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rich primers are known in the art and have been commercially available since
the 1940s. Zinc-rich primers typically include film-forming organic or inorganic
binders for binding the zinc dust intc a film. The present invention is directed to
organic binder-based zinc-rich primers. Organic binder-based zinc-rich primers
employ solvent borne or waterborne systems. Solvent borne primer
compositions have a high volatile organic component (VOC), which makes

them undesirable due to environmental concerns and safety and health issues.
Therefore, zinc-rich primer manufacturers would like to reduce the organic
solvent content through the use of substantially waterborne primer coatings. For
example, three-component waterborne coatings based on a zinc-rich epoxy
emulsion are described in Japanese patent Sho 52-54724. One of the problems
associated with such a waterborne composition is its short pot life. These
compositions have a tendency to form a skin or crust in a very short time, i.e., in
less than 1-to 2 minutes, after the components are mixed to form a pot mix. The
skin or crust formation is undesirable since it not only results in coatings of
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The present invention is further directed to a method of producing a
corrosion-resistant coating on a metal substrate comprising:
mixing a stabilizing amount of an amine-functional curing agent with
polymer particles of a latex polymer having a Tg in the range of - 50°C to + 50°C
to form an aqueous dispersion of a polymeric component;
mixing a corrosion protector component comprising a corrosion
resisting amount of a zinc dust with the polymeric component whereby the .
aqueous dispersion of the polymer particles is stabilized in the presence of the
corrosion protector component by the amine-functional curing agent;
mixing a crosslinking component coreactable with the amine-
functional curing agent with the mixture of the polymeric and the corrosion
protector components to a form a pot mix;
applying a layer of the pot mix on the metal substrate; and
crosslinking the amine-functional curing agent with the crosslinking
component in the layer to form the corrosion-resistant coating on the metal
substrate.
The inventive aspect of the present invention is the dual role played by
the amine-functional curing agent in the waterborne zinc-rich composition.
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"Emulsion polymer” is a latex polymer produced by the emulsion
polymerization process.

"Polymeric component" is a film forming substance or a combination
of substances which includes a latex polymer, coalescing agents, surfactants and
an evaporable carrier phase, such as water. The polymeric component may '
optionally include a pigment.

"Composition solids" means weight of the composition in its dry state.

"Waterborne coating composition" means a composition that utilizes
water as the primary continuous dispersing phase.

"Solvent borne coating composition" means a composition that
utilizes an organic solvent as the primary continuous dispersing phase.

"Multi-component (also known as multi-package) composition”
means a composition having two or more components that are stored separately
and then mixed to form a pot mix, which is then applied as a coating on a metal
surface. _

"Pot life" means a period of time beyond which a pot mix develops
skin or crust and is too viscous to be applied effectively as a coating on a

substrate.
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such as, fo(methdaqrilate, n-amyl (meth)acrylate, neopentyl (meth)acrylate, cyclopentyl
(meth)acrylate, lauryl (meth)acrylate, oleyl(meth)acrylate, palmityl
(meth)acrylate, and stearyl (meth)acrylate; other (meth)acrylates, such as,
isobornyl (meth)acrylate, benzyl (meth)acrylate, phenyl (meth)acrylate. 2-
bromoethyl (meth)acrylate, 2-phenylethyl (meth)acrylate, and 1-naphthyl
(meth)acrylate; alkoxy-alkyl (meth)acrylate, such as, ethoxyethyl (meth)acrylate;
mono- and dialkyl esters of ethylenically unsaturated di- and tricarboxylic acids -
and anhydrides, such as, ethyl maleate, dimethyl fumarate, trimethyl aconitate,
and ethyl methyl itaconate. As used herein, "(meth)acrylate" denotes both
"acrylate" and "methacrylate.”

The ethylenically unsaturated monomer may also include in the range
of from 0 to 5 percent by weight based on the total weight of composition solids,
of at least one muiti-ethylenically unsaturated monomer effective to raise the
molecular weight and to crosslink the polymer. Examples of multi-ethylenically
unsaturated monomers that can be used include allyl (meth)acrylate,
tripropyleneglycol di(meth)acrylate, diethyleneglycol, di{(meth)acrylate,
ethyleneglycol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, 1,4-butylene
glycol dimethacrylate, 1,3-butyleneglycol (meth)acrylate, polyalkylene glycol,
di(meth)acrylate, diallyl phthalate, trimethylolpropane, tri(meth)acrylate, divinyl
benzene, divinyl toluene, trivinyl benzene and divinyl naphthalene.
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- The glass transition temperature of the latex polymer is in the range of
from - 50° C to + 50° C, preferably from + 10°C to + 16°C, as measured by
differential scanning calorimetry (DSC). To measure the Tg by this method, the
copolymer samples were dried, preheated to 120° C., rapidly cooled to -100° C,-
and then heated to 150°C at a rate of 20° C/minute while data was being
collected. The Tg was measured at the midpoint of the inflection using the half-
height method. o

The polymerization techniques used to prepare the latex polymer are
well known in the art. The latex polymer may be prepared by aqueous solution
polymerization with subsequent dispersion or by emulsion polymerization.
Emulsion polymerization is preferred. Either thermal or redox initiation
processes may be used.

The polymerization process is typically initiated by conventional free
radical initiators, such as, for example, hydrogen peroxide, benzoyl peroxide, t-
butyl hydroperoxide, t-butyl peroctoate, ammonium and alkali persulfates,
typically at a level of 0.05 percent to 3.0 percent by weight, all weight percentages
based on the weight of total monomer. Redox systems using the same initiators
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Alternatively, the latex polymer may include multi-stage polymer
particles having two or more phases of various geometric structures, such as, for
example, core/shell or core/sheath particles, core/shell particles with shell '
phases incompletely encapsulating the core, core/shell particles with a
multiplicity of cores and interpenetrating network particles. In all of these cases
the majority of the surface area of the particle will be occupied by at least one
outer phase and the interior of the latex polymer particle will be occupied by at
least one inner phase. The outer phase of the multi-stage polymer particles
weighs 5 weight percent to 95 weight percent based on the total weight of the
particle. A GPC weight average molecular weight of these multi-stage polymer

~ particles is preferably in the range of 5000 to 2,000,000.

The multi-stage polymer particles are prepared by conventional
emulsion polymerization process in which at least two stages differing in
composition are formed in a sequential fashion. Such a process usually results
in the formation of at least two polymer compositions. Each of the stages of the
multi-stage polymer particles may contain the same monomers, chain transfer
agents, surfactants, as those disclosed earlier for the polymer particles. The
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chai n transNesmhge etteylpiperasinenophosond eanink; Lis-dersmediylens Higmiade
polymer pargj, Eﬂﬁéne mgmme, ethylene diamine; diethylamine triamine; triethylene |
tetramine; tris(2-aminoethyl) amine; ethylene oxide-amine; polyoxyalkylene
amines, such as, Jeffamine® D, ED and T series polyoxypropylene amine,
supplied by Texaco Chemical Company of Houston, Texas; amine-functional
acrylic resins, disclosed in U.S. Pat. No. 4,120,839; trimethyl hexamethylene
diamine; and tetraethylene pentamine. Mixtures of these amine-functional
curing agents can also be used. The most preferred epoxy curing agent is a
polyoxypropylene amine having the formula: -
G
H,N lCH—CH2 -[-OCH2-CH-], .-NH,
CH,
which is supplied under the trademark Jeffamine ® D-230 polyoxypropylene
amine by Texaco Chemical Company, Houston Texas.
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Depending on the intended use of the composition, additional
components may be added to the polymeric component. These additional
components include but not limited to defoamers, waxes, silicone-based slip

~ additives, wetting agents, preservatives, plasticizers, thickeners, dispersants,
cosolvents and freeze/thaw protectors.

The composition of the present invention includes a crosslinking
component, stored separately from the polymeric cofnéonent until the user is
ready for coating application. The number equivalent amount of crosslinking
component of the present composition is stoichiometrically selected based on the
number equivalent amount of the amine-functional curing agent present in the
polymeric componenf. The stoichiometric ratio of the crosslinking component
to the amine-functional curing agent varies in range of from 0.5 to 2, preferably
in the range of from 0.8 to 1.2. Most preferably the stoichiometric ratio is 1.
Preferably, the crosslinking component is in a liquid state at the application
temperature, i.e., the temperature at which the coating composition is applied to
a substrate. Such a temperature is preferably the ambient temperature. The
crosslinking component may be emulsified in water or dissolved in water with a



[Lerr] which is supplied under the trademark Jeffamne [err] D 230
pol yoxypropyl ene am ne by Texaco Chem cal Conpany, Houston Texas.
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preferably in the range of from 75 to 85 weight percent all based on the weight of

the composition solids.

The important aspect of the zinc dust is its particle size. The zinc dust
having higher percentage of particles with smaller particle size, provides more
surface area, which increases the physical contact between the zinc dust and the
underlying metal surface being protected. As stated earlier, such increased -
contact results in improved corrosion protection. The particle size of the zinc
dust is commercially available in "Standard size", "Fine size" and "Very fine
size". The zinc dust particles having "Very fine size" are preferred. Table 1
below provides the desired particle size distribution:

Table 1
Standard Size Fine Size Very Fine Size
Weight median 8 5 - 4
diameter, um* _
Percentage smaller 65 95 _ 99
than 10 pm* diameter
Surface area, square 0.1 0.16 0.2
meter/ gram .
Apparent density, 3040 2400 2240
kilogram/meter cube

Particles under 44 pum* 98 99 100



The conposition of the present invention includes a crosslinking conponent,
stored separately fromthe polyneric conponent until the user is ready for
coating application. The nunber equival ent amount of crosslinking conmponent
of the present conposition is stoichi orrq,tag'%gfd_ly sel ected based on the
nunber equi val ent .anmount of the am ne-fun€tional curing agent present in

t he pol yneri c“%gr?ﬂgﬁg'ﬁ ™ The stoichionetric ratio of the crosslinki ng
conponent to the amihe-marepreferaed zing dystments thaspecificatiomfy82%51 f r om 0. 5

to 2, prefergbtertifiedtina oreyesablished By Qnger‘i&nlsc?cie_r%@_éi TR EMHbNals e

st oi chi Ome”i’ﬁigé@t' .1g 1. Plref:er%ﬁ%é;l t he c.f,%slsl Ibqul ng conmponent Is in a
liquid state ﬂgﬁgpaef‘gﬁfivﬁwat Qwnin Table 2 belew™ cnperat ure at which
the coating conposition is applied to a Faldlet2rate. Such a tenperature is
preferably the anbient tenperature. The sl i nki ng compon y be

emul sified in wgier, or, di ssol ved in wat g%gﬁth a el%er@
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cr ossl i nki ngMeeditionsgne (ninduaijul si fied aggmis preferred. Sogggof the

sui t abl e crossd. pki nts include action products o
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epi chl orohydrin"wiih enol A or bisp ol F containing a

oxi rane ri ngsmesplbigizing eadr@nel ac resins formed by reaction of

epi chl orohydrin wtlaxide reaction product of phenol with fornal dehyde;
reaction producks~0f_epichl orohydrin and al i phatic polyol, such as,

gl ycerol. An aqgégugmg‘%’l‘%’i“gn of the reacqa"?on product of epi cﬂ%or ohydrin
Wi t h bi sphenol Ab {mekimum)t he one fromNhAl|l Chenical Co. krb@h as

Epi - Rez[err] CMpMNSQxirathyemul sified epxy resin is nore prejgyred. The
applicants cont?;H)kate,t he ‘crosslinki ng conponent to include an epoxy

functionality h BaEmhan one epoxyNgRoup. The &hposi tion of
the present inveallt (maximam)des a corrosiNDAresi sting anmount g corrosion

pr ot ect or congo&%%wlgkﬁlg&gudes zi nc fi@s . The corrosion prd)é)lreTgtor

conponent is prefer ] d separate fomthe polyneric € onent and
the crosslinkMeistesearedmumli| the user0.ls ready for a coat®.dg

application. Theils (mfH&hAm) €si sting anoyny, of the zinc dust gyged in the
present conposition is in the range of fr 60 to 93 weig ercent,
preferably in ?ﬁ%c Pﬁ’r‘%ereﬁ'ﬁuler om 75 to 85 %\ei ght percent, Zﬁ‘?‘gﬁ_ on the
wei ght of t heDustparsicle size 350 ds. None 0.1
pm** . '
Dust particle size +75 N.A. 0.8
um**‘ -

* All in weight percentages,
N.A. means not available, and
** um is micrometers.

The specification for Type II zinc dust in Table 2 was developed for
applications, such as, coated water pipes cai'rying potable water or coated metal
containers used for storing food. Of particular concern in such applications are
the contents of lead and cadmium, with respective maxima at 0.01 percent and
0.02 percent based on the total weight of the zinc dust.

The most preferred zinc dust suitable for use in the invention is Zinc
Dust 64 supplied by Zinc Corporation of America, Monaca, Pennsylvania.

The corrosion protector component optionally includes zinc oxide, talc
and silica dust. _

The corrosion protector component further optionally includes copper
dust. The presence of copper dust is especially suitable for anti-fouling paints
used in the marine environments, such as, ship hulls and bottoms. It is believed



The inportant aspect of the zinc dust is its particle size. The zinc dust
havi ng hi gher percentage of particles with smaller particle size, provides
nore surface area, which increases the physical contact between the zinc
dust and the underlyi ng nmetal surface g,ei nglclprot ected. As stated earlier,
such i ncrease?‘gcont act sul ts in inpr orrosion protection. The
particle si withgput t"ﬂéa%e CERORYy that @Srﬁféﬁ‘%ﬂcaqufowal' dust i the camppsition of
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Table 2 bel©
Type 1* mix. The pot life of therpotamix isTnithe ra_mgmof(hbm Htop days. The pot mix 97. 5

ﬁ/gt 0 Me][ al lii E)rép&@d(dﬂcﬁﬁf&fﬂpphed over th€ 4uBstrate preferably within 16 to 24 hoﬁfs 0
erials

er t 1.
metal lic zi r%]o,qel means, such gprayng or brushing.
It is contemplated that coatings produced from the composition of the

present invention may be used as a primer coat of a corrosion protection system.
The corrosion protection system typically includes a primer coat having a
thickness in the range of from 25 micrometers to 125 micrometers, preferably 75
micrometers, applied over a metallic substrate and a top coat having a thickness
in the range of from 25 micrometers to 125 micrometers, preferably 75
micrometers, applied over the primer coat. Optionally a mid-coat having a
thickness in the range of from 25 micrometers to 125 micrometers, preferably 75
micrometers, may be applied between the primef ‘coat and the top coat. The top
coat and the mid-coat, if present, are typically produced from suitable polymers,
such as, latex polymers, which are preferably pigmented.

The present composition is suitable for use in many primer
applications, such as, for example, coatings on appliances, nuclear power plants,
coiled metal, maintenance coatings, off-shore drilling rigs, oil super tankers,
pilings, oil and water pipelines, ship super structures, shop coats, stacks, storage
tanks, transmission towers, metal bridges and outdoor steel structures; railroad
cars; ship hulls and other marine structures, such as, piers. The present
composition is also suitable for OEM automotive applications, such as, for
example protecting the automotive underbodies from corrosion by the inorganic
salts used to aid removal of ice and snow from highways and city streets. The
automotive underbodies or doors or other restrictive areas of the automobile
may be dip coated, spray coated or injected with the coating of the present
invention to protect the underlying metal substrates from corrosion.




CaO (maxi num 0.7 0.7 Pb

(' maxi mum N. A 0.01 Fe
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the total weight o u st preferred zi nc dust
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t ect ent ] O, st.
The Corrosi on’ or ot GRCH HR88 b eon e lf Ine Bl SptFimdd refldtbon 18 840 -
The presenc&aég ¢ oMEs tQ determing tha extent pf sorrosioncofi the underlyingmetgl pai nt s
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responsi bl ecéR6siBaT eSSt 2oMAE dRBEloPs Mifstdral THR%reAHARR! foFFust formation
were expressed in terms of the percentage of the coated area exhibiting rust, i.e.,
no rust would have a reading of 0 and totally rusted surface would have a
reading of 100. Similarly, the readings for blister formation were expressed in
terms of the percentage of the coated area with blisters, i.e., a coated surface with
no blisters would have a reading of 0 and a totally blistered surface would have a
reading of 100. -

The metal plate specimens used for these exposure tests were 10.2 cms
X 10.2 cms cold rolled rectangular steel plates having a thickness of 0.0635
millimeters (2.5 mil). Prior to coating, these specimens were cleaned by air grit
blasting to remove any dirt, grease and rust spots.

Unless stated otherwise, all percentages and proportions given in the
following examples or in the test procedures described above are by weight based
on the total weight of the composition. .

The Examples 1, 2 and 3, shown in Table 3 below, were prepared and
tested to establish the stabilizing role played by the amine-functional curing
agent in maintaining the stability of the aqueous dispersion of the present
composition in the presence of zinc dust and also to determine the effect of the
hydrophobicity of the latex polymer used in the composition on the corrosion
resistance of the resulting composition.

Table 3
Example 1 Example 2 Example 3
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Anot her enbodi ment of the present invention is a two-conponent

corrosi on-resi stant wat erborne conposition that includes the polyneric
conponent and a sol vent dispersion of the cross |inking conponent in water
m sci bl e sol vent, such as, ethylene glﬁpagle_{g)_nobutyl et her, and the
corrosion protector conponent m xed theren. To produce a
corrosion-resi Ralypmerixati ng on netal substrates, such steel substrates, the
pol ymeri c corrpgg,‘yag’tung;l the present invention is mxed with the corrosion
protector conponent and the crosslinking conponent_to a forma_pqot mx. The
pot life of the Materix is in th-¥ange of from®1fo 5 days. THE83Bot nmix is
prepared and t hgragpti ed over thgosubstrate praf3gably within I82to 24
hours by conventional ;neans, such spraying or brushing. It is
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mcroneters, preferably 75 microMfers, may be ¥ ied bet weeM{2FAdr i mer
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typically produced fr sui tabl e polyners, such as, |atex polyners, which
are preferabl yopihg ed. The present conposition iis suitable for
use in many priGarosippl i cations,678%h as, for e&d¥pl e, coating$26f

appl i ances, nuchipéctepver plants, coiled netal, nmaintenance coatings,
off-shore drilling rigs, oil super tankers, pilings, oil and water

pi pel i nes, shi‘ﬁ“% tructures, shop coats, stacks, storage tanks,
transmi ssi on tPpexyresiret al bri dgés9and out door- 4téSel structurest.7fail road
cars; ship hu'éoﬁr zher marine structures, such as, piers. The present
conposition is al’so suitable for CEM autonotive applications, such as, for
exanpl e pr oAblreviatgd mionomers are®A = ButpintiylatedviMa  methylonethastilate Ady= Alggylic add,

i norganic ng;sa&;]gqi&mghd: MEARY A 288 ahd Sty 3Er&aOW from hi ghways and city
streets. Thg autonoti ve under bodi'es or._doors, or other restrictive areas of
t he aut onobi P Felymerds an aueeyis dispersionof 30 Pergent BYWEBMY i ected with the coating
of the pres#®rlitet Polendrismn atjoeops dispecsiontoli¢S penatet byyweightnet al substrates from

corrosi on. Unless stated otherwise the following components were used in the above Examples: -

I=an aqu.eous solution of 15 percent by weight sodium nitrite is supplied by Baker Chemicals.
2 = Tamol ® 165 Dispersant'is an aqueous solution of 22 percent by weight supplied by Rohm and
Haas Company, Philadelphia, Pennsylvania.
3 = Acrysol® QR-708 Thickener is an aqueous solution of 35 percent by weight supplied by Rohm
and Haas Company, Philadelphia, Pennsylvania.
4 = Tego Foamex ® 825 defoamer is an aqueous solution of 25 percent by weight supplied by Tego-
Chemie, USA, Hope Well, Virginia
5 = Jeffamine® D-230 is supplied by Texaco Chemical Company, Houston, Texas
6 = Zinc Dust No. 64 is supplied by Zinc Corporation of America, Monaca, Pennsylvania :
7 = Epi-Rez ® CMD W 60-3510 epoxy resin is an aqueous solution of 65 percent by weight supplied by
Shell Chemical Co., Houston, Texas

The polymeric component of Example 1 was prepared by mixing the
various ingredient in the order shown in Table 3. The corrosion protector
component was then mixed with the polymeric component and after 10 minutes



Page -12- The follow ng test procedures were used for generating
the data reported in the Exanpl es bel ow 1) Dispersion
instability of the pol yner partlcles in an unstirred pot nix was deternined
visual ly by the presence or absence of € sk| g or cr ust in the pot mx.
Absence of skin or crust faormation |nd| agesdd dlsper5|on stability.

2) Salt spr& mixieg. Anemadsifind cresslinkingrranpowent was zdded.c In Exanipled, skin
Aner i can Socinelt srust foretdtiorgtddk! Slaéd veithinm hadatdahifeer the @ﬂsﬁhgmsastoppéws es

a coated netal plat n to.a conti us_.sal.t a 59%,so0dl um
chl oride solution afhgg’?@?ﬁ? componenrf OEr%a Ld’al"&?o%“y3§{ﬁ§aﬁeg)sl?
conduct ed urpfemixing deraminechmdtionalaguring agentewithnthet h@emaolqusr and dhen

o 2ot ol dlodiflg (BB mikiule o) selfid $6r 20 hBkrs. V“‘°‘é§é‘t‘ grsfidhis of BESpofpERaiY! ©
Lhel oxtent Eommnent Heteci Tokle dwer thenadradin terordes sbowy TRS SORPRG. of

the corrosi groteetirstcamponert was) thdremdoed ﬁtteute) blymgemmsom pnaenieamtl after have

etal subst AOrEIaR e P o ekl ocslnifhg BOlngPRER: Was e K6/ 1 19

corrosion r é&“s?%lﬁltusé o) was|abservied; @Cbﬂ? COFhﬁoﬁltlaﬂﬁ' afExpmplesg and 3
formation W@ no¥ lestabilikze étreh&ifféi' chfe a ma&h@@en&fno&mz@'@aélesb % ea

urtace wourtesdEnial il oseegafﬁ?s Fhe GEoeRe Pl g Brpotel o7 *

formati on mnansmgeas ér the nompositioos of Exapyplestangs3 pfevends dmwzanea Qﬁn th
bl'i sters, BeCRPHRPerioN BF ?héNléték Eelv)%%ﬁfrrgg% %rf@éﬁhﬁoﬁéﬁ%frmem‘ 0

and a tot aII blql st er.ed surface woul g of 100.
met al pl at e PRt fOALNE Lompesit ‘?‘hese exposure tests were 10.2 cms X 10. 2

cms cold roll ed r ecixemgplecd was eoinpared edthBExample? tdideteratine die SR the

ml1imetersyl e 1 by

air grit bl N %ﬂ@ﬂl&% of tRé lsIth gB%E@?gféggégzhglPégb{%@&l{@éﬁp%Sﬁﬁ%?

Unl ess st at & iaBd 3 @M ﬁ)éegr@ﬁpégegoam prosession; preyidad by the, ceating of

L ol | gvv' ngt eﬂ@cff'?é[s@ﬁ cbﬁﬁd@%hc{rﬁStTHH ﬁiéeﬂtt;ﬂa@e éﬁ&ﬁheﬁ@wea@ewearmthm webght

ased on o) Q e _Cconposi S

and 3, showdole S BrePaink e Carbaa- iamaes 2and s Bl for.c

stabi | i zi ngrusl aelqobhgtedfmynatim\ undlercthie salt spraylandiimigigyexposiune tesitsit @nei ng

the stabil |ty 6fcdal a5teRIAs Wretp Birte ClcRl inl I fedcifitiy APBRRATAON 11 the

presence of zinc dust géigi t 0, det er E §

hydr ophobi ciem PS‘F‘W“F?@? o5 ORI rF?l gé‘ﬁf) élt\quSﬁ“Hﬁef FEbient

corrosion r eenditwns,ethtf forteedried lsbéd:ﬁgens avgresdxiposire tested for 750 hours.
Another set of coated specimens were air dried under ambient conditions for a

week (Air dry) and then exposure tested for 500 hours. Results are tabulated in

Tables 4 and 5 below:
Table 4
Rust Ratings
Example 2 Example 3
Salt Spray Force Dry 5 5
Air dry 10 0
Humidity Force dry 0 0
Air dry 0 0
Table 5
Blister Ratings
Example 2 Example 3
Salt Spray - Force Dry 0 0
Air dry 40 20
Humidity Force dry 50 20
Air dry 80 40



Table 3 Example 1 Example 2

Exanple 3 Page - 13-

Pol yneric - conponent Wat er 10. 17

10. 17 10. 36 Fl ath%@.@s- 1.30

1.30 32 1 ntivelert], | spersant 2

0 28 By analégé% Tables 4 Eﬁ&‘é‘? it is s%Lﬁ % Example%w@m; des a
0. 10 more hydrophobjicjlatex polymer, i.e., a latex polynger preparegbfroane skent
0.09 monomer, provided detter rust and blister procln than Ehplé0! yer

15. 54~

46.5 BA/53.2 MW Pgmplé€s ) and .62dm&5bf%be‘°‘21t’§hg’7/i’;b1%55h§fi§}$ glifferent

MAA amine-functionajiquring agents were prepared By Jusiny the pracadufeidedcribed!

0.0 in Example 2. 1.29 ' 1.29 curingagent[err]
Corrosi on 67.82 69. 09 69. 09
pr ot ect or conponent[err] Epoxy r daplg 6 4.69

4.69 4. 77 Examgplpdnent [ er rExadhpleedi at ed ng_nmiawsare BA =
Butyl Acryl at ?01%5 met hyl nethacrylate, AA = Acrylic acid, AM = :

acrylamde, MAA= nmethacrylic acid and Sty = styrene. * |atex Polynmer is an
aqueous di spefOMBANGRt 50 percent by weight. ** iatex Polyner is an aqueous
di spersion of 4waparcent by weilglge. Unl ess st afgesg ot herwi se tgsfol | owi ng
conmponent s wer, d in the abo Exanpl es: 1 z_an aqueous sol utlon of 15
percent by weifgﬁﬁ%&tdi umnitri tgg?s supplied b}‘3%aker Cheni call$®? 2 =

Tanol [err]. 165?8@?191'@79}sant I S an aqueous solution of 22 percent by wei ght

suppl i ed by Rgﬂg@,g;}ﬁz Haas Conpagyg Phil adel phi gggPennsyl vani agq3 =
Acrysol [err] %i-cgogﬁThl ckener i 1 n agueous so Uél on of 35 percent by
wei ght suppl i ohm and Haa mpany, Phi | %d@l phia, PennsP¥ani a.
. Defoamer4 0.09 0.09 0.09
Latex Polymer 12.67# 12.57# 12.61#
46.5BA/53.2MMA/13
MAA .
Amine-functional 1.29* 2.05* 1.74%%*
c‘uringagents
Corrosion 69.09 68.52 , 68.79
protector - '
componenté
Epoxy resin 4.78 4.74 4.76
component’

Abbreviated monomers are BA = Butyl Acrylate, MMA = methyl -methacrylate, MAA =
methacrylic acid, Sty = styrene. :

# latex Polymer is an aqueous dispersion of 50 percent by weight.

Unless stated otherwise the following components were used in the above Examples:

1= an aqueous solution of 15 percent by weight sodium nitrite is supplied by Baker Chemicals.

2 = Tamol ® 165 Dispersant is an aqueous solution of 22 percent by weight supplied by Rohm and
Haas Company, Philadelphia, Pennsylvania.

3= Acrysol® QR-708 Thickener is an aqueous solution of 35 percent by weight supplied by Rohm
and Haas Company, Philadelphia, Pennsylvania.

4 = Tego Foamex ® 325 defoamer is an aquéous solution of 25 percent by weight supplied by Tego-
Chemie, USA, Hope Well, Virginia

5 = Jeffamine® D-230 is supplied by Texaco Chemical Company, Houston, Texas



4 = Tego Foanmex [err] 825 defoaner is an aqueous sol ution of 25 percent by
wei ght supplied by Tego- Chem e, USA, Hope Well, Virginia 5 =

Jeffam ne[err] D230 is supplied by Texaco Chem cal Conpany, Houston, Texas
6 = Zinc Dust No. 64 is supplied by Zi nBageoslporati on of Anmerica, Mnaca,
Pennsyl vani & =fleffantind® et cfing a \Y BRardRd®DARDKYing §5ehiandS~ AU AUHARS 403

sol ution of cﬁg’ng%%%tﬁem by wei ght supplied by Shell em cal ., Houston,
Texas e polyneric conponent of Exanple 1 was prepared by

m xi ng the Par4ingi3ust Ne6d &isupplied hy Zine Cotpdmtiorsdfdmmericas) Mbadh,Pedosylvasia cor r osi on
protector ce REH® PR W 3655161 ni | i

10 m nutes

an emul si fi SRSLsTuef Ry H@“ﬁ%‘l’rﬁﬁﬁ%nt was added. In Exanple 1, skin and
crust formation toddetlplate specimensowerecoated afitlethe hempositions of ixamples
stopped. 4,5 and 6Téd B e Aried'BR PR Brobld it ilibed eAid:. S THE SpREGRALSCC
by prem xin thﬁgam ne-functltseagxlﬁ rin aﬂent Wt t?’ue. atex pol ?qer and -
then al | owi RFFEHBEREXPATHe; igs g 7P8rhours kg determinewhich; aminegfunictionat ¢ he
pol yneri c ceupingegent psteides beftabtarSsive protdedonadhedestrebtilts ar¢lRstediawn.
The corrosi ngférpgggg‘pr conponent was then m xed with the: polyneric
conponent and after 10 minutes of mixing an emnul sified crosslinking
conponent was added. No skin or crust fg'ﬂhktﬂ' on was observed and the
conposi tions of Exanples 2 and 3 did Rfit Reghadi | i ze even after five days
at anbient conditions (24[err]C at %reg‘ﬁtl e hLim' di Q‘R‘Plh s, it is
seen that the presence of the ami ne- PR RshaEX2HAIAS ag %%t he
conpositions of Exanples 2 and 3 prevents destabilization of the agueous

di sper si on Séltls?ea)} at epoﬁglgﬁer in tipe pol ymegpc conpongmt of the present
coating corrgﬁ_lsiﬁi&n. - Exanpl e 3 was cqnpared wi th Exanple 2 to
determ ne tHerB ct oFo{cﬁéerydrophcpoi city of %the | at ex5poI ymer utilized in
t he pol yneri c conpdwmem Table Eibisﬁeesftﬁa@ﬁehzﬁpm,tvhmcﬂ&ﬁﬂ&deﬁﬂeffmh&@m I
protection YhaR i i i [L1LQNS.. T ta
pl at e speci ?rsear)\s mgg&gggtpgggﬁhﬁm?\%kﬁgw §St§%‘ {'etﬁgﬁglg%dnéhﬁﬂ%mn&ﬁmﬁ
conmposi t i onSWARE BEEMESt es 2 and 3 and then tested for rust and blister

for {m'& ion under t h@usal@:j;:jﬁgfemdn% lsphrdgé—i_sbﬁa&qu?w@g b_@?tws, W%iiﬁ hredf to
Cemper at ir coRyer 2 58 Fifbet difndngfisioh 6 o EBrioaion? bl pesiensam theunder
anbi ent enhancement of corrosion protection provided by the composition of the present .
' invention.
' Table 8
Example 7 Example 8
Polymeric component
Water 14 - 1.3
Flash Rust Preventivel 1.15 1.06
Latex Polymer - 17.29* 16.00*
46.5 BA/53.2 MMA/13 MAA '
Water 6.80 221
Dispersant? 0.24 0.22
Thickener3 : 0.25 0.23
Defoamer? 0.08 0.07
Amine-functional curing agent® |
Corrosion inhibiting Pigment6 0 748
Corrosion protector - 68.07 62.96
component’

Epoxy resin component? 4.71 4.36



conditions, the force dried speci mens were exposure tested for 750 hours.
Anot her set of coated specinens were air dried under anbient conditions for
a week (Air dry) and.then exposure tested for 500 hours. Results are

tabul ated in Tables 4 and 5 bel ow. : Tabl e
4 Rust F288 1G5

Exanple 2 ~ Exanple 3 Salt Spray Force Dry 5

5 Abbreviated nﬁdnbmgfslﬁre BA = Bulal Acrjite, MMA = metfiyl met'lbl\?cr)gal:t'li\rlir}ugI LY

gor ce dry methacry?c acid, Sty = styrene. Table 5

Bl i st er Rat i* agex Polymer is an aqueous dispersion of 50 percent by weight. Exanpl e 2

E\I?( agpl e 3 S@n‘ess%&l’t% otherwise B r‘&ﬁwﬂg%:om%nem: wer T 1%sed in the above&mmgle% ry 50
20r ry 1 = an aqueous sglutigp 9f 15 percent by weightsodium mtnte is supplied by Baker Chemlcals '

Page -15- 2=Tamol ® 165 Dpenaralsya hdi\ao&?&biua&x dkzaia&ce'ﬁt by \I/elghfﬁ s@%ﬂé& byRéhnkaP! €
3 which |ncll_ﬂgeéo %““@’ni’ﬁ’la@éfjﬁi“ﬁgp Iat ex poly : | at'ex pol ymer

pr epar ed from a s fMNYes better rust and bI i ster
prot ection 2 Tthkene“Sanaqueo@@ahwmegfnpe@nabm%htdwml bieRohpe| ow

|bn Tabl e 6haﬁwmh§gg%&h§a‘,@rmtad%@gh% ;,jaonal curing agents were prepared
t ro ur e
Tgbluzl gg E Q' CFe %&gﬁeéamer 1sanaggallxﬁ§pngugl of 25 percent by w%wpléedgay Tego-

Exanpl e 6 ChemiBolUSAveiope Well, Vigbtponent Vat er 10. 36
EIL.O 3 g 8 5 = Jeffamine® 0-513@ ésoél:pphed by ErJeagoZ%e% 2 Comliany, Houston, Texa%
' 6 = Heucophos® ZMP zinc molybdenum phosphate is supplied by ZMP Co., Fairless Hills,
Pennsylvania

7 = Zinc Dust No. 64 is supplied by Zinc Corporation of America, Monaca, Pennsylvania
8 = Epi-Rez ® CMD W 60-3510 epoxy resin is an aqueous solution of 65 percent by weight supphed by
Shell Chemical Co., Houston, Texas

Metal plate specimens were coated with the compositions of Examples
7 and 8 and then air dried by the procedure described earlier. The specimens
were then exposure tested for 1400 hours to determine the effect of the corrosion
inhibiting pigment in the composition on the corrosion protection resultmg
therefrom. The test results are shown below in Table 9.

Table 9
Blister Ratings
Test Example 7 | Example 8
Salt Spray 5 | 5
Humidity 75 0

From the results provided in Table 9, it is seen that addition of
corrosion inhibiting pigment in the polymeric component of Example 8 reduces
blister formation.



2 0.29 0.29
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0. 094 THIS SHEET HAS BEEN p. 09

Lat ex Polyrrer 12. 67# Pagfe-ls- 12. I5*’# REPLACED 12. 61#
46.5 BA/ 53. . MAA  Am ne-Tfunctiona I 29"

2. 05** %MY]% :l':laqmef Dy 5« curing agent[err] Corr osi on

69. 09 1. Agwudti-component corrosion-ggisrmnt watepbermeceaating

conponent [ egéthp osxhoﬁp@dm FRHG 4.78 4 74
4.76 corrponent er breV| at ed rmnorrers are BA = ‘gﬁé ék

net hyl net hacryl at %&7—‘\‘ LG EANBRRSAL OMPIIFNG {1 aqUeqUs ISRETSiO ‘Ftymer

is an aqueopm'tid:lesmfraslamx pcblyﬁ&rﬂmvmgm Tyinveheghhge bht 86°C Bi -a1SGEC (ahtlea Wi se

the fol |l ow g &m] es: = an agueous
sol ution of 15 per ent );%?IH 5%%%#% 453( Suppl i ed by Baker

Chemicals. 2 = Tandl{resslinkipg cmeg&,qprqagtaép&e ith-seid aming-funpctionabo
percent by m@lhgmtpahded by Rohm and Haas Company, Phil adel phi a,

P |vania. 3 = 7 f
35 percent by wel gt C‘-r%u%%#f?@é%%ﬁ et B ninl R TR sefiing "
Pennsy| vani @hoynt0 eg?gncdansbwbene}xgaaddmbdmg ammt@due@ammmmr@l 25
percent by aéemna Isufﬁiaém tseagou@wuep%@%r ?ﬁeﬁaeal\ﬁ{ Said\ddudolsa 5 =

Jef f am ne[err S su Texaco an uston, Texas
Page - 16- Lﬁréf H'ee[ g@e%é&qwl%gﬁ?tectorxo cf“§\?/i'i'ne[err] D- 400
curing agent and *2*:'I'h'ee¢dmm:npo$ub"nm&lamul|wlggrage¢md polymériec Dust No.
64 is supplgd i r % | nnsylvania 7 =
Epi - Rez [erér Shert fr‘Iﬁ-ﬂ{:’?'glo egﬁo%%nargéf'ﬁ% gﬁu%qu ?n}%égrﬁutlon of 65
percent by wei ght §ug[g'19i QRtng compposition oficlaim tavherpi said corrpsions protector

Metal pl at econpponemtfarther eontprises antinb cdde dasposi tions of Exanpl es

4. The coating composition of claim 1 wherein said amine-functional
curing agent is selected from the group consisting of an aliphatic amine and
cycloaliphatic amine each having 2 to 10 primary or secondary amino groups and
2 to 100 carbon atoms.

5. The coating composition of claim 1 wherein said crosslinking
component is selected from the group consisting of a reaction product of
epichlorohydrin with bisphenol A or bisphenol F, an epoxidized novolac resin
formed by reaction of epichlorohydrin with a reaction product of phenol with
formaldehyde and a reaction product of epichlorohydrin and an aliphatic polyol.

6. The coating composition of claim 1 wherein said composition
comprises said polymeric component and a solvent dispersion of said .
crosslinking component and said corrosion protector component. |

7. A multi-component corrosion-resistant waterborne coatmg
composition comprising:

from 40 to-80 percent by weight of the polymer solids of a polymeric
component comprising an aqueous dispersion of polymer particles of a
hydrophobic latex polymer having a Tg in the range of - 50°C to + 50°C and a
stabilizing amount in the range of 0.5 to 3 percent by weight of the polymer solids
of an amine-functional curing agent;

a crosslinking component coreactable with said amine-functional

- curing agent at a stoichiometric ratio varying from 0.5 to 2 of aid crosslinking
component to said amine-functional curing agent; and

This Sheet Has Been Replaced
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4, 5 and 6 and th I ed by the procedure described earlier. The
Speci mens \Aﬁm mﬁ‘“ﬁw\‘l\m tested for 750 hours to deTHISTBAEE AR
am ne-functid sagent provides better corrosio prOtREﬁAEEb PREY
test results are listed in Table 7 bel gw,

;

Table 7 Page-19ryst Rati ngs

Exanpl e 4 Exanpl e $robx 8o 80¢erSaittbySyeight of tiwpokyniensolids of a cortgsion
90 otbetbl BbfinoYent i8i i istif; f a zint dust,
; Pr polfent (PG ¥ cprosion resjstily ampuny of & 2 dus

rom Tap A ;
Jef f ani ne Ei"ﬁﬁﬁ%néﬁ’r‘* ﬁ@Z’H&éﬂg aAmMPURY; Qfe%“‘iéFPEPnRBPBQ%‘&IiCb‘H‘%%EFWHé ot her
two am ne- fsuffitieaned stabilizegsadd polyaner particles in daidiafliwousdisppiston in anel 8,
descri bed B&el'&péeeopsﬁglcgwoﬁyéﬁ{fﬁro%&ggrc&q‘#&%ﬁpserve the effect of the
I'DIT1 Ng PI gnent

I ncl usi on a corrosron in P on_the enhancenent of corrosion
protection provi ded tEhe epatiagsesmapesiden of claim pveasein said aolymgric

Table 8  component further comprises a corrosion inBXsifREEpigment.

Exanpl e 8 Polyner 1.4

13" “Hash Rust Prdmanod nPErPFPdudng a cottysifpresistant coating on a metal ;%1
Lat ex Pol ynsstbstrate comprising: 17. 29* 16. 00* 46.5

BA/ 53.2 MW 13 MAAmixing a stabil#¥ihg'amount of an amine-functional &urfily agent with

g g% pol?ms Fpr@;tgatf SE %llatex polymer having ayI'g in the range of - 50°C to + 50°C

0.23 to foefmoanragliesus dispersion of a polymeficGfdmponent; 0. 07
Am ne-functional cyli r ' l.ohi biting. Pj ]

0 e CHidig 2GR prot b Bhithon il Pl ARG |
62. 96 regisHpS RERRUN ok gincedisy withnsaidepelymerjc component whereby said

4.36 aqueous dispersion of said polymer particles is stabilized in the presence of said

corrosion protector component by said amine-functional curing agent;

mixing a crosslinking component coreactable with said amine-
functional curing agent with said mixture of said polymeric and said corrosion
protector components to a form a pot mix;

applying a layer of said pot mix on said metal substrate; and

crosslinking said amine-functional curing agent with said crosslinking
component in said layer to form said corrosion-resistant coating on said metal
substrate. ) | _

10. A corrosion-resistant coating produced on a steel substrate by the
method of claim 9. |

heet Has Been Replaced -

i



Page -17- Abbrevi ated nononmers are BA = Butyl Acrylate, MVA = nhethyl

nmet hacryl ate, MAA = . nethacrylic acid, Sty = styrene. * |atex Polyner is

an aqueous di spersion of 50 percent by weight. Unless stated otherw se the

fol | owi ng conponents were used in the above Exanples: 1 = an aqueous

solution of 15 percent by weight sodiumnitrite is supplied by Baker

Chem cals. 2 = Tanol[err] 165 Dispersant is an aqueous sol ution of 22

percent by wei ght supplied by Rohm anadgstRasTConpany, Phil adel phi a,

Pennsyl vania. 3 = Acrysol[err] SCT-Z70 Thickener is an aqueous sol ution of

21 percent by weight supplied by Rohm and Haas Conpany, Philadel phi a,

Pennsyl vani a.” "4 = Tego FYaterbpener ZB8@5SR ihbf Beimer Gompepitidfsieous sol uti on of

25 percent by weight supplied by Tego- Chenie, USA, Hope Wll, Virginia 5
= Jeffam ne[err] D-230 is supplied by Texaco Chem cal Conpany, Houston,

Texas 6 = Heucoph&P&llllnh]'c%lwomntcwmmemmosp‘asmamg:oaupgl ied by ZMP

Co., Fairl eédinbbélhﬁn usedHgsan M Ffandc zﬂxc*r ?ﬁn@%r 'ﬂ?ote@ﬁn %&pr\.‘lﬂaﬁfﬁtg
Zi nc Corporatio vani a ez |er _
ozfm%é“ﬁér%gi?ﬁglb‘}k‘ﬁﬁlwp%flﬁiw ied -

60- 3510 epoXyt ‘n%ﬁgﬂs‘% a#%ﬁ%BB%‘E‘g‘BI‘&FF
by Shell Grehaquily®eric damparent pfedaced from a low Tg/piolympt ahe anpanimens
were coat eOhMcth&f‘ﬁgﬁﬁigéﬁ 'e'?ﬂés]eoéo &%fﬁlé'&gn&ﬁ%%& feng t%%éq dried by

t he procedure deglcrl ‘g I Mmens Were exposure tested
for 1400 ho§Paratglyyn pEior é%tapeiymgethe@pabgf die qomposition @ver gnent

i n the conpmetad isabsiwatet he corrosion protection resulting therefrom The

test results are s

Teble 9 REoRARG YohthobHEE of the presgpt inyention has longer pot life
Exanpl e 7 than conventional waterbprmeterrasisal ltesisp:araycoaung composition.

5 Hum dity 75 From t he

results provided in Table 9, it is seen that addition of corrosion
inhibiting pignent in the polyneric conponent of Exanple 8 reduces blister
formati on.



- 18- What :is claimed is: 1. A nul ti-conponent corrosion-resistant
wat_er bor ne cbaljﬁ:c:@;m@r‘p‘m conpri si ng: a polyneric conponent
conpri sing aj "é‘(itr qﬁémsﬁﬁ'fl gn of particles of a |atex polymer having a
Tg in the r of -% . fjo +50[err]C. an tabil]zi (1D of an
am ne- funct “euri g agent jlhavi ng at Ieagfg?’im%rs ﬁﬁty@?@%ﬂﬁ%lry
am no groups; a crosslinking conponent coreactabte -wth-satd—-
am ne-functional curing agent; and -18- a corrosi onent
conprising a corrosion resisting anmount of a zinc cimmm;mﬂlm%m
stabilizing anmount of said am ne-functional curing L nt to
stabilize oA ipelaufi®@ isparticles in said aqueous dispersion in the presence

of said corrosion protector conponent. 2. The coating conposition of
cl ai m 1 whédr ei n A miulti-poinperant comesigpiorasistant wateearne ePaiing LOTPASILIORN COBPHISING:
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The coatin <t ] j 0 gf @ ifs tafona hiifhe-

agent is s@%%ﬁ@%%qﬁﬂé“g%‘ 0'clfonsi s'??nq-gmgpgan alaiﬁ?oﬁﬁg?lgc am {ngpgld

cycl oal i ph#nctional curingcagenttavingoat 2edsttvidpimaryeorysecondasc amhargrowps; no gr oups

and 2 to 100 carbon atons. 5. The coati n% conposition. of claim1l wherein
sai d crosslinki RfLTeSHBRIRG sompeney careagiable W tfﬂ“m Qyring,agspt; and
1. a reactio i [ I iV ' ; WtSFhe
3 o O SR pyblookR cOpBAGH Kiimplsi o borloSibnNbirk Mg AR
epi chl or ohyidst, rwheréin said stabilizing amount ofesairt amimeffunctiooal airingagend is\sufficient to
f or mal dehyde_ and . 3. . a reaction prqduct, of i chl orohydr.i,n _and an
al i phat i ¢ SBPYIZE saidl polymet,artcigs ithgid aisORT QISBTSION 1 R RFFEFRRRA) &1 Cofpgon
conpositi o&r&%gm{: LSSSorat d pol ymeric conponent and a sol vent di spersion of
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sai d cross ng cofrponent and said corrosion protector conponent. 7. A
nul ti - conp@nent The teatingneomysositioansf vhimrbawheeein caid pelymerip cxintponent further
conpri si ng: from 40 tg 80 percent by weight of polyner solids of a

pol yneric @Qﬁﬁﬂéﬁ@h@ CRIBPSION H!hiﬁﬁ%PBH}ﬁﬁbus di spersion of polymer particles
o oo T-Rioe! LSRR Uty 2vhirhhe SHRI0H pppRkF Chipoia
further comprises a zinc oxide dust.
4. The coating compdsiﬁon of claim 1 wherein said amine-functional curing agent is
selected from the group consisting of an aliphatic amine and cycloaliphatic amine each having
2 to 10 primary or secondary amino groups and 2 to 100 carbon atoms.
5. The coating composition of claim 1 wherein said crosslinking component is selected
from the group consisting of:
1. a reaction product of epichlorohydrin with bisphenol A or bisphenol F,
2. an epoxidized novolac resin formed by reaction of epichlorohydrin with a
reaction product of phenol with formaldehyde and
3. a reaction product of epichlorohydrin and an aliphatic polyol.
6. The coating composition of claim 1 wherein said composition comprises said
polymeric component and a solvent dispersion of said crosslinking component and said
corrosion protector component.
7. A multi-component corrosion-resistant waterborne coating composition comprising:
from 40 to 80 percent by weight of polymer solids of a polymeric component
comprising an aqueous dispersion of polymer particles of a hydrophobic latex polymer having

a Tg in the range of -50°C. to +50°C. and a stabilizing amount in the range of .0'5 to 3



-19- percent by weight of polynmer solids of an am ne-functional curing
agent having a (T east—two=pri or secondary am no groups; a
crosslinking c wi th said am ne-functional curing agent
at a stoichiongtric r@ty ‘199)”” fromO0.5 to_ 2 of said crosslinki
conponent to s ith%IFFi-ne.-....f.u.ﬂQ_t_,i_,Q al curing aq%“??“%'ﬁ%isgeet'%ihhgm £§9?o 80
percent by weig solids of a corrosion protector conponent

conprising a corrosion resisting anowi9.of a zinc I mllml"ﬂmmﬂl d
stabilizing amount of said am ne-functional curin ient to
stabilize said polyner particles in said aqueous difspersiof i the presence

of said \mf&&ﬁt Bﬁw.egm speﬂgnﬁp SR8 tan afhine-funthEndl @akihg dgéne HRARE lat RAstAivo
claim?7 erel n sai d pol ric conponent further conprises a corrosion
i nhi bi t i ngprimapyeortsec@ndary afiin® groupsysi ti on of claim 1l or 7 wherein said

0. "™ The conpod FrassHARE CoORPARSE Spreacighle ilh SSa PR YRLOTE CDERE GRBAL 2
sai d cross]jnki . ' s . ]
tored sptiapispseeic PR iyt Ron 3, (5 bEBhEIRLBYRL CompRIRERS Shidlfipe,
pol ymer i sfupotiomd curitg agentarl nononeric m xture conprising a stabilizing

copol yneri zabl e nononer selected fromthe tgéoup consi sti rrJg of acryl am de,
met hacryl ami de, frasy p0ite 80 percentely weraht iof the palymer Solfs Of A-¢Qyr protector
bet a-acryl g i oniC.acid. . A | - r | @01 @S]
Dot & 2o AR AL O8N Hsaftron Ak b EBRU B 460 ABKEN s Sl
conpri si NgarAdund 6f &Ad Smiesfigttiorah ciringogpeht i3lsafficdént 30 swabilizs said pobinyergrarticles

| at ex polyner having a Tg in the range of -50[err]C to +50'err%C. and a

st abi | i zi ni§ saifbignecdy digpersion id the presenem el saidiFOTRSIGIRIICHEORPORE™ east t wo
primary oOrgseco r ; : i G

coreactable w t?ﬂgaq\éaﬂgén!aﬁggp %ﬁr@? ioci): ncé?lchr‘?lﬁ%r%gggéﬁ? ;B%eﬁ@ IaBﬂlﬁsa n(t:: ofPlr‘tgesri on
pr ot ect or Wmmmhiiﬁmaﬁmgﬁgﬁemsi on resisting anount of a zinc dust,

wherein said stabilizing anount of said am ne-functional, curin atgent I S
sufficient9to The composition of claim 1 or 7 wherein said polymeric component is stored

separately from said crosslinking component.
10.  The composition of claim 1 or 7 whigrein said polymeric component, said crosslinking
component and said corrosion protector component are stored separately. '
11.  The composition of claim 1 or 7 wherein said latex polymer is polymerized from a
monomeric mixture comprising a stabilizing copolymerizable monomer selected from the
group consisting of acrylamide, methacrylamide, acrylic acid, methacrylic acid, itaconic acid
and beta-acryloxypropionic acid.
12. A multi-component corrosion-resistant waterborne coating composition comprising:
a polymeric component comprising an aqueous dispersion of particles of an emulsion
polymerized latex polymer having a Tg in the range of -50°C. to +50°C. and a stabilizing
amount of an amine-functional curing agent having at least two primary or secondary amino
groups;
a crosslinking component coreactable with said amine-functional curing agent; and
a corrosion protector component comprising a corrosion resisting amount of a zinc
dust, wherein said stabilizing amount of said amine-functional curing agent is sufficient to
stabilize said polymer particles in said aqueous dispersion in the presence of said corrosion
protector component.

13. A multi-component corrosion-resistant waterborne coating composition comprising:



stabilize saird polyner particles in said aqueous dispersion in the presence
of .said corrosion protector conponent. 13. A mul ti-conponent

corrosi on-resi st aat_wat e t er borne coat| ng conposition corrprl si ng:

- 20 - a pﬁgly . at conpri si al us, di rsi f
particles of a Ite [%‘35 ngja Tg int l? }'g ‘1%1%
+50[err]C. and a untjl of an am ne- functlonal curing agent

Bgylnggcgfool ;ﬁ;:l zd from at— om a .'.Egaggrrgg]oxr g”mnﬁﬂluslﬂlﬂlmﬂmnﬁfhémr
conponent coreactable with said am ne-functional cur| n afent: ‘and a

corrosi on prot egt gdly&Rfie Vo &t GOk a
zi nc dust, vvherell?sal d stg{golnl zing p?r?onl%n?‘ %ﬁﬁsal ﬁ%ﬁ{sﬁ@ Pf :nghl genr W%l}% ng
agent is spelymer bawing @TgunﬁlelrangedaiQbeMWCpmdasthIﬁHzmg afifoudlt 8fIAIE Srvikne-

di spersiongin.the presence ﬁ; sai d corrosion protectqor conponent.
functional & uring agent having at least two primary or secondary amino groups, said latex

polymer being copolymerized from at least one comonomer;

a crosslinking componerit coreactable with said amine-functional curing agent; and

a corrosion protector component comprising a corrosion resisting amount of a zinc
dust, wherein said sté.bilizing amount of said amine-functional curing agent is sufficient to
stabilize said polymer particles in said aqueous dispersion in the presence of said corrosion

protector component.



