] gaupy arfdssaigfcompositionis pyadiiced Byirealing therogating eefmposition to
prepare t heuisaptabetsmgre tpications(rem tecmulsios pelyaer s drecglvoelyrih e pplvmericomicuregh d
non- i oni ¢ &Nimeniop adwntagepusiyavaips, the probiame asseripted! with @ries agkseatings ealplvisd Wi H14%ydd
are: aI kal i*0%@paiolugne syliapisAacidnPiabifint o sugh prjgr artmjdures, vgsdimited igaboyt 1-§dgysdn 8\5’?%9

from8 aﬁ%?r% Withy 'a"°§ BEPFszng'%'Uﬂﬁ“ 'Pr?‘?c‘a\’aﬁ’ 'I'h"bﬁﬁF‘Tnﬁi %fca'é'ﬁ%nol am ne
| aur Ps%mf a w@f fis lagop "é‘ cafing pr, Uiy
of sul fonat )((t gﬁch%f)g%n "a 5. m 'ggHsre d “,'%'3 Tp§'|'_‘ ofﬁ?% ‘Ee Tﬂ‘f
d
aol e e @@g o8 &%E ;;.% 9) éucu %Lﬁ%ﬁ. w& smd il av.nga

dodecyl je %n§ ﬁ&c@aﬁ ﬁhenco doglgmld %% aﬁ Zlﬁguf“e
sul fonat e; Rl dispBBibR barP B mAdE TN %ﬁv’é Fua'? smactg i CROBY hdidtied Bl d
esters suc Batﬁﬁ eﬁé?ndﬂldérﬂ) Grdafab \ebmSedbi ty Ak Stalify & letlicvACddp8Nand pigment grinds it desired.
N- oct adecy |comlehtiond! 68sid Rt cad|bl abdd S¥Medispersant BARYId AN iRBhil e Plgmbrit@Andd Chiids
of conpl ex ehg@s pRvéitEBiting At MdulGEENA Fuithe Eeddnts cuBanhibitioh Rdhe ¥all pat. C
enmul sifisrs Sihelpreasnt dednyion-peamitsnitprddutiian v a ipted havind) 8 i ef Ibatiah 215anat ades @otlgel or
used. 5 desTdbilizen atoaorh t@fipecatad Batfwhieh isibeatl cwahie atcfrohr 60110c450TR (18,10 176 '€.)6Rithaut
nore by we iagdition of acidrererpetalyster s. Al | of the emulsifier may be added at the
begi nni ng of Thaecfolpwing nexpigles; ivbereinrpermatadse anl dve dreight rfmlﬂsntllmtrhty e nigyits of this
pr opor t i onimyeptiehr oughout the run. Typical pol ynmerizations for the
prepar at¥on ofeftievieminagplgh’-pawisarcestiges-t his invention are conducted by
charging the nmononers into the polynerisation reactor which contains water
and a portl%_BLlhe enul sifying agent. The reactor and its contents are
heat ed and t’ nitiator 10 added. A coating is prepared by blending from
about 50, t & égx—-parts of emul sion polyner with fromabout 5 to 80 parts of

one of the afmmglpa?,ﬁgw%gégdcb@ ﬁﬂe%%&lcﬂﬁ@mﬂ@“ vatives, preferably
ot _

about 70 to 95 parts enmul sion polynmer wt t 5to 30 parts of

crosslinker. Typically said m@mﬂact I ve hydroxy,
carboxyl or acryl ami de groups adapted to be coreadt F@Swith gl ycol uril
where sajsd enul si on 15 pol yikichisediWfe Of am ne ghopgye gnd said conposition
I s produced by treating the|codiirh DBogPSIHOEEdda®N t Q 68bStjlantially renove the
cations fromthe enul sion polrgassureCabohste gl ycol urji baseTHe pol yneric m xture
of this invention advant ageusimpniav@eddfatshe pr obl ¢m8.2zsdoci ated with prior
art coatings catal yzed w t h| Bodigt 8fs-titieéy pfoacanateene0.819 floni ¢ aci d.
Stabilitsg of such prior art|riuytAordate was [imted fjo3@boyt 1-5 days in the
best of cases, and, with nahMethutMsthasivisisds aggl omgr 89 ory occured within
seconds of catalysis. 20 INYsoketewmatimeldicfemide: hils13+hvedntion, a very clear
coating or uniform di spersi pi¥fro P Yfé\ﬁ‘ﬁ@ecan be cbﬁal ndd, using

conventi onal ani oni c and non%ﬂa cations are
subsequefitly re- noved by b %Wﬁ ’i"ﬁeArrb ?@‘Ite 200 CH resin,

| owering the pHto | ess thah Qﬂ'ﬁy §’B #'Cat i or nge resins are

enpl oyed, unpignmented enul sion polynmer may be prepared initiately having a
basi ¢ pH wihe lemuilsiot pehamer dopremarddeas followa Thaaiodomeas e polymerized ot a tdwneentienal wactor
exchange resin.. This dispersion is 25 stable and shows no floccul ati on when
conbi ned with ion-exchanged glycoluril of ami noplast. Accordingly,




a stable di- sper si on can be made using conventional surfactants which _
subsequently can be acidified by cation exchange to provide conpatibility
and:stability in.let down steps akEf @3@astBigrinds if desired. Conventi onal
basic surfactant can be used as the dispersant to enable a dilatent-free

pi gment grind. Cation exchange prevents settling and floccul ation and
furthgr H‘%‘Sé‘rﬁ‘@d‘ﬁ% P’échH'HPE)V‘P’P'Hﬁ in fe fmaia bpdy-pd mopepep into thg)heated watgPisy sudastant

i nvent i on h B‘(?&tzl &155?“'d"‘?’¥1§'se>?aﬁﬁ\}?aﬁ g of "‘Eﬂ'e" I'%?gsslbﬁa'ﬂ’t ot

t hat doesp 3"8 ﬁ A F%‘%°°§ﬂ‘°t Eg P“@s' “‘%{ﬂ\? pAd; t% faﬁ‘é’agt“’

g;{ :Filg - ﬁxnf are dde fter the?mam mj)l gvi goy r%ed i ?sroa
further | B ek S 3
Exanpl es ;n a@;g., ;ﬁar %%{atalgnrés a er'tyﬁ) An eamTI(S| on&m)

pol ymer was produced fromthe foll OWI ng corrponent s: Grans 45

Dei oni g deyéib#Coating. 85. 6 Sodi um D hexyl Sul fosucci nate 0.5
Pot assi um Carbomate 0. 136 Ammoni um Persul fate 0. 273

Sodi um Bi s- tThé BRGMMg IRk {aPEdatRivBiRbEto prdducdlustill paint composition which can be applied to a

But yl Acr stbsttat® and cured at low temperature3Guth ddithwthutdeathacTry k@fe) or an oven bake and/®r. O
N- i sobut oyt hept ©l achieveys aubisiite sul@cete@dpdrytaln @X Yrarh apidut A0 | @BEC.) to about 266.F0

A aci als Magth&arA/typical pantdomposition is ds ©lloys: Sodi um

For mal dehyde Sul foxil ate 0.180 Tertiary Butyl Hydroperoxide 0.012 The
emul sion polyner is prepared as TolTows.” The npgpikr$ are polynerized in a
conventi onal reactor EP O—3+6—694—Bi—ustrg—h—stanrglard procedure of
metering in the main body of HS?’fdﬁer into the hef#%d{water plus surfactant
and. p%f‘ésm um car bonat e over Y""T'b hour i nt ef vi3. | Batch | oadi ng of
nononer is p055|ble but not
during the feed is also poss o,lasfer cure and/or cleaner
bat ches. The reaction is run sodl um f of mal dehyde sul foxil ate
and t-h +1tyl 5. hydroper oxi de . wﬂwdraxkﬂmeﬂamcﬂehyl@hereardﬁ% N6dy of nononers have
been pol ymerized in order thafAmericas&gangnidiCompanybnoner s are reacted. The
enul si on polyner latex is parfQiamendphapraghCorpgsplionas a bi nder systemfor a -
pai nt conposi tion. The | at ex_Haign&aokle Gomergishent of 52% by weight; a
density of 8.9 Ib./gallon (1068 kg/[err]); and has a pH of 3.1. 10 (b)

C ear Goathid\@atingWh b 9K ROAN2 WG Used B)Xcoftd) withdi fdBerltliielabidi®@s.t 0 produce a usef ul
pai nt conposition which can be applied to a substrate and cured at ‘| ow

t enper at uB¢sMMEBeh as 10 minutes at [err]. or an oven bake and/or infrared
heat to achieve a substrate surface tenperature of from about 100 F. (38
C.) to abouftwe®ondrd(gtae <. te coatingyqhFraripleptivere combinsdsyith |7<9r9f¢"£8 A S0Tfeqiatatpiyene

m
“bm?‘%
Q’&
‘<
Em
QD
D.v
=)
ﬁ(x.z

g e Wnnoner conposition

G ans &t g;kfor(cagc«d in isopropanol. The produchE@dibiteg a pH of 1.1. . Cynel
[err] 175 Foamaster 0 (defoaner) (2) 1 I sopr opanol
34 EXAMPLE 3

e While mixing the coating of Example 1, 200 grams thereof were combined wcth 100 grams Ambetlite

«© 200 CH {macroreticular, strongly acidic, cation exchange resin from Rohm and Haas Corporation). After
- glirring for 30 minutes, the coating was strained through linen cloth to remove the cation exchange resin.
The product had a pH of 1.5.

EXAMPLE 4

Three mil (76.7 um) wet films of coatings Examples 1, 2, and 3 were cast on glass substrate and baked
under various conditions to profile relative cure propertios. The resuiis are shown in Table I.

56



Butyl Cellosolve[err]’ 20 [err] Di hydroxy di nmet hyl ol ethyl ene urea,
45% N. V. (Anerican Cyanam d Conpany). [err] D anond Shanrock Corporation.
3Uni on Car bi'de Corporation. 30 Thi EPdb3tsiedy BYith a pH of 4.2 was used as
control without further cure additives. EXAMPLE 2 Two hundred granms of the
coatj.ng of Exanple 1 were conbined with 7.0 grans of 40% par at ol uene 35
sulfepi c acid in isopropanol. The product exhibited a pH of 1.1. EXAMPLE 3
While m xing the coating of Exanpl eTableQli gr ams t hereof were conbined with
100 grams Amberlite 40 200 Conparavkye Culenlestgongly acidic, cation
exchangeg resin from Rohm and Haas Corporation). After stirring for 30

m nutes, the coati nGURBs strained through linen cloth to_renpye the cation
exchange resIﬁﬁtThe§ZE§4uEL had Exampde 3 5 EERERREer</ 4§3¥99i8ﬁﬁl (76.7
[err]) wet fil gf.coatlngs Exanples 1, 2, and 3 were cast on gl ass

substrat e anti® d under various conditions to profile relative cure
propert ir€es. ?ﬁ_y esults are shown in Table I. 50 55 EP 0 310 691 Bl

Table 1 Co §SQSUre Tests Cure Test Time/[err]

Exanple 1 | Exanpl e gothhyI ethxb etone (NBgp rubs Water

ﬁ?nutes 15 nPnuteng%%n -/330° 79 se€Bilasf ol eg@ E?égﬁgéﬁiﬁgﬁgggongit *
, . ££f

no effeet MEK rubs 1§8 s &Cd}Fsolved n 200,

200, [err] wmEk softens softens 20 [err] spot

15 seconds,  #abHEi NUBES ged? /ABOUt €8 di ssol ved 208l ght 200,

slight softening softeqiang gL rubs (a) softens softens

50  Hp0 spof0 25 [erap seebnds, 15 minutes, 15 minutes

3 mi nut &%, 3 mnutes, softenedissodwiedenedsldghtast fisldghdxposed to

low-intensity electric |nfrared for 90 secondsoffening dsp
tenperature [err] Panels were cool ed seven mnutes before testing. EXAMPLE
5 35 MEK rubs (a) - 50 80
azo spot 3 minutes, 3 minutes,
# ' softened softened

H(a) cast films exposed to low-intensity electric

" infrared for 90 seconds to full dry (panel temperature
:130°F. [54°C.]). Panels were cooled seven minutes

" pefore testing.
 ExAMPLE5

. Product Stability Test

_ _Samples of Example 2 and Example 3 products were placed in closed vials in a 140° F. (60° C.) oven
o ~~ to. measure package stability. Example 2 product gelled in about 30 minutes and was discarded. Example 3
40 product remained liquid after 11 days and showed cure equivalent to the unaged sample.

- Viscosity Stability

-+, Viscosities were determined using a Brookfield LVT viscosimeter, #4 spindle, at 30 RPM.
4 '

Example 2 (cps) Example 3 (cps)

Initial viscosity 7,200 (7.2 Pas) 4,200 (4.2 Pas)
20 Hours at 72°F. (22°C) | 18,800 (18.8 Pas) | 4,500 (4.5 Pas)

Solvent'Resistanoe on Hardboard

55 Two mil (50.8 um) wet films of Example 2 and Example 3 products were cast on smooth, medium-
" density hardboard and exposed to high-intensity electric infrared heat for 60 seconds. Surface temperature

" reached about 160" F. (71" C.). On cooling both coatings were hard and tough and both exhibited >100
MEX rubs of solvent resistancs.



Product Stabili ty Test Sanpl es of Exanple 2 and Exanple 3 products were
placed in closed vials in a [err] oven to nmeasure package stability.

Exagpl e 2 product gelled in about EB® 3089 &4 and was di scarded. Exanple 3
40 product remained liquid after 11 days and showed cure equivalent to the
unaged sa %I e. \/ iscosity Stability Viscosities were determ ned using a

Br ook{ el |sc05| rreter #4 spl ndl e, at 30 RPM 45 Exanple 2 (cps)

Ex le 3 ; 200 2 P 4 200 4.2
Pag';rng HO( ?«pﬁz)aall o )sam ofg 1 was as) (

R ¢ m ) m a(s T he :’to
E)?Z. ImS)| an CE &. SX‘ﬁ\E‘%ﬂ ﬁ"& ge resm an d'wi % alloc\l g?o %}t& Shtey E?fow
k

exposed tO gjé&tlﬁggk éfl:f hteoﬁ ﬁﬁgst{& aﬁ re

t enper at Uﬁﬁth(aea?.c ufeP & a%ﬁ (R thieOdn B {&In eﬁ% é @&lénﬁ’vﬁ{ & f el

t ough andgpat wbs of sol vent re5| st ance.

691 Bl wEXA'V@hrEpI& o‘?\tlrﬂs’ c%aﬁ@'ah@@cuc(-éataﬁ@edléonmw%%a&%n SrAGHH, Rﬂdnﬁrﬁ-her@fty mm ﬂ: 1
was' prepas ag finfthRkRsd als hidG3eHum). THeRR&E Biked koaesﬁ'apdatdwmperame b EROES (1480
i n hei ght withwitripatkedl with the 5 Anberlite 200 CH cation exchange resin

and fitted Whd tvatee behrdswbrectsstdd fbri wams vdpor telhdntistichne coating to enter fromthe
bottom diffuse through the packed resin beads, and exit fromthe top to a
recei vilng chanber. The coating raugh the system by air
pressure in a feed vessel. Flow gd by the air pressure. The
coating was run through the cat| m at a flowrate of 6
[err]/mnute. Inlet pH was 4. 2; 10 Sanpl es of this
coatiing and aci d-catal yzed cont noot h, nedi um density

hardb0&td to a dry filmthi cknesseraf‘s\Jaté}mmﬂg@a.@%%vach[@rdﬂe)emaTﬁe%u%ere baked
to a final cure tenperature of 3ee-—|=——(-149—c—)-—w—t electric infrared. The

coat ed boar e tes for tra Si.on
Vaat er Vap&r g@\ {kg ' Pm%? \éaang the Lf:ogtrofzgave i tlc water proﬁecgon* 8? control showed
wat er/ o] uare of'}d nch Hg differential pr essure Al t hough the panel of

Exanpl e 6E>guwg,‘_gl}e control gave identical water protection, the control
showed excesstve viscosity buil dup. 25 EXAMPLE 7 A sanple of coating (a) of

Exanpl e 6 WaSampib 6M88kink %) 8iarmdle 6 F¥Salidhedt® BI% 37 AT b idnpefdturs. 0. 7 (13- 18
[err]) M1 d5%.7 (8-S umyeViEdafhs Abte B &h Aol Blped Bl ;a&ca@wrbakmglw&mmwmns
at 100 sf. (380 and 160 )F. olch &k A3 mindtes. Ihrd by MEIC Subs (d§ MeddVred/Infmddiakesy abaSifter 1/2
measur ed hduradionsd Bduy ofpost-baetaging. 112 hour and one hour of post-bake aging.

Oven Tenp. Initial MEK Rubs 1/ 2 Hour Aged 1 Hour Aged 15 M n. Aged
[err] Spot [ @ Y - R T
oLy ven Tamp. | Initial MEK Ruts, :\nlvzs :c:urb)s\déﬁ‘ <q Mﬁu;@ A@ n1sd‘i[ﬁe.r |
60-75 3 100 104 i e of

to WspieBEe of

15 softens

coatin a) 189 FER8®) 4 6 a‘;j’é@ 37 days %as br JSE-. I|
snoot h?( 120°F. (49 C) | 0-75 e 100 ?3%'0

3

Another sample of coating (a) of Example 6 aged 37 days was brush-applied to a°piecs c.'f smooth,
~medium-density hardboard and allowed to dry at room temperature (approximately 72 F. [22 C.], 50%
R.H.). Film thickness was estimated to average 1.5 mils (38.1 um).

Time After Brush-Out MEK Rubs
% 1 Hour (completely dry) 5
4 hours 12
19 hours 35
24 hours ' 45
43 hours 45
50 67 hours 45
9 Days 50
17 Days 125
55 This demonstrates the ability of this system to achisve room temperature cure although stable in the

liquid form at the same temperature.

EXAMPLE 8




40 nedi um density hardboard and allowed to dry at room tenperature
(approximately [err] 50% R H ). Filmthickness was esti mted to average
1.5 mls (38.1 [.err]). Time After BER®D®10691 B1 MEK Rubs 45

1 Hour (conpletely dry) 5 4 hours : 12 19 hours

35 24 hours 45 43 hours _ 45 50 -
67 hQurs A modified acrylic late;ggaa\;prmpaﬁ in a manner similar to Example 3, gsing/N-mgthyjol acrylamide in

125 55 placp, jof mefhahiie eridVihen fesiod against 2 onyp! haming ne calahshend e ooetrl ugng gdgerhp-
t enper at u rt@-“?;_'ﬂ Pwﬂ%{ ?,’H% Bg‘y sk theispgling fhat was rpated with cption oxchangp fesinggyp-greater package

t enper at ur TEONY A PREcE cigracterigips ¢ logst pagsientdy thy ideplielriatexhayjeg sdeq catalyst . was
pr epar ed i pLBgner simlar to Exanple 3 using N-nmethylol acrylamde in

pl ace of 5Fyl i c acid. When tested agai nst a control having no catal yst
and a contro ' - .uene sulfonic acid catal yst, the coating

t hat was tregtdggérgm&t%gggg?%nm'%%hange resin gave greater package stability
and phyg cal char act pr-st+-es—at—-east—agqui-val-ert—to-t-he—i-dentcal | atex

havi ng added catal ysf{. 5 EXAMPLE 9 A di spers| §ffMias nmade as fqllows: 10

Ganms D.|I. [err] D... H20 - 150} Agy osol 22-S surflact ant

9.35 (Anerican Cyanalriagibsol 23-$ euifactard 05 sur f acl 8136 (American Cyanamit) {6 (Rohm &
Haas) 15 : Triton X{ded suetaornt 357 1.96 (Rohm & Haas) Q.34

(Hercul es, Inc.) Zophdearfciasd 0.34 (Herciib€) IncCM Cqrp.) Neosil A

Cryptocrystal line si| iZopequeR®B-4 Tanmsco, | nc. ) 150ECAZTE®ID Monolydrate ferric
oxide 5 (Pfizer M hdleedid)Crypiaceygiatine silics gr i hd25@emmodspdicded afit er 10

m nut es of dispersi oH.YLQ'?@agﬂ"&?nowdfaﬁfPfti@Widﬂ- NG PligprMingtided to 110 grans of
the above grind, and to this 1s added 30 grans of Anmberlite 200 CH (with

m Xi h.d) 2ang HBGe Ci- 51 twas GotBhddiLdBIS 10 rihdteY of falshdr@n. 1.9 gramh@ TRitth xs108 waaddd®1009
granms of prie\graaidk e GBdvb Qinde %G MEAS ade@ BE GraiP b AnbByite\¥0S CA Qi Gnixiry) BdaikedOf

t he above #bitadminlize AreSlibing e gHads2ito.was snoot h and showed no fl occulation.
It was test elio by gadmawntipreiously citioarexhaigéd edier @HarG) s didedi7egraheof tonatgleagindand
baked 2, Thetresulimg thintewascinsdoth andfshawed chot ibcauiation: fitaess testewpley eitanidon Ofith 200 il
[err] AS s@®2uradird omter on glassrehd brkede2mingted il alaginis infreredloaizsiriach teoweriatutseof 200 F.
subst r at e, (Ox{%)- 4s Bomaneeokit webibited ZINEK rgbropbisalntbroeghfte sybstrale andifminute wter spot
snmoot hnesssheedimgieiectoat i ng and the ability to devel op full cure without
catal ysi s wel® drgreeyf gmpqtinessnef thig seating, and-the, aklity i develop il eyre, without,gatglysis werer o
over 96ghotfnticantha pxchangsst paintvas staple ah 0\ 54 Ha o 90 P Sws: A 1-liter

st ai nl ess%@:ﬁiéspersi on pot (10 cmdianeter) was fitted with a 4.5 cm

hi gh speed= ion blade. The follow ng were added, in order, with | ow

speed m xi ngi:disg'eorsion was made as follows: :
A 1-liter stainless steel dispersion pot (10 cm diameter) was fitted with-a 4.5 cm high speed dispersion
blade. ' '

The following were added, in order, with low speed mixings:

35

40

80
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45 50 55 EP 0 310 '691 Bl G ans Eejon]zed wat er 150 5

[err] Aerosol 22 surfactant - 9.35 [err] Triton X-405 surfactant.
1.86 [err] Def oaner 357 EP 03106891 B1. 34 After the above were added,
agitation was increased 10 to nedi um speed and the foll ow ng were added.
[err]. 150 4Neosil A Cryptocrystalline 525.0
Siliga Agitation was increased to high speed with about 50% of the silica
added. [err] YLD 2288-D Monohydrate .0 ferric oxide Wth

everyt hi ng abedoninedghwatexd di spersi on wad$0mai ntai ned for 5 minutes. A

Fbgnaqsgaugelﬂggg bil 93 &urfaltahit® Was oltaggned. The dispersion blade was
renoved, andath | spersion was covered and set aside for |ater use. The pH

of this dispé??ﬁ&ﬁ 4957 suyfactapt; | Andr®€an Cyananmi d [err] Rohm & Haas
3Hercul es, | Rperdamensasy | nc., Tammm, |Lo3BRi er M nerals 35 EXAMPLE 11 A
550- gram sanple of .arind of Exanple.lQ was,.put .in a_10Q0 cnB beaker fitted
o eh aem v nBeEpR e, 3BoNe. WeERh aGahd. nauaRatIo Fam dnsEeRRRRN X 405 vars
added and toxmedium Speedunad thecfoliowingnwere added.ite 200 CH cation
exchange res?g Rohm & Haas Co.) was addegggand mi xed 30 minutes. The

m xture was |P ered though a coarse filter cone to renove the granul ar
cation exchaﬂg8°ﬁé§iﬂ.C?NPtPFFNGFeéléPGpeFQﬁoH had a pH of 2.10 and was set
aside sor |at 8t14€8 45 EXAMPLE 12 (a) Latex. so An enul si on pol yner was

produced fropgikatioh @aendneeeEased td highlepeedERi®ths dboutl s0%
of the silica added.

. 5YLD-2288-D Monohydrate 5.0
o ferric oxide

With everything added, high-speed dispersion was
maintained for 5 minutes. A Hegman gauge dispersion
25 of 4.5 was obtained. The dispersion blade was
removed, and the dispersion was covered and set aside
for later use, The pH of this dispersion was 7.7.

%  lAmerican cyanamid
2Rohm & Haas
3Hercules, Inc.
Tammsgco, Inc., Tamma, IL
S5pfier Minerals

- 85
EXAMPLE 11

A 550-gram sample of grind of Exampie 10 was put in a 1000 cm?® beaker fitted with a mixing blade.
Under slow agitation, 5.0 grams of Triton X-405 was added and mixed for 5 minutes.

Then 150 grams of Amberlite 200 CH cation exchange resin (Rohm & Haas Co.) was added, and mixed
30 minutes. The mixture was filtered though a coarse fitter cone to remove the granular cation exchange
resin.

The filtered dispersion had a pH of 2.10 and was set aside for later use.

8(

45
EXAMPLE 12

(a) Latex.

50 An emulsion polymer was produced from the following components:

§5

10



Grans Dei oni zed \Vater ' - 85. 6 Sodi um Di hexyl Sul f osucci nate

0.5 5 Pot assi um Car bonat e 0.136
Anmoni um Persulfat e . . 0. 25F30 3¥AIBAINBBI s-tri decyl Sul fosucci nate
0. 319 Butyl Acrylate : 39.0 Methyl Methacryl ate

39.0 .10 N | sobut oxynet hyl ol _Acrylam de 12.0
2- Hydeoxyet hyl Acryl ate 6.0 GI aci al Methacr yGtaﬁsﬁCI d 4.0
Sodi um For mal dehyde Sul f oxi +80—Ferttar y By +-{Hydr oper oxi de
0.012 The enul sion pol yner %ﬁ?‘ﬁﬁs‘lﬁgsuwm %@e nMononers are
polymerigzed in a conventionf amda {r ocedur e of

metering in the main body of t he hea e@éé er plus surfactant
and pot assi um carbonate ovef Sg??nt, g,s_g,tg/pgul Eg,{a%al Se. %ﬁ tich | oadi ng of
nmonomer i s possible but not | AdFyRieST Ied ang| n J?Ue rfononmer conposi tion
during the feed is al so poshiMathg ndedcrily | €ead to flagder jcure and/ or cl eaner
bat ches.woeThe reaction i s ruhm&ob[.@(yrn]aghyﬂ'haryﬁe.@bum f gggralidehyde sul foxil ate
and t-butyl hydroperoxide afe--padgeniacgiatet he mai m &ody jof nononers have
been polynerized in order tp&laciaidMsttmcglic Acidee nonopeas arle reacted. The

emul si on polyner | atex is phiStdiguFamblgengdd Sutiddiae a @188 nder system for a
pai nt conposition. The | at ek Tetigy ButylMy¥fopermxidbent ¢f 0.82%fby wei ght, has a
density ®f 8.9 Ib/gallon (1066 25 Kgr[err]) and a pH or 3.1. (b) dear

coating. Athd elisiGOsme is\epalRiaeRabisHs. frhe moﬁgﬂ’f'ersag}g\b@lyr#@lz@&(mb&’ ot inR Btol N
order W thyghg<d Sishdarkd Edtkd @Welteng i3 theFai Bod}- 81 choféhinto the heated vRIEP Q’Qﬂactant
1175[err] and potaskith RS tofdr[ 2116 |5-hour intervais.] BN BRI monomer 18 %poBiiid/ but not
Cel | Q‘S_gl V € [p@fefrbd. Changig 'tHal digneiércpmpdsiied Jilyihg){he RJol 14l R0 PodsibRAand haftebll ¥.faster cure
(Ameri cah @y zivbrebe bafiche ahy yeactibd is run at 60° -86° C. The sodium formaldehyde sulfoxilate and t-buty!

[ err] Di anohgbr@lemrivoele a@iaddierche main bpdy of |Mdnoross hiare beahepolympied &t drden thaflfates of

cl ear coat freggmongintels ae practed. The 2mulsiers palyarer dtax de pdriivulathyasuitableussca biider BysavPloEd 3
Wth m xi ngantgomgesition T latdrehag bw MV. comtant pgh2eH byEweishb| has & Zensily of & Ibtgliond1086 t h
100 grang AefdendeeHoid!-CH (macroreticul ar, strongly acidic cation exchange
resin from Rohm & Haas Corporation). After stirring for 30 mnutes, the
coati ng wa$) SeeGoRiBg: t hr ough I'i nen cI oth to renove the cation exchange

resin. The 50 roduct had a ?ql-%of 5. The clear coati ng was set aside for
| at er use. ﬁﬂ&"aﬂg b ] %W&"%%FMB%W%}%% iiymixing, theollgwing:y 591
Bl A 30 C Dispersion of EX
156.0 156.0 Grams
Latex (a) ' 668
Cymel 1175 175
- Foamaster20O 1
Isopropanol 34
Butyl Cellosolve® 20

Dihydroxy dimethylol ethylene urea, 45% N.V. (American
N ) Cyanamide Company).
40 2Diamond Shamrock Gorporation.
' 3Union Carbide Corporation.

This clear coating, with a pH of 4.2, was set aside for later use.
EXAMPLE 13

With mixing 200 grams of the clear coating of Example 12 were combined with 100 grams Amberlite
200 CH {macroreticular, strongly acidic cation exchange resin from Rohm & Haas Corporation). After stirring
for 30 minutes, the coating was strained through finen cloth to remove the cation exchange resin. The
product had a pH of 1.5.

The clear coating was set aside for later use.

EXAMPLE 14

55 The following coatings were prepared.
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Dis-persion of Ex. 11 . 156. 0 Seal er of Ex. 12

118.0 ' . 118. 0 Seal er of Ex. 13

118. . 0 40% par-at ol uene sul f oni c aEP § 310 691 B1

5.5 10 pH of each coating was determned to be: A 6.2 1.8
1.5 15 Sanpl es of each coating were applied by a 3-m| (76.2 [err]) Bird
appl iNcator to snooth glass plates and dried @der elgetric igdrared heat

for two m nutes tosggahi eve a surface temperature of [err] (1 Q. as
measured by dtepersdon Qf F¥et d® The test pdP8+® were then ¥§Fwed to cool

for 15,m nut edspetsion oF Y. aqj vent and water resiigemnce. A
B rubs 2 71

75 5 mn. vvafsgrals?ﬁotqf ﬁ%i@é ved, 30 seconds 118e® ef fect éolfatepns can be
pul l ed from eader 2& Exa il3n exchange paint "B" cl aa@.0 exhi bits superi or

wat er resi st e 8 j nt. EXAMPLE 15 30 A

di sper &i on Wgsw*rrgégaas \%ﬂegwsgﬁt%n%ﬁeﬁéé? st ai nl ess. st eel diss'psersi on pot -
(10 cm di ane®dh pfveach oating was setexmingdytosResd di spersion bl ade. The
foll owi ng were added, in order, with mXxingpa 35 G ans gdei oni zed Wt er

78.4 [err] Foamaster O 1.85 2Gaf ac
PE-510 surfact ant 6.2 7 86 408 1.5

3Surfytol TG surfactant 2. 74 4Zopaque RCL-9
[err] Samples of each coating were applied by a 3-mil §.2 g) Birch anpligetpt tosmeath jolaps Beles ade

pi gnent dried under electric infrared heat fey two minuies fg-arhieye gsysia P e 052257107 1928

366. 1 45 measured by an optical pyronletgf. rTf‘?}?%F%%‘R“W?@%'?WG to coot for 15 minutes and tested for

1. 21 D sPRVeY 81 WeE 88 ®nued at hi gh speed until a Hegman Grind of 4.5 or
greater was obtained. [err]Dianond Shagrock Corp. . Morristown, NI 2GAF, New
York, NY 3Air Products, {MAlentowmn, PA 50 B [err] SCM Cor p., New [rork,
NY [err] Pfij w\ﬂj&er ars | Jew YOr K, NY [[eTT L, Tanfyeco, TNnc. ,,granmg, 10|
Ler r] Har shayy s(hE WAoo issplh/8) @Bskas Phidored:OP sReATBao dultitrofligher i on
was adged, W-th—mAx-rg—-0—100—grans—oi-t-he—cb 12,

The pH of /this paint was 4.9. 12 EP 0 310 691 Bl EXAMPLE 16
The ion exchange paint "B" clearly exhibils superior water resistance to the acid catalyzed paint.

EXAMPLE 15
s . A dispersion was made as follows:
A 1-liter stainless steel dispersion pot (10 cm diameter) was fitted with a 4.5 cm. high speed dispersion
blade. -
The foliowing were added, in order, with mixing:
35 '
Grams
Deionized Water 784
o - Foamaster O ' 1.85
o 2Gafac PE-510 surfactant 7.86
3Surfynol TG surfactant 274
+Zopaque RCL-9 TiO, 915
5#1 Barytes barium sulfate pigment 432
SNeosil A crypto crystaline silica 366.1
5 7Lampblack W-7017 1.21
Dispersion was continued at high speed until a Hegrhan Grind of 4.5 or greater was obtained.
Diamond Shamrock Corp., Morristown, NJ
2GAF, New York, NY
50 3Air Products, Allentown, PA

4SCM Corp., New York, NY

SPfizer Minerals, New York, NY
§Tammsco, Inc., Tamma, IL

7Harshaw Chemical Co., Cleveland, OH

55
100 Grams of this dispersion was added, with mixing, to 100 grams of the clear coating of Example 12.
The pH of this paint was 4.9.

12



A surfactant solution was prepared by mixing in order as follows: G ans
Dei oni zed Water . 90.0 Gafac PE-510 5.0
"Tergitol NP-40 surfactant 5. OEP® 310 691 B1 The sol ution
was stirred until conpletely dissolved. [err]Union Carbide. 3.3 Gans of
t his.solution was added to 200 grams of the coating of Exanple 15 with

m Xi _g. Tmﬁﬁxture was added 25 0 grams of Anmberlite 200 CH ion
exchange res 'fa\ﬁgf '\I','\fa 8’ tes nt|I the pH stabilized at
1.65. The paf‘ft™agY sp Td?%ﬂe?aﬁeg ﬁﬁn”&"gd'bg{ ? er cone to renove the
Anberlite resin. 20 EXAMRLE 17 A sanple of the paint of Exanple 16 was
brush-applied to a piece ¢f snmooth hardboard aﬂ]d alcrapwed |t o dry at room
tenperature, which ranged|TT R R vatar O T4 F. }iu G023 ¢.) over the tine

of the test. The degree of cuy }sggupot ed by checki rag] MEK and wat er
resistance fromtinme to timear o,lﬂpa@%g,%'ghtrre

fteggCoatijng  Tape Adhesion
MEK Rubg [err] Rubs 1 h

4-5 _ N. D.

W

3 hours Fair The solution was-;atlrred untll completw cE'ysoligi. Hour s

Good 15 UritdhCarditle. 24 Hours

Good NDB—43—trout s ' 25-30
N. D. 67 hour

N. D. The ldnﬁl pﬁ@é |zgga

filmdevel gged exce ent cure the sane te erature
di spersi on was nade as foll ows. One 1-liter stainless steel dispersion pot
g_/tteCE)WMplﬂEa74 5 cm hi gh-speed di spersion blade. The followi ng were
adde # order—wTh mxing: 45 50 55 13 EP 0 310 691 B1 G ans Deioni zed
Wat er A sample of the paint of Example 16 was brush-applied to a plege Gbsnipoth hardboard and aflowed to .
Foamast er doy at room temperaturs, which ranged from 68" F. to 74" F. (20 to 23° C.) over th@tildd ofShs feytnTe TG
sur f act antdegree of cure was noted by checking MEK and water resistante #dn s a¢imBE 510 surf act ant
2.81 [eps] Polymi st A-12 pol yet hyl ene wax _ 72.3 10

N D. §3 G s of this SO|UtIOC§IO 00 ams of the coating of Exa éfj 1% tﬁ mixing. T
mixture &]N ad 25.0 ram : tﬁn exc ge resln ? ed for 45 mi ‘?1
int é’hl@re% -%ee E}E fite

Grans Deioni zed wef @lgpsed Time After Coating | Tape Adhesion | MEK Rubs | H20 Rubs 3p. 6
| sopropyl al cohol ' 16-0-—15
2Sil cron G 600 f:jmad sillhp¥a Bad 45 M09 [lerr]Alied
Cheni cal, Morri st 1 NJShours Fair _ 7 N.D.
a0 19 hours Good 15 100
N 24 Hours Good 25 N.D.
43 hours Good 25-30 N.D
67 hours Good 30 200
8 days N.D. 40 N.D
3% 17 days Exceillent 70 N.D

The liquid coating was still fluid after 17 days, whereas the applied film developed excellent cure at the
) same temperature.
" .
40 EXAMPLE 18
A dispersion was made as follows:
One 1-liter stainfess steel dispersion pot was fitted with a 4.5 cm high-speed dispersion blade. The

following were added in order with mixing:
45

55

13



[err] SCM Cor p.,. New York, NY This dispersion was added with mxing to 630
grans of the clear coating of Exanple 12. The pH was neasured at 3.85. To a
450-gram sanpte.of this flatted EPap3toBsABINgG was added 78.0 grans of
Anberlite 200 CH i on exchange resin and m xed for 15 m nutes. The coating
was filtered through a coarse filter cone to renove the Anberlite resin.

The \aH was 1.45. Anot her sanple of the coating was m xe s 3. 5% by
wei ght of a 40% soI uti,on _of gar at ol uene sul fonic 25 aci i sopr opanol .
The pH was 1.3. BeABRdzed: WBEEK were applied to seal ed F8n8Ba paper with a

3-ml (76.7 [errFoSmagteppbi cat or, and baked 2 m nutes ur,u;a 250 F. (121 C.)
oven. *After cool éﬂ?ggﬁ???# HE_S ed over 40 MEK rgeg TThe sarrpl es

wer e checked for erature. 30 El ap

Physi cal Appear aﬁeﬁacoREeiénasgvaactant 2.81 Catal yzed 1
day 1.45 1§819ﬁ§§ﬂe»~12 polyethylene wax ~ 72.3PH 1.3, very
vi scoys 2 days no c nge t oo
Vi scous to use-nearly geI | ed 35 7 days 1. 45 GEam$hange 7* nonths .-

2.16 no change Bélbhj_ﬁébi Water40-50 MEK rubs cure. 4035XAVPLE 19 The

foll ow ng | at ex @ént ai nslcogol xmfri zed am ne nononer as follows. 45

Wi ght Parts Di alcoho 93. 73BuPyl acrylate

16. 1 ket hyl net h&si;{bnbn G~-600 fumed silicd7. 3 Hydroxypropyl nethacrylate
8.76 50 1a Anmj.no Et hyl Methacryl ate 0. 20
The resulting lg@%egyg Féﬁa?’ E{{rf él"ﬂf n}é'z wi th tetranethyl ol
glycoluril on a ? &qui va reactl on group basis latex/glycoluril.
The , r sultl ng corrp03|t| on was treat ed with ion exchange resin using

Aner ® dispersign wag I“étB pixingdo ﬁ "ﬂ?i/?fél‘eeﬂeaf §3ating ijExW dhep phj as
conbi ned’“ﬁﬂst"ﬁd fled- t?5ai'f‘|13ta ‘ﬂ% pifpip flatted glogr ceafing was prded, 28. grams plaApReAite Fj | m
ar avxdovm%'z -g" f@atjggm"zeett@ copting ag-fiere rough aconraeer ogmny ¢ he
| t Sin
o of fgc ) Koo wwé\éé sl e e ik 350 i S0k PRI ¢ 1
nft o Lp..ga b anzu

(var! an ansmwe Lo T s il bt ARG §2§§m@%«5’%’ Pgmgsé: red

air dry §dd Becith g“{mﬁﬁ, St Sture |n over a perio to pro uce
substantial ly |rrproved filmin egrlty properties. Prior to this invention,

convesq i |

subsequehteRBLI @8 clith |of binder 10  pol VIREFLARPPFRCRs. However . such

bi nders jwere nerelly co Iloa&echdﬁdwt not crosslinked. bﬂalmdordance with this
i nventi o 1 a. i Xr%é'ﬁ% partTthesToatesTe U’“HE SIN) IV%I ttrer—tros$l i nk
at . anbi ept gm t ep gg%on t he passage of se g#ﬁi&a\i%we a
subst ant ig irrproygj g he nmerits of this aSJect 0 he I'nvention are
further || #ﬁ&nﬁéte b @{fghgyéummﬂsmmxeﬁbscﬁ%MPLE 20 A clear J

f or nul at er—based e—Stahkdar at tHeH-eRa-bi-rder—arad—Opret—11Y 2

(TMRJ), along with appropr| ate add| t| ve was cat| on exchanged to a pH of 1.7.
A sam;)ol eE)?AMPtLEa& material was coated with a 2-m |

The following latex contains copolymerized amine monomer as follows.

pn Weight Parts
Di Water 93.7
Butyl acrylate 16.1
Methy! methacrylate ’ 273
Hydroxypropy! methacrylate 8.76

§0 Dimethyl Amino Ethyl Methacrylate 0.20

The resulting amine functional latex was mixed with tetramethylol glycolurii on a 1.5/1.0 equivalent reaction
group basis fatex/glycoluril. The resulting composition was freated with ion exchange resin using Amerlite
2000H. For comparison the hydroxylated latex of Example 1 was combined with tetramethylol glycoluril and
treated in the same manner. Film drawdowns were prepared and baked at 250" F. (121 °C.) for 3 minutes,
and the results were as follows. :

14



207 (50.8 [err]) Bird applicator on seal ed Leneta paper. The wet sanple
still showed a pH of 1.7. Tenperature in the roomwas steady at [err]; :
relative humdity fluctuated arounepP 881889t BThe dried fil mwas tested and
noni tored by MEK and water rubs, where N.D. neans Not Determ ned. El apsed

Time._ MEK Rubs Wat er Rubs 25 2.5 hrs.

20- 25, 135 4 hrs. 39 - 00 Qi t Py 4g firs. 70

200 sl. soften 24 hrs. <5 N—-B—F—fays 75 200
no effect 14 days " 135 | Waterspot \ p |THP 8ffegk frspens dt es t hat very good
sol vent resistance and reas v%@“%f“@? resi®t ah&e car be obtained in only
a day af roomtenperature. 35 The sanme clear coating was applied to

Lenet a paperaA tuitlidn aspe@-ofhis invariorBis et anjbjenBiry consypyir tradatsales lathx Pairt campusitiahs (WB- 38
[err]) drynd cdilimg maisls.Lateidien e dorhilgedarpeddscandghly desnaddiiratnetiims phith furtbep cass-link
refri ger atowar saperidd) oftimg § [@hduce @Sty iniptoredsiilin|iteqriéyt propgrtiesi Rriorl tolthig inverttion,
filns hgd cenyantienst aiidry Consumercpainteshipd by evdpasation eff whtes andjulpegeant coalescence of binder

VEK polymer particles. However, such\bjifdgis werp merely coalepgpggbut not crosslinked. In accordance with
Rubs this invention, the binder polymer Rﬂb@esz:oﬂ?sge but then further crosslink at ambient room temperature
N.D. 5 daweon the passage of several days to produfs a substantially improved film. The merits of thlg zspgg of the
6 days invention are further illustrated by Tg following examples. 80 At this time

t he pansl enoved and left in the open room and further tested [err]
[err] 22‘%?% 1.25 hrs.

200 soften Igclgé form[nlgtlon based on standard latex ftf};gtional binder a ymel 1172 (TM along
3.75 hrs. appropriate additive was cation ex; %Knged to a pH of 1.7. A sample of &natenal ngs coglgg ﬂg‘

5.5 @5 (50.8 pm) Bird applicator on sealedLensta paper. The wet sample still showed a pH & u?el

104 2 the room was steady?®(r5° F. (P47 C.)S Rlati@ uiiity fudelRidd LRRRL 6350%]_}’11@ dried film was
denonst r atiifed ahddhoritiod B¢ MEK RidOFERR dbs, SIhoreIND. AeartNotDetérinined.) , but accel erates
when warnmed up. This indicates that trade sal es coatings can be applied at

| ow tenperatures to devel op WhE T | at er warned up
the crogslinking reaction MEE JLF'I? b8 Wa# nﬁrbg | etion. The same
coati ng ®was tested to bett s ghbsact elri 20325:ur°1w t hesel I ow tenperatures. A
tenperature 5 gradient pl ?t e4frsonmonl y3%al | efl 2eisof#8T bar) was used. It has
5 grooves about 1 inch (25{4nfhsi de|an® sevel 8P0gkispfenthick cut into the
surface linearly across a %’mturq» r&hge ff&R-about ¥ C. to about [err].
Dry airgconstantly sweeps fcr69%St he [sufface. | #¥hP9effet uf e probes indicate
the tenperature at 7 | ocat ond* 9% os3 t A grabi™ht. Alll 5 grooves were
filled with the clear coating used in this Exanple 20. Water and MEK rubs
wer e 10 neasThissdbmabstrelied thel ent gobe sgh@niabsistanse el reasenat)ie oatse resisiaite [can bg okiained .
MVEK/ WATER irRuilBS: fag rat foord EeoiperatuldEGREES C. El apsed Ti ne 4C 9C

16C 35 2@ same clear cOF® was applied o0 eneta paper With@ 22mib (508 1m) Bird gplivator (1?11 j_igmls

20/ 30 (33436/ 1PNy film @edsp@A and thegmingly) @rere immegdigtehnput intq & jrefrigerator at 40y Fg(s C.),

26/ 20 28% Ribyhilg till wet. §¥ithin 3 hour the fiirghad KplescepoPury WS monifgyeriasgefore. 5 hr

17/ 15 38/200+ 85/ ND 100+/ ND  100+/ ND  100+/ ND - 100+/ ND 2 hr
20/ 30~ 57/ 170 Elapsedpoo+/ND 100 100+/ ND  100+VAEPY 100+/ND 2.5 hr
30/50 %00+ 2084me _190+/ND 100+ 100+/ ND  100+/ 00+/ ND

2 hrs. 5 N.D.

5 days : 15 52

6 days - 19 80

45
At this time the panels were removed and

left in the open room and further tested (75°F.

[24°C.], 22% RH).
50

1.25 hrs. 20 200 soften

2.25 hrs. 49 N.D.

3.75 hrs. 46 200 - no soften
56 5.5 hrs. 55 N.D.

24 hrs. 104 200 ~ no soften
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This denonstrates that the degree of cross-linking cure is tenperature
dependent, but sone cure occurs even at [err]. In a simlar manner, a white
pi gnented coating was prepared aE® c3m0ied Bixchanged to a pH of 1.8. A 25
baked sanmple was first tested to show that full cure gave about 25 MEK rubs
froma 2 mI (50'3{(#@rr]) Bird- applied film Apbient cures were checked as

f ol HQws. EI that thecurg  precesds plavdy atF@bg (8(F.). but accelerates when warmed up.
0.5 hr This indi categ that trade sale; glings pgn be applledlag) fow temperatge@tosq?yql%sogtf cgg md
whe rcrosslmkmg T would procee]ql q ckl |on

23 };&"13 5}
N D 3&5 S?Jcﬁernpfag}? caled tﬁ}léz(ra ar s§{_<|t§+\as L'giﬁé? fe (% qrainé {um
t est e d f Yer. cﬂﬂ g a%gﬂl% rly ac ro%s raure m al out abo
pH 5 3 al ﬁrame M\at r ross the swfgfe II_rzUntw)peratu ggmﬁerature at7 ocat
All 5 grorbves were filled with %\e]cléaf coatmf used in th§ Example 20. Jd\;jater and MEK rubs. wez}a
i14§ F]o measured at dlﬂiréant t&nﬁ&a‘ﬁxrezs 008 one r?ov ach ¢ h$ur S 29 6 d7 20
rs sorten ays
N. D. 23 200—9—days oy 4 N-D-
17-21 MEK\VATERLYIBS @ TEME BEGREESC, Wi th a preferred aspect of this

I nventi op ElamslaeTs'menrexch nge 9pr ocH a8Ccf or jregovi ngb 2stdesijraigl e causons f

the pa yfTeriGprmd g/ qué rZzed 28/36,0”] TIE0b P11 ‘%/bdb ) ?_
pi gnent s sutﬁ‘;antl Al b¥ g6 Of Calghpias gLO 160 . SNR T . ) he
cationi cpfreg ppac| fred gb,gdae,nts SONB' | Se?ﬁ ND° ﬂggij”gt'a]%i#\i% 3&'?;1‘536

titani un di @ de, prEse|3Phx anal 3c/nE"| fBIWENT i1AND S aﬁ:& H6RMRE |
commer - i alasii t an| sl Qud igooru| be+ /b 2100l AL | RbGHTRD! [S106iiNb 1 hBo Lmbi oni

surf ace tTcmu;rrE tc.._uv 6 can.. frate thetcatiu.. -eh-prgfent surfaeco By
using untr ni xi de or enti ona ani.um di oxi d
cati oni c ? % ‘ﬁgtﬁ% g?%??o?fe‘ﬁ"ss'?'ﬂ‘g‘g pﬁw"d‘ﬂ‘?"ep"rai“'% fepsndent, Qﬁt %?Hﬁ b

comer ci § Tnya Uie mamle g B Efsamﬁa%é wgenregﬁ PLATHER bl o £ o 2R

t enperat
SUII:r]Pa(%g M& &H' @%v ﬁﬁt chgyi@rg c|¥ec o aﬂs SUTZ? ant |Eﬁﬂly fi%?r'pr%\% CUI’ Bglc”l-d

cross-lin |ng o e therm)settl ng palnt 16 EPO310 691 Bl coating. A
further advantage of cat irer—f+ee—ar ﬁ* ase—-srhat—the—fesul ti ng pi gnent ed
pai nt coating is substant]iZse Free MFKf‘H‘?sxdbtW‘t‘i?Iﬁ‘:‘bﬁardbpert i es. These and

ot her sadvant ages of thisjasp&a of |t he I nventa on are ijl lustrated by the
following illustrative ejampbest 5| EXAMPLE | 2boBisbh | € [t i t ani um di oxi de was
obt ai ned wi thout surface |treapsmnt |and3subst 00 hadditsh fir ee of cations. The
pi gment was nerely washed, @#broni zZed,20and fliNb.ered wijt hout any surface
treatment. The cation-frge ttPtami unh di282Bde |VBB. i ncorpgporated into a

pol yne&ic binder conprising reactive ratex and grycoluril at a level 10 of

200 poun@midntii® Pl oS w&%@nﬂéﬁhbi@ Qe d £X F@gﬁpthgﬁhm(blegﬁgg iRhtioR Rlexdh&iighd 10 pH
lat ex) . drhigSBduPwérél Bdhickiah®dstbeEloPahiint &kd. Nd #2. Thi s paint was conpared with
simi{arly prepared pa| nt using conventional cormerm al titani um dioxide

havi ng a surface ‘f rJllL conta HEH% atont rmmumux—; 1';_3'“° —s—j denti fi ed
bel owas "Gi nd #Eap im(? ph . G ans
acrylic copol ynef | atex MEK Rubs | Water Rubs | MBVRub8g WatecBihsry | ( Cynel
1172) 0.5 hrs 5 0. 2| eroaner| g 4
1.0 - 1hr 8 11 4 5
45 4 hrs 12 35 7 11

7 hrs 12 200 soften 7 22

6 days 20 N.D. 23 200

9 days 22-24 N.D. 17-21 N.D.

50 In accordance with a preferred aspect of this invention, the ion-exchange process for removing

undesirable cations from the polymeric binder is utilized in conjunction with specific opacified pigments
substantially free of cations or cationic surface treatment. The cationic-free opacified pigments comprise
untreated rutile and anatase titanium dioxide, preferably anatase, or conventional surface freated commer-
cial titanium dioxide rutile or anatase pigments with the cationic surface freatment removed to eliminate the
cation rich pigment surfaces. By using untreated titanium dioxide or conventional titanium dioxide with
cationic surface treatments removed, the pH drift-is stabilized and commercially useful light color paints can
be produced. Excellent room temperature cures can be achieved. Anatase titanium dioxide, free of surface
cations, particularly enables a substantially improved cure and cross-linking of the thermosetting paint

55
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20 butyl carbitol acetate 20.0 Gind #1,

Gind #2 D.|I. Water . 65.0

65. 0 Def oamer . . EP 0 310 691 Bt 0.40

0.40 25 Surfactant : 4.5

4.5 Pol yet hyl ene surfact ant 4.5

PH™ <2 coating. A further advapipgeof) cajipn-free anglape, isothet that rgﬂxltnpg @gmented paint coating is
105. 2 PH subsgan{rﬁljy @?ﬁ Pdexqirp@% g@qrp;sl;n These and other advantages of this aspect of the invention are
105. 2 35 illustrated by the following illustrafive examples.

PH =2 Sil 250. 4

250. 4 Hé"(;"P 21 PH—375DI Wt er

|46t5 down P,J‘é nl:ieutl %uum dlof}de wé?nbc%% 2 #tha %ﬁlt #né %@%&%ﬂ%ﬁ ’ﬁ ﬁfgcra%};i;::

was mel.'ely wash
Ti O2- Contt@énﬂh JI%S érﬂ%d r%mﬁ ta level
conpri R rlﬂzﬁb.sw ‘b‘iﬂ?negﬁﬁer 166‘gaﬁé}»§hat& 340! 3 GhighfehEpel Hhe of 1Btex). JrHist.?Fde é?e|<€eﬁo$ras Wt h
m xi ng, I&fAd gmh.soaa.r@madmﬁa@d yCiRdpaRl pBINCHAE E8nveRidhdl c¥ferasl diRfiufO
each. Af tarixide Bavitly Alélrese Béatrdht cdmammgenummﬁ oA PHES idehtfied bdidwl £"&And 4. "r enove
exchange resin, and tested as follows: Sanple #1 Sample #2 PH, init.

2.07 Lgi;_g&nS Grams After 1 hour

2.23 15 Aft -3/ 2.3 1.89 After 64
3.02 aciyg ]‘l 13%3?%‘81 The é’)?p‘Gl‘l mental cation-free titanium
di oxi de gaveg@mﬂmlst(mlt w172)nedi at el P8aft er treatnment, both were
applied on segQ r,gq.neta paper with a 3 m!| (7@ 7 [err]) b|rd coater, and

F

baked 2 mn. [er rr] Sample #1 gave 20 22 MEK rubs; Sanple #2 gave
40 NEK®r ubs, L‘chgﬁ P&Lé’ acelate e 2024 t i onal sarrpl es were

simlarly coated and al | oned to dry an‘gﬂm_(ﬂﬁ F. [ &&ifd #216% RH. ) Sanpl e

1 Sanmple 2 WA bs VE g?lbb
Wat er Rubs D'IGEKWQ&?S? 10 1 hour %Ps[)pro 22 s 8
50 nin, 70 Defoamer 16 [err] hr. 0.4 0.40 9
70 min 200 guabieadtant 20 66 hrs. 4.5 200 no sqftgen 15 2
hr. 200 soften 21 66 _hrs. ., 200, no soften 355 After 4 days,
addi ti onal aPPHP}@M%?W% ed, wi%? the coati ng‘g Sanpl e #1 had a
3.05 PH and Sanple #2 had a 2.36 PH. Satml =R PH = 2 Sanple 2 Water
?gbs 3oVEK R%urface %reRlébe% T:MEK Rubs 4 Jyoy 6 6
PH = 3.60
. cation free TiO5 - 105.2
- - PH = 2
Silica 250.4 250.4
\/ - ' PH = 5.16 PH = 3.75
- D.I. Water 4.5 4.5
Combine each #1 and #2 with 246.5 grams letdown
| PH = 4.74 PH = 4.02
45

Improved PH Stability on TiO2-Containing Cation Exchange Coatings

Sample coatings #1 and #2 comprising about 450 gms. of sach coating were put in 1-liter beakers. With
mixing, 100 gms. of amberiite, 200 CH cation exchange resin was added to each. After 30 minutes of
50 mixing, the samples were filtered to remove exchange resin, and tested as follows:

Sample #1 Sample #2

PH, init. 2.07 190
55 After 1 hour 2.23 1.90

Aifter 1-3/4 hours 2.31 1.89

After 64 3.02 2.35
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2 hours 16 7 20 10 5 hours 18

10 26 - 14 25 8.5 hrs. 18 9
119 " 19 Thi s .denonst r at eBPOHD 898Bilon-free titani um dioxide is
better than standard surface treated titanium dioxide. The follow ng
exanples illustrate the advanta %es of untreated, cation-free anatase over

unt r'sat ed E‘??t oXpgimentg! qafiqnelree titapiu diode gaye SyRSHr Slebilie. mmsdigipy fte dreaiment, both
Raw Mat evr lied on sealed Iene{aV@pa'hvflth i >mlll (36%&5\6 IbwTﬁqatqr iAnd paked 2 @74@3?@an

(
St abl i tZe ag%%ea tg2 MEK c% %?fave 40 MEK rubs, mdmatmg a better clure40 V\éi ght
\é\a Addltlonal samples were sumil llowed to dry ambient (75 F. [24° C.], 16% RHl) 9

Def oamer Su.r_f_au.ﬁrnf

9 Pol yet hyl gne oxi de s rfact aﬁpmplﬂ 9] Ti t anifum di ox8amele@no sur flace
treat ment) 210 50 Water Rubs. | MEKFRub | Si Il Ofater Rubs | MEK Rubs

501 Agdd grl a6 —RetH-ST—-rH—HA—AF-ef hours, a
pH probe wap (?pﬁmi‘hé i nt. Srrall uant i°p mits | o0 arrberll q

(pr ot onat ed 't on excHhallge re n| frqM Ro P &4 Pe ajdded. 55 |Wen pH
stabilized, 1es werle 'Lﬂ°s8 and 'appl eeéhbsy 0 nosor&‘& 7 [2érr] Nbird
coater to | nneta paper.l baked ? mnoutes [err] "hat” Jir was._chdcked

each ta me. After conpletion, t he sanpl e was aged and periodically checked
for pH aiEr . days, addfional alFRry0SaIDEs B9 EstedT yitaihe pagdingse Behele e hﬂ‘bsﬁrﬂwﬂlﬂm

cunul at i Saeple #2thaths 28&RH pH  Cure MEK Rubs 0 4.63
<5 10.0 3. 45 14-17 10.0

3.20_ 16- (8 15. " Sample 1 3. @0mple 2 27-28 42.0
2.20 53-p5 68. — 204 78-95 95.0
1.99 " 83- 100 10 Water Rues MEK Rub | Water Rubg |, MERubs 4 @RT.
2.92 83- [LiMougdd 96 hrs.| @820 H (49C.) 7. - 3.24

repl aged by anat asp S[hewrs ]| and8i ndi cat ithg duri n86 exchandd, lifttle, if any,
t hi xotropy devel opp@Smhg st dBilitly/clre on tH% paj nt ®s: 30 Storage .
Condi ti ons Room Tenp. PH Room Tenp. MEK 120 F. (49 C ) PH [err] MVEK

Initial This deménstrdod th&Qation-free tntamu%?@oxlde?s%bﬁer than standard sulbe treated fitanium dioxide. N. A.

83-110 EXAMPLE 23 A2towpdr abl1€ paijt Was aede, 2put Wthothejrutile [err]
u

25 68 i following examples fidistrats the advantages2 Untreatéd: Qation-ree anatase ovdr.ufiteated cation-
220- 250 3, aititanium dioxidel. 84 N. A 1.92
N. A. 117 hrs. 1.88 N. A. 1.95
N. A EXAMPLE _2_?_ .
® | Raw Material Weight -
Acrylic copolymer latex 374
- Premix stabilizer (surfactant) 25
N Defoamer 1
40 D.l.- Water 149
Grind Woeight
* D.Il. Water 139
Defoamer 1
Surfactant 9
. Polysthylene oxide surfactant 9
Titanium dioxide (no surface ireatment) 210
50 Silica 501

Add grind to letdown and mix 16 hours minimum. After mixing 16 hours, a pH probe was put in the paint.
Small quantities of amberiite 200 CH (protonated cation exchange resin from Rohm & Haas) were added.

ss When pH stabilized, samples were pulled, and applied by 3 mil. (76.7 um)bird coater o lensta paper;
baked 2 minutes @ 250°F. (1 27" C.) hot air. Cure was checked each time. Afier completion, the sample
was aged and periodically checked for pH and cure:
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141 01.90 °  NA 1.93 N. A.
11 1..98 390 2. 07 390
30: Accel erated heat aging is not dEPDINGB8NBIthe cure on this coating.
Furthernore, while heataged rutile sanples show noticeabl e thixotropy,
there is no viscosity build with the anatase sanple, and no thixotropy is
not &J. Further, vﬂwngrhstekcnwaeesmahdde&nmu fsiabfﬁiealpn da@rm&frmJbsl t he
anat ase- beari ng| strowet—y a-r—b-eed tile
sanpl es showed ,>orre stain bl eeq oCI ains 1. A pr of S S fr th1<5 rodycti on of
a functLonaI ly teactive enul siofi, pol ymer by jcopof ymerifi ng , q cti Hnal -
group containing ethylenically, ?psat ur at ed norﬁe&s I nj an ous {medi um

s%a‘:

characterized in that said fungggonal -group- ontﬂonl ngl et hyLgai calfl y
unsaturated nongners do not inggglde am ne nononesg and t hatzghle fdncti onal
emul sion polynef is treated w g&gan i on exchlange;dgesi nf t o gpiygve dati ons

and proguce a. pfoduct havi n,g;eagg)k,lscénhess t hlan 22@ 45 2. égplrooce<s
accor di ng to cl |m J\ged/deerrse@nzbhe(me@ptlve errul segxn pQ yI’T'EB311© m><ed with a

gl yCOl uril deriva Ve v v 0 8 oW 8 v Change
resin. 3. A process according to claim1l, wherer n glycoluril is treated
separ at el Fﬂsé’an I on exchange resin and 50 thereafter mxed with the
reacti vie polymer treated with the ion exchange resin. 4. A process
accor ding { O aifipalbie bR ik G IL0CH 1R e TP RIRLA th Rk HRREnG B3 S
a protonag%a&@tlmgqf%cm,ggygeeg,wgd . A process according to any one of
t he precedi NtheGlaili u,ewmﬁfs%h,ﬁ,ssal d et hyI eni cally unsaturated nononer is
sel ect ed from acry styrene acryl [ c Vi nyI acetate, vi nyI chI oride and
V| ny Cf@ne bIII ()] |ﬁL€ Of—-ttr-es—t ||cr CUI Joup cnu'JI Stoft pU‘l VAL rror\rr1rg
reactive fynctionality selected from¥98 g% consisting of hydroxyl.

car boxyl, 4m do of mmw:rmletm daormd&prtpedlEK nz!aet(mct)hPHs Ai1d0 (. Y40 0. umEK
crosslin- KT aggmt entsT VALLELE BeLEL M A TEE O ami groups.] 19
Total gps. e'@%gha g‘e rez,ﬂq,ébAdded %EO 5%trve St q&l i zed] pH ,fgltse MEK|Rubs
o 93 hrs. 1611 63 |  Na  <5]10.0 192 NA. 3.45
14-17 5 117 hrs. na  10. NA 3.20

16-18 15. 01 144 3. Qfa. 271 &8 42.0

2.20 1 53- 55 68-,_& . 390 2. Qan 5&- 95 95.
1.99 30 83=-+16—16 hrs—eR-T

2.92 0 > .
83- 110 EXA esl? ow%‘iit[cea@ |xo apy, ,Shg@% coﬁgq)é: V‘Amrmféﬁ Whl ﬁfnagag %E:F |

replaced n exc ange

thi xotr opy Ytﬁéropl%q boﬁ'&g ré tNJté? ﬂar&tmara tﬂf"ar%asé ﬁearrr%t Bdrrﬁgﬁowed verg

bd |
gogrd:vtE | NSy gefr\bﬁsamm s G4t §rec M cain bioed 120°F
N.A 25 cifRshrs. - 1.87 220 - 250 1.82
220-250 93 hrs. . 1.84 N. A 1.92
N. A. \f17 Rt SA process for kheSfoduction of a functiohdily\reactive emulsion polymer by cbp&imerizing functional-
N A 14% group containibg 8fylenically unsaturatedNm@oomers in an aqueous medium th#&terized in that said
N. A. functional-group-containing ethylenically unsaturated monomers do not include amine monomers and

that the functional emulsion polymer is treated with an ion exchange resin to remove cations and
produce a product having a pH of less than 2.5.
® 2. A process according fo claim 1, wherein the reactive emulsion polymer is mixed with a glycoluril
derivative prior 1o the step of treating with an ion exchange resin.

3. A procsss according to claim 1, wherein glycoluril is treated separately with an ion exchange resin and
50 thereafter mixed with the reactive emulsion polymer treated with the ion exchange resin.
4. A process according to any of the preceding claims, wherein the ion exchange resin is a protonated
cation exchange resin.

b. A process according to any one of the preceding claims, wherein said ethylenically unsaturated
monomer is selected from acrylic, styrene acrylic, vinyl acetate, vinyl chloride and vinylidene chloride
or mixtures thereof, said emulsion polymer having a reactive functionality selected from the group
consisting of hydroxyl, carboxyl, amido or methylolamido adapted to react with said glycoluril crosslin-
king agent, said emulsion polymer being free of amine groups.
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11 1.98 ' 390

30 Accel erated heat aging is not dimnishing the cure on th“m m,,u]’”"l’””"
Furthernore, while heataged ruti EB oSfipded yShow noti ceabl e ,
there is no viscosity build with the anatase sanpl e, and no t hi xot'F o Py s *
noted. 35 Further, when both were appI | ed to wat er - stal ned hardboard,

th t be -t statn h t |
saﬁp?gg 2?13%1 Eﬁgmgieéiign%lr%se"fddgﬁﬁﬂ atiys S‘B?"%&%g‘i igf"ze IJ[%TIQJ‘_E){-U& |r gnl 01(ca

a functional |y reactive emul sbon pol yner by copéByner|i zi ng<$unctilonal -
group contai ning et hyl eni cal 119Qunsat ur at ed{non@d#8rs ijn ani&4leouy nedi um
charagtterized]in that said fdR8tional -group-codlinirg et A§1&nicdlly

unsat urat ed mpnoners do not Al ude am ne fono®EPs arjd t h&(-28he fluncti onal
enul si on polyﬁer is treated WFPh an ion ex hangéore5|n tos?éﬁnve cations
and produce 3?product haV|ng pH of less {han3? ess jaccordi ng

to claiml, erelnther si on olyg(é;ls mxe }%tha
me
J’Lﬂ im

gl ycof’urll defi vat,i v Foslid ep of {tre Lng With xchange
resin. 3. A ROV e Yatatord wherein glycal IIFJ] is tir eat ed
separately W|th an ion exchange resin and thereafter mixed with the
reactive enul sion polyner treated with the ion exchange resin. 50 4. A
proce,gs_m%g to any of the precedl ng clains, wherein the ion exchange

resin a rotonated cat on .exchan rocess. according to an
oo of ¢ het B ' R;qumff’%“@aef@effﬂgﬂegﬁvg 459 T0n 259 PP CHiorrer
i s sel el gP i ?rexn h%mgl%n ;W@ﬂe acrylic, vinyl acetate, vinyl chloride

angs@ nyl i FErPae m Xt ures thereof sai d enul si on pol yner having a
reattdve IJ_I’LPLLDDBJ ity QPl ected fromthe group consisting of hydroxyl

carboxyl | ami do or met hyl ol ami do a%ta‘p@%@bnﬂ'@o"ﬁeact with said gl ycoI uri|l
crosslin{ King gﬂGJm Tenp. ﬁHemﬁoﬁh%mB%e{{"Pszeﬁ G Eﬁﬁﬁ of12@ma 9’ 8 MERY- 19

adadalou

EP 0 310 69183 “rcccss aecr. g-Rg—teretat-m-b—whera-A—sare—ert-stgn
copol ymer 'pital gy ecﬂ@g reat A28 th fn i on*Bxchange resy adni|xt ur e

with 3 glhyBdurill cro 7|nk|ng a;gép?madamed tofure wifth s -23 I si dn
N
Q

copol yner eijn sai 1 Xt uy e rises 5t06 of sd&fid gI ol uri |
N S% QL said ehul si oL a/- A prdcess

accor di ng It‘o cl g f cigi ms 3-6{when %p

wher gj,n s ' to 4

met hyl ol groups. process according to any one of the preceding. clains,

wher ei n safgel@eRg Ih@'”ﬁ |ae'a¢ fsg“’bﬁ'g‘é{'lsﬂ'f‘%l“@d’“?@" this CWH% rﬁé'f"ée“ﬁ?fﬁgﬁ'%s %‘ng ght
basi s béﬁ'ﬁﬂ%srﬁ%“a??&abﬁ)ﬁ)bx 0PH IR 180 iSRRG Pulld 2810 1R P B8, 53 "oy

acryl até\s Iate mon Iaq1 e bej ng, ot her . ethyl rcyal |y
A8 ataied daicho, % Bl RV Al shde
g?;?éﬁrethﬁﬁg § Wh"e ﬂ"’e samgjmowe somes d%% §The process of gfg?m 7,

wherei n &he gl ycol uri | conpri ses d| hydr oxy di mret hyl ol et hyl ene urea. 10.
The P %ocess of claim8, wherein the enul sion polyner is unpignented and
g

havi ig &, PR pRiRedss heroGuchindt a WiicdRalRedciRaiitRibh phiyhbr tyRpd@driaiRg RineidaRge
agent¥i s ce.au;%anammtg%uaﬁh.éauy b satiratol Inondmérs PCMeBUEGS MbElirR Gndratenid i0BAt fd t he
precedi Ny fuh@iohdhgrowednRinihg tefiglepitalyl wadatirfloddmbrdingds ddanst M@luds Erin® nohases triian
2.5 that dewesthadincimbl emuiskaspael iz Beatdd withoam ibe Rebaik Uredn kutemioge hatiats and
curabl e at pilbtwea@bodua hab(y dpH (f]désminﬁzsl ) without addition of acid cure

cat al (st. 12. A coating conposition substantially free of cations

conpri smgAbyoqneq gieording tiusiaim 20%hesginl B5eEcE® emulsiempalgiey s p‘(')1°9 mith aggfyeoluril

bet ween 5%¢lerivalive 0der i the eibriefieating x4t aing Pxehasge [98Iy mer cont ai ni ng reacti ve

crosslinHi1 Rodnt at, gD to

im2 ggg any

3. A process according to claim 1, wherein glycoluril is treated s_eparately with an ion exchange resin and
s0 thereafter mixed with the reactive emulsion polymer treated with the ion exchange resin.
4. A process according to any of the preceding claims, wherein the ion exchange resin is a protonated
cation exchange resin.

5. A process according to any one of the preceding claims, wherein said ethylenically unsaturated
monomer is selected from acrylic, styrene acrylic, vinyl acetate, vinyl chloride and vinylidene chioride
or mixtures thereof, said emulsion polymer having a reactive functionality selected from the group
consisting of hydroxyi, carboxyl, amido or methylolamido adapted to react with said glycoluril crosslin-
king agent, said emulsion polymer bsing free of amine groups.

§5
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hydr oxy, carboxyl, or acryl am de groups adapted to be corea
glycoluril, where said emulsion polyner is free of amne gr Mﬂ %!ﬂ" ,l!)”},"'
conposi tion produced by treatingEPle310®a1 Big conposition wit

resin to substantially renove the cations fromthe emnul sion polyner and the

gl ycal ur| I 30 13. A coatin COITDOSI tion according to claim12, which
pr osluces® péﬂ‘?ﬁséﬁ‘f“ ?@g #harejysaif empulsion sppplvaner ig SI"%%"E’Pt“’ Bﬁat"%?"b‘ﬂ?‘é" ion
resul ting P’ICB 5epine's e

re \'uth ahglyqo al qr?selé\kl Wg EFle ulsion
cross- Ilnkg{gg EPI‘I‘S[a VS CPTRAECSHIT BT A6 S0 Py gpiv! "EII‘%/?PBI“L?“ 0¥k A
coating co idiemuisian seelye ng to either of claims 12 and 13, whl ch contains
an OpaC|7f y' oc eQc:tcor II IlgnyS(H n?snIib lhla# dL egt?anto poga hBTem s%ld
opaci fyi ”9 |yé%ﬁ1h mEnh'R&‘I?&&H + pre er

anat ase. ven |ca ons n procedd pour T'a i uctlon d' un polynere

en 6mul sg OR §r6ddes LOBRMG! &R toné QR frodefihg CRRR! ¥R S84 eirlyRAlcdilF JIRRARIT €S
6t hyl @ni qudndtnetl MASe bPA dgﬂﬂﬂélssbeﬂﬁaﬁ 0%Naridl Io%ebhr&%i@u%norﬁ&r@%taﬁa i2gf en
ce quo | esdinfyditRNsumbe sr RétRitlyateChREmer, §HaERTandeidbimb oMBINGHyTenidally GRsirdanent
pas de NDN@BRGNRE cANPIHEIAG ndhonfiis Sofoclitl Bro &inPlohoHaneS, @yterRMdnSiets of Bdmaie monel
est traitsomés. une resi ne 4changeuse d'ions pour s6parer |les cations et
produire un produit ayant un pH de noins de 2,5. 45 2. Un proced6 selon |l a
revendi ct Memprdceseliesint & gherbin the glycdlyrirennmprisee dibydréxy eimedil elhiyiene @se. nel ange
avec un ddrive de glycolurile avant 1' 6tape de traitenment par une resino
6changeule Tep progess oflainyg, wherrinitie emelsiempdhiner is\apiginentadi aosh having dertlson teejbsic | e
gI ycol uri | @dﬁgﬁ‘cﬂqnéieﬁ@egéﬁhffﬁﬁﬁﬁt‘ e¥shiRnoe AgeNt ig syrMerted fp acid la‘t‘ﬁ‘changeuse d'ions

e\%’wte rrelangG avec | e rrbre r6act|f en ermIS|ontra|t4 par | a
e R g il o A sﬁeg??r;fqéw AT O el B oL
revendi cat une
resi ne dchi gu& é%'?g ?ﬁl]s° g ¥ AL B Un proced6 sel on rune

quel congye dceoag,r %@9&&@%&&%@%8&%@.%@ o %Eﬁg gm be%IIegg 2 0 e

§
6t hyl gni qug cti
acryl | queshg'f' cgfb%;ﬁ ascrmrw'l oﬁ%d 5 HE Eor il O%I.. ( Sonteng sectve

vinyli dbneﬁﬂt’é‘c 1G4S SRR GRRps, S84 compoa %rB“éu%ce%rbyq tﬁéncoﬂ%ﬁ% mé’&mon with1€

fonctionna hbrR8 FsinUE subbigitailySrerieve e cafohs BEn0 B SRuIBNTS RIS & theCqclIaMY | es,
ami do et nethyl ol'am do adapt ee pour reagir avec ledit agent reticulant

gl ycobar1sl @, cobtingicbmgpeitionRERdif ot $2, GMicK plodudbs &X@idint diAnditoatiNgqRof@ibly s 5
6. Un procaddsuk @t aRurs aesultivg fiéh cedidscanceof tha Reactive gmaisiord palinter @apyt sromriekingn
enmul si on e dbtweaniting isactivelemulsion lpblgnarabd gigoludine r dsi-ne echangeuse, d'ions en
n6l ange avec un agent reticulant glycolurile adapt4 pour durcir ledit
copol ynr e AcatipgngbranosifiorcReerdingtg githler pfestdins Weand i3 avhicto pqntaiss dn SpacifyBg agentitheli t
agent 3 ~t i ddubsiantigdly free pfipatiang said omgifvinggmgerypigferably being Bipgjure fiexidenmarmpretarably. 10
7. Un procéersg8el on | a revendication 2 ou |'une quel conque des
revendi cations 3-8 [orsqu'elles d6pendent de |a revendicatlon 2, dans
| oquel, I%P‘Pdﬁq"%%l ur| I e est un gI ycoI ur| I e nét hyl ol e contenant de 1 a 4
gr oupes {re yI oL gf eI gongue d evend tions
|qu

nctlon I’ merisa-
pr ~0630en rou es IO els ns un m ?}%Zgém 8u nent
o éfo Yie! H nne nés

0
en poi ds er%é' e' et Er g; 9|é:£
f'i‘% oﬁﬁe‘? e@%ﬂé”% Lurfel ré ur% 5(.‘?1 Gusk d%l'{s ﬁéﬂr

'P“

d* hydroxyal u@% %é?e %II éﬂﬁfs
autre nmonoRERy tGHSunGQITBFo@@@d%nt FpH HE)R& 255, Choi si S parm
nonongy es vinyl i ques | es nmononbr es styrl ni ques ou | es nononeres acryl ates.
20 9. Le2pruaGR~EdsSRIon ik reindifen ] idsmliddas 1o/ polyiiRssréacBitinedmulsn g4t YisRhg# dvbdun
conprend | s lay gryconyidi avdnt 1tdpe 6 iriignbnt parané fieine dddangb®e @iane.dd6 sel on | a
revendi cation 8, dans |oquel |e polynere en 6nul sion est non pignente et il
a un pH 3u up8reédassionUa reyeridicption 1 HastlewEnd gipeturile' eagiealté sébaaiolestnpe umberégiaet | ons
est t smnsf dchapgense diond @t ensuite mélangé avec le polymére réactif en émulsion traité par la résine
échangeuse d'ions.

4. Un procédé selon 'une quslconque des revendications précédentes, dans fequel la résine échangsuse

. d'ions est une résine échangeuse de cations protonée. -

55 ' :

5. Un procédé sslon l'une quelconque des revendications précédentes, dans lequel ledit monomére
éthylénique est choisi parmi les monoméres acryliquss, les styrénes acryliques, I'acétate de vinyle, le
chiorure de vinyle et le chlorure de vinylidéne ou leurs mélanges, ledit polymére en émulsion ayant
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25 acide. 11. Un procede sel on | une quel conque des revendi cati

precédentes, dans |lequel e produit est un latex ayant un p Hm

2,5 qui ne se g~lifie pas ou ne secriesi®sdfiBse pas a |la tenmm II“‘Hm”H“‘
arrbl ante mais qui ost durcissable & la chal eur & 18-176 C (60%350 Ii) dans
addi-.tion de catal yseur acide de 30 durci ssenent. 12. Une conposition de
revatenent pirafqeiperalitdréasiie pheide prmtlas powres dudrpwien aabowles,paiidest eithyiclamigo et

95 % do pol \ATERe ROH Eedi| gypritagent rtipylantiglyolugle, ladit palymdre oo Emyisiond tanteyempt de

pol ymere en gé‘??'ﬂ?%q"ﬂ'?? cont enant des groupes hydr oxyI es, car boxyl es ou

acryl am d?s lEeact s ad tre corea vec I

alycol ot 1 Fe, U1 B et f:é""ﬁf@w TEiem A s an kines i v
| adi §gsicggpg}§h el ity Qﬁ&&g}.ﬁ .on%?fa s béo '%Qﬁ%"é?;m d S‘§§§ g
pol ynere en drru?s?'g'n et Pycg{wéﬁm ﬁ%% ne corrp05|t|on de rev~t enent

sel on ;3 Fevignglbeas soin IéLugven&l:thorpﬁ &gM'm; oﬁq%g 8ds5BVeRdicatiérs Iﬁ%%rsﬁ? reffdd dé &éaendent
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55 .
2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 das reaktionsfdhige Emulsionspolymer mit
einem Giycolurilderivat gemischt wird, bevor es mit sinem lonenaustauschharz behandeit wird.
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30 9. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da8 das Glycoluril Dihydroxydimethylolethylen-
harnstoff enthélt. .

10. Verfahren nach Anspruch 8, dadurch gekennzeichnet, da8 das Emulsionspolymer unpigmentiert ist und
einen pH-Wert im basischen Bereich hat, so daB es bei Behandlung mit dem Kationenaustauscher in
35 saures Latex umgewandelt wird.

11. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daB das Produkt ein
‘ Latex ist mit einem pH-Wert von weniger als 2,5, welches bei Zimmertemperatur nicht gefiert oder
instabil wird, sondern bei siner Temperatur von 18 - 178 ° C ohne Zugabe eines sauren Hériekatalysa-
40 tors warmevulkanisierbar ist.

12. Uberzugszusammensetzung, die im wesentlichen frei ist von Kationen und zwischen 20 und 95 Gew.-%
Emulsionspolymer und 2wischen 5 und 80 Gew.-% Glycoluril enthiit, wobei das Emulsionspolymer
reaktionsfihige Hydroxy-, Carboxyl- oder Acrylamidgruppen enthilt, die in der Lage sind, zusammen

45 mit dem Glycoluril zu reagieren, dadurch gekennzeichnet, daB8 das Emulsionspolymer frei von Aming-
ruppen ist, wobei die Zusammensetzung hergestelit wird durch Behandeln der Uberzugszusammenset-
zung mit lonenaustauschharz, um im wesentlichen die Kationen von dem Emulsionspolymer und dem
Glycolutil zu entfernen.

s0 13. Uberzugszusammensetzung nach Anspruch 12, wo ein lufttrocknender Uberzug vorzugsweise infoige
eines Aushiriens aufgrund einer Verschmelzung des reaktionsféhigen Emulsionspolymers und durch
Vernetzung zwischen dem reaktionsfdhigen Emulsionspolymer und dera Glycoluril entsteht.

14. Uberzugszusammensetiung nach sinem der Anspriiche 12 und 13, weicher ein Trilbungsmittel enthili,

65 das im wesentlichen frei ist von Kationen, wobei das Trilbungsmittel vorzugsweise Titandioxid, am
besten Anatas ist.

22



