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The cationic functional polymer particles of the present invention are polymenzed from one or more mono-
mers, including at least one polymerizable ethylenically unsaturated monoiner, wherein at least one of said
monomers contains a cationic functional group such as, for example, an acid protonated amine functional group
or a quaternary ammonium functionality or is capable of being modified, after it is polymerized, to contain a
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mononer ni xture, may be used. The pol yner nol ecul ar wei ght may be
control |l ed byygiher techniques known in the art, such as by selecting the

ratio of knitiat Qlis defcttPiddithé grobiidordisia ofangﬁpgnd:@zﬁgn transfer agent may be
i ssol ved or di sR@ssigsled FomIBPGHE Bnsitfind 81 €O-SBIECH.)- Undl-OIBNRY|Th wHith R2 i§'@)ect8@from
added si mul t aHeepdep konsivhngdr & by SataiddWhdhait g recarty PoupbiRiving i k2%E@6n AGRN! .
Am)unt s of initi Riiekelddtedtramtie)gsdup Bargistng obidight ah@ bradtBedahdily aleyldnz gioumdaViigd tone@
af t er pol yneearBalatanis, di dbiclhatdsastIud &itartl ini aadhbiy beteegn thd ijbinedN pmyane A grou e t he
resi dual ®ononer Raghdndotikdéty korbeated toRT, iscseloctkd/fraen the glourpsensisting ¢{d heigayaikglrgrasps
the | atex pokyntainingfas ¢ parbastomsyand eaturated giphatig bytirgparbpmaréups haying fto 1 carbon atoms,
ni cel | e-f or m ng. RSwher dot ditently catnettedto & is Selactedhizom ik g dopsisting of Hahydroxyalky! groups
general , t he cgftaiigde ¢ eareonsiams; Fnd gjurptgg aliphatis hydsedaibongrouns Paving 1 &m19 cabepators.
poHy e i zat i on bff BAB” &‘I"e jeetly sofnpeied tagether. fosm with theN atama regidue of 3ihetqrocy olie pugisys;
bei ng a nBni 8 f (5’P’“ Spisisting pf '“°‘P%‘f‘%\ﬁ§e’5?‘" ‘SE'F'H?’ @urqliging. angt N-alipyi-pigerazine in
types of surg 'é‘ﬁ? ?Wﬂlmmnﬁ o ﬁd oHYBEPYR™E i zati on art.
Many exanpl es .ot é:’"’;f f‘g?c ante?alfe’§i ven in McCutchen's Detergents
and Emul sifiers gl uﬁ y ., G en Rock, NJ), published annually.
QG her typgs of s ; Racr h as protective colloids, may al so be
used. 50 Pr eferagj(&thylhg\mg ByRin§IRefit | ON of the cationic polymer |atex
bi nder the propokhinbbeniy vidpyetdsi Oni ¢ or cationic surfactant should be
- mnimzed rel ati yaminprédypvidyOsiceent rati on of the nonionic and anphoteric
surfactants used2-ambodthtingt &deraddi ti on of the aqueous dispersion of the
cationi c $oat ex pelawimetiutypenyt eteéres contri butes mni mal anionic or cationic
surfactant to théaooaiviyhgndemgosition, and mnimzes interference with the
adhesi on of the gtlimatndpmino)meryidmetblacylbet r at es. Cationic surfactants at
concent rati ons béidimetaaminolethypdnyeethar by wei ght on pol yner latex 55 may be
tol erated, but cﬂﬂ%@ﬁﬂ"ﬁﬂ%%"ﬂ'“‘@ﬂ’t‘wm@lﬁ*ﬁe&ct ants of about 1 percent on-
| at ex and®hi gher V- é’HH’F‘I‘ij‘e‘BYiVl"Hét“ﬁ'tructure of the surfactant, may
significantly coffjtuiregioRmradrsh aﬁogpﬁ’ﬁl ng with the cationic latex for
ani oni ¢ bi ndi ng _i’ut E?H:'f' E’ ter ¢ °surfactants are al so
undesirable in t Qﬁenrw Y' §HEJ ex with the cationic latex sites. It is
preferred that the ¢ fcen r’éI n of anionic surfactant on a nolar basis be
| ess than 50% of the nolar anmount of weakB8base or quat functionality. As
t ndi cated above it is nost desirable to




6, EP 0 407 085 B1 use nonionic and/oranphoteric surfactants. Am xture of
the two bei ng the nost preferred for the best bal ance of properties. The
anphoteric surfactants are desirablE8 0487 88R1 t hey act to inprove corrosion
resi stance as taught by U S. Pat. Nunbers 2,926,108 and 3, 336, 229. 5
Exanpl es of prieb-ethyiaskyianinadthyCvigliéthect ant s i ncl ude t he ammoni um al kal i
nmetal , al kal i Metesdninostdiainyl ethed | ower al kyl quat ernary anmoni um salts of
sul f osucci nat extaguwupholirwethg (mdth)adridgte sul f osucci nate; sulfates such as the

hi gher fatty dai-Eetrotryioyethy) ydding or exanpl e, lauryl sul fate; sul fonates

i ncl udi ng aryl_ﬁcﬂyffdﬁa?%'y"’w%w sul fonates, and the al kyl aryl sul fonat es,
for exanple, |%B?%W¥‘M‘éﬂ2‘éfm sul f onat e, |sopropyl napht hal ene sul - fonate
and N-net hyI ’EVS Y'T'Elmeéfty'e"'"yi§'éﬁh| onates such as ol eyl isothionate.
Addi ti onal aF‘H&?‘G‘Gé‘"’t’ ‘5‘ al kyl aryl pol y(et hyl eneoxy)

et hyl erdé sulf xy fich . as t-octyl phenox-

5th

'g hl
a
ypol y(ethyl en %1 L if e aml e . .
nonyl| phenoxyp%lxy ‘phosphates, either having 1 to 7
oxyet hyl ene uny ;,, Sheth EBfW cpje ide€d nonioni ¢ surfactants include
pol y( oxyal kyl qu,);thg KNSR et,g; R4tS, poI y(oxyal kyl ene) al kyl ethers,

pol y(oxyal kyl enginefgb@ihdet (hethbdtyanbgls. and

pol yet hyl eneoxi@pp@iipripame rga@;atel% oxi de bl ock copol ynmers. Exanpl es
forpreferred esgpaityetiyhardcatitesanancl ude quat er naryal kyl ammoni um hal i des,
\ﬁhosphat es, acdi-pyralyipshyl deryiateat es, sul fates; pol yoxyal kyl eneam nes,

poI y(ethyl ens mm&a@asmfram;nefmicgmaayahmlcamunemeddmmwmtbe repitesdnid by:
:;imdazoline of alkyl fatty acids, alkylbenzyldi nethyl ammoni um hal i des, and
'aikyl pyri di ni um hal i des pl es for suitable anphoteric surfactants

I ncl ude i m di azol i ne- Qi.@¢4,cs, as shown below, 20 in various
anionic forns: [err] Vhe g se ecfed fromthe group consisting of

strai gt and branched ch» atty acids and where the al kyl ene 30 group has
8 to 20 carbon atons; R igryglected from [err] -R whe(H)x=2 and 3, y =0
to 6, R =H, straight and branched chain fatty acids, and al cohols having 2
to 12 carhgp.atonms; and where R2 is sel ected fromthe group consi sti ng of

brancheg, St T ﬂmeleﬁtﬂl'oﬂ» WﬁL Pe ¢ h&stf}ggf R B afe S%'E\QRT}’&&ST%F&&% §gQ€" ¢

aci ds, phogRLES deon@CiddS yl'ene group carbon

iatoms Al SO: 4% an integer having a value of 1 to 4. [err] where [err] and
R2 are the smpuwofaﬂmumnc&oaa edhylbfcahPliBathedd biMelsteF@h@aRineaRs| sting of H
“qan al kyl or a 4avinkipidine@l6-aihyiCiiidypdyRdimg 2 to 4 carbon atons, and straight
and branched chiadeeyapagipgridiexandi C aci ds having a total of 1 to 12 carbon
atons. O her easBeyrhadtpi-seinyl pgiding.at obet ai nes, sul fitobetai nes,

sul f obet ai neAs usgdtesiiihe expaisgon “fiktt)adriae’ is uNeaiekgd aaanio tepre eroksacig tioth berylicati®
are al so sad metharylic peid estard. Simdarlyptihstheerylaaide mmbeapesdgihd baumetprstviamides anddcote-
medi umi s "E'Wg‘lﬂoyed The aqueous nedi umin- cludes water and can incl ude

sol ubl & i nor Basrateraized ferm ofwepkchase fup@ionah menamerss sych khese wesk besg funstioselampnergers
Lower al - WRishbave bess pagieq with alkviialides syon as iaepxamale besy| lisride agp the Hresoraitt pagpiges.
pol ymer i ¢ SHEY PT°81¥'%“9° itq 37d |“?fd"‘?)|°b‘t"8‘c"c"‘l uiiRiesy Bicas dimetly! p4pie RRHPR U‘eaﬁa also

SUSpendi né; gti SpurS ueh t%% uRe Vi n r?om%%hﬁ%all berlrr?cFuQe ‘¥| m tLe egcsrie(on nic fun
hydr oxyet Ryl eel R TER o aect.gn. e Wy el
[ he pr ese%nmé}wwe%ﬁ’é}‘m% ngPE'ﬁSrl& hy Erﬂm&&?l tha@?}faﬁudgmpm).

Some quaternized forms of weak base monomers are very water soluble and may be difficult to incorporate
into latex polymers by emulsion polymerization. An alternate method of making a quaternary amine functional
latex dispersion is to post- functionalize a latex after emulsion polymerization. This can be done as described

50 inU.S. Patent 3,926,890 where haloalkyl ester monomers ,such as for example 2-chloroethyl acrylate and the
like, are incorporated into a latex. These latexes are then post- alkylated by reaction with tertiary amines. Al-
ternately, latexes can be made with glycidyl monomers like glycidyl methacrylate and post reacted with amines
{tertiary amines to form quaternary groups) as taught in U.S. 3,969,296."

Additionally, weak base functional latexes can aiso be post-reacted with alkylating agents such as, for ex-

85  ample, benzyl chloride, or with, epoxides as discussed above for monomers,

Instead of preparing the cationic functional polymer particles by polymerization of monomer including a
cationic functional group, the particles can be prepared by first polymerizing one or more monomers which do
not include weak base-functional groups, and then functionalizing the polymer with an agent which provides
a weak base-functional group.
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Exanpl eshe@H of :hﬁumﬁéél%ﬁﬁm 66 sHifte Blalh@hér pH Biah HFBe cabboraqianaRRAMtion ofdakboft her
9- am noaad Q(ﬂmeﬁm%ydnal@t'obﬁﬁ' hereinafter referred to as "maximum ionic bonding”. If high concentrations of both
50 interacting species are present at the coating substrate interface, by practical methods of measuring adhesion,
adhesion may be maximized, without a high dependence on pH.

We have observed that the pH range where the maximum ionic bonding (MIB) of the polymeric latex binder
on anionic substrates occurs depends on the base strength of the amine functional latex. The stronger the
base strength of the polymer, the broader the pH range where MIB and good adhesion is observed . As the

55  base strength of the amine functional polymer increases, the pH of maximum adhesion will shift to correspond-
ingly higher pH values. In general the pH of the aqueous dispersion of cationic polymer particles should never
be raised above pH 8 and should never be below pH 2, and preferably should in the range of 5 to 8.

Quaternary ammonium functional latexes have been observed to have the widest pH- adhesion range.

This is believed to be due to the quaternary ammonium functionality providing a-pH independent level of ca-
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(et h) acr yuiing acids, hydiropRdble ikiddduBiNdsiér@iirple(oldR, botan6iE, uh@ikt k8., ankPolyvalent acids such
2- (di etdy|aanitrid adid; shvyk bé SBiED). ACidsWhith Rave 2 stiodlg SaRictinty BrEme ylftyth the amine functional
(et h) acr ydtexes diit c@npfet theyes aniipd griupe pisikingtRdniwanavayibiad fer, intaradtidg yaithranidyit $ubbtuds. Be-
et hacr y| aides hustind adghegich, thyseiadigé J@igleally ireeayd the migmenfrind viscosly is gigmerdedebaisgcotmt
{_am ne- f un@p$itians |containitgthexafianisli4tex poipwertbindestapd requireadditonal water ibthe grind tessieveesd- by :
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sat ur ated al ThsImest des'ﬁgﬂ?%aﬂsbwe tave (oprd fordia neyiraiization of protengtiensftha emins funclipnsl n
is an int @Q‘é’f’e'ﬁé’(?F’?f ariiclep gre rpongprotic, erganje acids such as for example acetic acid and lactic acid. Inor-

ganic acids such as, for example, hydrochloric acid may also be used, but they generally hurt the water resis-
rJ tance and the corrosion resistance of the coatings.The significant factors in determining the selectivity of acid
used for partially protonating amine functional polymers includes the valence of the acid anion, the ionic radius
25 ofthe acid molecule, the relative strength of the acid and the molecular structure or geometry of the acid mol-
ecule as taught in Doulite lon-Exchange Manual, edited by technical staff of the Resinuos Products Division
of Diamond Shamrock Company, Copyright 1969, Diamond Shamrock Corp. Hydrophobic acids, such as for
example oleic acid, tend to form insoluble liposalts with hydrophobic amines, such as for example, the amine
functional polymeric binder particles. We have found a preference, therefore, for (C;-Cg), more preferably
30 (C,Cs),monocarboxylic acids, formic, acetic acid, propionic, lactic acid and other lower Mw organic acids.

Cationic Pigment Dispersants

h o We have also found that in making coatings that are completely cationic, cationic dispersing agents should
35  be used to disperse the pigment particles. Anionic dispersing agents put a large negative charge on pigment
particles, and when a pigment dispersion made with an anionic dispersant is added to the cationic polymeric
binder, significant undesirable flocculation occurs. Nonionic pigment dispersants may be used but, surprisingly,
have been found to be inefficient . in addition, we have found most pigments and extenders are above their
isoelectric point at the pH range desired by amine functional polymeric binders and require a cationic dispersing
40  agent to give them a positive surface charge. Preferred cationic dispersants are those which are extremely
Lo efficient in selectively attaching to pigment particles so that little remains available to interfere with the adhe-
sion of the binder as for example by interacting with anionic binding sites on the substrate surface.Those ca-
tionic dispersants which strongly adsorb or chemically attach to pigment surfaces are therefore preferred.
" Amine functional silanes have been found to have both of these particularly desirable features. They are ef-
45 ficient, and strongly partition to pigment and extender surfaces through interactions provided by their silano!
groups (Si-OH) ;which silanol groups are formed when the silane groups contact water and are hydrolyzed to
silanol groups (Si-OH). In addition to self condensation reactions, silanes can alternatively form Si-O-Metal
bonds with pigments and extenders that cantain M-OH surface groups.
We have found that the concentration of silane dispersants in the range of .05-1.5% based on pigment
5  and extender solids. Other amine functional silane dispersing systems that are useful include any of the com-
mercial amine silanes which can be mixed with common non-functional silanes like methyltrimethoxysilanes.
Silane monomers like 3-methacryloxypropyl trimethoxysilane can be polymerized with the amine functional
monomers such as for example DMAPMA. Polyamines such as for example Primafloc® C-3 (PVI; Rohm and
Haas Co.) can be modified with reactive silanes that contain epoxy groups to attach silane functionality to an
85  amine functional material in order to have both cationic functionality (protonated amine or quaternary amine)
together with silane functionality in the same molecule in a form which produces a stable water soluble material
until reactive substrates like pigment surfaces are encountered.
In practice, the amount of dispersant needed to produce stable paints and fluid pigment dispersions de-
pends on the type of dispersant and the.dispersant demand of the pigments and extenders that are used. Pre-
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Paint Additives

%):}

Paints based on the cationic latex binders can be formulated with many of the same well known additives

55  commonly used with anionic latex paints. For example, glycols can be addéd to provide freeze thaw stability

and promote open time; coalescent solvents can be added to enhance film formation; defoamers, wetting
agents, and biocides may aiso be used.

Itis preferred that thickeners of the nonionic type be used to thicken cationic latex based paints. Cationic

polymeric thickeners can be used, but these generally hurt water resistance and can compromise adhesion
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er mixture, and 38.8 g
bapaci tysash&ul e e Sonabid TFheh Lof%H&ﬁ as
i nc oxide Cska‘dmng E’.ﬁ Trﬁ%‘?ﬁ‘ noté éf@ﬁéo%ﬁg % dieqmng;ﬁér lrred
Preferred eﬁ@a@@ A8dkSotbifing AL/aEIGHeE Whikdr 478 tritbh Rlags uler&an‘é lolel Q@ 7dR4 &Y 10 ﬁi

Al uni na,  bagdrdkie $BHPA LEmI 09 %laBold Fe0,. F0M,0, 12.5 PN %ERhddLEL nyRing H’E:H.E@{etr&@eﬂéan
be used pr oaidk@tiud ksaika8 9.6M Qlof il Qifokylatéobhkidehyde (SSFRWEe disddivedlin RO Tl &ldeionized
Capaci t s  water and added to the flask containing the first monomer mixture. The reaction began within 2-3 minutes and
the temperature of the reaction contents reached a peak temperature of 74-76°C. Ten minutes after the peak
temperature was reached, the addition of the second stage monomer mixture was added to the flask containing
the first stage reaction product, at a rate of 17 g/min along with 11 g of TBHP (70% active) dissclved in 250 g

of water and 7.6 g of SSF dissolved in 250 g of water at a rate of 2 mi/min while the temperature was maintained
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Wsefuk pignments include titani um di oxi de and iron oxides. Cationically
based coati ngs have sone advantages with regard to pignentation, over
anionic coatings in that they caogp efdregdssyely i ncorporate certain reactive
pi g- ments which cause stability problens in conventional anionic |atex

paints Qt%g‘i'.Rflté‘tm%"l'lgurgﬂeg&ﬁogéﬁgsécu%stt Q#\Xmﬁ!{e%a (Qi;!i a%};il&s%n){ Iét ,&kelfl nlo II’ n
Wat er . 30V ind dipbrelol Gaok oo s o houG 408 et Bl B lcbge et 3

I ons, 3@ny MEJ&gﬁﬁn.fTﬂé reSURRE BisfersionHaL SEY, LD 98BNk Bn &veREd brhirtiRb BHELHR 45y

(K- Vi t am by ebdteianéste Co., Japan), or specialty materials |ike ground

strong base ion éxchange resins. K-White pignents are nodified al um num
tri pol ypxamPLEEAZ, 2D ADPIRONAL POCYMBRICR ATEGBINDERS Pi gents are useful in

preventing flash rusting, inproving general corrosion resistance, and we
have f oundhe pratedtrh efiExamle was regoaied udilgaifierenanfitfeipdorhére Thesk emineimbmiess are

cat i 8ni tertigtyibatylaminoethylsetivetflate (EBAEMA) z2nd dimethilarsineprapylimathber parhige(BMARMAY Eieal

i ons caftapiyefanaomeraisad bs walles thg resultingdats) aessshown inffete it hey conpl ex 35 and

precipitate out staining agents. For exanple, Polyners Paint Col orJournal,
vol . 178 no. 4216, p. 471 (1988) discusses how Al (I11) ions inhibit tannin

wood _staining, and Bilek, J.J., Pai nTAB&&Inol ogy, 39 (508), 328 (1967)

di scisses the use of |ead pigngpts. Reac%' ve pignments, which contain )
.pol yval ent netal ions, such as Wiite reactive pig ts, can®® be used
M th typi calBAhi gh pH ani ofi86.6gai nt s 9868gt 0 t heggiabi | i tgsé)ge%bl ens t hey

cause. The meggf K-Wite ?’0 gents is marnly in sofvent based paint and

wat gp di spersed al kyd base 8 8nt . U§1ﬁ8840 r @3gdgve pi §53:8¢ s,
~particul arl YEABMAe pi gnenygsein a cationic latex is a unique approach
\whi ch avoi d?@%r actabl e sFabi lity problens encountered with standard

ani oni ¢ bi nagers: er pigments which388g generdbldg not used in anionic

| at ex pai nt % Begiggse of i nco&gagti bility_problens _are alum num powders and

flake as wel| as cupric or cuprous oxi g antifoﬁﬁis,ng pi gr¥il s. The speci al

gr ades of mﬂeﬁ%ma t hddOar e desigyped for y{@ in agyepus systens

(St apa Hydr?k,gc. manuf act ur ed Ey Eckart- 45 Werke, Gernany) preferrably !

at pH s nea which is ideal’Por the &dkionic | 8%x based.pai nts of the

present invention. Copper based pignments cause discoloration and viscosity
staBfli] roblenms in anionic |latex paints due to the use of anmmonia and

ot her &F P2 iTRGILRDTAQNAL POAXMBRICAATRS BINDRIRE ch sol ubi | i ze copper. These |
.\'jjrob- Iem§h dsg not occur wheg copper oxi de. iﬁi‘gment s are used in paints

based on CatTOAPEIMEE: EXFREdMes reepdeyth mpdiiedepmpostiopsassind 1a8edx pai nt s

in general over anionic latex paints is that they can be used to paint over

copper 50 and brass materials w thout causing paint discoloration. Paint

Addi tives Paints based on the cationic | atex binders can be fornulated with

many of the same well known additives 55 conmonly used with anionic |atex

pai nts. For exanple, glycols can be added to provide freeze thaw stability
and«pronote open tine;, coal escent solvents can be added to enhance film
¥drmat i on; defoaners, wetting agents, and biocides nay also be used. It is
preferred that thickeners of the nonionic type be used to thicken cationic
| at ex based paints. Cationic polyneric thickeners can be used, but these

generally hurt water resistance and can conprom se adhesion 12 EP 0 407

085*B1 in mich the same way as pol yneric cationic dispersants. O the

noni oni ¢ thickeners, of particular use are the urethane based associative

t hi ckeners. These materials pronote flow and paintfil muniformntywhich

i nproves paint properties in.general. 5 In summary, therefore, the

pregent invention, in its various aspects, conprises: 1. a cationic

pol ymeri c binder for coatings conprising an aqueous dispersion or filmng

cationic functional polyner particles forned fromat |east one

nonoet hyl eni cal |y unsaturated am ne functional nononer, wherein an am ne

functional group is neutralized by the addition of an effective anpbunt of

at d4seast one no- . '
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oprotic acid. Preferably said polymer particles are formed by the enul sion
ol ymetrization of said amne 10 fqﬂﬁhﬁﬁgﬁl nononer in the presence of

n effective amount of one or more ToHY and anphoteric sur- factants.
he non-ionic surfactants are preferably selected fromthe group consisting
f pol y(oxyal kyl ene) al kyl phenol ethers, poly(oxyal kyl ene) al kyl ethers,

ol y(oxyal kyl ene)esters of fatty acids and pol yet hyl e-

eoxi de- pol ypr opyl eneoxi de bl ock coppABIEIs* The preferred anphoteric
$urfactént "is derived fromini- dazoline. The monoprotic acid used to
Dr ot onat e said pol yimer is an organic acid having up to 6 carbon 15
atonms, preferably BAr] TheEAM ngMaf Q0N | e¢ 101 8f | ¥ f L0

Dri mary, secog?ary d tertiary anines wﬁ??ﬁﬂﬁgybggdseﬁggégg ?ﬁghFﬁhe group
bonsi stj,ng of “t he onmers repredént ed B8t he f¥-5owi ng f460mulias 1, 11 and

Il 20 [err] B5 1145 —_— 7 where: R is sglect fromthe
Jjr oup consisting of H J[err] and Fgrr] g%h A is4§ eiggd fromthe
hroup consi st&ng of1450-, -S—[e728 and77.6rr] iBL®hich Rasigs 3spected from
he group congisti of H and_ safekat ed i phatj c_hydrocarhyl groups having
‘to 12scarbon atdﬁ%? [err] Ts sé?%cted32bon1thgﬁﬁroup céﬁ?isﬂ&ﬁg of
St rai ght and Brandi6d chai n-ef kyB8%ie grsmgs havinag 2 to 4§ scapfpn at ons, of
Mich at | eash t xtend in a chain be en the adjoined N atomand A
group, R whzlil., not irectly"&'onng@% ed tPR | i s22el ect ed4-8on23the group
“gonsi sting ofGH, I98droxyal kyl- groups 35388 coptai ni ng gqao ili ar bon
t ons, @nd aﬂ%uraégg aliphatic h%§£ocarbon groups having 1to car bon
tons, R'. n ndt®direct| ycontbtted 7B R', il4-55el ect ed5.8r ol2& he group
(consi sting off H hydroxyal kydssgr s c .gjnin%4% to 4 c%%gon tons, and
aturated aliphatic hydrocarbon groups having t'o 10 ca n ons, R and
whep di rdct | yTonnect ed148gefdfer, 13%8n wit h~t he N at4fpa 14esi due of a

!he{erocycl i C+BW-. Cleus fromthe group consisting of norpholine,
BY: bafy & it
rolrdrn

i perazine, pyridine, py e, and N-al kyl -pi- 40 perazine in

ich the al kifA:group éthyl dcriylnté8 carbon atons,: [err] 50 where: R3 is
elected fro gr ou&g&&gsi sting of H and saturated aliphatic hydrocarbon
roups shavi ng 0 12 g ,laéfnd nis an integer having a value of 1

0 4. The con@MAPMAOdinwéthyheniispiep uﬁé%ex;ﬁhnﬂaeups conprises from about
.5 to about 1 lB&ficent by wei ght "of the totdl cationic functional polynmer,
mor e prefer abP'3> m gkdodecyl perqaptan o about 5 percent by wei ght of the
gati oni ¢ funcp.isynal PQatEEle size A Pi gmented coat ing conposition conprising
‘a cati @hic polyneric binder which is as described in 1. above or it
‘conprises at | east one quaternary anmmoni um functional group, pignment
particles and an ef- fective anmount of a cationic pignment dispersantwhich
sel ectivel Y adsorbs on or chem cally reacts with said pignent particles.
ALEQER

Pref er apl y=¥ANE ST ARRITHN I Te PO nct i onal silane. The
preferred congen L2 voqusTh Bt hsedRR Babd i3 iRl r3ichul SIBAL, Hirapefsant
L gnges froma Ot 0 L G 50Ut 1 5 percent by welght i on wer gnt of sai
.pigment. Preferably said pignent conprises polyvalent netal ions, while are
.preferably polyvalent nmetal ions consisting.of alumnum or copper.

45

55
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5- «3. A method of preparing a coating for anionic substrates conprising
preparing an aqueous di spersion of polyner particles fornmed by the

pol ynmeri zation of at |east one furngtd4pnassgpononer, and protonating the
functional groups of said polynmer with an effective amount of a nonoprotic
organic acid to maximze the ionic bong sai d polymer particles to
said anionic substrate. Preferably th% di spersion of am ne
functional pol ymeg,p@ictdrt! €s are prepared By Selidssi opHpol Pietnmi ng sai d

am ne functional nononer 10 usi ng n effgi%r ve agount o{ 02 sur f act ant
sel ect ed fro# t he TgitowmX-465 48g- (nenrxen rfact nggot erit sur- factants
and m xtures ther further conpri se addi ng from about
0.05 to about 1: 5§€té %h%}elp%?%gnt 0 at | east one cationic dispersing agent
and at |east one pignment. Alternatively the nethod of preparing a coating
for anponic substrate S preparing ap,gqueougadi sp on of pol yner
par- ticles m@cg}g?ﬁi%eg one quater na%aammn?um f u‘rat{:St%: onal group
using an effectl Vwm%eoﬁoﬁ-xéﬁi@ 15 factant selected fromthe group
consi sting of non-ionic surfactants, anphoteric surfactants, and m xtures

t hereof; and addi @memmm@reésto about 1.5 weight percent of at |east
one cdfl oni ¢ di spersing agent and at |east one pignment. The pH of said
aqueous di spersion of protonated amine functional polymer is preferably in
the range of ¢ r onadyDNMBBEO TR6gbout pH 7. 545.0he cabiloni c bY%nent

di spersant is preferably a silane dtsper sing agent The pignment preferably
conpri,ses pol yval SHI0Ractive; RRRIIQRICEh may be sel ected 20 fromthe group
of netal ions CO”?G%F Eggﬁt@ngmmr) and copper. A nethod for coating
an¥oni c substrates wt cationic polyneric coating conprising a polyner
cont ai ni ng am ne functi onal groups, where said am ne functional groups are
protonated b fecti nt of a no- n otic @rganic idto

maxi m2ze the on| ?‘B’Eﬂtﬁ? %ﬁ&gen sai d ani o%?g substgrdgtte a}%‘psal d pol yner.
Prefer- ably, the(p@a%mecmﬁ-umcj urther conprises at |east one pignent
and a cationic pi grrent di spersané R/&;Ch may 25 be present in an amount from
about 0.05 to abodBASF 5 fe ight. The cationic pignment dispersant
is preferably a silane. The cationic coating is preferably in the form of
an aqdtous dispersion of said polyner particles havi ngza pH.in the range of
from about pH 5 t CritonuX-40583.1g (ndm-ani oni ¢ $68st r at &2 pref Qb y being an
_aI kyd coated substate uc d or an acrylic coated sub- strate,
Thated with a cat @RS E%&ﬁ@i@g‘ggnder conpri sing an aqueous -di spersion of
acid otonat ed anype fMife ag@hd@@@al filmform ng pol yner particles

formed fromat |east one nonoéthylenically unsaturated, am ne functional
nmononer , wherein said am ne functi onal grou-ps are neutralized by the

addi ti on %m_e%ifaﬁféé:tﬁ%oﬁiw VpopbmiRic Eér@“ ¢ organic acid.

The foll ow ng exanples are presented to ustrate t he preparation,
COMposs t i xampte BBt hods of using and perfor mance properties of the cationic

| a+ex pol ymer binder and coatings of the invention. These exanples 35 are

i Il ustrati viteanHier @ish-toRermdathad@huifRd Wit atidielQickethedniotibterd, dtghgbdiRleza@iRAuxRbn-t he
present idenenwascided e giams(h) dephibatieated Sih.891y df Belirasdr suraia (SLSC e aufivd).ORiS ar e
descr i bedvasstirredinghefiesia pid thefiaskwas hegtéd t/85°0 oakier nitidged atméSiplere) ABlooarher mixtud s
Cedar “andreRetdincrbeprdtite veseal by oiking &g bfaisibnizediwater. 1108 g o{S$LSt(R&Nadtiesd. 72l of ettly! at
450 sq. facyyiptd (EAX 8417 § of melhyimethagrylatsdMMA) anid 142 o ofrptsicial methagrgiigacid] Tvoimintels aftar di t y
and 78 deégfiaed53u of@mmpniymp perpulfate %ﬁ edip @5rd qf Heiorfizgd walbrdethe tigaterh gfirted flask e}gﬂ mer
was top- ‘ﬂ%& 19 96{Piagd Waterand spf 4 monarRes Pixuse was quasd-atHedate pf 1.6d-gimip

ar eas wer'?"r % '?t?'e Fﬂ"éa'""]gé'tee?'t'aéﬂﬁa?i' %%%"W'iwisﬁ‘aﬁéa'"efﬁt 83,5 HuntitPOminle the

best, fﬁs raezgr?s \ga?]thﬁ @Je
To fids g o?the rer?ﬁl t@ hsae Hx'éeé% g&' Pwﬁi)?‘% ﬁen

St ai ns Te§
wat er solu Iec [ aons waII board that was
first paigyagddsgn a commerci aI interior flat pai nt The stains were

allowgd to dry orane week before applying priners to test forstain

bl ocki ng. Priod®lifer RUHE-Ho@Rdfhsk eGSR RBabi@sk tf BOhSRIIRe@Snittdged iRSandBixQsh- 1.

3. Aged AdekgteiwAdasiod\grams(g) of deionized water. The water was stirred in the flask while the temperature
of the flask contents was heated to 65°C under nitrogen atmosphere. A monomer mixture was prepared sep-
arately by mixing in a vessel 504 g of deionized water, 70 g of Triton X-405 (70% active), Ili of Abex 1404 (42%

18
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55|Test ;paints were applied to old al kyd coated panels. Typically the
bodrds were 1 to 4 years old. Aged alkyd is nuch nore difficult to adhere
toft han new al kyd paint (1 to 3 nontlepoclodpss8est paints were applied at
25?) - 300 sq. ft.Jgal. (6-7.5 [err]/1l), allowed to dry overni ght for about

16 hours,  ange{ &)@ niktire 66Hdn idhic@Rd ShgHoehCdurthetst) 831 4 Pty \Bdrdte [5A), an§ BEYENG melrilf
ong¢ hour bef pe@agghte ). A £8ig dRthe WBsve RBRomet fhixture. %b Zﬁ)&ge é»&nfr@wd?%slparateh%
This is a veaythe aeéaﬁ@omsmxtdesdd@oegomeahawmmtmmwﬁmw@(mmmas% dolhdded
vegy goods adiaseé @maindbebf therhbrdmacHifttre @#thk 86dohd Sageaton6hish ehixilye. Tub ininBigs &Her M0 bF
the applied pawier digpesiva (SA) wasymbed ifte e shazkk édnaining aB88g vy 7424 adtieeTBKPBS dived in 20
Adgli ti onal | yml of deiarizedie 10 rhl @Btaten 20 ril@tD. th aoeatis FeS0p Y1 0H,Nd2.6 mb $% hateads ethgleinaitbmine
where a gri dteBaacetisfacid g@iuggalband 0\§d g otsatiium buifoxupte farmaidenyde($SF)alisspivd int 293l ofaieioar
of [ the test ped waterafereaddediethg flaskntyerminutestaffer theyaditiomefithe ijiators, Tedirgt stege raaneger
wap drwd“ant’ft'Wlﬁ"‘Bﬁe&m?thiﬁa*& e (2l 88 oimineiangih Bis oHTEHE (T0te aive) dissoiMethind
on} and pul | of waigr ands °f§i¥ sé%"éed'"l"ﬁﬁg?fét‘ﬁ afﬁte"l 84@’&?‘!3'"3‘[“?’"@31{5'8?@@3'3‘“’6
r efrai n adher%t ° CbAt e‘W“P'H?’l 'B’f'aslf"'t'?é WW@?PH?’H@B” w3g agded
W)ad Adhesi off '15 'gsa 2k temparali fe’ mig Efe ﬁd
rafe of 4§0 g@ the ole cZﬁege urgtﬁrﬁt?e co%dnonwas llte f n]ag 'ggnﬂashs een (0.15
before test- }nﬂ tor rB( e%%m h %sn?t”l? agsi B)g%b IS aptg Jale arhcle
artificial rgj Qt dour § ry and p
the Scot ch brand 710 tape ovved by renoving it 15 fromthe pa| nt at an

| e of 90 ESESMFESA td 6 armunt of paint remaining was rated on a scal e of
1 0 10, 240 being the best. 5. Blistering over Chal ky Acrylic Latex Paint
2 Two Coghésaie plobsifirep ¥hsdVepdafel Kit R coisbsitidhaliddMit RibnsShelin 16 Tibleal. Was
at hered outside and chal ked to an ASTM ASTM committee D-1, subcommttee
.27 chalk rating of 5 to 6. Each coat was applied at 450 sq.ft/gal [err]
3 thours was al |l owed between coats. After over night dry the painted panel
s placed in the artificial rain chanb®ABLBAYE hour and rated for the
vel of Dblistering. 25DBMABBIA HEBAERASt ResioxEsce NeBOBI®E! Pai{nsywere
drliven into white pine. The nail heads and surrounding area were given two
cgats of priner and topcoated with Exanple 9. Three to four hours was
alll oned bet ween coats. AP@&48 overnight dry for +he | ast 45sht, wet leheese
clioth wad’ pl aced ongthe test areaswp% 2 days, .and the tgsf areasjypre
rgted for rust 30 bleed through on a 0 to 10 scale (10 no signs o# rust).
7.l Stability Testing A Heat age stability 35304 P4t s were aced in
qqarter pi nt paint cans and placed in [err] --oven for ten days. Their Krebs

viiscosi t ys was neasubifh BRHOT S i t@;‘ n%eth%%&h%erer If viscosity did not

i ficrease more than 15 units Stability Paints in
quarter pint paint CBAE %ré’%@é@éﬁ‘%#ﬁ)’é\m'@mvhtm 1, Norton Ball MII

Rol l'er (200 rpm, foxEded 4QxazolidikldtRylmbbirpase checked for viscosi ty
increase as for heat aging. EXAMPLE 1:" Preparation of Cationic Latex

Pol yner Binder Into a 5-liter round-bottoned flask equi pped with paddle
stigrer, thernoneter. nitrogen inlet and reflux con- 45 denser was added
1174 granms FXANELEAATE wat er and 29.7 of Triton X-405( nonionic

surfactant; 70% active
The same procedure as Example 58 was repeated exceptthe surfactants were modified as shown in Table

s V-
TABLE V
50
Surfactants %_Solids P.S. (nm
A Triton X405 (70%) 67 g (non-ionic) 448 150
55 ~ Miranol CM-SF (38%) 41 g :

(amphoteric)(Miranol Chem.Co)
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Rohm and Haas Conpany). This was stirred at 30C under a nitrogen
at nosphere. A nononer m xture was prepared by mxing in a second flask: 570
grams of deionized water. 131.4 greqwossBTriton X-405 (70% active). 986.6
grans of butyl acrylate (BA). and 915 grans of nethyl nethacrylate (MA).
722.6 grans of this nmonomer mixture was renoved to serve as the first stage
nononmer m xture, and 38.8 g 50 of dinethylam no gt hyl net hacrﬂdat e( DVAEMA)
was then added'[‘nmrtmwmm&é’rg of the [nxture formthe second stage
nonoger mi xt ur MircpondRAS{380) 43 2famphofRTifing the first stage nonomer m xture
to the stirredMirered dthem.@ek cont ai ni ng the dei oni zed wat.er and Triton
X-405 surfactant; 0.88 g of 70% active t-hutylhydro- peroxid TBHP), 20 ni
of 0. 1% aqlieouEmpubphdr E112195(9ﬁ%)6481%fa’q’&é@us effiyl ene di ani &t et raacetic
aci d sodi um saMirapod FASEB8%) 61 8sodi um sul foxyl ate fornal dehyde (SSF) were
di ss#l ved i n 2Gmmphateridei oni zed 55 water and added to the flask containing
the first nononer m xture. The reaction began hin 2-3 mn s and the
t enper at ulk of Ttiten X485 {7051 8838t ent s r eached a\mﬁ ak tenperatire of 74-76C.
Ten mi nut es af Deriphtdl 56 é‘!@%)j&%rature was reached, the addition of the
second stage nfamphotetisdt(ffeak dded to the flask containing the first
stagé reaction product, at a rate of 17 g/mn %qng wth 11 f TBHP (70%
active) diEssol VEtbri X-405(70@)SB- 7t er and 7.6 g 3 SSF di ssol v %djl n 250 g of
\fvat er at a rat AmphosohCG30%IWM-9 & betdé e enper at ure was mai nt ai ned 15 EP O
407 085 Bl at GephoeriarBwpansiors the addition of the second stage nonomers
and jnitiators was conpl eted. Afteranother 20 mn. the dispersion was
cooled to roomtenperature, and then filtered through a 100 nesh screen to
\‘r’ermve exameuets coagul um The resulting di spersion has 46.8% solids, pH 6.6,
and an average or particle size of 150 5 nm by Coul ter Nanosi zer. EXAMPLE
2A to 2D: 16t 1itdr foid-bdRtEhedVEaER equibpad ith [RIdBIBEIREr, tHaendate €, Bittoyer inktantbrefiggdos- 1 wWas
r eperat edensssivagadded deionizert wagan( iné: gremioinien X-405 (293 @, 2R active)TUISOVAS Siisred Biamb@nt
t erti aripmberatyre {187 G)oedehnitagen dimesplydra trano( R EMIjion weas drepared by mixing 570 g deionized
di met hywaien 1368 g %€05I7Q%ragivain] 0§22 0 DINARWIRte (BRh endfiiaAg inethyl othamyiderMA)us ed
as wel | AZ22 g peetion ekthe mpnemetkmulsion wes sangnaied frem thelylogomer emuigiprEso|preparednd then
2B charged to the flagit-and 37.8 g dimethylaminpetpethylmethacrylate (DMAEMA) wag then %;1 to the re-
I

086. 369 mainder of tgagaor@ er emulsion. To ggeg( tl]mdded 20g of 0.1% aqueous ferrgggy , 12.5 g of
915. 0g 1% aqueou! ep aminetetraaceti u“TBﬁE g of 3% aqueous t-butylhydrogf% {TBHP), _
_DVAPMA and 25 g of 3% aqueous sodlum sulfoxylate forntalde

F). The flask was ted to 40° after %
2-3 test °
Sol i ds minutes the reaction st nd reached a peaﬁ mge ture of 60°C af s. Five mil s fter

Par t.icl reagl:r'z the pea tempera etlie was heated a aintained at 60 ,an o en minutes f'ter étzo H ! .
ar tg emulslon wa mto the flask te %‘gﬁ o/ ,
7.2 3% aqueous &E: P and 225 of 3% ous SSF ere pum (g& current

ADDI Tl QN ené kit tr&%ﬂ&tmﬂ Bﬂ{{:ﬁ. ér%mé\&o éUﬁe , 44S
r epeat efle ¥é-febusRed cf)ﬂltﬁéjed%? Hﬁ)ﬂﬁku&daﬂ@éﬁhﬁﬁmﬁl HeermipBrath@WNas mhihtainethut e &iE
persion was then cooled to 35°C and filtered through a 100 mesh screen (0.15 mm) to remove any coagulum.
K./ 40 The resulting dispersion was 45.1% solids, pH 9.0, and had a particle size of 150 nm by Brookhaven BI-90.

EXAMPLES 9A to 9C: POST ALKYLATION

To 430 g samples of the suspension of example 8 was added various alkylating agents. The suspensions
45  were stirred for 10 minutes and then heated without stirring in sealed containers at 60°C for 24 hours. The
quantities of the reagents and the resulting data are shown in Table V1. In example 9C the pH of the suspension

was adjusted to pH 7.0 with glacial acetic acid prior to the addition of propylene oxide.
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5.5‘16. « EP O 407 085 B1 TABLE IT BA EA MVADVAPMVA n- DDM

usplids P.S. (nm A 1145 - Ep 0 407 08581 38. 8 14.5

46{0 120 10 B 1145 - 757 38. 8 - 46. 0
13p ¢ ° 1145 - 728 77.6 14.5 46.0 130 D
1067, - 835 37.8 14.5 .2 135 15 E 1067

1 835 37.8 i 455 TABLE P %00 i

9 38.8 29 .. 458 2 G 9%6 9C- 916

38l 8 19.4 46.4 130 H 986 - 913 37.8

14 5 45.3 Bergyl chloride 195g55 48988 3779 14.5

45,6 130 J - . 1455 447 __  37.8___ 1.25 45.6 140
25 BA: but ﬁrogg}e%eaqxel&ék et hyl acrylate 30 M\%\ nmet hyl ,

t hacr ykat e DVAPNBeioglizeg wyatermi nopr opy+ net hacr y+ami de n-B8  n- dodecyl
rcaptan P. S.: yarticle size 35 MPLE 4 Q 4E: AP T| ONAL

PQLYMERI C LATEX B.I%IﬁE&§S4O The sane pr%ure a?séx%rrpl e %6 S repeated

bt with sone rmdia{_.j}jications as shown igg Table II5l4 50 55 ZR2 EP 0 407 085

B} TABLE I11 Surfactant . "% Sol i ds pH
PIS. (nm ®A . Triton X-405 69g (non-ionic) _ 46. 4 9.6
140 SLS(280/()E 13. 95% %ani oni c& 10 B | gepal CO 897 159¢g
47. 0 XQMBL 10A to 106, POST ALKYLATION .
\*( To 425 g of the suspensioh of example 3E was added various alkylating agents. The suspensions were
20  stirred for 10 minutes and then heated without stirring in sealed containers at 60°C for 24 hours. The quantities
of the reagents and the resulting data are shown in Table VII. In Example 10C the pH of the suspension was
\,_/ adjusted to pH 7.0 with glacial acetic acid prior to the addition of propylene oxide.
2 TABLE VII
10A 108 10C
30
| Benzyl chioride 258g 129g -
Y propylene oxide — — 129¢
| * Deionized water — — 50g
% solids 451g = 451g 44g
pH 6.0 6.9 7.1
40
s

EXAMPLE 11: Adhesion of cationic poylmer -containing coating

45 Table V1il shows the adhesion of a cationic latex polymer-containing clear{unpigmented) coating to aged
alkyd as a function of the initial wet latex pH.
The latex used was that of that of Example 3E which had been neutralized with acetic acid to the pH shown.
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(76% actlve non-i oni c) (GAF Corp. Chem Prods.) 15 C | gepal DMD880

77. 69 45.0 9.0 170 (100% active non-ionic)
20 (GAF Corp. Chem Prods.) 25 EP[D407 085 83| yroni ¢ P-66 11. 69

46..0 - 9.0 155 (100% active non-ionic) (BASF Wandotte Corp.)
30 E. Triton X-405 83.1g (non- 46. 2 9.2 . 140
ionic) Abex 1404 138.6g 35 TABLE(M active anphoteric) EXAMPLE

1-liters round-bott flask equi pped with gaddle stirrer, thernoneter,
nitrogen inlet and reflux con- denser was added 215 grams(g) dei oni zed

wat er and 6.89 g ofs.3odiumlauryl sulfate (8LS, 28%active). This was
stirred in the flaf#é? and the flask was heghed to 85C under nitrogen

at rmsphere A ronomet xture was 45 prepared in a separate vessel by m xing
48 g of" dei oni zed vgger. 1.03 g of SLS (28%Bactive). 72.1 g of ethyl
acrylate (EA). 64. %A& of nethyl nethacryl atg (M) and 1.82 g of gl acial
met hacrylic acid. m nutes after adding 6.53 g of amoni um persul fate
dissolved in 2.5 ggf deionized water to the heated, stirred flask con-

tai ni ngst he dei oni zed water and surfactant, the nononmer nmixture was added
at the rate of 1.08.¢/m n. The reactor terrpQrature containing the initiator
and nononer m xture was main-tained at 83-85C until 20 m nutes 50 after the
apd of t hevewkhnki ApHESioN ISDESYRIBED IN TEST METHODSEsECTIONIe reactor flask

t enper at ur e ABshovh BITagioOwl @shesiontieclines dpidly oatside pH &hodt Saoraont 781y id becausbat 6@ 8%
activeyo i rpH26e gonééntratidh oftazbeg! Yradp3 Ipresant lnttheDibnizee Sormabd tek Akgd unfacef it mwland Ftihigh

sol i ds of pHtbe cansantrationof apdrie\gneps id the petmatedstéts ) thedatexatytaae is 389owEXAMPLE 5B:
,554nto a 5-1iter round-bottoned flask equi pped with paddle stirrer,

t her nonet EXAMRLEASPEHPEPANRENGENd ref | ux con- denser was added 931 grans(g)
of deionized water. The water was stirred in the flask while the

t enper & ur e Bjaure  ghows thedegren A disgosiatign for plkudicargotytproug T'?I'_g 'iﬁ"r’f&é‘f“eﬁf"t’? éﬁ““"‘“m

at nospher &f P& ﬂﬁ??éﬁ*ﬁ“sm‘k‘frﬁf@s%@x p@?éﬁe@é sc cfono ﬁhe

vessel 5042 for ;
oo 1404 ThIE :—3"'":::: Egé?f g%’gj.ai ﬁzztm,z ng i - &if%’i‘i%f"'fﬁ'"”f
= fle t
IS

5A and 5B: ADDITI %PQW\/ERI C LAVEPKRIADERh SOAHESE=Be4B) Exanple S5A Into a

anphot gf
met hacryl %fé‘:‘rg o ove no Br mxture 6g 0

mononmer mixture was sep rated as the first nonomer m xture and 30. Zg of
di et hyl argxampLE RY bRBAAIRE boBmE de (DMAPMA) was then added 5 to the
reémai nder of the nonomer m xture as the second stage nononer m xture.” Two
m nut e3s af t ewatbdbaS paints Wore YiiZBé bydhiSaiRhdrhdidtials (MARY anidfts §HoWPIRAbw. THeQriidIRyrddlents
fl ask contwardvhiRé ddd GBehd®f a CoMs dedolviecat FddbiR5ak 84, (P th. petipitidal Bpeed)ifordd to0imired
in 10 m otesyhercletd@ih with tiefletBowidingraiiee®atdod sfeed. 12: 5 nl of 1% aqueous

et hyl ene di am ne _ '

. 40
L
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tjetraacetic acid sodiumsalt and 0.61 g of sodium sul foxyl ate fornmal dehyde

(]SSF) dissolved in 20 mMl of deion- ized water were added to the flask. Two

inutes after the addition of the iBRiG40208¥B1 the first stage nononer 10

i xture was punped into the flask at the rate of 9.5 g/mn along with 8 g

df TBHP (70%\’%%1%%@@;% in 180 g of wat eMF di ssol ved

ijn 180 g of f 0.84 m/mn, maintdi rature at

[lerr] After tWatéd rst stage nmononer mxture was finished, t390Gecond stage

ronomner sm th{re wias a gfetd at the rate of 12 g/ mn maintai ni t he sane

fil ask tenper : % he second stage nononer mxture f was

donpl et ed, t@omnﬁgg_g??deed initiators were continued tgx3e added for
20 m nutes. The

In addi ti onal 15 kettle was then cooled to roomtenperature
Ind t he di spehestionAcigs(20f)t er ed t hrough a 100 nesh screen (G915 nm to

ermove Any oagul The resul ting dispersion (5B) had % sol i ds,
nd an avera é’aﬁéﬁsg%cﬂ]d%@ §‘e5f§160 nm by Coul ter Nanosi zer. MPLE 6A to
B 20 The sarp-Rre@®g0pe3 was repeated with the conpositi orgloonodi ficati ons
hown in Table IV. 25 TABLE 1V

el 0.

EMA , TBAEMRlica 218 4 OXEMA % SOLIDS PS. (nm2818  30.4 g
5.4 Lg%@%ﬂ%(i_n&edients - 30. 49 B
4.9 - - 30. 4
4.9 Exaapla B (BINDER) DMAEMA Di et hyl anmi noet hyb368hacryl at e
BAEMA  t-Butyl aﬁ}égoet hyl met hacryl ate OXEMA
xazol izl nyl %{‘ hacryl ate EXAMPLE 7A to 7E The sane procgt}ére as
anpl e 5B Wapaheikeat §d except the surfactants were nodifiedigg shown in
\Table 45 V. TABLE V 50 Surfactants % Sol i ds
.S. (nm A Waterrjton X-405 (70% 67 g (non-ionic) 8599 44.8
150 55 . F (3899 41 g (anphoteric)(M ol Chem Co)
v 6
19 ep o 40F¥E %&iﬁﬁm“ﬁk%& X- 405 (70% 88.7 g 8ot
45. 6 Aceticadd @0%) - M ropon FAS (38% 41_g (4aapphoteri c)
M ranol Chem Co) C Emul phor EL-719 (97% 64g (non-ionig) 47.5
158 M rapon FAS (38% 41 g 10 (anphoteric) D 138Dt on x- 405
(70% gg 79 45. 1 150 Deri phat 151C
(49% g | : . |
1 Z-6020 is a trademark of Dow Corning Chemical Co
Y L2 Foamaster is a trademark of Diamond Shamrock Co
Y
35 3.  Ti-Pureis a rademark of DuPont.
4. Silica 218 is a trademark of Whittaker, Clark, and Daniels.
5. Texanol is a trademark of Eastman Chemical Products for
- “ 2,2 4-trimethyl-1,3-pentenediol monisobutyrate.
L

6. Acrysol is a trademark of Rohm and Haas Company

; 45 fT-he water based paint of Example 13 had the following propertiés: pigment volume concentration = 35%;
! volume solids = 40%; weight solids = 54.56%; pH = 6.5; 0.15% dispersant on pigment weight; and viscosity =
90-100 Krebs units.

EXAMPLE 14: PAINT

Paints 14a-14L were made by reblacing the 0.15% Z-6020 (active material on pigment solids) in the paint
of example 13 with the dispersants and levels shown in Table I1X
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(\amphoteric) (Henkel Corp.) E Triton X-405 (70% 88.7 g
45.1 150 Anmphosol CG (30% 51.9 g betai ne (anphoteric)
(Stepan Co.) 20 EXAMPLE 8 Into a EAQ40&p#5RMNd- bott oned fl ask equi pped with
paddl’e stirrer, thernoneter, nitrogen inlet and reflux con- 25 denser was
added dei oni zed water (1164 g) and Triton X-405 (29.7 g, 70% active).This
was stirred at anbient tenperature [erhl)dyxder nitrogen atnosphere. A
nononer emnul sion was prepared by mxing 570 g deionized water, 131.4 g
TritonsX-405 (70% active), 1067.2 g butyl acrylate (BA), and 835.3 g nethyl
nmet hacryl ate 4. A 722 g portign_of the nononmer emul gi Qn separ at ed
fromthe nnnogggﬁﬁﬂﬁlsion SO prep@#%ﬁz%ﬂg t hen charged—ﬁ%ggﬁﬁgiﬁggk, and
37.8 g di nmet hidaami noet hyl et hyl met Nacdigpetsanf DVAEMA) was tigen added to the
re- 30 mai nder of the nonomer emnulsion. To _flask was then added 20g of 0.1%
aqueou® ferroff® sulfate, 12.5 g ofiMRR§Sedus et hyl endi anilf et r aacetic
aci d sodium sgd.ts 25 g of 3% aqueous t-butyl hydroperoxide ggpHP), and 25 g
of 3% aqueous sodi um sul foxyl ate fornal dehyde (SSF). The flask was then
heated to 4004dnd after 2-3 minut'es the Meaction started &b reached a peak
tenperature [err] after 10 m nyt.e i i nutes after .reaching the peak
temergture t kettl e was heat e?@ﬁ?%ﬁ@ned at [err] laﬁg fifteen

m nutes after the 35 peak the nononer enul sion was punped into the flask at
(a;rate of 13.3 g/mn. Separate solutions of 225 g of 3% aqueous TBHP and
25 g of 3% aqueous SSF were punped into the flask a rate of 1.3 g/mn
concura ent wh&h the addition of Egpon%; | sion. Alter 2.4 hours the
addi tion of nononer enul sion was ot %%, and the co-fedd® were continued
. for an additignal 0.5 hour whil eEthleh8DRNY € Was mai njapned at [err]

The di s- persion was then cool ed to_[e&&] and filtered through a 100 nesh
screen (0.15 nm) to renmpve any cé#gttaeid sat The resul ting di spersion was

45. 1%%%ol i ds H 9.0, and had a j hbze of 150 nmb rookhaven B- 90.
EXAMPLES 9A {43{)90: POST ALKYLATI %‘%r%&%??s% sanpl es of th 'OEuspensi on of
exanpl e 8 wakiadded various al kySdane@-¢agents. The suspengggns 45 were
stirred for m nutes and then gﬁateghﬁﬁthout stirring in seal ed
conta%pers atJ60C for 24 hours. 9 i3k i es of the rea@@ﬁts and the i
resul ting dagg are shown in Tabl gjMe %Lé‘qquarrpl e 9C the phlspf the i
suspensi on was adjusted to pH 7.0 wth glacial acetic acid prior to the ;
.addition of ¥opyl ene oxide. 50 $arm0Z-6018P 0 407 085 Bl TBBLE VI 5

L 9A = 9B 9C Benzyl chloride
1.95 gs 0.98 g Propyl ene oxi de - -
1.25 g 10 Dei oni zed wat er - --
5.0 g % solids . LA45.1 45.1 ¢ . 44.6 g pH
4.8 “Paings ghat do not passstabififyibeakpgeandanllepieste: POST ALKYLATI ON
. 40  Primafloc C-3 is a trademark of Rohm and Haas.
W} Poly-DMAPMA, experimental material, low MW, polydimethylaminopropyl methacryamide-acetic acid salt.

Clarifloc 308P, Allied Chemicals, polydiallydimethyl ammonium chloride.
Corcat P-600, Virginia Chemicals, polyethyleneimine-acetic acid salt
Z-6011, Dow Corning, 3-Aminopropyitriethoxysilane-acetic acid sait.
45  2-6020, Dow Corning, N-beta-{(aminoethyl)-gama-aminopropyltrimethoxysilane-acetic acid salt.
A-1130.Union Carbide, N-(beta-aminoethyl)-N-)Beta-aminoethyl}-gamma-aminopropyitrimethoxysilane-acet-

ic acid sait.
EXAMPLE 15: ' B i
50 L !
Paint Examples 15a-15s were made as Example 13, but the acids shown in Table X were used to replace !
acetic acid on an equal molar basis to neutralize the polymeric binder latex and dispersant. j
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Toy 425 g of the suspensi'on of exanpl e 3E was added various al kyl ati ng
aggnts. The suspensions were 20 stirred for 10 m nutes and then heated
wi fhout stirring in seal ed contai ner SPA897®EPRI for 24 hours. The quantities

offthe reagents and the resulting data are shown in Table VII. |In Exanple

10 the pH of the suspension was adjusted to pH 7.0 with glacial acetic

ac{d prior to the addition of propylene oxide. 25 10 A 10 B

10{ C 10C 30 Benzyl chl ori d¥ableX 2. 589 1.29 g

prppyl ené oxi de o - - 1.29 g Dei onized
er g : - 5.0 g %-solids

49.1 g 45, 1Expmple 44. 49 pH Acid 6.0

6.19 7.1 4BPaEXAMPLE 11: Adhesi on offommid oni ¢ poyl nmer -contai ni ng

cdating 45 Tab¥® VI shows the adhesi 8retif a cationic |atex

pql yrrer-caont ai ni ng ¥cear (unpi gnent ed) coatikbagtico aged al kyd as a function
off the initial wet ¥dtex pH The |atex usedPwgmnpitat of that of Exanple 3E
wli ch had been neut!®8lized with acetic aci dispbutrite pH shown. so 55 21 EP

0}407 085 Bl TABLENfI| 5 pHHexanoic Wt Knife
Adhesi on 4 10 Best})sgi. 05 Octanoic 4 5.2

715.95 Sh * 10 10 1baurie. 9 _
8i8.0 151 5 8A Benzoic 2
5 9.0 15j 0 WET Tklyeng Saifpiig| ON | S DESCRI BED | N

TEST METHODS SECTI Cﬁk As shown in Tabl e VII9xaighesion declines rapidly -
oyt si de pH about 5 l) about 7.5. This is beE@é&!Cat |l ow 20 pH the
goncentration of 'c% Bbxyl groups present irCim@ ionized formon the al kyd
.syfface is |ow and 23! hi gh pH the concent r aMeshanssSulfenite groups in the
piiot onated state of2fhe l'atex surface is al SyprPhesPEOtaNPLE 12: pH
tPENDENCE 25 gure 1 shows the degrddYdgechiogsoci ation for al kyd
car boxyl #gr oups anq gtex am ne groups as aﬂf’ﬁmﬂq on of pH The | at exes
uied wer e those ofg%iarrpl es 5A 6A and 6C ﬁ‘H@“&nj ne functionality spans a

range of base ,site S, i mum adhesi on—£8es : Rder—vwas predicted to
be at the pH of H‘H 'nﬁ'tdecrog‘/g{f‘f"bﬁg B"IagF rxen withalt avadlable; faenylaen diguidsn cur ve
and the g kyd carboxylate curve. Dissociation constants were deternined

|

), EXAMPLE 16:

35 Paint examples 16a-16m were made as in Example 13 except that polymeric binder latex example 5B was
used and the surfactants shown in Table X1 were post added to the paint.

25




from conductornetric titrations using the half neutralization point nethod. ,‘
Figure 1 predicts that adhesion should 30 be a nmaxi mum at around pH=6.5 1
for the polyner of exanple 5B pr FRAE9%83R! t ot al number of anine and
carboxyl groups are approximately equal. EXAMPLE 13: Preparation of Paints
35 . Wat er based paints were made by mxing the materials in the anounts ¢
shown bel ow. The grind ingredients were m xed and ground by a Cow s

di ssol ver at 3800-4500 ft/mn. (f.p.m peripheral speed) for 15 to 20 mn-
utes,Sthen letdown with the |et down ingfedi ents at |ow speed. 40 45 50 55

22 EP 0 407 085 Bl Grind | ngredidf .

Amount by Wei ght Water

0. 00 Pr _Opyl e'%sg#cm Post Added Surfactant and Level 50. 00

Dow Cor ni ng Z- 0.53 Acetic

Aci d 0209 16a 0% 1.91 10 Foanast er

S (defoaner) 2 0.50 Ti-Pure R 902 3

150.00 Silica 218 4 3 i Acid Salt 210. 18

15 Letdown Ingredients Exar?sze% %OPfﬁeﬁDZ%Ig AC?CA?dS

534.32 20 pexanol 5  0-50 % Nopcogen 22

7.26 Foanmst erig® 1.00 % Nopcogen22-0 * " " 1.00

Wat er “ w . 85.99 25
“Acrysol RV825'6Ft hi ckener) 28° % Nopeogen 220 8. 00

Acetic acid (20% 4.12

1103.80 30 1 14 Z-6020 i s paste adqgaat k2-66 Dow Corni ng Chemi cal Co 2.

Foamaster is a trademark of jpi@@ndadSli@%ock Co 35 3. Ti - Pure

\_s a tradenar k¥8f DuPont . A0 % A IEN G s a trademark of Wi tt aker,

Cl ark, and Dariéhl s. 5. TR Inarquad 32-6¢ ademar k of East man Cheni cal

Products for 4Qy 200 % Arqdadi1i-50 met hyl - 1, 3- pent enedi ol

moni fdbutyrate. 6. Acrysol is a trademark of Rohm and Haas Conpany 45

The wat er based paint of Exanple 13 had the follow ng properties: pignent -
vol ume concent¥épti on = 35%1.000% Ufrisos X-403s = 40% wei ght solids = 54.56% pH
= 6.5; 0.15% djggpersant on oo0feHHoNSe-g8t and viscosity = -

30 i

161 1.00 % Abex 1404
Y, 16m 200 % Abex 1404

_ 40 Nopcogen 22-0 is an imidazoline from oleic acid manufactured by Occidental Chemical Corp. (Diamond Sham-
A\ rock). :
Arquad 12-50 is dodecyl trimethylammonium chloride manufactured by Armak Industrial Chem. Div..
Triton X-405 is an octylphenoxy polyethoxy ethanol nonionic surfactant.
 Product of Rohm and Hass Company.
45  Abex 1404 is an amphoteric surfactant; product of Alcolac Inc..

EXAMPLE 17:

Paint examples i7a-17j were made the same as example 13 except the latex examples shown in Table XII :
50  were substituted for the latex of exampie 7B. i
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‘ 100 Krebs units. EXAMPLE 14: PAINT 50 Paints 14a-14L were made by

rgpl acing the 0.15% Z-6020 (active material_on pi.gnment solids) in the paint
of exanple 13 with the dispersants E@fr&l‘mlw%?g shown in Table | X 55 23 EP
0] 407 085 Bl Table I X Exanpl e . Di sper sant
% on Pignent 14a * No di spersant

10 14b Primafl oc C3
13 00 14c *
0l 50 148 *0:25 15 l4e ‘Table XII Pol y- DVAPVA
1} 00 20 14 Quaternary Ammonia Fufictional Lite8&0
1. 00 14g ‘ : Et hyl ene D am ne
14 00 Acetic acid salt 2 14h darifloc 308
5 " © Paint 1.00 1datex Mdid Ratie t7- 6020
g gg ijlk Example Example S lI gfrrig A:%%g%ting Agent latex amine
d.50 141 I7a 3e Si IGHe Z- bne -
3.00 .35 * Paints,that do noj,pass st 'IityBg@fﬁ@%@wd rollggy tests. 40
Brimaflec C 3 i sﬁéb trademar kioo Rohm gé;% Haas. Pol y- DMAPMA, experi nent al
qaterial, | ow MAPZgol ydi met hidbanmi nopr oyl net hacr yani de- acet i 2icid salt.
¢ arifloc 308P, %AI ed Chem ¢gpl s, pol yghal l yﬁ}dﬁ;égglo,@‘{gmni umgdl oride.

-6011. Dow Cor nilfgy, 3- Ani nodropyl tri éthoxysNoRge- acetic acid Falt. 45
f- 6020, %Dow Cor nighg. . o 6.5 Benzyl Chloride 1.0
.N-Dbet a- (am noet hyl ) - gama- am nopropyl tri met hoxysi’l ang- acetic acagl salt.
\A/1130 Uni on Car B7gle, 9% 6.5 .

(bet a- anm noet hyjk)- N-) Bet a- gii noet hylg 2 ganpropylene-afy! t ri met.doxysi | ane-a
tet- icgacid salt. EXAMPLE 15: 50 Paint Exanples 15a-15s were made as
Exanpl € 13. but t#fe acids sh®wm in Tatt® X €used to replace acetic acid
én an equal nol arlypasi s to nggtralize ghe poloreri c bi nder |atex and
di spersant. 55 24

—— — ———— . . o e — i "
— Y . — — - T S o T - S A e e S e A e S e S S PV S S Sl S B D e S -—

f\%or cat P-600. Virginia Chem cals, polyethyleneimne-acetic acid salt

; 30
i
!

o EXAMPLE 18:
Paint examples 18a-18d were made by mixing the materials in the amounts shown below in Table X!,

The grind ingredients were mixed and ground by a Cowles dissolver at 38-00-4500 ft./min. {f.pm.m peripheral
speed) for 15 to 20 minutes, then letdown with the letdown ingredients at low qued;
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EP'0 407 085 Bl Table X 5 Exanpl e _ Acid | 5a

Form c 15b Acetic 10 15c
Lactic~15d EP 0407 g86 Bhanoi c 15e
| sobutric 15f Hexanoi ¢ 15 159
Cct anoi ¢ 15h Lauric 15i
Benzoi c 15j Tol uene Sul fonic 15k
Oxalic 20 . - 151 _ _ Fumaric 15m
CGtric f5n TableXII Met hane Sul fonic |50
Hypophosphor ous 15P° rochloric 25
154 . Pigment Vohﬁ\ oncentraingn I@gﬁgxgur : C 1 53 .
Phosphoric * Fluid grind could not be_made even
formul ai on |iquids. 30 EXAMPLE 16: 35 Pai nt exarrpl es 16a-16m were
made as in giagl e 1;’ except that fﬁgl ymeri c binder |atex exanple 5B was
used and t he2k shown in ble X re post—§§dded t he paint. 40
45 50 55 25 wateEP O 407 085 Bl 5 Tspl e XI Bzanpl e Bast Added
Sur f act ant g;u IxeveJE)1 a 50 go% 16b
0.25 %hopcodZ T2 0¥ etic Add Salt 16c 0.50 %Nopcogen 22-0
Dow Corning Z-6020 1 0.23 0.36 0.44 0.52
U Acetic Acid (20%) : 1.06 1.04 1.04 472
Foamaster DG 2 : 0.12 0.23 . 0.12 0.12
| ®  Ti-Pure R-902 3 13125 13124 13124 13125
AN Silica 218 4 29.0 10648 . 18392 22262
Letdown Ingredients
25 Example7b Latex 616.08 543.6 471.12 434.88
Texanol 5 8.36 74 6.4 592
Colloid 643 é 2.00 2.00 2.00 2.00
30 Water 85.12 13337 154.04 183.6
Acrysol RM-8257 8.28 1471 17.08 25.60
U ‘ Acetic acid (20%) 344 24 196 0.96
. Krebbs Viscosity 85 90 86 86
pH 6.0 6.0 6.0 6.0
Pigment Volume ' '
Concentration % 15 25 _ 35 40
o Volume Solids % 35 35 35 35
45
s Z-6020 is a trademark of Dow Corning Chemical Co.

Foamaster is a trademark of Diamond Shamrock Co.

Ti-Pure is a trademark of DuPont.

Silica 218 is a trademark of Whittaker, Clark, and Daniels.
Texanol is a trademark of Eastman Chemical Products for 2,2,4-
% trimethyl-1-1, 3-pentenediol monoisobutyrate. -

Colloids is a trademark of Colloids Inc.

Acrysol is a trademark of Rohm and Haas Co.
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1%d 1.00 % Nopcogen 22-0 16e 2. 00 % Nopcogen
22-0 20 16f 0.25 % Arquad 12-50 16g

0450 % Arquad 12-50 16h - EPOPODPESRIAr quad 12-50 25 161 |
2§00 % Arquad 12-50 16j 1.00 % Triton X-405 16k

2§00 % Tri t EXANELENS: 30 161 1.00 % Abex 1404 16m

00 % Abex 1404 35 40 Nopcogen 22-0 is an imdazoline fromoleic acid
nuf act ur ed BginGeenplestioakndCiRlewere gladlbe game(aBlexampledi 8Slexaept latexekampigFecpaa substi-

P- 50 i s8 doWted fer 7B asitheebinkgr Inaddition. infexerhdled Pb 108 waightyfite o4 7 datrosn) 25QMHRin water (trade-
dust ri al oAt Hegulps) wagysed aythedhisiemerinsteghofdenysal BUBISoYater rdhafanrmigsion was pdiystsr
bni oni ¢ suPEitaiipe vomselide oidhe fREMIAIAd Hass Conpany. 45 Abex 1404 is an
photeri ¢ surfactant: product of Aicolac Inc.. EXAMPLE 17: Paint exanples
/a- 17] 1vverw&52f’?1§2q§érre as exanple 13 except the | atex exanples shown in
bbl e X1 50 _ were substituted for the latex of exa

I

n

a

1

: ' Gncorsh
] k of

237 085 Bl 2 -:Szfﬁz:-) aﬂz raé'i%?é_“sml TB’nt. respectivehbgfe nl{t;tA 900 was ball milﬁ%é ﬁat{%ﬂ?%ﬁgig Qi@nrg

M

|

o

hows pain ns with ground ion exchange resin
hmoni @ Fungdd 8
bl e Ratio to Exanp Exanpl e pH Al kyl ating Agent
at ex angne 17a 3e 6.5 None
-t 17b 10a 6.5 Benzyl Chloride 1.0 17¢
10b 6.1 ' 0.5 17d 10c
612 Propyl ene Oxi de - Teble XT3, 8 6 3
Nohe 17f %a ' 6.5 Benzyl Chloride 1.0 17g
9b 20 6.5 .5 17 . 9c
6. 2 Propyl ene Oxi de 1.0 25 _____gaé_\l__l_w_.g_____Mm by Weight e
40 NOB&inkt’ Ingredients 6a 20a 5.4 Ni2fk 30 EXAMPLE 1 8: 35
{ .
9 Water ,
25
Methyl Carbitol e | 50.0
Cavoc Mod APGX 45.0 45.0
Ti-Pure R-902 5.92 _ 7.19
» Minex 4 _ 100.0 100.0
Silica 218 73.44 108.0
~ Amberlite IRA 900 75.14 108.0.
*  Ground TS=1838 13298 —_—
Letdown Ingredients
Example 5b . 42697 | 462.97
g “  Colloid 643 20 2.0
Surfynol 140E 2.0 ' 2.0
Troysan Polyphase AF-1.  ~ 10.0 10.0
“  Texanol 632 6.32
Acetic Acid 20% 266 2.66
Acrysol RM-825 . - 21.7 - 10.0
% Water | e 884 157.0
Pigment Volume Solids % 35 : ' 35
Volume Solids % ' 35 35
55
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Pai nt exanpl es 18a-18d were nmade by m xing the materials in the anmounts ;

shown below in Table XlI1.

The grind ingredients were m xed and ground by a

Cow es, di ssol ver at 38-00-4500 ft. Erordoe7dgsBam m peri pheral speed) for 15 to
20.m nutes, then letdown with the | etdown ingredients at | ow speed; 40 45

50 55 27 Metf5PCAbibE a BtfamErk of BRbnattidelcold TENT VOl ume Concentration Ladder 4

Amount By Middx@dd trabBmack binebiubhig Lafléent S 18a 18b Water
50 Sufgnol is a trademark obA&lir Products Co. 32 15 Propyl ene Q@ ycol 50
50 5 TroyS4h is a trademark biOTrdyackiediodl ToNg Z- 6020 1 0.23 036

0.44 0.52 Acetic Acid (20% 1.04 1.04

4. 72 Foam&EXAMPLERa &21b: 0.12 0.12 0.12

20 Ti-Pure R 902 3 131. 25 131. 24 131. 24

131.25 Sili C.Efb'Z 1% show paint formulations with reagtiye gigments. 106. 48 183. 92

222.62%Let down | ngredients 25 Exanpl e7b Lat ex 616. 08

543. 6 471.12 434. 88 Texanol 5 8. 36 7.4 ;
6.4 5.92 Colloid 643 6 2.00 2.00 !
2.00 30 Wat er - 85.12 133. 37 154. 04 :
183. 6 JAcrysol RM 825 7 oKV 17.08 25. 60
Acetic ad (20% 3. 44196 0. 96

Krebbs Vi scosity

6,0 6. 0 Grind Ingrediepts)

15 25 Water
35 = 35
Cor ni ng Chem carm%l.enequy

85

35 .
c%p 45 so
Foamast er

g ——AmountByNeight  g6" 35 pH

1

© g/ Ti - Pure i $6Q1tBremidnar k of DuPont. 4:28
Whi tt aker, O ar keetiandidRosai el s.. 5.

Chem cal Producgg f,06 & 2, 4- 6.

Texazel

. '50.({0

is atrademark o
Silica 3% is a trademark of
is a trademark of Eastnman
Col | oigdg Is a tradegmy k of Colloids Inc.

6.0 Ri¥laent Vol uneZBoncentrati on %
40 40s0.00 Vol une Sobkpgbs % 35
Z- 6020 i SF@JBt rademar k of Dow

anond Shanr ock Co.

Ti-Pure R-902 150.00 150.00 :
Silica 218 188.85 203.36 ' ;
K-White 82 25.00 — .
* Nalzin 2 o 10.00
Letdown ' '
\, ,/I _________________________________________________________
- Example 7B 534.41 534.41
Texanol 7.26 7.26
Foamaster S 1.00 . 1.00
d
<5
Acetic Add 20% 098 3.26
Water - - 75.08 70.58
50 Acrysol RM-825 7.56 9.80
"""" Krebbs viscosity & &
~ pH ) . 6.2 6.5
- Pigment Volume Con-. 35 35
——
centration
Volume Solids % 40 40

30




Acrysol is a trademark of Rohm and Haas Co. 28 EP 0 407 085 B1
MPLE 19: Pai nt exanples 19a and égmwaga de the sane as exanpl e 18c,
except* | at ex exanple 3e was substi - tuted for 7B as the bi nder. In
agldi tion, ipn Exanp I9b 100 vvel ht units of 4 % Natrosol 250 M—IR

r ade- 504t 's mixds mpde bymixing ) arty ﬂ;"("@gg ethy'
MB25. Wt etra"i"ﬂ " ér }" F‘ r‘F“MB"’%I HEeReRs e R %’e{ﬁﬂ \5 "%?ﬁ‘?ﬂs

t he for 'b Ob: 10 Tabl eXlV shows paint formul ations
th roun on exc%ange reS| n berlite | RA900 (trademark of Rohm and Haas
D. ) and a B@aMpLPba:pai Nnt, respectively. The I RA 900 was ball mlled with
vvater for 8 hours to gi've and 18.8% sol ids dispersion. 15 Table XIV 20
Am)unt by Vi glainpiebdWhd babGieRthaBhs same as Example 13, except the amountdPatetic acid was adjusted
2Db Vat er  2bvdMppdiny bH.Gambixdamble 22c was made the same as 17b, except the pH was adjusted to 8.5 demon-
50. 0 Cavoc shvitidg tNe'@¥reased stability of quaternary ammonia functiéhial. [flexes at higher pH's than amine fufi@iofdl

Ti - Pur e R- Qddékes. The results are shown in Table XVI. 5.92 7.19 M nex

4 100.0 100.0 Silica 218

73. 44 108.0 Anberlite | RA 900 : 75. 14

108. 0 Gund TS=18.8 132. 98 -

Let down | ngredients Exanple 5b Table XV1 426. 97

462.97 Colloid 643 The Effect of pH on Paint Stability 2.0

Sdrfynol 140E tabildy 0 Troysan

Pol yphage AF-1. Example 10.0 W ] l 5 Texanol

6. 32 Ba32 Acetic Acid 20%%6 Pass 2.66
.66 Acrysol RM 825 o, 71 21.7 Fail 10.0

Mt er 8% ¢4 Pass157. 0 Pi gment

Vol ume Sol i ds % e 35 ) 35 Vol une Solids %

35 25 S 35 29 o

EXAMPLE 23: Comparative

Table XVl shows the formulation of a conventional exterior flat topcoat.

35

55

a4 e




EP‘0 407 085 Bl Methyl Carbitol is a trademark of Union Carbide Corp. M nex
is a trademark of Indusmn Limted. Surfynol is a trademark of Air Products
Co. Treysan is a tradenmark of Troy Ene#i7®8$BCo. EXAMPLE 2la &21b: Tabl e XV
show paint fornmulations with reactive pignments. Table XV Amount By Wi ght

Gind Ingredients 2la 21b Water

50. 00 50. 00 Propyl ene Q ycol 50. 00

50. 00 Z-6011 Prem X 11. 28 11. 28 Acetic
Acid 20% - 6. 34 7.29 Foamaster S

0. 50 '0.50 Ti-Pure R gp3ableXVI 150. 00

150.00 Silica 218 : 188. 85 203.36 K-Wite
82 ri In2 l%gtSNal zin 2 Amount by Weight :

10. 00 Let down Exami}a oldl 250 MHR 534.41 75 534. 41
Texanol 2.5% in water 7.26 7.26 Foanaster S

1.00 1708 REFE Acid 20% 0.98

3.26 Water Water 75. 08 ' 6070. 58 Acrysol

RMW 825 Tamol 731 7.56 9. 80 Krebhg jviscosity

87 . 87 pH .2

6.5 Pigifent Vol ume Nopeo NDW,, 35 ‘ B5 centration

Vol une Solids % Triton CF-10 40 40 B0 EP 0 407 085

Bl Z-6011 is a pro t. of Corning. Prem x is made by _nixing 10 parts by
wei ght Z-6011, 20 ﬁlgnﬁ‘,\fg@%\f}ﬁ Carbitol, and 1 part wateP2the mx is

equi | i bgpat ed at rodPuenBe6at ure for 4 hours before use234gWiite 82 is a
trademark of Tei koé”j?ggt‘p Co., Japan. 5 Nal zin 2 is a Z{édemark of NL
.I'mdustries. EXAMPL © Exanpl e 22a and 22b were nade t H'%ame as Exanpl e
13, except the anouitagef S&cetic acid was adjusted 10 to vaBy paint pH.

Pai nt Exanpl e 22c was made_t he sane as 17b, except the pH was adjusted to
8.5 demdsn- - Letdown Ingredients

Rhoplex AC-64 _ 352.23
Ammonia 1.58
2 Dowrcil 75, 20% in water 1.0
\__/ i
35
Nopco NDW : ) 1.0
Texanol 10.60
- @ Propylene Glyc_ol 3240
~ 'Natrosol 250 MHR 2.5 % in water 127.50
Water . : ' 47.74
45

Krebbs viscosity 100, pH = 9.50

Pigment volume concentration = 40%; Volume solids = 38%.

Tamol, Triton, and Rhoplex are trademarks of the Rohm and Haas Co.
s0  Nopco is a trademark of the Diamond Shamrock Co.

Attagel is a trademark of the Engelhard.

Dowecil is a trademark of Dow Chemical Co.

EXAMPLE 24: COMPARATIVE

55 ) :
Table XVHi shows the formulation of a conventional anionic latex primer formulation.

32




stfati rfg the increased stability of quaternary amonia functional |atexes
atf higher pH s than am ne functional |atexes. The results are shown in
Tapl e 'XVI. 15 Table XVI The Effect cEpqp4dross®hi nt Stability Exanple

p Roller Stability 22a 6.6
Padss 22b 7.1 Fail 22c
8.] Pass 25 EXAMPhBieddVIIConparati ve 30 Tabl e XVi|
shpws the formul'ation of a conventional exterior flat t(r)r{)coat. :%A&'} _4?‘ 45 50
55/ 31 sEP 0 407 o@sindiingzedients/| | Gind | ngredi ent s Amount by Weight
Anbunt by Wi Nat rosol 250 MHR 2.5% i n wegggig V\at er
60, Tanol = 731 gp‘IC’PJYQ"'“e Glycol 11.3 15
Nopco NDW  Water 1.0 ®34bn CF-10
2.4 Ethyl ene Q ycol 23.
Ti*- Pur e’ R 960 Foamaster VL 2344 M né(@og
171.6 Attagel $Qmol 9 5. 735
Let down | ngred?entos é{%opl ex AC- 64 35223
Ammoni a Acrysol RM-825 . 1.58 Dowd.00 75, 20%in
wat er . 1.0 30 35 Nopco NDW
1.0 Texahol  Li-Pure R-900 10094 ¢q
Propyl ene G ycrRhdox 515 32. 100
N/
Nyad 400 ' . 181.30
20
"\.J -
Letdown Ingredients
Water 167.90
2 Rhoplex MV-23 470.60
.- Texanol 5.00
Foamaster VL ' 3.00
30 Skane M-8 ' | 2.00
| ! Triton GR-7M ' 1.00
~i Ammonia 28% 180
' 25 Acrysol TT-615 1.20
Water o _ 3.80
{_ )

Pigment Volume Solids = 34.4%. Volume Solids = 32.3%. -

Krebbs Viscosity = 100 - 110. pH = 9.0 - 9.5.

.Kadox 515 (Zinc Oxide) is a trademark of New Jersey Zinc Co.

Nyad 400 is a trademark of NYco Div; of Process Minerals, Inc.
45 Skane M-8 is a product of Rohm and Haas Co.

EXAMPLE 26:

This example demonstrates the performance properties of the cationic polymeric binder-containing coat-
50 ings of the invention. n

55
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Nt rosol 250 MHR 2.5 % n wat er 127.50 \ater
47.74 45 Krebbs viscosity 100. pH gp P4079sd8PMENt VOl UME Cconcentration =

40% Vol urre solids = 38% Tanol Triton and Rhoplex are tradenarks of the
Rohm and C&gpvéo Nopco is a traderrark of the Di anond Shanrock Co.
At t agel |s a trademark of the Engel hard. Dowcil is a trademark of Dow

Chem cal Co. EXAMPLE 24: COVPARATI VE 55 Table XVII1 shows the fornulation
of a cegnventional anionic tex primer formulation. 32 EP,0 .407 085 Bl
Kiher s

Table XVI1I 5 | ngredi ent s

Arount by V@i ght Piopyl enea@hegien  Stain Blocking ...~ Head

50. 00 Water ] 43. 40
10 FoaBxample i PVC Cross Hatch Cedar & Redwood Interior ~ Rusting

2. 00 Tanol 0 7.30
Acrysol RM 15 10 8 7 8 8.00 15
Ti - Pure R-900 100. 00
Kadox 515 12. 00 Nyad
400 184.30 20 Let down
| ngredfents Vat ey = 10 6 8 . 167. 90 25
Rhopl ex Mv-23 18 35 10 6 %70. 60 Téxanol

5. 00 Foanmster 194 40 10 4 4 3¢ 00 30

Skane M 8 2.00 Triton GR-7M
1.00 Amonra 289 —— =TT T e e e e e +-~-86-35

Acrysol TT-615 1.20 Water

| &jgog?t %ﬁ%sﬁu#ﬁ&kﬁ%héﬂ@e 6s 365"%%@% & Oggqu%ssmf Gain be be o Ina‘gyluﬁ%v? %bwell as

trademar k of New Jersey Zinc Co. Nyad 400 is a trademark of Nyco Div; of
Proceses Mxaspatgz: | nc. 45 Skane M8 is a product of Rohm and Haas Co.

2. Effect of DMAPMA Level on Adhesion

Paint examples 27a - 27¢ are the same as example 13, except latex examples 2b, 2¢, and 2d were used,
30  respectively, instead of 7b.

-/ : DMAPMA level Alkyd Adhesion

35
Example % _on Monomer Knife
27¢ 0 0-1
27 1 4-6
40
o 27a 1.99 8-10
o
45

3. The Effect Of Natrosol 250 MHR vs. Acrysol RM-825 on stain blocking properties.

50 _ Exampie Thickener Cedar & Redwood

L Stain Blocking ;

19a Acrysol RM-825 6

us 19b Natrosol 250 MHR _ 4 i
34
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LE 26: This exanpl e denonstrates the performance properties of the

pni ¢ pol ymeri ¢ bi nder - cont ai ni ng ?81}4-07%95&{195 of the invention. 55 33

EP 407 085 Bl 1. Effect on PVC Al ky

Nai |§ Adhesi on St ai n Bl ocki ng ] - - Head Exanpl e

PVCY “Cross HitRERCtexkraynd 1edursiisnes Resin @RAGRO) on stain blocking properties. Rust i ng 10

18a { 15 10 8 7

8 15 5 18b 25 10 6 6

7 18C 35 Example 10 6 Redwood Cedar 6 18d
40 : 10 20a IRA-900 4 g 6 20 Concl usi ons:

Stain Bl ocking decli ﬁ s.as PVC is raised. Al kyd adhesion can be obtai ned
with low as well as &bﬂ%‘% coatings. 25 EXANPLE 27: 2. fect of DVAPNVA
Level on Adhesion Paint_exanples 27a -_27¢c are the sane _as _exanple_ 13,

e ot e . e s e S i e Ty e A R e i S S i e v S it o S e et i S ey e T e s e S e St ] S e it e

except | atex exanples 2b, 2c, and 2d were used, 30 respectively, instead

of 7b. DVAPMA | evel Al kyd Adhesi on Exanpl e %
on Monomer 5. Effect of Reactive Pigments o{Piopeétied/ C 0

0-1 27b 1 4-6 40 27a
1.99 5 8-10 45 3. The Effect O Natrosol 250 MHR vs.
Acrysol RM 825 on stain bl ocking properties. 50 Exanpl e

Thi ckener Cedar & Redwood Stain Bl ocking 19a

ACTysol RM 825 Stain Bldkib@b Aged Batly osol 250 MHR

4 55 34 ,, EP 0 407 085 Bl Chdaikfect of G alkyd | on EBlillangeNRidiead (1 RA- 900)
on stain Bl ocki ng Exemple t | Redwpedinplnterior Adhesion Chalk  Rust[Betdood

d
Cedar 14k

é 6.5 8 None 3
21a 8 8.5 8 None 6
25 21b 9 9 8 None 7
Glidden 9-10 9 — None 8
Alkyd
24 4 5 0-1 None 7
23 1 1 4 Some 1
30 e e e e e
U Glidden Alkyd Primer number 3651 - The Glidden Company.
3§ 6. The effect of Amphoteric s_Urfactant on nail head rusting.
Example _ Nail Head Rusting
o 40
o/ 17a no amphoteric S 1
13 - 3
16a 4
M5 T e e e e e e —————————————
50
55
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20a | RA- 900 | 6 7 20bCont r ol

4 5 10 5. Effect dp d¥pedss4se Pignents on properties. 15

St ai n Bl ocki ng Aged Early 20 Cedar &
éTlg?/g h]'g? effe@! df gﬁqﬁ Aﬁg (rruﬁhJalkgggtg%r%@ammonlumgqu%alg I gt ervor Adhﬁlglngn
3 2la - 8.5 8 None 6 21b

9 5 9 8 None 25 3 i dden

9-10 9 - - None sMky@eﬁcﬁwswn 4

5 Example = = NHmnctionality 7 23 CrossHatch . 1 4
Some 1 30 didden Al kyd Prinmer nunber 3651 - The didden Conpany.
35 6. The ®Bfaf ect of AnphDMAPMAurfactant on nail healf rusting. Exanple

Nai | Head Hbsting 40 17aQuat BINMAFMAI c 10

1 13 22c¢ Quat DMAPMA pH=8.5 10 ' 3 16a

4 45 50. 5517385 EP 0 40QuaB8®MBAPMAThe ef fect of al kid ati ng (making a
| at ex quat¥dhary amoni uQuat DMAPMA) Al kyd Adhesi on #xanpl e

Funct i onal]?rey DMAEMACross Hatch 17a 0 DIVAPNVA
10 10" 17ps Qua QDAIABMBRMA 7 10 22c
Quat DVAPMFgpH=8. 5 Quat DMAEMA 10 17c 10 Quat DVAPNA
10 17d 17h QuaQubMORVAEM A 10 10 17e
‘DVAENVA L 0 17f Quat DMAEMA
Y179, @ TTTTTTTTTO Qiat DVREMA ~ """ T T T T 10 17R
Quat DMAEMA 10 20
8. The effect of using Fuller's earth pigments on stain blocking.
AN
® Examples Amounts by Weight
Crind Ingredients 28a 28b 28¢ 28d
Water 87.8 90.0 80.0 70.0
3  Propylene Glycol 50.0 50.0 50.0 50.0
Z-6020 09 09 —— ——
Acetic Add 20% 22 20 —— —
_ Tamol 731 ———- — 14.6 - 147
W 1 Foamaster S 05 05 0.5 0.5
Ti-Pure R-902 150.0 150.0 150.0 150.0
40
"
45
% ;

55
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8. The effect of using Fuller's earth pignments on stain blocking. Exanples

Amount s by Weight Gind Ingredients 28a : 28b 28c
28d Wat et 87.8 EP 0497085 B1 80.0 70.0 30
Propyl ene G ycol 50.0 50.0 50.0 50.0 Z-6020
0.9 0.9 - -- Acetic Acid 20% 2.2
Foammator o | Silia218 (5 1833 ; 1781 ozt 20eg o]
Ti-Pure R-902 AttasorbLVMgg o 25059 9 20 15050 153 0_40 45
50 55 36  EPKRA#sPIdg5 B1 Silica21s 120 .33 178. 1
178. 1 204.9 5 Attasorb LVM 25.0 25.0
25.0 Kadox 515Letdown Ingredient . 12.0 12.0 12.0
Let down | pngr edi-ert—-FBampte————mem oo e =-534- 4 5344 ———- --
- Rhopl ex Mv- 2Example S --534.4 —574.2 T  574.2
Foanast er Rhoplex MV-231 ¢ — 1.0 — B76.2 5743 0
Texanol Foamaster - 7 3 1.0 7.3 10 2.8 10 7.3 15
Acrysol . RM 825Texanol = 5 4 73 6.3 7.3 7.3 73 6.6 Acetic
Acid 20% 15 Acrysop RM-825 658 6.3-- 5.6 - \\ab6r
51.6 4Acetic Acdd 20%16. 4 24 25. 26.8H -— —_— 6.6
6.6 8Water 8.9 20 51.6Krebbs 44.2cosity 164 n2
117 102_________94 Pigment Vol.Solids_______35% _______ 35%
35% 3pkb Vol une Solids 6.6 66% - 89 40% 89 40%
40% 25 2t t aKesbbsi Viseosityademar k104 Engel hiard Co. Exeppl e 94 Type
Akt asor b PigmentOveESolfdsai N BBS%Ki ng 135% 35% Caggoni c
0 Volume Solfds28a 40% 40%\t i oni C 40% 2540%
8-9 30 28b Cationic 25 8-9 28c
Anionic AttdSorb is a Trademark of EngelHard E8d Ani oni ¢
0 4-5 35 EXAVPLE %9: 40 Adhesi on of paints nade with
the polyneric pidiflgles of exanphes 6A agda&frhat their cephi SUfR Brbudty d
13 Cationic 0 6
28a Cationic 25 8-9
% 28 Cationic 25 89
28¢ - Anionic 25 4-5
Y, 28d Anionic 0 45
35
EXAMPLE 29:
\/ 40 Adhesion of paints made with the polymeric binders of examples 6A and 6C at their optimum pH would

be expected to be much lower than for paints made with the polymeric binder of example 5B at its optimum

pH. Table IXX shows the effect of base strength on adhesion to alkyd f i
: . or paint examples 16a, 17e, i
made with the binders identified in Figure 1. ’ P P ® tre endin

55
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be expect’ed to be much I ower than for paints made with the polyneric binder. g
of exanple 5B at its optinmum pH. Table | XX shows the effect of base -
strength. on adhesion to al kyd for pesodoressBpl es 16a, 17e, and 17i nade
with.the binders identified in Figure 1. 45 50 55 37 EP 0 407 085 Bl

TABLE .1 XX 5 The Effect of Base Strength on Al kyd Adhesion 10 Pai nt
Exanpl e Bi nder Exanpl e Bi nder pKb Pai nt pH Wet Knife
Adhesi on 15 16a 5b JABLEIXX K 7 6.1

10 17) s _ 6a 9.4 5.4 0 20
17i 6C 10. 6 : 4.7 0

Adhesi on of 10 is best. 23 hex@ffactef BBe Sakhgth)on AlkydsAdhesionf f ect s of
neutralizing acid on the adhesion to al kyd and grind viscosity. 30 35 40 45

50 55 38 EP 0 407 085 Bl TABLE XX Kg/| Sanple ~ Acid _Initia
water % (I mwwzg AdBigderixatrple  BinderipKb  PaintpH  Wepknife
- 10 - 15b  acetic 2000 Adhesion
- 9 15¢ Lactic - 2000 0.01(10)
8 15d Pr opanoi c 4000 ' - _ 7
15e  lgobutric 2500 - 7 15f
Hexanoi c 16aCel | 2000 7 0.039(38. 5) 10 6

~ 17j 6a 9.4 54 0

20 171 6c 10.6 4.7 0
W,

Adhesion of 10 is best.
25 )
Example 30
Table XX shows the effects of neutralizing acid on the adhesion to alkyd and grind viscosity.

30

U
35

.. 40

N
4
50
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Cel | . Cel | - - 15h

Gel | Gel | 0. 05(50) - 20 15i

. Gel | 8200(FP 04070858 1 10) 6 15j
Tolguene Gel | 1500 0.02(20) 4 sul fonic
259 15k Oxalic Gel | 9000 0- 05( 50)
7 %51 Fumari c : Cel | 15000 0. 052(52) 5
15 Citric Gell . 21000 0. 05(50) 3 30
151 Met héne 8500 - -TABLE XX Ke/1" 6
Sulif oni ¢ 35 15 : hos- - 0 - .
9- phorous 15p %gochr%ﬁcﬁo I—n%gbo ﬁg&g (b/100¢al.) Adhesion
8 15¢ Fl uoboritsa Formic 3500 6000 — - - 8 6
15r Sulfuric .. CGel | Gell . 0. 05(50) - 15s
Phosphori{oz b e e 0.05(50) 45 based on 1he

cal cul ation 1b/ 188 gdpctis equi val ent- to 0. 0@880%kg/1 50 041 %ai nts we e

adj usted to pH-6;} PasoudL ol d Dyggyn Forest. Green Al kyd._ Brookfie}d

viscosity, using nodel LVI, spindle 4 at 6 rpm 55 EXAWPLE 31: Post_ Added

or Enul sign Pol yker i Isobubic Surfact 8%0 - Effect on Adhesi om The typé of

surfactant presejy | RiddRoieal Nt or Jefit €X as gpsoy Mer i zapdopzs5ur f act gnt or as

a post-add can have a | arge influcence on adhesion. In particular, cationic

sWfactants are ¥8 bO®ided, or ©8Hir con&Mtration at Teast kept—to a

m ni nrum becauseighheyagagpet e w t hgegt i oni ciinder fobs.05tE®) ani oni c .sites on

substrat es. 39 .EP_0 407 085 Bl To_paint gﬁ% | e 16a various surfactants
re post- added®o HeR#MEtrate th&elffect ur f act 34N pe on adhesion

t 0”an anioni c aligyd Foheheate. Sur&antants wssoe addedogm(209i ght pergcent,

based on binder soligs,In the paint. The results are shown'in Table XXI. 5

TABLE XXI__Exanpl e ulfopis Added Surfactant and Level Vet
Kni fe AdH&sion 1Bk Oxila Gell0% 9000 0.05(50) 7
8 .16b 25% Nopcogen 22- cetic AdH Salt g o052 - 8 16¢C
0.50% Nopcogen 2&0 FLbiRE00®! Eeficet!  f6of 8 62 % 1.00%
Nopcogen 22-0 15m Citric : Gell 21008 16e 0.05(50) 2. 00%
Nopcogen s22-0 . : 1 20
15n  Methane 8500 — | - 6
~ Sulfonic - — - _
s 150 Hypophos- 12000 — - 9
phorous _
15p Hydrochloric 3500 — -
o © 15q Fluoboric 3500 -_ —_
o 15r  Sulfuric Gell Gell 0.05(50) -
- 15s  Phosphoric Gell Gell 0.05(50) -~
&5 L o . . G W P S P i 2 o . T e S o o e S . e e . S S . S T S oy o oy e e G . s et W G s S . o i

* based on_f;be calculation 1b/100 gal is equivalent to 0.001 kg/l

! All paints were adjusted to pH=6:0. One year old Duron Forest Green Alkyd. Brookfield viscosity, using mode|
| LVT, spindle 4 at 6 rpm. . ) . .

55 EXAMPLE 31: Post Added or Emulsion Polymerization Surfactant - Effect on Adhesion

The type of surfactant present in the paint or latex as polymerization surfactant or as a post-add can have
a large influcence on adhesion. In particutar, cationic surfactants are to be avoided, or their concentration at
least kept to a minimum, because they compete with cationic binder for the anionic sites on substrates.
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16f 0. 25% Arquad 12-50 8 25 169
0.50% Arquad 12-50 _ 5 16h 1. 00% Ar quad
12-50 0 °© , 1 ®poasorossB1 2.00% Arquad 12-50

0 30 16j 1.00% Triton X-405 8 16k

2' 00% Trl ton % é xXampie a various surfactants were post- a 6 e eitec U 2 X
#8 Example 16 factants were post- addad B i’%ﬁ%ﬁé‘%& ffl&% Q%A%

1404 on adhesion to an anionic alkyd substrate.Su nts were added n binder solids

8 40 NopcCOg®fhepamf) Theresifits 4Bkl M Tahiexkir om ol el ¢ aci d manuf actured
Ccci dental Chemical Corp. (Dianond Sham rock). 45 Arquad 12-50 is dodecyl

tri met hyl ammoni um chl ori de manufactured by Armak |Industrial ChemDiv..
Triton X-405 TABLE XX y| phenoxy pol yet hoxy et hanol ‘noni oni ¢ surfactant.

Product of R Ha . ' n anp ¥ €S tant ;

I oducr o ROBRL BRI 9o LOMBA0Y 5 Rk i [8van PRl EreSHbgEbANt |
surfact dht cargabe tol er@%ed, but concentrations on the 50 8rder of about 1%
on | atex and hi gher, depending on the structure of the surfactant.
significantly conprom se adhesion. Anionic surfactants are al so undesirable
in that they 41 conpl hEAl i BEirs and gay |l ead to paint
stabili ty problens. Nbs‘?é%éeggﬁ)gg? |%?Ph&eCéutgéeg§‘C§§%§i oni c glra\d/ or anphoteric
surfactants. ¥cm xt ur e @50%BINopeagene2§ t he nost' pr'ef erred8for the best

bal ance of properties. 5 XAMPLE 32 Pi gnent ,di spersant .Thi s exanpl e
(Table XXI1) nstratjeéo%’ °Bfﬂﬁ?§ﬁgﬁ'oof coatings made wiTh anine
functional sijgnes vs. ﬁmqu?@%én pplgyneri c am ne pignmeng di spersing
agents gnd an 1 npractical pain de with no dispersant. The paint nade

wi £l no di spersant was made using the |latex as dispersant and is
inpractical because it is not 40 EP 0 407 085 Bl stable to heat aging or
roll er shear testing. 5 TABLE XXl | Effect of D spersantsType of Adhesi on

Vet Al kyd Adhedffon Exanfi28% Arquadigsfer sant % On Pi gnent 2
yr. oldz6 yr. qkgd Al kydobkp® Arquad42°50 No Di spersant
- * 14b _ Primafloc C3 - 1
4 14c* 16h 1.00% Arquad 12-50 0.5 x 1 5 14d*
0.25 ~ 16 7-8  2.00% Arquad 12-50 4 20 14e 0 Pol y- DVAPNVA
1 6 - - 14f Corcat P-600
1 80 3 |
L 16j 1.00% Triton X-405 8
16k 2.00% Triton X-405 8
35 .
161 - 1.00% Abex 1404 8
i6m 2.00% Abex 1404
\-'/,' 40 —————————————————————————————————————————————————————

Nopcogen 22-0 is an imidazoline from oleic acid manufactured by Occidental Chemical Corp. (Diamond Sham-
rock). - ’
45 Arquad 12-50 is dodecyl trimethylammonium chloride manufactured by Armak Industrial Chem Div..
Triton X-405 is an octylphenoxy polyethoxy ethanol nonionic surfactant.
Product of Rohm and Haas Company.
Abex 1404 is an amphoteric surfactant; product of Alcolac Inc..
Table XXI demonstrates that low levels of cationic surfactant can be tolerated, but concentrations on the
S0 order of about 1% on latex and higher, depending on the structure of the surfactant, significantly compromise
adhesion. Anionic surfactants are also undesirable in that they will complex up the cationic latex sites and may
lead to paint stability problems. Most desirable is the use of nonionic and/or amphoteric surfactants. A mixture
of the two being the most preferred for the best balance of properties.

§5 EXAMPLE 32: Pigment dispersant

This example (Table XXII) demonstrates the adhesion of coatings made with amine functional silanes vs.
conventional polymeric amine pigment dispersing agents and an impractical paint made with no dispersant.
The paint made with no dispersant was made using the latex as dispersant and is impractical because it is not
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25%. . . l4g Et hyl ene di am ne- - ' 1

Acgtic acid salt 14h - Carifloc 308P 1

2 30 13 : Si | ane Z- 602EpP 0407 085 B1 0.15 9
8 14i °© Si |l ane Z-6020 - 0.5 9 35 14j
SiT'ane A- 113Gtable to heat aging or rolfér shbar testing. 9 14k Silane Z-6011
0.5 ° 9 40 141 Silane Z-6011 1.0

8 23 AC64 Ani oni c Control 4 24

Ani oni ¢ Pfinmer Control 1 45 *Paints that do not pass
stability tests. The above tests is ver JABLEX¥ n that the al kyds are very
old, and paints dried only -fOrEfﬂe%thﬁis[pEpsantFF. tl &8hdsioh Rohm and Haas
| ow MW pol yreri c ami ne-acetic acid salt. Poly-DVAPMA, experinental
material, |ow MN pol ydi net hyl am nopropyl met hacryl am de-acetic acgid salt.
O arifloc™308P, Allied Chenical, polydiallyldinethyl aWebdAilkydAdhssion
Corcat P-600, Wxagiplea Chispersdrst, pol yefthOnePigimente- agarioldSoyrdolds Adkyd
Z- 6011, Dow Corni ng, 3-Am nopropyltriethoxysilane-acetic acid salt. 55
Z- 6020, Dow Corning, . . -
N-bet a- ( agi noettA#t ) - garmaNPIRSFSRY 1 t ri met hoxysi | ane-acdtic acid salt.
A-1130, Union Ggpbide, primafloc C-3 ) 4 -
N- (bet a- ami noet hyl ) N-( bet a- ani noet hyl ) - ganma- am nopr opyl t ri met hoxysi ane- ace
_t- ic acid sal 1441 1. A cationic latex p&ht Conposition conprising an
aq‘u’éous di sper %k&“ of cationie polyneric bipdg particleg 5 ana
pi gnment particl’éS, characterised in that said dispersion additionally
conprises (1) ildean effecPolyyBPMABMA, a catilonic pi gment® di spersant \hich
sal ectively ad bs on opchem ly reacts with said pi nt particles and,
og?lgonal ly, (Zigéxt ender&C Ec:q%és. 2 A c\cl)inrrposi tion ag;mél ainmed in Claim
1, wherein sai d4@i gnent Hilgpenis didmire-an anilne functiondl silane. 10-3. A
conposi ti®Bn as clainmed in Caim,1 or Clai.m2, wherein said pignent
di spersant is present in®§eiigagdsaltposition in an amount of fromo0.1 to 1.5
percent by wei ghf; on t hecpgisdetzgeb said pigment and extgnder. 4. A -
conposition as clainmed in claim1 or claim2, wherein said pignent
di spersiqp is pBesent inSilane &M38- sition OlSan anount Jof from 0.05 §0 1.5
percent by wei qm on thesmegggé p sai d conmpasition. 5.9A conposition as
clainmed in any ohe of the preceding C ains, erein said cationic polyneric
bi nder par- ticles are the product of an emnul sion polynmer dispersion,
formed from at | east one npnoet hyl enically ‘un- saturated am ne functi onal
nononer, 3hi ch has been at |east partially neutralised with at | east one
no- noprotic acid and/ qr, said particles conprise at | east one quaternary
ammoni um f uncti®bnal gr Sipne ?01%.0 A conpodBi on as cl®aimed in any one of the
precedi ng C ailge, wher &gjlansZigb1pi gnent parg i cl es compri se pol yval ent net al
ions, preferafly al um nium Qr pper. 7. A conposition as clainmed in daim
6, wherei*h sai 3ypi grreng‘lﬁ‘é"r gf%)ﬁ s conpri & al uni ni ufh tri phosphat’e,

N\ 23 . AC64 Anionic Control 4 -

24 Anionic Primer Control 1 -
*Paints that do not pass stability tests.

The above tests is very severe in that the alkyds are very old, and paints dried only for 18 hrs.
50 Primafloc C-3, Rohm and Haas, low MW polymeric amine-acetic acid sait.
Poly-DMAPMA, experimental material, low MW, polydimethylaminopropylmethacrylamide-acetic acid salt.
Clarifloc 308P, Allied Chemical, polydiallyldimethyl ammonium chioride.
Corcat P-600, Virginia Chemicals, polyethyleneimine-acetic acid sait.
Z-6011, Dow Corning, 3-Aminopropyitriethoxysilane-acetic acid salt.
55  Z-8020, Dow Corning, N-beta-(aminoethyl)-gama-aminopropyitrimethoxysilane-acetic acid sait.
A-1130, Union Carbide, N-(beta-aminoethyl)-N-(beta-aminoethyl)-gamma-aminopropyltrimethoxysilane-acet-
ic acid salt.
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25 " ““clpric oxide and/or cuprous oxide. 8. A conposition as clainmed in

any one of the preceding C ains, wherein said conposition has a pH of from

Sto 7.5 30 9. Use of a conposi tgpQuopges@4ai Med in an

preceding Cains as a primer conposition for anionic Siﬂmﬂpug'"" ﬁl‘ulls

aI kyd coat&d substrates or acrylic coated substrates. eatansSpw risC
Kat i onf 2% Lat exanstrl ch- Zusammenset zung , unfassend ei ne wassrige

e ey

(1) inwr %lcs:g.qeaﬁ ae&aat% Sl it DL it s e saidlmert
sel ektiv adsq;amdg Snd28hitHafy, @§l6lenadto@iuaed) reagiert mt den Pigment-Partikeln

und gegegenenfalls (2) Streckmttel-Partikel unfaSt. KJ 4 2.

Zusanmens e2.z UAgmpasition AndadnaddnClaim \vehérein sidpidhiendispersiit ispe peinefuactibid glhnesi n
Arni n-fanktionelles Silan ist 3. Zusammenset zung.nach Anspruch 1 oder 2.
worin das ¥i g‘}ﬁ?ﬁ‘fmﬂ% %’F‘E?d’é?r'?'t“t‘é%" Clajin 2 whersip s3i é?'spefmﬁg Pregerd imsai SABnge
von 0.1 bis Pogtiaianamoutguomiia 12 eeroem Ry vaiglt ¢Hte yeiaht of sgitheiment aptexipader

Streck- m 4t 6l Smodeiioh é@cﬁﬂimed‘}n clauzll' EPJQ%E E Séhbrai 38 Pigifiht ASRNH &prelser fi3he dmpo-

worin die Pi gigih: Ph.%&ﬁ[é“f'fr&ﬂo'o@to o pefed gwaaﬁemum.gmrafﬁm&payﬁ&ge von 0, 05
bis 1,3%CGew. -% basierend auf Cgavm cht d Zusanmenset zung, voriiegt. 50

5.. Zusammefs eﬁmmmitinaaﬁda&ﬁaﬂ%ndme of/ihe e ceginf ORitra whiretysaid vatidc polyeteticbidiecpar-
katt oni schen, ticigoiry themexudBifian etldsiorimlytieddispersiars fornetitaktat Basenre monoethylenically un-
Enul si ons- Polsptrated iamine fusttional sionrher, dhigh Basdeen at bestpentiglly spyiaksedruithat tehst one mo-
| eni sch , Ungegaerpticgeid rﬁ"%msﬂd Paﬂ’ﬁ@@ compsise @#amn@mer«ge@mmmwmﬁw:onaa@un
S’%estens teil swetse m esteﬁé ei ner nba5| ure Qeuhfla i siert
worden ist QAR g ?F’[Xé’(‘ PR OB v G FRPREPE PRApes complee
eln mn% gfe aluminiu

noni umfunkt i S5yl “Fi&ammenset zung nach ei nem

dervor her gg hQﬂQﬁBosﬁiGﬁ BY &dii&ifin CIARY &, th@rleﬁ sl BiaREH paradidsl RbrisTRINRNRMthgBSsphate,
Met al | izpnen, ugtic sxi@samiobRipdlddkiael um oder Kupfer unfassen. 7.
Zusamenset zung nach Anspruch 6, worin die Pignment-Partikel

Al um ni unt&i p¥roopdsiion astiajsied in(dny 9ne0>f<ihd pegceding CEimsQwheeEih BRSEMpoditinhas & pHi ¢fifrom1 1
roo1! undhodérmkﬁpfer(l) oxi d unf assen. 8. Zusammnsetzung nach el nem der

vor her geh d oS Z m’rens S a ori \p |t|onforan\|/om@ 5
o' 7, et e S ad s b AT § ilener
vorhergehenden NSPrric aI S sarmensefzung f O ani oni sche
Substrate, wie Al kyd- beschl chtete Substrate oder Acryl -beschichtete

Substr at e. ptfheliRppideCcations 1. Conposition de peinture & base de |atex
catlonlque conprenant une di spersion aqueuse de particules 15 d' un
l'i ant 150| VT N@tidhEHeQRteAStrio. zudSiimd8&thing U LfBssdm diheOMRErge DRPERIGSIoh k&tidnischen,
caract eri se @BlyfiderfBifietpadikdifund PRmeREdr kel UadiciyeRdnfzefAine WA die HishbrsioR PuskitaRth
quantit A ef f i(Dandrksahier Hesge@ind@tivhischizs Pgmer D& pésio MR tds sejelitiv sdsatliert 26 Hid @der
sbl ect i venentchanisch eazgies el dén Rigneni-Partikemivhd gagegenbrealie (2) SteciraittdlPertiked emidit.

Uent,a et, _eventuellenent (2) des particules d' un agent d' allongenent ou
d' Une mat |?er guﬂa@rr@ﬁ%tzggg nach Anspruch 1, worin das Pigment-Dispersionsmitte! ein Amin-funktionelles Silan

3. Zusammensetzung nach Anspruch 1 oder 2, worin das Pigment-Dispersionsmittel in der Zusammenset-
zung in einer Menge von 0,1 bis 1,5 Gew.-%, basierend auf dem Gewicht des Pigments und des Streck-
mittels, vorliegt.

4. Zusammensetzung nach Anspruch 1 oder 2, worin die Pigment-Dispersion in der Zusammensetzung in
einer Menge von 0,05 bis 1,5 Gew.-%, basierend auf dem Gewicht der Zusammensetzung, vorliegt.

so 5. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin die kationischen, polymeren Bin-
der-Partikel das Produkt einer Emulsions-Polymerdispersion sind, die aus mindestens einem monoethy-
lenisch ungesattigten Amin-funktionellen Monomer gebildet ist, das mindestens teilsweise mit mindestens
einer einbasigen Saure neutralisiert worden ist, undf/oder die Partlkel mindestens eine quarterndre Am-
momum-funkt!onelle Gruppe umfassen. -

55
6. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin die Pigment-Partikel mehrwertige

Metallionen, vorzugsweise Aluminium oder Kupfer umfassen.

7. Zusammensetzung nach Anspruch 6, worin die Pigment-Partikel Aluminiumt_rippqsphat. Kupfer(ll)-oxid
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20 §Z. ‘¥CYnposition telle que revendi qube A la revendic
Iaqﬂelle | edit dispersant de pignent est un silane conportant de | a
fonction.am ne. 3. Conposition tell e EfPaior e83&1di qube a I’mumgmmmﬂ""l
ou Ala revendication 2. dans laquelle ledit dis- persant

present dans Iadgntd;gdé;qgﬁg?_gxgd%faeghnune quantite de 0,1 A 1.5 % én poils,*

par rap- port au poids dudit pi gnent et de |'agent d'allongenent ou charge
25 4. Conpos8.t i Dusartrednseizuga each eipem dér gerbergehendan Arsprishl, werinidisFusammengetiugg einen pH
revendi cat§on 2 V°déh§7l5é'qhel le la di sper si on de pi grrent est presente, dans

! a conposi ti O{' e & g%ng? g te de epiu nach éu}dké/deern §e’nd£1aﬁn la' Ipeogalts Ga
I ca

pOI ds de |adi mensetz ionis eSu -be% rhg %} %gchnc ete
| " une quel conqueS I ons recede ans a uelle Tes

particul es de |iant polynere catlonlque sont | e produit d une di spersion de
polynrre dbtenu en enulsion, forme A partir d' au mains un nononere
conportant degrlanliRBGddsON am ne et une insaturation nonoethyl eni que,
nononere qui a ete au nains partiellenment neutralise avec au npi ns un aci de
noNo- proti que etdnpusitdi dEpeifite 2 bassdie tatsx clrhitihe; tdnRfenaM Py BSPBRIBE adudustRie PSrtittids
groupe anmmpni um dynditre péignerecatidnique et ded partizilésaiepiRinenticompésiinp@tricististienice qedadig dis-
revendi quee danspelsionsenmendles outayt), eame eandts dificadtel wrtispgsantetiaiue de pigaes qui sad-
| aquel | e | esdi t exrbpa¢lectimedtsurthy réagtjchimiquenentpresiesdites peftiailes dmgigrient. [k Eveniuellement
polyval ents, de (Prdes earftmleed'#ﬂ @Pmmaﬂnnm&omUIdemeGﬁW@e chggey.  Conposition

tell e que reven u revend| 6, dans esdi t .
particul eso de;pl ﬁ\gﬂ tiog %@ 'ﬁ’fq” '? Fﬁvﬁﬁﬁgtﬁﬂgtdé"%g éﬁﬁ%%‘?ﬁ“%@%“ﬁ?&g un
Cui vri que etlou co%f’)?r F‘éﬂi ng. Conposition telle que revendi quee

dahs’ | ' une qugl ccbnﬁwﬁ.oﬁleﬁe a@%&gm.gaé b QSveRIRESOLE] £ covbrdfithioR 2CRIRP Rauefloledit dis-
sition ayant un pRidakteéPrhent &birkRn ladfte @omp8sitiokleh Lite@4riti@de 61 WA % en poids, par rap-
conposi tion, teldoft ad|pdidsidbaiepitietile 8o IdgeHs hidRRmyntacriigilie des revendi cati ons

pr eceden- fes come conposition de primaire Cu d' appret pour des substrats
ani oni ques, b mRemgesition igkesaue revendiaudedanevendisation duypdprevspdicgtian 2sdansipaugiieja dispersion
revet ement acr w@gg@entgﬂ prgsenten dans la composition, en une quantité de 0,05 & 1,5 % en poids, par rapport au

poids de ladite composition.

30 5. Composition telle que revendiquée dans l'une quelconque des revendications précédentes, dans laquelle
lesdites particules de liant polymére cationique sont le produit d'une dispersion de polymeére obtenu en
émulsion, formé & partir d’au moins un monomére comportant de la fonction amine et une insaturation

o/ monoéthylénique, monomére qui a été au moins partiellement neutralisé avec au moins un acide mono-
protique et/ou en ce que lesdites particules comprennent au moins un groupe ammonium quaternaire

35 fonctionnel. :

6. Composition telle que revendiquée dans I'une quelconque des revendications précédentes, dans laquelle
lesdites particules de prgment comprennent des ions de métaux polyvalents, de préférence I'aluminium

ou le cuivre.
: 40 .
N 7. Composition telle que revendiquée a la revendication 6, dans laquelle lesdites particules de pigment

: comprennent du triphosphate d'aluminium, de 'oxyde cuivrique et/ou de 'oxyde cuivreux.

8. Composition telle que revendiqué'e dans I'une quelconque des revendications précédentes, ladite compo-

« sition ayant un pH compris entre 5 et 7,5.

9. Utilisation d'une compaosition, telie que revendiquée dans I'une quelconque des revendications précéden-
tes, comme composition de primaire ou d'apprét pour des substrats anioniques, comme des substrats &
revétement alkyde ou des substrats & revétement acrylique.
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