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ifiers (MC Publishing Co., den Rock, NJ),

McCut chen' s Detergents and/mm
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exanpl e, lauryl sulfate; sul fonates incl ud| ng aryl sul fonates, al kyI

sul foonat es, and the al kyl aryl .sul fonat es,: “for exanpl e, isopropyl benzene -
sul fonat e, i sopropyl napht hal ene_s: aQxte .and N-nethyl -N-pal mtoyltaurate,
30 " and i sot hionates (axacouiaéy i onat e (xAgdi ti onal exanpl es include
t he al kyl aryl pol y(et hyl'eneoxy) - et ¢-sulfates, sulfonates and

phosphat es, such as t-octyl phenoxypol y(et: herneoxy) ethyl ene sul fates and

non¥l pq‘ﬁn%g% (de‘t héieneoxy) et hyl ene phosphates, either having from1 to :
7 oxyel g %J‘g P é a]%e noni oni ¢ surfactants include-
pal y(o%)émnﬁy e?ﬂ"ﬁﬂ" h r!1:8rm”é"t Rey8 In° (oxyal kyl ene) al kyl et hers,
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am ?'?eé“ W‘ﬂ"h?’fy @‘P@H“’Zféeﬂi‘ﬂﬁnoet hyl enical |y, ' such as weak base

‘ami ne- no f.gnctional monomer preferably
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[ HCLS CE (ET j&,ﬁ ‘?'%f/band al Kyl'am:ni.c (neth)acrylates are reviewed by_-
gt b

noners, Volunme 2 (R H Yocum and E. B." Nyqui-st
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Anmi ne-famctional ,” et hyl enical | y unsat urated nononers: 50 [err] 5
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EP 0322188 Bl where Ris H, [err] or [err] Ais -O, -S-, -CQ2 -, or [err]
i.n which R2 is Hor a saturated aliphatic hydrocarbyl group having from1
to 12 ¢arbon atons, 5 [err]ER @322 $8&B1 ght or branched chain al kyl ene
.group having from2 to 10 carbon atoms, of which at |east two extend in a
- ¢hai n between the adjoined N atomand A group; R when not directly

connect &8fEPYr ?é hy"’%‘y'l-?the& hydroxyal kyl group containing from2 to 4 carbon

~at o#s oﬁaﬁ""g y ﬂ""' qt iSy hydr ocar bon group having from1l to 10

car bons-,%f iN_ ';m oetgmgqq connect ed to R is H a hydroxyal kyl
gr oup, CQINRE th ) y(p‘ hlggrgx "10 or a saturated aliphatic -
'hydrocar2_(gmet ,M to 10 carbon atons; and R and R', when

directl )é(g;,qgmﬁg,;, eﬁ,ﬂgﬁ;“l;’gcrr la ,&r mwi th the-N atom a residue of m)rphol i ne,

pi per azgraawtm,io & (melydchtd, di ne; .or a N-al kyl - pi perazine in which the

al kyl  gBQaiRetdsmi dzg.@pﬂ(,ﬁ%)geaﬂgﬁ@debon atons,” such as methyl, ethyl, or

| SOPI P PHdietAyani)-sth Ghétabnliate, €t hyl eni.cal Iy unsaturated nononers: 15 [err]

. 25  wheredaiméBylansindrletay! (rAstyadntanadeed al | phati c. hydrocarbon group having from1
to 12 c&Exdpiesat oommeantiFamils i asove intleger from 1 to 4. . Am ne-functional ..
et hyl enid4emylpyridmesat ur at ed nononers: 30 [err] 35 where R and [err] are_

def i ned 2&isipthy!-4-invhpyppidies of t he conmpounds of Formula | above incl ude:

'10- anté nGledsgy!- Mrwwn@oehend 8- ami nooctyl vinyl ether 40 '

6- (di et %&ﬁ?‘ﬁﬂ‘?ﬂ“ﬂ Aitsh) acryl at e 2-(di et hyl amino)-ethyl vinyl ether =
5- ani no ?ﬁ f“°@t°ﬁ maa BAPNEMEBPI vi nyl ether 2-ani noet hyl ~vi nyl
ether 483 ”H’B lﬁ'i‘a"’W‘ﬁ%g et her 4-am nobutyl vinyl ether - o L
3- (i e ' Pyér. . ?f\ate th) acryl ate 2-(dimethylamno)-ethyl vinyl ether

_ t m}?{ %@r am noet hyl vi nyI et her 50

N-cycl 0 thr arg% Fe- (t-Dbutyl am no) propyl (rret h) acryl ate-

2-(1,1, (r& ﬁ) "h [&J&y%etﬁmkmé& Eé(éré‘tsﬁm. 1, A Re hyl

Vinyl  ethglcdtoBR i A@%@@ﬁta ncEibhide £t N yl hexyl am noet hyl

Vi Nyl ,5 €t hereferably, the weak base of the. weak base functional group has a pK, of from 4 to 7, as measured at -
the half neutralization point. The weak base should not be protonated at- the pH of the aqueous coating
composition. Aqueous coating compositions are frequently formulated at alkaline pH to stabilize anionically
charged latex binders against agglomeration, for example. The principles of formulating aqueous coating
compositions are reviewed, in Formulation of Organic Coatmgs (N.I. Gaynes ed. D. Van Nostrad Co Inc.

30 Princeton, NJ 1967) at pp. 189-230.

' Ammonia is the volatile base which is preferred in the scavenging system of the invention. However,
others such as morpholine, and alkyl amines can be used.

- The weak base-functional monomer provides polymer particles which only form complexes or ion pairs

- . with anionic-materials when the pH of the coating film drops during the drying process as the volatile base

35 is lost. Preferably, the pK, of the weak base functional monomer is such that complex formation is inhibited
at the high pH of the compositions prior to application because the base is not protonated. In contrast,
quaternized forms of weak base-functional monomers, such as- weak-base monomers which are alkylated
with benzyl chioride, are usually strong bases which form complexes with anionic materials even at hlgh pH
levels, and generally cannot be employed in the scavenging system of the invention. '

.40 The invention includes mixed aqueous compositions containing both weak base-functional polymer
particles and binder-forming polymer latex particles. Often the binder-forming latex polymer particles

~ contain carboxyl functional groups. Under suitable conditions, the carboxyl groups are ionized and the
resultant charges on the latex particle surface electrostatically stabilize the latex against premature
agglomeration. Often a volatile base, is used to adjust the pH of the composition. When the compositions is

45 applied to a substrate, the volatile base is lost and the pH of the composition drops, destabilizing the latex
particles of the binder and thus encouraging agglomeration to form a continuous binder film. When weak
base-functional latex particles are included in such compgositions,.the weak base becomes protonated as the

 pH drops when the volatile base is lost. Subsequently,. anionic species such as anionic surfactant are
believed to diffuse to and to form ion pairs with the protonated weak base.

50 - In addition to the weak base-functional monomer, other ethylenically unsaturated monomers which are
copolymerizable therewith can be ysed in preparing the _palymer particles. Examples of nonionic mon-
oethylenically unsaturated comonomers which can be used include styrene, alpha-methy! styrene, vinyl
toluens, vinyl naphthalense, ethylene, vinyl acetate, vinyl versatate, vinyl chioride, vinylidene chloride,

" acrylonitrile, methacrylonitrile, (meth)acrytamide, various {C1-Czo)alkyl and (Ca-Czg)alkenyl esters of (meth)-

§6 acrylic acid; for example, methyl (meth)acryiate, ethyl (meth)acrylate, n-butyi (meth)acrylate, isobutyl

- (meth)acrylate, 2-ethylhexyl (meth)acrylate, cyciohexyl. .(meth)acrylate, n-octyl (meth)acrylate, n-decyl

- (meth)acrylate, n-dodecyl (meth)acrylate, tetradecy! {meth)acrylate, n-amyl (meth)acrylate, neopentyl
(meth)acrylats, cyclopentyl (meth)acrylate, lauryl (meth)acrylate, oleyl (meth)acrylate, palmityl (meth)-
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appbd ciatiyde firol &cta 78 endrdpreferblie frog 20 ¢t 60ppasteniiat veatiht of TBAEWA. IMAEMAGsIgenenallyi zed
f or ns Ibss\sedosiraspecidiy mondnesn fian TRARMer s, ;such -as weak- base nononers which-
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35 DMAEMA is included in an initial stage and exc| ude from. the, second and final stage. The first stage .
preferably includes from 5 to 75 percent by weight DMAEMA, A non-functional monomer such as styrene
can be copolymerized with the DMAEMA in the first stage. A first stage monomer composition of about
one-to-one styrens to DMAEMA on a weight basis in especially preferred. The second stage can optionally
include TBAEMA. However, styrene is preferred for use also.as the second stage monomsr. Very good
colloidal blend stability can be achieved using a 5% wiw styrene.second stage over a crossfinked DMAEMA
first-stage. Divinyl-benzene is preferably used in both:the. first and second stages as a crosslinking agent.
Surprisingly, the styrene second stage does not inhibit the ability of the weak base-functional polymer latex
particles to improve water resistance properties. For example, when used in deep tone paints, weak base-
functional polymer particles having first stage DMAEMA and second stage styrene improve water spot
45 resistance. Stability is best when the styrene second stage is crosslmked such as with 5% w/w divinyl

benzene (55% w/w active).

An important process variable m preparing such weak base-functlonal latex particles is the hold time
between the polymerization of the first.stage. including DMAEMA and the polymerization of the second
stage including styrens. No problem is apparent when the intey val between completron of the addition of the

50 first stage monomer and the beginning of the addition of the second stage monomer is sufficiently long. For
example, twenty minutes in a laboratory scale (4 liters) preparatron is adequate. However, when the weak
base-functional polymer particles are prepared by .a process usmg a short hold time, for example, 5 to 10
minutes for a laboratory scale preparation, blend. stabulrty problems result. k appears that the hold time is

- necessary to “"chase down" (i.e., polymerize) any resndual DMAEMA and avoid contamination of the second

65 stage with DMAEMA.

: When styrene/divinyl benzene is used in the second stage, the second stage can include from 5% to
50% by weight of the total monomer. However, it is important .to avoid forming an. integral impenetrable
shell; such as a styrene shell, around a weak base-functlonal core, as may occur when an excessive

N
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40 : The I nvention includes m xed aqueous conposi ti ons cont ai ni ng bot h
weak base-functional polymer particles and binder-formng pol ymer [ atex
particles. Oten the binder-for ﬁngezrzaﬂempor ymer particles contain
carboxyl functional groups.. Under suitable conditions, the car boxyl gr oups
~are .ionized and the resultant charges on the Iatex artrcIe surface

ane; | r l I, is ro i
o i G P,
t he CO 8 'g IS used mﬁbe se 0 d sta e QHBPTAE@}\ s uste(tl]re e f| I?tcla(@ee as |- ost

, and ‘ |§gm art é’s of
the Bin rng% f yaesﬁ MQE rf@ aa tragefnr.sna ory artrerayt%f der
film - E'au’é% élrﬁ,emﬁt%fé b &l&xac%;ﬁ-érﬁ ®y addpfing J‘ {ebhniRiUé

: CO”p03| doleBtMy moh&?ﬁér%%via@ SidRRGARE havd ra@ﬁ@ﬂ%uﬁ&e%&awﬁosg décasbienb Qrﬂoriche
-vol ati | pehSM theScds® st macawﬁrsaa GEANENdngedBdind] hi isSRRE8MAShe8 YE Prodding bt of

sur f actimdrcormbdtind) Eahiisasl pbres HiolidhUReothadwisdsphéridallbosddiol SHarld As hiteddbbid, &rldther

pr ot onawsydo udhidlke higtsacessiBility is tb propatél ielatily sall pdricloadia kddiias én geaeraltit i0dirable

nMononer that diehearticles lsyélichy ek [optingen sadunt twteeblanm)tme riedessikilini ofhtheaweak bagpoimetional zabl e

t her ewi gréups &nanipeic ursitedals. (The degpeeraf mgpliing ean; podoyptmiied yavatying ltesextefiboh possiinking f

noni oni @osslining glse lsyivemiocaducy theniserenavaefder edyrian Ghainssto wailticipate: lnfit dormeliog.

i ncl thdePrefergbhbnige eutpH - %t'ﬁwg ist 3eertpb to t?frot't?q partigie, integrity \Withgut n%nbfntﬂl‘\'b't"@ne

et hyl en@eling. ny| acetate, vinyl versatat e, vinyl chlori de vr n4\él i dene

chI orr de F%{ ’E?ﬁ? f“F'?"P'@' p‘ﬁ‘ﬁ’teﬁa‘?ﬂ’ sdi'ﬁ‘f"tgrq fl’% sta %’B?”H &cePP

syene |t|o "@ge saé’r “16 (| lwhyl benzene
(léa?g/é%gl’:% rg%raT ,Eil {?%ﬁsf)er i motllthe '
e 10r l X wi erl

- c cI ohe 2 of ok gggnyl at e,
n- dode%'t.t.% Wl xtgg@gge&%thfn sﬁ fﬁ fiop bﬁ naqrev ate,
neopent ydak £l¥\ l%&rzalﬁé’&

YRR Ry Y r'n¥ rﬁtnﬁ‘ith %WSQ( varlable molecu-
(met B asrrv)etgate incRa&Vthe faliEbiWeACH¥e actur%arernatorpowtr pafiBib rght on this B&Ris
acryl atig favaétflovel TENEWIA betdRbd DMAENA itk @ lowet M@bculanPdight ed yBARMAS such as
i sobor nyl srpmsnglyAie itnsk@ bribodla@nE ythe 4daedsiBity of arilc)sudcBnts A6 Whak (ba®d fajclisnay | at e,
' 2- br onogibdpy dodsimet dppees to/beadflectebypdisniytiret they Weak exelpydxitvatel the gartictrsdriabe mapdt hy |
(et h) ag ruyifoarblg thraugh theyaluky lof harpariglesc i y)blﬁtm pattidés @S prepanaihagibdgn inert styrene
(et ) amrey barbred witha shelhinklydinge weabr tmseofinagoriaity.covi banbfityis apmesniuin comdaridon withd
-t ri car beegigles includingiweak ivalsefvniefjadalintidroushoutcFer. dxampleh if polyredr daiticles hbving & Ingrifung-
f umar at¥naltcpre pansislig of styvene andea furptiepabshill nclyring BMAEMAq the waiglat ratip|pg core to shell
et hyl erfoingl MGt a PGr wheitadoih PUVEMA (pariicles hawingt the rséﬂ'% é°'t°Pﬂ¥ afion eqf YMAEMA
mol ecul ‘Q'P“%@‘r" td°a$nél‘°t%9°'b?fo'§% Pt‘fFH{est"H@ thy P ?"°“ y of the ‘”ea" b"se
mul t 7 € 36‘ |eF ‘t ‘d‘?‘%[t' "15'6?7‘6

| I
(et ) et % B FERG carnpg;r" ) ,;a% %*rg Hoch q@ %% gl
0 er ic SS Tom roqu 0 a G [Z] p S Q
di (et hig r;er| en-h YL G‘Jre/ﬁ%f o & f‘c% o %’m S g,ﬁﬁy
sbs t aﬁtc

ditAret h e cr“ffate al{ﬂ} n%‘&.ft onPr L&’nﬂ&y ycol -

ate tI’II'TEt

tri (met h) aed WaRlosse- fmc{i’dnﬁl)ﬂowh%ﬁi@@s c—&llb\élu@éd |nTa(HJJrH§eF'@hd|ffeFe|nVéoQWg cHRpARAR. and
di vi ny! THagRR PRI useked HORRFBSiRN PsbdIEh Biliodud Rsbérsdil of GRISHIDSurilnEStaliRel Ser ve
as Sit egnheic IRSS bolydRdry S0Rh | cdadihg @EmELSIEES | ihcRids RGerkbR And AteritChaintte gapet Bodtihgdl Of

or in achllkibg @iatetials, Nadhdsives thingbre rérCrbhiwgver B adutts ati@dasC disgosbisedishersf-aispaatnpl e,
epoxys f wipest ifagiab tisseéd) \inders cfarl  hgueous siivbiu pelisie doromsitiors namd Saquecue tpriatig ghkgc Tiaby |

met hacr gomabsitionsa igam @lsé Limphle mtraicizers hankien cesalvéngs, Un seduer deedinbwmpfimnfersatiguch as

met hyl taoesritarai"M5F e ossthan tebappicaliopltemppeiatire. can be enpl oyed. The

copol ymer inzeaniresh to e diinderderginghigten golyyeersia anoeke Basedingtiop! pelymerapayticles getriobn

‘bet weenpartispaigdy fimpigumation, i dhq nﬂt@me@?mﬁﬂt&?ﬂdﬁf e gqse liphab Pplyaeric agrticles

crosé i BrdsHP & F‘G‘ﬁ'@t |W6'ﬁ‘ald°‘§‘r %‘t?‘PatAf"t‘ é’?e f|5’é3| W@Fq“z e S¥RRY Bp‘P?f'é'Et\é‘e in

rrultr fi?ﬁ!f_’fh“i"ﬂﬁt aqyon| g ace Wi th cross - kaIe
f uncti onal ‘E aseq) coafing ogmpay

i §£ i efEr:,%éf il ?r ér T %r i e

meang e

<]
r adi atrg) u cttronal trcges can e pre are

functi ongqﬂ“; %ék%s&ﬁmdﬁaw rivor MaHiGES E‘aﬁ d&%nJeRrGAtHQ&lu\é&ﬂlﬁ diAEs bigfirdidn® %ﬁ'

gr oups. syhiRgict Uil @iieked BddpteRMorc 82 REbIRJeFLHL SfleddS doMBIsRORC Tid AsBiirfRShRsd
polymers by transesterifying or amdating at |least a portion of the ester

resi dues with an al kanol am ne or 9



di am ne. 25 Weak base-functional | atex pol ymer particles are preferabl y
pol ynerized in a single stage froma nononer mi xture which includes

2- (t-butyl am no) - et hyl net hacr yEFa® 82% 18PBRENA" ) . Surprisingly, the si ngl e
~stage | atex exhi b| ts substantially greater stability.in blends with

bi nder - formn rrer Iatex particles than a simlar material prepared .
usi }Jq | 'I‘f—?’ R" s%g@smﬂm F‘ES'PP&F""IQ? @F?H? gispersionEins at u-
rat % p:cwi <) |ndey or &fthe |1: ymef :gw%‘( qoclu z;(tzgma %f

pr ef er ab'i‘@'; ﬁlh& a u[ﬂs?a l f;gﬁ |onT a is fre Eﬁ used o ddj u?fq?j\aﬁ rom o
20 t q% rdl? th df%‘%gggver c«% Lgén te ltwr%)s:;?enSI ve :
SpeC' a Eék EEQQQ bnat Béinel ank ¥in Oﬂ the

| at ex %etw.n: R PRERRIH %o laﬁa.ﬁsaﬁ%&wqmmct Jnatanar SQ\én Qyij?n Tbbéa rﬁ Jo da' |
st abi | béiymdfiad Rk Ml iRAly bdSsRmAANC biluRA Hith Raley ARor raafe RS dBfty the |

bi nder plepdration 6 theddcaitgRombdsRibr Whenl Wik Hhsainkichil pRIYAGH paikissAdRe MRePNilhdraat ed or
avondedmhyg Polffiért latess bagesP| priie | & Bixe® RqiceGNibpdtion, fBpentiM \&hdori dspbrsiag uded

i N an igentsicah bs tnelgdedas etaisiize khedtaicturb raganst Ssparaa @ndltogdindid fiadilits FRgntyThe fir st
st age pweeihlcadeilidngl suspehsichemd/brr dispeiSios agevis willkieGequtreddys e ingtatial Dbiideltio stdbilize

non- f uthethingiafbrmingnicaiverer datexpagisies Willr eensufficant ibestabrb;aothynmtmrﬂ@dthm weak tbage- DVAENA
i n t hefuh¢tioral polymey gasticley ahd thg bindar-fgyrningroeimae fates artickesi t | on of about one-t o-one
st yréne tRsaNGREIVRUSBRNdRg Rd/Q IdisPasdng agenthwiienae pe bieg imtugend picdispersp the yedkond

st age - BaA-"Hpiond palINEriG ??élcﬁﬂé“"‘l“ﬂmﬁw' %m@mate@ls}w@n@ etrally eecuiPREVHr use
al so. 5%'”'???@%@8%&“%‘@3 C’?ﬁ%" °°"‘0%‘%iyhy ES’&P"WU’ %PI*’G?G‘&’W’M elpsetaaphi ity
cah besﬂ' \'wga'eﬂgg@g §o°°' over a crosslinked

DWEW ons as d on ormmg Tép fic. rﬂ %artr.“’%gs y%g ;{ aé"?;e ?t gngmfs'l rst
and Se . [ s econd
st age 58& a?%f\tgtf'esr t’?lclfs ?.,rtﬁ;g article rom t It i

S
ﬂﬁér lds

| at ex  pagehdr&ipisterdoly AdﬂWchVﬁ s\é@%%%%l: Bnﬁ&?ufc%&érﬁpa%r és%?e a d &EE(E i W0
used i Beﬂi oh thO BRI &?ﬁduﬁ'tto?scam fofic m HMIn'tmheoQQ&dé{“FErcoHBJsﬁubﬁ es _havi ng
first stagenMOEMGRAR coffRE @Mo&ﬁ&\gﬁclﬁ&b’d R6oub BBSRRs YedirRbr-1Shity shmhetic
resi st giififor IbaPlepdrdd) frin® aB@fel myMoRBr, e scalehbify) BystRt Biddldest AB@nbes of banefs | nked,
such asssodidtdtl Al Whhahddt Wbsincd) @NREBE sdnBiBAl. WO sRdiipiey @Yusod¥ cdalifit0 Ednfpidsitidds OC eSS
var i abbshibitRedoteapaiyi ligtodrigahorseigic dhals surfcsaCthoaamt whinhitirogaance 6f oiar doatinghie hol d
time bemwsnl tsg socH yawdasziatoitanimplovéd) Eurfhier, site Hidirgye comiod wathpogitiddbiicMlingind t he
pol ysere theseatnptenalsof oftéreimpeeerh dViet dgeschvendingd$yigmss psednie fordating abdeevn priner

appar epempapitans;t thee stintlocking retiganae ehthe eripereapplisd: cuér vidads e dedar and tsidweddds 50
first #segyed-nononer and the begi nning of:the-addition of the second stage
nonomer i15° SEAVPNOEE SHEteTy 1 HAY effelye @>@8Hﬁ9p%°°%'%W°$ﬁ°ﬁ%t"é§"¢rfh%am%§r%t ory-
“scal e [nignfesugk a"b?’@ gptad |P€JYP"?°§Y'%{%Pe igkaners: . qnd\(RAPIORY MRMitiaRs AR dMigiBizRd. While . '
basé? f ?j;.gﬂ cgh%ﬂ g’ﬁ‘ F‘° é‘P't ‘i'eéi“éfs*“%d g pf t:f ngi‘sfe &;EF%; Pﬁ&%%ssm d%'?'ﬂ’ wateg hort
“hold t ation,
bl'end éetsg‘B“ﬁ"up{%Pe?)‘P P?E “P%“s'ﬁﬂs? f"“‘f“P“%B?J&%?S % Pm “‘1“Hé°lg’8?' G T? ég}% essary
to *chase GEOM eét’t Gvoid lﬂﬂgﬁ%géﬁe?s%& c&hintd féﬁﬁﬁb‘@% @&%oé\i{ b Quch as
Contﬁmn&% ala mté fmptéved iSthritd & 1 delbe esﬂcrﬁé ¥daldh 959.4.&99&/ |
benzeneyeligpdra8 Golbrints ﬂgcaﬁue%m §sﬁgsm.antdaﬁm@%ﬂduésﬁ&eansmn dppéariibddom 5%
t 0 50%idly 10VRIIEHA! thdberbMe adsbliddd WIRNMPRTed WaIAMPISREancel buch Ss WBBIOSpbEWBSistire, Y O d '
f ormi ngquesusicoiting Eahpobitians BELIIAR keethe Mdnlion. B 6Xamp®, whoh bile8R&oRNE bdmpodiicasind a
weak baseintednithi B8 ahundeOFef galBs ofBlthalC B, PHARE ghdn @K GBS 1ok ofide preliibhetted22188
Bl ] O p&drérit, @nly GfnalSiimprogsntentsardisendin wafer spot.losistags aher&hkeéduedus ctfaﬂrﬁdﬂbdlpoﬁhn oni c
speci edcigdes3%ay veithbot iweakshasd-laadtianat wivoannstticksr m i on pairs with the weak

base f undnpthevatateyresispnceaproperth evhigh ithersceeagimangyistay impiovestiy earfy Wister nasisténce

base- f aree tchaingl repaintpdrspriages tFpic pramiplpswiepsas - litiafesn 17 ERXENMONT weglsbagefunctiopad
secondPYYegiie laigxds DRI prsaqyeqy extpriof fiad PP'['fr‘?@F'P%st’"a'g éhe Glﬁr'!thﬁteéte&ﬁPﬂcﬁ of/thg

becdﬁega"ﬁﬁ?’ ichalliy. agrylicieqated syrfaggsy 'é‘p'f%e%econd sta ht ratio of about 9

to 1. ?& A Sopling; Rronedy which F%(b % “PQS°" cluging %‘T‘Q VSW t"h@“%ﬁé’ k '
base- fﬁ -] °s'jg°agréw flin st.Ty pig § i tgﬁf}‘gz L ‘?‘F\q‘i{%rl al s.
O ten c?l:ﬁme% g‘éeﬁle coating co ostlti%?;?emcrea esgoai)fglF ? "#& %lv%elfrer tt#sglngreabje?ﬂn ing Is .

. 66 accompanied by a reduction in gloss. Improvement in hiding is unexpected and does not appear to be
related to the improved water resistance. Coating i:ompps’itions examined by optical and electron micro-
scopy appear to show superior pigment dispersion when, weak base-functional polymeric particles are
included. It is hypothesized that the presence of the weak base-functional polymeric particles increases the

10



sel ecting nDnoners to provide particles which have as nuch surface area as .”
possi bl e accessi bl e to anionic species. In the case of nacroretrcular I on
exchange resins, this is acconpEP##28 1B Baroviding a plurality of 10

) |nterconnect|ng ‘channel s or pores through the otherw se spherical beads or:
bqve, anoth eve h gh accessrbrlrty isto

pear |
pr epar eh' gﬁy\?g'ih p@'ﬁﬁ?‘f' P‘” 8I'°8 smf"rqﬂ‘é' ﬁf’ Zgh Sedgsirable
a %ro % artr |es gagxr ma:;:%ﬁt

th&fth n ewea basz h
"-_aCCGSSlg%' Qth E?tgl Asq HPD t e coﬁlg sitt ?nc ~The.

: 'Eaarja SesC r js trtS b ||uﬁj' h nki I ng.
' .Cf 055 144 h&?rgof Parﬁ%F ¥&§rvén9 tr{eet Hﬁbﬁ o’r S‘ak b@é& ﬁ%XNe arsg'-ﬁm Jmé? *Esérhé?és 0

par ti CiRaksprbtbhatellif®r snﬁstdu@fmtoha‘ied o Gicriabad, thd D&m?&(éuﬁ% Rirg& 6P WhdkKi NG -
s adapdagshubcBordl POrEkR? pRBEISS MerBasbd) tafd b SoveViboinh @okiguibtioR Wit merdmo%b&u Rflarged
swel | i ngndeFskticle akd Pighdnt fvillGéur OMidh tiROdeysHakry RanbuatiRgal f(lﬁétlrsﬂgBREnﬂA) psiym&t age
D N O I'pafios ArIbriiand amind-fuddidhabhatie, BNIRENVR) polaiee parididabs/ermsidyed) codgtobegiand 5%
by wei ghbcat atiapH oftabor 85eFdr BiXUeason the @H diringepaint FEdubidAMA ANt drofSbeldvbatioMB) and
a secorfb sdageefaelp meintaipehy BSior blpme. Af 109% 86 thy phhvisingaiTtained ytracantficientigl highdedsl,vi ny |
benz eneghe Qoatiics S¥oneetiang ehow satisfactorp Staifity/ EcIEWB) roor Hempeestuieh theatadge orolidr. fndr st t o
second fepzegeay siabllilyg 95 to 5, alnpst all ‘the DMAEMA is avail able for conplex
forntti on'"vﬂdﬁ'wna‘ﬁr%HPVC,‘WWHB@OlVﬁJPfs'atGHEﬁWRm%'i@ woek bage-fupctions pelyreer padiFlesmthel n '
gener al 2aUgops, AFalnm fompositeng ¢rthe 'ﬂ‘@“\ﬁéé’&“ {yelude. ‘YRﬁ%?an}QaF"Q@F"G'EICEsF °'b?xa‘i"Pr‘é' “‘ey '

pr ef er rcéﬂl in 'B'i' WB‘r'eff? ingiplgmads 8‘& af)@""?l q’ t@ﬂ’

boces df%'&@ﬁ?. ; "°§”§z'°rﬁfr' rf;éfﬁ? i 2‘3 Eﬁr«r

T 1 l t
equi val rrgﬁteifreeeot aw&sb.é‘ég gférs; aee yco‘? i nar&
over T BEEAURE 2PNy )@Ia?es da eéma a?sr amﬁbremrs ah@ra,ry Ehdhent

Sur pri sdigpgrsants $uBh ahe&@r&rmeﬁhwm othd? GniBGE AaBHAN hrd Speds @IS %referably
sur f aCtrafinked, hokdven Wadksndda &eh bl Pejdicafdhlia BidOseMRosORBenS; BB EEonird afidts
af f ect esctys sdéosltivie idkbriogs; édpankeadh RABIOred pigXbMPina didsepdpamés; GldosdiehtalC e
i'nst ead ofhelstiofving Ekaynplol bO& Ghold i@trat@the MRentén, Bitheugh atiel datibraExampiés qasdripstadnly
partrcIt%prewamt-mcﬂmreednthmvthagomsmcrmebtthcshgenmme 30 core covered with a
shel |l including weak base-functionality ng benefit is apparent in
conpr iB@NPREdh particles including weak:. base functionality throughout .

For. exanple, if polymer particles havihgsa nonfunc- tional core consisting
of styrfﬂ% %EE!HQE[]M‘ZQﬁMIPﬁ&EEEESr ncl udi-ng: DMAEMA, the weight ratio of

core to sheII ber n one- to one, are substitut ed fo artrcl es havi ng.- -
(he same 8 EFfH G A ' by mﬁfﬁre"meﬁrn'eg el "
part’?cl g G\’Rﬁ iée i f 0 d s

funct.i .j:‘ re 's pre?ﬁg 9’?’& '\’/:\rfé? s "faz é’a %:‘g(}‘e f aé;%%e by
about Ve a{'ofg & Igrﬁno t f g ? hﬁ%&?@r& Iisng '
céﬂ’bos'&é by @. sf B Wite nePQery

par t j,Cl Ganylbbiehe! é%fH &d&.ol%@thg b bt Mﬁ&h%m@.om @rigﬁunlrp@d thblﬁé‘sk Prwelthih téses of
t he - Coahdrabiior: @ MRS &l 0 of ORI ackidQ-blgHbbrbideQTBI) C20UMRE0. 8 ablbBusSIRD, YRLONT

| evel i 12500 R GqGRUPERY I Afine Wiasceticefidl thraSioBGA ShiS(rhitidte)ahd 0.9% of RRiuRVAENA

i S | nposuticxihte fer@hidghyGd (SBRANbIVeE ar 20 e oStibidnae® watr dnbexdgsarts ined fask. gaetroary to
40 expeiodtes addition dihiee g alegdasenormixtuiean de fipslis/bagon garréie of Wy/rsialmlongo@thssed | n
a nuyebesolutidn of b6 foef EBIHIP (FO%tactivg) disspipidn 250ar watdih and ssolptiepsp @8 gaf BSF dissefad i n _
conposi it P¥hg oftyeates @t dratexd) @ oo, 'dw@pemﬂw twsrpwaturam BriCcAfou HDatudastthesAddition .| zed
synt hetd' érst egexnasemsrerisrcomeleierang dwtsp j pmeramigure iscthandrimesd iate itherflagknd

i nt eri ot Mgaseme gate. Nifpet2 BHUES. Pi‘%@’i dition R‘?"ﬁ maeerqnamsr is gemRialy. Mgixtuigioh8ér s f or

non- V\vaé%‘P 1r%€1[5'i',‘?"5x§%ﬁ"da%5 ap is, pgded ¢ Aft ‘ é?ﬁ [agditiog of {p §'§a"df aci aI
ti sstfedte Pte 6?9"5‘?1“ ?,‘(9 dé?ﬁ 89 MRY nt

ENE e R e rrr.@r

appl i cy |Jo mva R oég ,Tnﬁ'i% E@ dlL T eﬁ;?#i
the ye: AL vrs &a,l «p sy(gﬂﬁ{dle% 50 Iﬁ wa% e g. &P *’J"F"
gstWﬁ yITEI’ I

formati l@dﬂosrz'ei Thé\%sdmg ‘Baﬁherﬂgsr@ﬂ&{ornb%r

particles so leads to a material which does partrcrpate |n the

f or mat i oowpLBe resulting systemis |neffect|ve i n scavengi ng anronrc
mat eri @~ The scavengi ng systemis partrcularly useful in water based
coati ng conpositions fornmnul ated usrng&an_aqueous di spersion of a

bi nder - f or m ng synthetrc polynen | atex having a binodal distribution of
particl e sizes, in that such dispersions frequently include anionic
surfactants to enhance stability. Exanples of



55 bi nodal synthetic polyner | at ex systens are given, for exanple in U S
RPatents 4, 254,004, 4,456,728, 4,567,099, and 4, 657,966. The weak
base-functional polymer parti CERS 33%1@&)_@1 conveni ently included in agueous
di spersions of synthetic polyner IateXes'adapted for use as binders of-.
-aqueous osi tion The resul tlng P 0,322 188 Bl a ueous

di spersi g‘P ‘H;“bgf m’?f["c@P h?e’ﬁpﬁaﬁ ' Pﬂwﬂ'l" :g?f” Eg\éﬁ%{’" t?)&ﬁp § GE "tions
Aq lje’oug fs ?)8?"& g %’_yﬁilﬁg‘% PPB(f % e evél 50 in t2< con

monomer mlxt vel of 15 raised’t

bi nderg, gugu j WRRS Eo ﬁL reé R dEBLEb s;eék h
becg Y&dsr araaus%ofx ,J; |u;.z& X requent f 'udes
car boxy ate functlona Ity to sta lize the Iatex agalnst aggloneratlon

AmemE&AMﬁuigequently used to adjust the spH of the polymeric 5 |atex
bi nder—upward in this case. However, when'a-coating conmposition is prepared
usi ng thﬂwermébdmfeeof&ﬁammaé(usb@saed‘turpebareaalmlmehwm@a%m 61l sdpayiibr Ravinger :
f orai m@ fambyweasmér b@posfia, bitCd2esg ofamlichintX-408 iDddded wahenttask priob &stie Mdbdiort ofpi cal | y
be r egulymetiatton. Tetresutingadispefsioa has 302%0861i0$)iptl. 906 Benkfiall LYT aiseosityi $00cos Ya80E M
becaused peniclepize ph@dnn.at ex mi xture will typically be substantially diluted
-~ with "water and/or other solvents during the preparation of the coating
conpoEXAMBEE 4 Vifen weak base-functional polyner particles are mxed with
bi ner- 10 form ng pol yner | atex artlcles to provide a m xed aqueous
di sper si B Precpdesns gﬁ '%1?1 i/repoaigd 8y é‘F'gq fitier éﬁf‘%"eé S9RIEqns &% Bhawe in; Tgble.
st abi 38 ciergte ""‘ﬂﬂ&faaQP%@ﬁweebaﬁaFPa "B Lpr onot e stability.
Frequently, no special . additional suspension and/or dispersion agents will
be\VeqU|red as the material included to stabilize the binder-formng
polyner latex particles will be sufficient. to stabilize the m xture of the
weak base- functional polyner particles and the binder-form ng polyner
latex particles. is Exanpl es 'of suspendi ng and/or dispersing agents
whi ch can be used to suspend or dlsperse t he weak- base-functi onal
pO|¥ﬂErIC particles include natural polynerlc materials such as naturally
occurring guns; cellulose derivatives such..as microcrystalline cellul ose,
hydr oxyet hyl cel |l ul ose, and met hoxy ceIIquse and synthetic
pol yel ectrol ytes such as pol yacrylic acid, pol ynethacrylic acid. Wen the
.weak base-functional polyneric particles ‘are. enpl oyed in typical aqueous
coa®i ng conposi - 20 tions based on flln}fornlng polyneric |atex particles,
it is .preferred that the weight rati-o ofiweak base- functional polyner
. partlcles t o binder-formng pol yrer atex particles be from1%to 10% It
is especially preferred that this ratio.be about 5% However, the
proportion of weak base-functional pol yner: partlcles isin general
preterably optimzed to scavenge as nuch ani.onic material as possible, and
this, of course, will depend on the total anount of scavengable anionic '
material in the agueous coating conp05|t|on 25 When used in aqueous
coat'i ng conpositions including aqueous di spersions of binder-formng
synjhetic polyner |atex prepared fromacrylic nononer, the scavenging
system provides a nunber of benefits associated with enhanced resi stance
to water sensitivity.; For exanple, aqueous coating conpositions exhibit
reduced early blistering over acrylic chalk surfaces. The water whitening
resi stance of clear coatings formul ated using such materials is often
i npwsoved. Further, thehiding of coating conpositions including 30 these
materials is often i nproved. When the scavenging system is used in
formul ating aqueous priner conpositions, t he stain- bl ocki ng resistance of
the primer applied over woads Iike cedar and redwood is inproved. The -
~ scavenging systemis nost effective in agueous coating conpositions in
whi €h the anounts of nonionic surfactant -and' rel at ed pol yet hoxyl ated -
t hi ckenersand rheol ogy nodifiers are minimzed. Wile 35 addition of such
materi al s does not destroy the ab|I|ty of . weak base-functional particles
"to inprove water resistance properties, Stch: materi-al s are known to have at
ines a deleterious effect on coating water. 'resistance properties, and the
weak base-functional particles are not known to form conpl exes with such
materi al s. ' : ' ' -

C
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Thus, it is b
eoatings conp

. resistanceis

Pr edi spersed

" Surfactant wh

"W th inprove
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‘coating conp
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pol yneri c. par
- system i npr o\
sur f ages. Foﬂ
base- functlo
. pai nt conposi
chal ky, acrylfi
can be inproq
conpadsitions
particles ardg
-as neasured
|ng conpg
h| is 55
unexﬁected.aﬁ
resi st ance: J
scopy appear
pol ymeri ¢ pan

the yeak basd
188 B1 hidin
“pai nt by sglei d

accor di nggft o
coagulatlon'ﬂ
~ bi nder-formn
occur. As thd
pol yner par te
dilution thrd
base in the

i ncr &ases. .

on the weak H
cQagul ation
occur. Wen t
partigles ore
are enpl-oyed,

dly the ,{’l oRt -Jcadltexing Koefif i Ki eyt

[0

est to avoid using predispersed colorants for tinting aqueous
ositions such as 40 interior |latex paints if i nproved wat er
to be achi eved by ER9e322f188WIh a scavengi ng system ,
colorants typically include a substantial portion of noni oni ¢
i ch appears substan- tially to reduce the benefits associ ated
wat er resistance,,such as waterwspot resistance, ®f aqueous

sition§ aficoBdi fig ;o th@;lﬂyemtlen For'egpnpl , when aqueous -
sition® are TinPed”w t h~bne ofince per gallon o phthalo bl ue,.
or yellow iron oxide predlspersed 45 qolorant, oply snal

are seen in water spot resistancg when Jhg aqugousy coatlng

ncl ude& 5% b§ wW8i ght of Jve&k Bas®-functloial =

ticles. Another water resistance property which the scavenglng
es is earTy bllsté? resi st-&ce oler ch& king, repaTnted ;
exanpﬁe mmhsn~as:$|ttle» &5 3% mby welghR vegk =

al pol Ymeric”latex is |ncludeﬁ in an aqueous exterior flat

tion, thewearly blaster resi stanee of whe so pai ng over-

i C- coagedﬂsumfages*ls |gprgved Anotheﬁ coathp preperty which - .

ed by tncluding*the scavengi ng syst In aqueous coating

is hiding. Typically, when weak bas@]functional polymer

i ncl uded?i n?cert atn aqueotts Qoavlng conposi tions,ethe hiding
Rhegfil g foraed by the
wever, this increase in -
Inprovenent in hiding is
e nproved weter

sition™intreasds by from7 to™ 12%
conpani ed by a reduction in gl os&
oes nd? aﬁpear'?o be -reflat8d fo
i nghcoarposl tz+ ols exalli n8d By Ypt 5¢alk aBd eldect rdn nicro-
shom/superlor pi gnent dlsperS|on en weak base-functional
| es are included. It is hypothesw ed that the piesence of
ncteonpl Polgymegic pgrticles dénceeagesnt henlo o EP 0 322
iliry of Thempaints by |owering e ionic strength of. the
nigation. When preparing aqueous cogfi gg conpositions
t i ngenkion, &t 4s inmgortant, te mMajniai @ the pH,,so h| gh t hat.
f the feaR basdsf (thecti olfal “pofyner r i cPes, ®the
g synthetTc polyner |atex particlesgland the pignent does not
pH of the conp05|t|on |nclud|ng th&fwBak 5 base-Tuncti onal
cles |@ cneased:dur|n8 pal pﬁeparagloa f & eXanpl-e by
ugh addi t¥on of water and/.or cosolvent the fraction of weak
ak base-functional polyner particles khat i's protenat ed
‘the pgotpnaged fractiog i pergases the°pog|t|fe sw f ace charge
ase- f uMct T onal Dol ynmer partictes increases, and at some point
ith the anionically charged binder. partlcles and pignment wl|
he secondary am ne-functional’ (that i st: TBAEMA) potyner io
tertiaRy @mfe-Furdti on® LTt hAt s, DI\/REI\ﬁ) p& ym# particles
coaguFatTon"belins to occur at a pH of about 8.5. For this

d

t
ti

reason the pH during paint production should not drop bel ow about 8.5 and

IS preferably

at a sufficie
stabidity, in
stability.
weak base-f
the inventi
can include %
di oxifte; exte
silicates, al
silica; detoa
2- N-oct s

: agengf
~glyco

such. asggf

SUCA ﬁ.%r

Bind o m%ﬁ"ﬁ sﬂl g%!
i ncl udi Hgno o erglel %%gf E?fpgjp

Mﬁ%ﬂa &l

mai ntaingd at 8.8 or abovg. As long as the pHis mai nt ai ned
ntly highelevel, the coatifig conpositions show satisfactory
cludlng rfom t enperatyre, lheat age, rol,l ep & a@d freeze-thaw

n addit€ongto btyder- Lorglng pol yRergl—at & particl es and
Wcti @hak pbl yﬁeru partigdl gs, 3t hB aqueousgcodty n§ gorpositi-ons of
cafififcl dedt ypi Gl 3 ogtlﬂgsﬁlggred|eﬁt5m5br-exanple t hey -
i ghtlréfi®Bctfn pﬁb t € stich®asSrutil € alid afatase titani um
nder pignents such as cal ci um carbonate, clays, magnesium
um num-silicates, mca, anDrphous silica, and dia- tonaceous
mers; biocidal agents such as zi.nc ozide,

t hi azol e-3-one, and phenyl 20 nercuric acetate coaIeSC|ng
et,mst.e 138 e ﬁgo%?gate,):@ ﬁh S
it ats%b% TRRSE é'afiers

ni n ch
\%ytbei%ﬂ@ B%vﬂi&%‘? an@@é% Fléee (E\bﬁlatﬁﬂﬁm%é(ﬁﬁhethﬁﬁ}idt&m c

13



_mettlng agents such as ponethernoxyIates of fatty acids,; al kanols,

al kyl phenol's, and glycol s; pignent dispersants such as conplex phosphates
and other anionic materials anBP982ei188B4t hese are preferably 25

m ni m zed, however); thickeners such as polyelectrolyte and cellulosic

thlckeners r heol o g% control ents such as ass00|at|ve thlckeners
col or ARSI cEhey éd"%ﬁg&?ﬂ

f oMol "‘g‘f’- o ﬂ}g{{%ﬁ Qgt*;;?‘g g! ‘r"t ﬁ °fé’ﬁtgs The
: earl I er y ngﬁ ce IC acndEt aos%dty) e i %T a ’v%ﬁé% g oon
._ E@OEE% (b W‘Q\Qr, e fa t| rrer,

$n rﬁxt .le t@ 'therfBchl b ? _mlnae@si AR éMu: -
ther ML s&.aar&stae%nasorﬂ atwaenqna & shitibn 8P3.8 § QP a%deﬁlze@ %fedatwattear (1200
IS rathlof b @fminDied %urﬁduﬁﬁhh@{embﬁétﬁrla aH BEHY, Affer Mo MERS thdaBBEdA Y FBnonfdr fsl I St
St age JImPIRIBEA mikturd 61158y weler . LH ietIx-B05, Bidd 8\ oD if acied BAle@B ARBICIOIRAGREs, 76. 5
g Ofo Tadbitiehof (Ho rSB6 @RcRinK TBAP RAioAsa EbnPgRRS AkeD P mititbs Xsdléibn 6filidogas rBMInd 405 g
~of st yosnpesf S86 digsotvbd Bhi 24 miydf lretazie adled. NE, 20575 AGe Git solitioh ,of 801 ol EEHPRNG D.5 g
2- (di ntiSBE [dasdivad jretthpl ofrvesten dscadgbda tAtior (aDbKEE D minufes Sibe disgbrsiinds) ecoled e roem
m Xt urtempesatyye espidiiterdd thyough x i1 (9gness Bcrepndé rechevenany aveticoagulugy. TheBreSilting dispsfsiant on
X- 405,ha9 81.5f6 splids¢ gt 8heBroeifield BV viedosity(R0 b \3/49) |ane nartigieesizefof 7§ ng oot of
t hesf | Nagesizgt. age nmonomer mixture is punped into the flask. Two mi nutes
thereafter, a ntxture of 0.3 g of 70% active t-butyl peroxide (TBHP), 20 m

~of O. eSO4 10H20 12.5 .m of 1% aqueous ethylene dlanlne' _
tetraace |c aC|d t untsa tr|h d ate and 0.

sut\f-vox prf’@’xfﬁ h% pea'ﬁ é{‘j ' tr‘:"'%ﬁ % b?g't?r and
add®d %W't'ﬂé 9 W ic ‘ta‘? Htﬂe’ce s% afir8 '°8F'Z‘t &P REE nononer

m xture .to the flask is begun at a rate of 14 g/mn anng with a 45
solution of 5.5 g of TBHP’(?O@bactlve) di ssolved in 250 g of water, and a
~solution of 3.8 g of SSF dissolved in 250 g of water, at a rate of 2 mimn,
mai gt ai ning the tenperature at [err] After . 100 nlnutes the addition. of
first stage nmononers is conplete, and the second stage nonomer mixture is
t hen punped into the flask at the sane rate. After 12 mnutes the addition
of second stage nononer is conplete. A mixture of 5 g water, 1.2 g Triton
X-405, and 5.5 g of DVB is added to the flask. After 10 minutes addition of -
t heaeSSF and so the TBHP solutions is conplete. After 10 minutes a solution
of 0.36 g of TBHP and 0.15 g.of SSF dissolved.in 2.5 m of water is added.
After 20 minutes a solution of 1.0.g of -TBHP-and 0.5 g of SSF dissolved in
10 n1 of water is added. After 20 m nutes‘another solution of 1:0 g of TBHP
and 0.5 g.of SSF dissolved in 10 nt of water is added. After another 20
ninﬁtes the, dispersion is cooled to roonttenperature and filtered through'
a 100 mesh screen to renove any wet coagul um The resulting dispersion has
7% solids, pH 55 9.1 Brookfield LVT viscosity 40 cps (spindle #3, 60
rph¥("3/60")) and particle size of 164 nm by Coulter Nanosizer. The
resyl ting polymer has a nonomer wei ght conposition of 50% Sty/ 5% DVB/ 45%
DVAEMA. EXAMPLE 2 EP0322188B1 The procedure of Exanple 1 is repeat ed
using simlar aqueous dispersion to prepare a copolynmer having the same
nononer conposition but an increased |level of Triton X-405 is used. In the
first stage nonomer mxture the level of Triton X-405 is raised to 153 g,
andsst he [ evel of Triton X-405 in the second stage nononer mixture is raised
to 17 g. The resulting polyner dispersion has 28.0%solids, pH 9.0, 5
Brookfield LVT viscosity 30 cps (3/60), and particle size 110 nm EXAMPLE 3
The procedure of Exanple 2 is repeated to prepare a sim/lar agueous
di spersion of a copolyner having 10 the:same nononer conposi-tion, but 42.5
g of® Triton X-405 is added to the flask prior to the induction of
‘pol yneri zation. The resulting dlsperslon has 30.2% solids pH 9.0, . : '
Brookfield LVT V|sc05|ty 50 cps (3/60) and partlcle S|ze of 63 nm EXANPLE
4 - 14 : :
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15 The procedure of Exanple 3 is. repeat ed but usi ng different nononer.

conposi.tions as shown in Table I.
di spersion are al so shown in TabErR0B2228 B6 30 35 40 45 50 55 12

- 322 188 Bl |
paddl e stirr
water (126Q,
A trr\l)jn,orrer )
Triten X-404
55% agtl Vel
188
|nduct|on of]
punped i nt &
active t- b

The characteristics of the resulting
EP O

err] 55 A 5-liter round-bottoned flask is equipped with a
er, thernonmeter, nitrogen inlet and reflux condenser. Deionized
g) is syirred, in the flask at [errd unde.r a nitrogen atm)sphere

m xi ng %00 g «of ~deisoni zed water, 170 g of
(70% active), 450 g of styrene, §b g of divinyl benzene (DVB, .
ando50Q, g,,0f (2- (di get hyl ani Do) et rretuhacryl ate 'EP 0 322
DVAEMA) . 84275 g of Trltggn ~405 3 s addedutodhe flask prior to the
pol ynmeri zation. A 25 g portion of the monomer nixture is

the fil agk. osTwp mynutes, thereafterma mxture of 0.3 g of 70%

yl per‘oxﬁ:deQ(TBHP) 30 n of 9. 1% r-aqtspeous [err] , 12.5 m of

xture i g pr'epar ed

1%

aqueods et hyl enedi amine tetraacetic acid tetra sodiumsalt (tri hydrate),

and 0.3 g off

of deioniz
t he nonomer

with.a Solu ion of 5.5 ¢

and a5sol uf

-85

sodi um sul foxyl ate fornmal dehyde & (SSF), dissolved in 20 m.
wat 8r, ii siadgedito]the g ask. Afger Z10~m nut es, addition of
mxtlire to th?d flask is begun at. & rate of 14 g/mnutes al ong
of TBHP (70% actiyg) _di sso|,ved in 250 g of water,
on ob 3i8 ¢ ol SSF Hissol¥ed i 8250 @ of: water, at a rate of 2

m / mi nutes, | mai nTai ning the tenperature at g5"C. After 110 minutes the - -
~addi tion of | nonoger is conplete. Amxture fedo g water, 1.2 g Triton
X- 405, andN gmof-DVB is a%lde% tio Kett]l e3|AEteR 1@ nminutes 10 addition
of \t’he SSF the TBHP sol ufidhs is conpl atfe™ After 10 minutes a soluti on
of 0.%36,, Q apd 0.15 g of SSF di ssol Wedwin 2.&.m of water is added.
After 2(3'1J nMhugpssa sol uti on of 1. (89 iof QTBEP and30.8 g of SSF dissol ved in
10 M of| waf eg i S added. After andt her 20 ra&l nltes, the dispersion is cooled
to roomﬁ{ enpe¥ tgre antj j1tered tohrough a-2108 meshescr een t@ renove any
wet c‘@ag‘ulﬁm“ resulting di SpEfgSl on hasﬂ lﬁS%SObI ds, pH3®.1, Brookfield
LVT viscosify§R0 cps (3/60), and particle $i z& of 75 nm by Cﬁ)u,lter 15
Nanosi zer . cEXBMWPLES, 16; 28 The proce ure oﬁ Exanpl e=15 | s r &p@at ed except
that the n‘ﬂ : r'cQI,’rpoSMlonS g e ‘nodi f red asa20s shown T&Ele 1, which
al so incl udbs the pH, percent solids and pg ticle size of thear«esultl ng
di spewsi ona| 25 3p 4 > @ e~ T2
dipewsiongi25 BB 1 12 181 3 % g a =%
o ~ al .« - ~= @
. ~— =
1 - : DD
: : . © -
& B igigy gea | gEE
' o (-] S~ ﬁ Egﬁ,i."
- =2 T A T TS T B S v o > Ez8r
s ' " w0 ™ 09~ 3%s
- B ODe—
0 [ 1 ] | [« | i t o) F. o F‘: ﬁgﬁ'?gf’:
40 - o i - i 1~ e ~ o 25’%{«.%8%
ERMEA Y
SavvEs,
(] [ (L
N E 3 ]
-45 -a IQ§§< I.E'
: a [} [} < .g 3,., $;g§§§-§
= S £ £ < W - UE EdEEC< 7
B Moo [N E E § K 9 DE= '
<< QO 4~
x 2% § £ 882 3 @ 5 &
o 1] W X2 o O A & O A < aeg. HONM e~
EXAMPLE 29

A 5-Iiter' round-bottomed flask is equipped with a p_add'le"stirrer, thermometer, nitrogen inlet and reflux

condenser. Deionized water (1200 g) is stirred in the flask at 60°C under a nitrogen atmosphere: A first
stage monomer mixture is prepare_d by mixing 350 g of deionized water, 119 g of Triton X-405 (70%

15



45 50 © EP 0.322 188 Bl [err] 50 EXAVPLE 29 55 A 5-liter round-bottomed
fl.ask is equ| pped with a paddlie stirrer, thermometer, nitrogen inlet and

refl ux condenser. Deionized V\/atEPO(31.22088§) is stirred in the flask at [err] =

under a nrtrogen at m)sphere ‘A first stage nononmer mxture is prepared by

m*xi ng 350 ter, 119 of Triton X-405 (70% EP 0 322 188

Bl act |'°‘°“" pr vinying “Pof r@ﬁ/h "b@-rﬁz'eﬁéo %(dg%%aa@ptew) and .
1O

350 g 3} 5{ !?Fyrehe’)%“ Qf 'Emy fA gbgf,ﬁn’?ﬁg%%ﬁ ge

monorer arr bﬁE eR@E 35 .

Trit 9” pgryﬁ]t atro g fzor rst § eoro %w 1

2- (t - byfithedNthéreaksi lxtm%t ¥ ol @’/o E 2 ((f!’ 625’ :

~char ged=e9@ .fohso, f1b@5’1ﬂ o@ﬁ%oaquédﬂs Biﬂﬁedeﬂr ind 'te@QacQt th&r % %a
S

porti om.30§ of Kiuini suidxylste AGRABIMENBSFIUBSMES inl S0 ﬁth&rHeBH% térrt Qd

TWo i miedkesiter he mevaites Sadditien &1 thd HHEstRb ndnemdd nidfurd @Vna Rbsk Ve bdgu i ¥ ata%f%'
( TBHR) g/iifutasialong wih 4 Sélaiouei@asy raBHP (12 &tivd) disdolved/in 26018 Blate? bityd SIRSH & nl ne

t et r aadétd o SSEidibsdhet ira259 @okif waters ai 4 raetorf 2 imyahinaingihtainingl th tefpBratdfe &% 65 Q. Witer T
sul f oxylP&minutes theeddditidmye dirsf $8&6) mordlinsisis |cureplets,Mund Ghendecddll stige MBMGARE mdBkEE, |S °
added tthen tphepdd intghe (Rl elrthel Gamwi miat Afer 12dhttivtes K adiiiticnhet sbeond btagel MGBMBDIBONET
m xt ur EopRiete-Hfemixlureck Sigsvatpading HritorX-Aep; anddf5 d df DMB is themadued heflasingiteritoh a
sol ufi HP'PUE?P “5’ as'd' g the iS5 W%Tatit’ sohetipnadis seronlele dftpr 10 2B@itey agolutmtat 0.36pd a
sol ut | ?f 3§§rﬂ's ‘segdﬂ %aﬂ Pirvales i5 agidest: Afigit28 minutps azsoluisnest & gofn i n,

mai nt aiy Jj g or 'smdf’@'r AR G0 Frinuige arpthehwoluienif (i0arpf of
first oae% rat :: Zr:' re '°é ot i é‘ddggc'tthaa@tharg@ Ripesie dispssienis i s

t he\y 93 2§|7 G Gé Bmﬁgm %ﬁ g ‘g, é\;gnqnhd‘teb?agﬂ‘é" -2 tion
of secqm y R Xt BFEYON 8 (/6 i partigle Szgi0f B ¢ oy
X-405, and 5 5 g of DVB |s then added to the flask. After 10 15 m nutes -
- the adeidnphn 30f 34 he SSF and the TBHP solutions is conplete. After 10

m nut eS—a sofution of 0.36 g of TBHP and 0.15 g of SSF dissolved in 2.5 nl
of wat er The salél pebcodiVel £ ExaMpBi2d W RPeatbdS | priphrd Rinfibr dgubud dRberddisRx thQ 59
-of SSFmindeen cangbsition id thodiliedGk sHEVher Tdb® IR AHE bharabblistts cg(t’ne%dﬂltlhdaéspﬁ ;

sol ut'i else gifendn Tebly Ibf TBHP and 0.5 g of SSF di.ssolved in 10 of vvat er S

added. After another 20 minutes, the di spersron i's cool ed to room
tenperature and filtered through a Igdkmesh .screen to renpve any wet
coad®l um The 20 resulting dispersion has.29.7%solids, pH 9.4, Brookfrel d

LVT viscosity 40 ghsod 37 60), an PRI TiggT € ST of T —Joul ter _
Nanosi zer. Exanpl e&s}‘%SO - 34 % Thgqc c¥ea =) gfrmdﬁé}e L% le 29 is
repeated to prepare simlar aqueous dM%'?@P%‘FQﬂWQS"@Rcept t he fononer
.comg?sr tironis podified as. [shown in Tabl esiddeli. The charactgristics of the -
resul ting dispe bsfunb oue al’SB uvc.bé..-au.c:l.. Tkl e 111 30 - -
Example . yro Evd ﬁ 25 Boe40 :g% 427534 Nbnonmer
Cogposition’ Sta NE\ 250 250 0| 475 :
_ @/ _ 25 R 45 475
: ALMA ' : - 10 - -
40 _ :
- Stage Il
styrene 192 225 .| 240 | 45 225
TBAEMA 200 | 250 | 250 50 25
DMAEMA - - - - -
4 _ DVB 25 - 5 2.5
- ALMA 8 | - 12 - -
_ Polymer Dispersion Characteristics
% Solids ] 306 | 300 | 209 | 207 30.3
50 pH 94 [ 95| 95 | 91 9.1
' Particle size (nm) 63 70 . 62 ' 66 62
1 amount by weight '
o -
Example 35 -

Water based _paints were made by mixing the materia_ls.in the amounts shown below. The grind
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styrene 288 }225 240 405 - 427 5 DMVAEMA

300 250 : 250 ' 450 475 DVB ' - 25

45 ) _ . 47.5 ALNA EP 0 322 188 BD _ 10 Stage 11

styrene _ ' 192 225 240 45 22.5 TBAEI\/A

200 25 DVAENA 45 DVB

25 mgredxents were m| nd ground o Emlssoiver at’ 3800-4500 feet/ngn {f.p.m. peripheral speed) 12

Pohytrer b BEPEY O FarEPLPY sidf’%"sm%y&%ﬁ"*saﬂé fow speadl. {1 fool = 0% metres) 30, ¢ -

299 29.7 _ 30350 : pH 9.4 :
?c? z '91Part|cle size (nm 63 Amg@anT - 62

66 - Geind In t by wei ght Exanple 35 Water based pBY #&:33Ere nade

by mxmgté,_he materials in the amounts shown bel ow The grin 46 EP 0 322
188 B1 ingredients were mxed and ground by a Cow es dissol ver'at 3800- 4500
- feet/m maméX. e (gespphesmt)lspeed) for 15-minutes, then letpgpwy with the

| et down i ngredi ents at | ow speed. (1 f oot 0 3084 rretres) ‘Amount 5 Gind

| ngr edi 8Afnium hydroxide (28%) _ by wei ght7%at er '
98. 76 T persant)l L 12.19 10
ammoni um %de%{)%d%@ 8% B 28 1% et hyI ene
gl ycol Nopco NXZ (defoamer)2 : 28. 75 Nopcg, MNXZ

(def damer) 2 S 6.25 15 Dowi ci l

20% wat BpvietbAdyater (biocide)3 : 1.7C Mabi®o 422 (iron
oxi de) 4 120.85 Silica 1160£er rj

231. 28 YEPAFR AfF ((HEPR) oxiderd
4.5/ Leg(ﬂgy\@almﬁdl ents 25 anionic filmform ng aqueous di SPErsd on (52%

. soli s) 349. 80 containing anionic, aromatic type surfactant. Nopco [err]
0. 64 Teakhoatel 509 amoni um hydr oxi de (280/c) 4,38 N
- 4.00 water | . 224.12 35
xR 708. &. @!igvgr?nﬁ{c)redients 4.20 :
25 I
- anionic film forming aqueous dispersion.(52% solids) 349.8¢C
containing anionic, aromatic type surfactant.
Nopco NXZ , ' : ' 0.6<
a0 Texanol? o - 9.15
ammonium hydroxide (28%) _ ' ' - 4.0C
‘water . I | o 22412
3% QR-~708 (t_hilckenex:)a_ _ ' ' a - _ 4.20
o | 1097.96
‘\,_,z’ _

40

45

65
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1097 . 96 40 45 50 55 . EP 0 322 188 B1 1  "Tamol" is a trademark.of
Rohm and Haas Conpany. 2 ~ "Nopco" is a tradenmark of Di anond Shanrock. 5
3 "Dowicil" is a tradennark EBf0 B2ad8@8dm cal Co. 4 "Mapi co" is a
trademark of . Col unbi an Chemi cal Co. 5 Silica 1160 is available from
ITlinois Mneral Co. 6 "Attagel" S _atraderrark of Engel hard Corp. -

Mngral & Cpem & (W] | refd ped at u s clay (hydrous .
magnesi um SCIP| [ ca? ; . i’é% gfach Jﬁlf)l qE ﬁ%‘"ﬁ ?3‘8 Y-East man Cheni cal
Products 152 "NOPGO" is af brademark 4ft piavend\Shamrdskoent enedi ol e
nonQi sobut ygat e"D&vlc:l.lQ?r.s?Qth'aaeﬁax&obfg%ﬁtﬁ‘?&ﬂc%f% associ ati ve thi ckene_r

e wa '

avail.abl e from Rohm and, Ha Conpany er-pPased paint had the
foI | owi ng pf oper?RISO" nisyAehiademmiinet CalsmptanaChemical £0.38% vol ume sol i ds

= 33. 4% . pI-B— 9s5licansiaa sswﬁma&ir&ﬁ:ﬂﬁmstmnkéal Raints 1A 1B 1C 1
D and-1 E vwe ,,repl ormn ueous di spersion on a
sol ids 25 vvel g%g H’tsa %I#"FﬂL" a8t f on of wat er
i nsol ubl e, V\eakCMgsalﬂrmmsnmI fqtectefmeGXaptﬂip)am@js eflaxag@tausd at |evels of -

0, 1.0, 2 5, b. Hagré@@uneruQ{e WEI ght respectively. The effect of the
mat eri al ?m Exanpl e 9 on t water spot resistance of paints 1 Ato 1 E

is shown in Tabl'Ee"Ia’Wl'I'éEI%WQWaPﬁtEaShWEMCQIQPMMr (Ww . Water
Spoft® Resi st ancefor I%elza:t—um&mmen@ngéﬁ@,ﬂe@{ol( hEhai sBeStyrabld, Spot s) :

Exl(:){)agtsed S a&ﬁ %é 1s a polyurethane,type associative thickener g _ o
0.69 1C ~ available ZFr&m Rohm and Haas Canpany. 8 - -0.46 -
1D 5.0 9 0.36 1E
10. & 0.34 40 ~ \Water spot
resistan W 3 ) and
b W d@sﬁf%g %,g; Eﬁ@ewéwwﬁw R

of dei OmPZ' 1XV31tB {C G}becmt.rl If@ﬂer xgﬂa& Qherith rPerl a%owspgllsaopwgs&lﬂs dr y

Spobd | Wsight Perdsiigh ibhsid ke ks arqaéoeﬁ dibpeRditnlof vﬁtel%mwl vediOpa3E-RINEHBRRIEYA 18b,0N Of
Spot t i pmelst Eafble@atligGkiong, 1.6, XHBS, by MSPBY Walght ResbEbiively. ITHS et @Ry e, -~ but
cast i n@atérial kdrd BRampls 9GA IR valkr 8pot BiaRE ofRintsSIARG B RiskowaCtabRIv.pOl ypr opyl ene.
After 24 hours of drying, filnms are renoved fromtheir substrate; placed in
a petri dish and water at 20 tines Teeeight of the filmis added. The
di skeis covered and the filns are all owed:to. soak for: 4 hours at [err]. The

amount "o fragl T P ically and
reported e'lsé(ﬂti vg ?’%;HF 'hBPEI e %? W?g_q,ggt Ne%ﬁg?:g c{g{, sﬁ% EQAIVPLE 36
50 L 1A | 0 4 - 1.00° ERRS
% iB 1.0 6 0.69
: S [ 25 8. 046
o 1D | - 5.0 -9 ' 0.36
% | 1E . 100 vg 0.34

40 Water spot resistance testing is done by drawing down paints with a 3 mil bird and letting the paints dry '

for 24 hours at 50% RH, 78°F (about 26° C). Drops of deionized water are then placed on the paint films
and allowed {o dry. Spotting is quantitatively rated from 1 to 10, with 10 showing no sign of spotting.
Extraction testing is done by prepating paint films as above, but casting of films is done on a release.
substrate such as polypropylene. After 24 hours of drying, films are removed from their substrate; placed in
-a petri dish and water at 20 times the weight of the film is added. The dish is covered and the films are
allowed to soak for 4 hours at 25°C. The amount 'of surfactant in the water is analyzed spec-
- trophotometrically and reported relative to the control with 0% Example 2 (Paint 1A).

45

EXAMPLE 36
50 ————

The blend stability results given in Table V show the effectiveniess of a second stage in providing stable |
_blends of weak base-functional polymer particles with film-forming anionic latexes. The use of nonfunctional . .
‘as well as TBAEMA—functlonaI second stages ls shown

. 85

18



The bl end stabili ty results given in Tabl_..é V show the effectiveness of a

second stage in providing stable blends of weak base-functional

particles with filmform ng ani OE® 0-3R218XBS.

wel |

as TBAEMA-f uncti onal

The use of nonfuncti.onal
second stages is shown. 55 18

Table V Blend Stability (Brookfield \/scosMy 3/60) 5

Test~Mat eri.al

Second

| ni'i al

vedrble V\bnt h St age Exanpl e 24

pol ymer:
as .
EP O 322 188 B1-

T

"1 Paints are prepared by blending the test material

140~ . 140 Exanpl e..15 150 gel | - Exanple 18
160 - 0 180 Exanrpl B|e.?c86tabmty (Brookfleld v.sco%ﬁpa/m) gel | E)O'ExanrplrleI 31
17 - T 11 ge
Exanpfe 3 N T"f%{e" }ée”“ [ el &"gl’m 8'°’3 N - 180
200 1 All blends are %% (solids S9 | ds). tlest ngteriall bl ended with an
ani oni c | atex cont ai nifngxammledi c surf_a(tam 'Blend t14@al|l solids is 55% 2
"N nonfunctional sec&mIPetiggd; "T" $ T8AEMESK uncti ondl second stage. 20
Exanmple 37 The data prle§&amrldsi  Tabl e | VI howns tHe 183 fdct of varying the
proportion of nononer |ﬁxat"l?@2§econd 25 sl’ el 98! t He “nmondmer in the first -
stage on the water spgt Ef‘aé'&’(e 1ar]ce P pailfit s Gopt di Phg lweak base-
functional particles. |TAA®NT Test, Matelz 18 @i St tche Second Stage?2
Use Level %3  Water -dsp%x:mgﬁzgi stlangg Baqréﬂae 3 200 9/ 1 : :
95 Exanple 9 L1 5 9 Exanpl e 11
1.01/2.99 51 All blends are 5% (solid3 oExialqwtq;t rhdterial blended with an gnigflg 2. 99
19 3 Ex arrp|l§ex_|_@ntammg anionic surfacignt/ Blergdotal solids is 55%. 5 '
3 Exanple 12 2"N" (ﬂyn@fuggnonal second stage; "T* 7 TRAEMA-functional segond, ampl e 13
1/ M 5 _stage. 4 .40 Exanpl e 13
11 * 9.5 4 Exarrple 14 2/1
5 - 8 Exanple 14 2/ 1 7.1
9 ExanplEsaniple 37 0/1 5 3 45

with the pai nt of

Exarer e 357 he Zawg¢nragentecs intTable 4t shews thaefedt af faf vrnstth%wrag)ehon of menegeein thesesandond
'stage. stage to the monomer in the first stage on the water spot resistance of paints containing weak base- -
_ functional particies.
Table VI °
30 - _: o
' Test Material' | First Stage Second Stage? | Use Level %3 Water Spot
- _ 1 Resistance
Example-3 ‘o 5 9
. Example 9 191 5 9
: Example 11 1.01/2.99 5 - 3
.Example. 11 1.01/2.99 19 . -3
Example 12 1.01/1.99 5 3
A Example 12 1.01/1.99° 14.3 3
w0 Example 13 " 5 4
: Example 13 1 1Al 95 4
- Example 14 2N 5 8
Example 14 21 7.1 9
Example 24 on 5 3

45

2 Weight ratio of monomer in first stage to monomer in second stage.
3 Use level is weight percent on total paint binder solids.

1 Paints are prepared by blending the test material with the paint of Example 35.

50

85

Example 38

. The data given in Table VIl demonstrate the effecf of .using amine-functional monomers of . differing - :
molecular weight and base strengths as measured by pr (determined by half-neutralization point pH) on
the water .spot resistance of paints prepared according to Example 35.

19



[err] Use level is weight percent on 'tbt.-al-"pai nt bi'nder solids. 50 __Exarrp'l e .

38 The data given in Table VII denonstrate the effect of using

ani ne-functional nmononers of dtF 0322 M8 Bl ecul-ar wei ght and base strehg-ths
as nmeasured by [err] (determ ned by half-neutralization point pH on the

~water spot resistance of paints prepared according to Exanple 35. 19 EP
0 322188 Bl Table VII Test Materialf&¥]  water Spot [err] Resistance

“"Exanple 15 .9 9.5 Exanple 18 . 8 - 9.5 Exanple 21
7 10.5 Exanpl e 25| Test Materi@' | Water Spof |t PK, - ' o
Non ' 5 [erq]All test |noegstwaby werg used at 5% w w on total

bi nder solids. is Exanple The data givern i able VIII- conpares the
ef fect on water spot resi s@%ﬁﬁ%ﬁ%f t he g\eak..baé"ge-functional particl es of
the invention having Tgs|bglmeahd [above an]i ejy |t enperature. Water-spot
resistance is inproved oml gdpielBe jcasegof tlhey ngn-filmformng material .
20 j4able VIl Test Materijanb@rr] [lerr]ls . E.o9m Tenperat ure Wat er. Spot
El(!’;l?prgr rzrgr [ e:? ?\]S ' st aanAﬁ%&HAt&aéVvem used at 5% v@v ?{btﬂté' binggrssolid_s. _ S
5 [err] Al test materials were used in paints at 5% w w on: total binder
~solids. 30 ' 2 Gass transition tenperature cal cul ated
from fEgamaeed® conposition. Exanple 40 35 The data in Table XI denonstrate
the utility of weak base-functional particles as the weight percentage of
ani ne- f uthe tdpia giypPn 8t Tabip Vi comPRrgs |1p sfipcLiorvaiee SPESriesiptance o Mpayeale BaseiuBptiogal i de

r ange Parieles| & e inyeptiqp bpvingplas Relow: and ahavecsmbinnt temperafurey XYatersnok savistapcelis

8 45 improved only in the case of the non-film-forming material.EX arrpl e 19 B Ex arrpl e 27 |
6 NBne 5 [err]Al natﬁuéql)ms used in paints at 5% ww on total
bi nder solids. 50 O ains _ :

Test Material' | Tg? Room Temperature | Water Spot

25 Film Former |- Resistance

'Example 26 19°C Yes = 5

Example 28 65°C No - 8

None - ' 5

! All test materials were used in painits at'5°/;_ wiw on total binder solids.

30 . L . o
2 Glass transition temperature calculated from monomer composition.

R

_ ‘Example 40
' ‘The data in Table XI demonstrate the utility of weak base-functional-particles as the weight percentage
of amine-functional ethylenically unsaturated monomer is varied over a wide range.

_ ' Table Xi

40
Test Material' Water Spot

Resistance -
_ : Example 18 8

45 . Example 19 -8
Example 27 B -
None ' 5

1 All materials used in paints at 5% w/w on total binder solids.

50
Claims.

: 1. An aqueous coating composition comprising an é_nionic specigs-scavenging system including an
55 aqueous dispersion of non-film forming, water-insoluble, weak base-functional synthstic latex polymer
- particles, the particles being polymerized from monomet including ethylenically unsaturated monomer

having a weak base-functional group, and a volatile base adapted to maintain the pH of the aqueous
" coating composition above the pK, of the weak base-functional group prior to and during the application

20



1. An aqueous coating conposition conprising an ani om—c’spﬁéﬂas/m ng
system including an 55 aqgueous di spersion of non- f nm‘(“\m
wat er - i nsol ubl e, weak base-furkft® 82%188Fht hetic | at ex r“‘l

the particles being polynerized from nononer includi ng | eni dal F

unsat urated nononer having a weak pagﬁgmfunctlonal group, and a vol at| |l e
base adapted to naintain the pH of € aqueous coating conposition above

the [err] of the weak base=functi. group pri to and during the

appl i cation 20 Tabl e ITestsbsriallvyt é\lateasip@r rpke [Vater Spot [err]

Resi stance Exanple 15 9 Resiglange Hx anplie 18 8 9.5
Exanpl e 21 7 ExhPpi@ 15X4npl eg 25 95 | 6 7 10

None 5 [err] Blampkast |mategsial 4 ves 4 used at 5% w w on total

bi nder solids. 15 Exanp|eed®pidle data giver] ios Table VII1 conpares the
effect on water spot res|sbample26f |t he &weak |base-|f unctional particles of
the i nvention having Tgs| bdnew andjabov@e anfji ent |tenperature. Wter-spot

resi stance is inproved onky fe&r{ﬂf"algﬁ@rguge a n Shtf:ﬂalldﬁdfspsro ng material.

20 Table VIII Test Mater L-a' eF-F 00Mm- lenaper at ure ater Spot Film
For mer Resi st-ance Exarrpl e 26 [err] Yes 5
Exarrpl e 28 [err] No 8 None '
- Example 39 5[err]AII test materials Were usedin paints at 5% w w
on t Ot al'I'hebdat ensl lge VII co ares the effect on water .spot res:s te v?en Ibt 9 on
t I%r %faﬁwgr \lileni vm5 '5e \9% aggfrerp IGE'I{ i g{( er-s;Eot resns ancée ?s!at ain
T I o} thE ndtt ,Llfgr%n aq ase- Ional  particles as the
Weg,gfht rce tage o am ne- unctl et hyl eni caI | y unsaturated nonomer is
vari ed over a w de range. Table XITagigvTest Material' =~ Water Spot
Resi stance Exanple 18 . 8 45 _
Exanpl e 19 S—xammteT 27 6N 5 Al materials
used in paints at dogtalerdn| 08 al 610@3};’%96@["8 ?ﬁfra’%i ms 1. An aqueous
coat i ng conpositijon_conpri sing ani'Gni rmqehpm e AR g ng system
i ncl udi ng an Example 26 19°C Yes

Example 28 65°C No 8

None - 5

' All test materials were used in paints at 5% w/w on total binder solids.

30 - . i
2 Glass transition temperature calculated from monomer composition.

Example 40
35 :

The data in Table Xl demonstrate the utility of weak base-functional particles as the weight percentage
of amine-functional ethylenically unsaturated monomer is varied over a wide range.

N Table XI
40
Test Material’ Water Spot
Resistance
| Example 18 8
45 ' Example 19 8
Example 27 . 6
None 5
! All materials used in paints at 5% w/w on total binder solids.
50
Claims

1. An aqueous coating composition comprising an anionic species-scavenging system including an

55 aqueous dispersion of non-film forming, water-insoluble, weak base-functional synthetic latex polymer
particles, the particles being polymerized from monomer including ethylenically unsaturated monomer

having a weak base-functional group, and a volatile base adapted to maintain the pH of the aqueous

coating composition above the pK, of the weak base-functional group prior to and during the application

20



55 aqueous di spersion of non-film f or i ng, MW
base-functional synthetic |atex polynmer particles, ﬁﬂ@t I cl es being

- pol yneri zed from nononer i ncl udiBR)0 82hiasedt cal ly u jﬂ’ﬂﬂuﬂm havi ng
a weak base-functional group, and a volatile base a n the

pH of the agﬁeous coating conposition above the [err] of the" weak *
base- f unctd 8R&P™ pr| or to and during the application 20 EP 0 322
188~B1 gf the conmpo S ti.n Lon ace to
Cclai m 1S f@utﬁgh\%}w °f§§f;";é°°“"" 5B © AP Do O e o B P a1
neut r@l i zalion eous coating .conposition according to ¢laim
1 or cl §' ni\nzac}(\@c%é @bdling @&nﬂb‘%ﬁ% Ras&nd WGk ON&! iR 2V WRFsid Hie HoBPBsEMintofd
noNONer i Niglyhal 8 Grepaied Groh itinbrh & iRtudRb RdInERin6dhd ¥thiABridl brdbirate @ RIBRSRE, o £ O aN-
extent of dnleghtor irdin ¥ & BPoebby RMighel BdotaDhoroer. t Ot al mononmer. 10 4. An-
aqueous coating conposition according to claim3 wherein the o
~am nee f WNCAn ajdadus RBABGREMLSIIdN FEHGIRG 1o 1N L Bhdrdin 6O aﬁﬁfeamﬁonhynmmql'nctomof t he
t ot al m)nqmeersf&maanoa(qpmmsny@@@budhgnemm@qrﬂeron according to claim3 or
claim4 wherein the am ne-functional nononer ‘is 2-(di met hyl am no) et hyl
met hacr $4 aAncaqugouPcdatingtyanpdsiin arodrdindiplclaime? brectaing # ahesein 1§ a@ine-Anctisral eouner
coating cdwpttmativamineistyl htrgryiels oafrirbpylesieelbthy "@thwfth| ch is prepared by
ermul dfon pol yneri zatjion. 7. An aqueous coating nposi tion accordi ng to any
precedi frg A 2AUPRUAIFEFIRY [FOPRASTIGo3ReOTRiAg & F’Un?f?‘reﬁ'ﬁ%P'a‘Q‘OWh“’h IS ARPETRE OY PAVBPR | es
are pol yne‘?°|V2‘§EFa1'9'? a 5| ngl e stage 8 An aqueous coat| ng corrp05|t|on

di f t |
| dvek | Z?tﬁ*" ﬂ@% ? iR ‘1‘“’2’ m \Zr?B’f Pt ot "PaE o SPat e R Lo
base- ?unctl esare Bmenze D ¥%d in the first stage. 25 9. An
aqueous ool gougesgae Lk B0 G&fu‘ga P oFABHIT § W56 oty BEERIend 0°
I's pol ymerg a'ieQnBa ROTHRS sdqlintisly! m% %&qm%t lon8l: st s qgé‘%éksbéégﬂhbtﬂﬁﬁ

conp05|t|q,tb,@.¢.g,(ue b Belyh&ized iRkt QigeCl @I'M 9 wherein the first stage is
pol yrgeri zed 30 rom nononer whi ch includes 2-(di nethyl am no)et hyl

et hacr gl sAreaqédils cbiing ebeposthion tad@iirdgr 16 NakDA whedoTR the Sedvhll 3Bgd BIpblyméiize® fréni oM
nonomer  whihaomediadiuddig styided.di met hyl am no) met hacryl ate. 11. An aqueous.
coating conposition according to.any of claifns 8 to 10 wherein the second
st age cOOpAn Beeou$ caatingdvopbsitRn Becbwling @0 gaimBam klain9 werahthe frbt stdge isveiyknerized
- base-sf unctfroonabnovat ebictpiotiydee 2:(di@8hyIdminofethyhgetbasndata it then spconsngiags i fromomon-
~accor di ng amsr eybglaniiallylitee fjoe menemer we'cfs@@'eﬂq#ﬁrag@lwmt@@slatﬁf om about ‘5 to
25 percent by weight of the ‘weak base-functional pol rrer 13 An a ueous
coat i ng Tt B¥PeYSotPaifig ceorRPSiign tascading it a1y HaBs & P HA wsreiy fhp rﬁef‘lﬁ‘g

pol yrer pafofmpPses fom goout 2.5 1950 gergent B‘(/\‘-,’-‘?'%Bf 5 ek baspAagtiond! ivx PRIKPr at ur e whl ch.

1S at3I s 10Ces us de ees rea h1anthea tion tenperature: of
the com s&y‘ta 05 sopin gome g ;@giﬁ 07 B ARgp HR ST Ay
preceding ¢ | ncF‘UE'ie% gueous™ di sp T'On of wat er-insol ubl e,

a”'\“fm' cgh !y %&B@Jugﬁgauﬁ@’ Ebﬁﬂb@é.ﬁoﬁ é?; YRS cbif XA thd AR FimHdRhiR] poy AP barfiRE

ani on,C SWal&Ga afbrage glasd ﬁ&H‘smonl pérhturd HHRA US aiCiOR! 1) BolGR TR RIS bi&&eﬂ{ﬁﬁpfhgl ng
to any onegp Rcation GentoREAdr B cg,lngdsmsn wherein the conposition further i ncludes

filmformng polyner |atex particles. 50 16. An aqueous coating
CONMPOSi ta.0Mn M0EcdE dbatiah Ectnpdsitah Rccbiingwh erfyairetediteciava irgliting ai el dispedsioneak
base- water-insoluble, anionically charged synthetic polymer latex particles and at least one anionic surfac-

- 45 tant.

15. An aqueous coating composition according to any one of the preceding claims wherein the composition
further includes film-forming polymer latex particles.

50 16. An aqueous coating composition according to claim 15 wherein the weight ratio of the weak base-
functional polymer particles to the fllm-formmg polymer par tlcles is from 1% to 10%.

: Patentanspruche
65 - 1. Wisserige Beschichtungszusammensetzung, umfassend ein - Abfangsystem fiir Anionenarten, em
schlieflich einer wisserigen Dispersion von nichtfilmbildenden, wasserunliSslichen synthetischen’

Latex-Polymerteilchen mit schwach basischer Funktionalitat, wobei die Teilchen aus einem  Monomer, -
emschheﬂllch eines ethylemschungesattlgten Monomers .mit schwach basnschem funktionellem Hest

21



-functional polyner particles to ‘the fil mform ng poI mer S from
1% to 10% Patentansprtiche u5 1..-Wsserige Bes;l““ ;ml lm MEetzung
unf ssénd. ein Abf angsystem f EP 0822088841 t en
wasser i gen Dispersion von nicht-filnbil denden, wasser unI 63I i chen
synt heti schen Lat ex-Pol ynerteilchen mt schvvach basi scher Funkti onali tAt
wobei di BOIVR!ﬁﬂP'th@W aﬂ%e'@q WekHon/merigrate Bags, wadurehidar pH ¢4q wissargen Beschichtungs-
et h~y1 eni & g@% e 98T, SlelVertes des isciwrapy esicion Spidionelen f Rpsks veend em
Rest wahrer\e__l rOAn:gIQ E%ger isammensetzung gehaltin Y’"Fdl 1111 1 1 11 11 11110 .. o

LAt o S 0 R R B R L
- wdsSerTg . rtes
des schwa B ?I B%am sc:% AT IRk sls%"r?ré er et es vof und wahrend der Anwendung
“der. ZUst iysb SRS BsZithth &QQ@:%Q&&GE;% toAnsEruch PGRES, Ivdhn das Polymer mit schwach
Bes Chi Chb4aaRg HSMERBIRS Gbe ik MBReABRRIIBIN binl8h) bhidh oSS HBE Dencse el nen

am fgal bn et Ardd-FunkiRhahBg RUAK Sindde BRASBA 8 bidHs GBIl d¥OBeshmiMoRonferd Rérgeslt -
Wasseri geirgdeschi chtungszusammenset zung nach--Anspruch 1 oder 2, worin d.as

Pol ymér mit schwach basi scher Funktionalitat aus ei nem Monomner ,

ei nschi i v@hkdetde Bisttechtuagsaysanmbietunggrsaaishrgties) wobi oREMSoned mit AmimiFunktio-

Am n- Funkdiitio2bbis 8% Gew. 4 dos Gatamemoremer&uatistvon- 5 bis 75 Gew. - % des

Gesant nononers hergestellt wird. 4. Wsserige Beschichtungszusammenset zung
nach /AnsWésrerigeBesolishiungsdussmivbnselrwng natht Aospriueh o t4i worinrdah Mopamep (nitAnn-60
Gew. - % dEBupkigaalittir(Rimetidainqgifyiprethacrylat oger %gg@mig@ethylmethacrylat ist.

Beschi cht ungszusanmenset zung nach Anspruch 3 oder 4, worin das Mononmer nit: -
A SEuies ﬁ"BQ?aP?sf"l‘E““?g?EiaWE‘PPzF% 776 ét“PWI%t’?T%W?’H?“ Beperiche, die-durch '

2- (- But ﬁﬁ“b\'ﬁ?’?‘?d:f@f“ﬁwm ﬂ'&‘(’ﬁ“ﬁ) ffd- |st > , 86. V\asserl ge '
Besch|7chwégs% s%tu%et un em de 1er ehen%Z prt t&e, die

g am ens ginem de 0| ]
dur ch 20 o S Qc%w? bxgig%nér% tm of Aoty cefthitiap, 08
Beschi chtu gszusarmense Zzung nac Y nem er vor 1erge°h°er¥ nspr he Worin

i €., Y WALl B abe: S GRS bk lor A ek P8R 1 68 of Bl BOTLaBNZ] GE
Stufe pobmwi%a{ e g%:tmwézg&mﬁeﬁ& MDA AP BIRRSRL ZUNg

‘nach ei neigt W6kiert \Wobi Wﬂorﬂam@ﬂ Mit %hwmrdagséﬁbﬁlkﬁbﬁ‘d&tat R Aol 596t Giufec;f% Mefd T
schwach aa—swﬁd;her Funktionalit~t sequentlell in mndestens zwei Stufen

pol ymeri- siert werden, wobei das Monomer nmit schwach basi scher

Fundet 190N Ebdetide Bébcﬁlﬂﬂun@fzﬂéaﬁﬁue&etzﬁﬁg pahyABpruch 8, ®drin aib rzdeite3Stufe Saus \AireMer | ge

Beschi chMomysz ebsateibatzelnglymadsiertArgpr uch .8, worin die zwei te Stufe aus

ei nem Mononer, einschlieBlich Styrol, polynerisiert wird. 10. Wisserige ...~

. Beschu@hmmgmﬁ%mmwmmgem@wmn@m erhch eside?, varin dipsiste Sileausreinem St ufe ..
aus ei neMPUO"I%ﬂbﬁ@r(n'mél‘aﬂa@ﬂ%)ﬁ"wmmm'awfﬁe‘)tm'ﬁ;A'Grré'!eﬁ%t§P“ ¥ eﬁ‘ﬁmd\éﬁmfﬂefund d| e -

zwe¥t e  SPA¥Rerigiert werpene AesBwRsRAichen frei V°"|c?éﬂey‘rfé‘?“P'§'Pfe?“E3°m gl ﬁ‘(D‘Yﬂ%EEV‘?"FW")' .
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14. Wisserige Beschichtungszusammensetzung nach.einem der vorhergehenden Anspriiche, elnschlleBllch
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15. Wisserige Beschichtungszusammensetzung nach einem der vorhergehenden AnsprUche worin die
' Zusammensetzung ferner fllmblldende Latex-Polymerteiichen umfat. :

- 56 - 16. Wéssenge Beschlchtungszusammensetzung nach Anspruch 15, worin das Gewichtsverhditnis der
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- 50 13. Composition de revétement: aqueuse selon la revend|6at|on 12, dans laquelle les particules de
polymére non filmogéne ont un point de transition vitr euse moyen qui est d'au moins 10°C supeneur a
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- 14, _Composmon de revétement aqueuse selon 'une quelconque des revendictions précédentes contenant
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