~16 JUN 2006 CHROVATE FREE WATERBORNE EPOXY CORROSI ON RESI STANT PRI MER

" BACKGROUND OF THE | NVENTI ON The present invention relates to a corrosion
resistant prinmer and, nore particularly, a waterborne epoxy corrosion
resistant prinmer which is free of hexaval ent chrom um conpoundsg ﬁm L@hblr al
.alloys, including alloys of alumnum steel, etc, are commonly usedf
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containing corrosion inhibitors. Typically, the corrosion resistant

prinmers used for the structural alloys are sol vent based epoxy priners
whi ch enpl oy hexaval ent chPBREGRPANDaRE atHF vV T SY on i nhi bitor pi gment

addi tive. Thesg prddlhs FRL¥neAchhee1heXaval eptcehramdim fy; Garfosi on
protection. Al fornms of hexavalent chrom um are recogni zed by the United

St at es Natirghaland,ngoireure rof CEhgE E pnn@nvat e Heatteh eSuixances s ianG oup |
known hruerrainstcaartci nogen. wl—@ gdggtifggé agarilélx V\‘/i,atlhe[;tthechenact ment of federal
and stat’e 1egitlati'on to"Faduce’ hexaval ent S Ehrom Um VSIS &COPGHRMAE -
content (VOO sdmmahgalnapabpss andlpdingrsllogonsi danablingt tserkilon has been
given to waterborne and/or water-reducible resin binders. Accordingly, the
use of SrT FHOFIHRPBYt FAGIC SRpBEhASPIFE c oM R U @b thé¥aval ent

chrom uragge; SjRE!. { @eRbEANIPNt thEGH| A1 1 Ops and GYTRIted igatauld be very
beneficial to elimnate hexavalent chromumas a corrosion inhibiting
addi t i vECQOF BUEH i 3PS Y1 PECBF #RAGF yOr i erganihecqatindpleendtgiiedngof t he
present céf&é’fsnitdno'ln%‘leEBXéis@'e by ?9&5??%9 tﬁeeséo%tfcﬁi'o‘?{if”é%ris%in%h Is free of
_hexaval ent chromum It 1s a pa}/ Icular object of the present Invention to

primers used for the structural alloys are solvent based epoxy

primers which employ hexavalent chromium as an active corrosion

inhibitor pigment additive. These primers rely on the

hexavalent chromium for corrosion protection. All forms of

hexavalent chromium are recognized by the United States National

Institute of Environmental Health Sciences as a Group I known

human carcinogen. In addition, again with the enactment of

federal and state legislation to reduce hexavalent chromium

volatile organic content (VOC) levels in paints and primers,

considerable attention has been given to waterborne and/or

water-reducible resin binders. Accordingly, the use of

corrosion inhibiting compounds which contain forms of hexavalent

chromium are subject to stringent regulation and control. It

would be very beneficial to eliminate hexavalent chromium as a

corrosion inhibiting additive to such primers.

Accordingly, it is the principle object of the present
invention to provide a corrosion resistant primer which is free
of hexavalent chromium.
It is a particular object of the present invention to

provide a waterborne epoxy corrosion resistant primer as set

forth above which is effective in preventing attack on

structural metal alloys.

It is a still further object of the present invention to

provide a corrosion inhibiting waterborne epoxy primer as set
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a wat erborne epoxy corrosion resistant prinmer as set forth above

is a

"thch is effective in preventing attack on structural netal alloys. It
still further object of the present invention to provide a cqi§ﬁﬁhgnqu
i nhibiting waterborne epoxy prinmer as set i 16 JUN forth-above MER §°C

effective against both general corrosion and pitting corrosion. Further

obj ect s fandhadwantagasciof i hef fresend dguiertd aothwigkhezppeabrbesebnbel ow.
SUMVARY O%.THE I NVENTI ON | n accordance with the present invention the
foregoi i§'@ &j*&¢PY GRE"ATVANt ages are readily obtained. The present

i nvention is rdranart 8o fedes e5ROTNG ANYWYes G kOS QR LRSSt ADLPELES _
4%; a wat er borne epoxy, a curing agent, and a non-chronate corrosion

conpri si
i nhi biti

lhiageent. herairkelywance with the present invention, the

non-chromate corrosion inhibiting pignent conprises a non-chromate

corr osi on

extenders and the |like. TheSuuMA8Kr OFRTBECONVEIXSTDON | nhi biting pi gnent

additive is selected fromthe group consisting of cerous_ nolybdate with
d BRS° et b g

bi snut h

At §ccged date RGeSt PENENGHP Nt GRGsERFRICERY ous

vana

i nhi biting pignent additive in conmbination wth other pignent

phosphat jeicttR shHORG| st 4 g sd &8 EseddiSUtdbtadAaRadat e Wi th bi smuth nol ybdate
and strontiumtungstate, and m xtures thereof. The gartlcularly preferred

non- chr omat e TREoPFBEEDR 1 MAEDE 3Thgt prdnret d@didt veéerr

stronti wy tungstates; DETA LEDR RDESCRIEU:QY [he RLesepL hBvepLion is drawn to

a chromate free

curing agent, and a non-chromate corrosion inhibiting pigment.
In accordance with the present invention, the non-chromate
corrosion inhibiting pigment comprises a non-chromate corrosion
inhibiting pigment additive in combination with other pigment
extenders and the like. The non-chromate corrosion inhibiting
pigment additive is selected from the group consisting of cerous
molybdate with bismuth vanadate, cerous molybdate with strontium
tungstate, cerous phosphate with strontium tungstate, bismuth
vanadate with bismuth molybdate and strontium tungstate, and
mixtures therecf. The particularly preferred non-chromate
corrosion inhibiting primer additive is cerous molybdate with

strontium tungstate.

DETAILED DESCRIPTION

The present invention is drawn to a chromate free
waterborne epoxy corrosion resistant primer comprising a
waterborne epoxy, a curing agent, and a non-chromate corrosion
inhibiting additive.

In accordance with the present invention, the non-chromate
corrosion inhibiting pigment comprises (1) a non-chromate
corrosion inhibiting additive selected from the group consisting
of cerous molybdate with bismuth vanadate, cerous molybdate with
strontium tungstate, cerous phosphate with strontium tungstate,
bismuth vanadate with bismuth molybdate and strontium tungstate,

and mixtures thereof, and (2) extender pigments selected from

OCEBFOBABONWYI ybdate with



. wat er borne epoxy corrosion resistant primer conprising a waterborne epoxy,
a curing agent, and a non-chromate corrosion inhibiting additive. In
accordance with the present invention, the non-chromate corrosion

i nhi biting pignment conprises (1) a non-chromate corrosion inhibiting
additive selected fromthe group consisting of cerous nol ybdat é’ Gi gy 2008
bi smut h thénadaue, ceapbasingl 9bdat bamivh diexbiri umMawmgstadiumingey ous

phosphat, i st I , i i,t:h. ki smut.h nol ybdat e
and stréﬁfﬁ%ﬁ??ﬂnégggkgg]&gg%8%$§§0r%si?ﬂ§%g3¥$ﬂgﬁghffy%£g%§%ﬂa;lBanents
sel ect edbxfidemn 2ntihbagyoep consastumgsoifate ani The diaddeordtay or al um num 6

JUN silicate, calciumcarbonate, talc or magnesiumsilicate, zinc oxide,
and bar &S 5r-Bar M IAPLLF Fat ELOTHBE nbrREhr bivar ° Cot s OISR BPLFRg

pi gment iftchalelss thEhBoh OERE ol B8RS r WS £6n - 1 Mci Bideishd heidien~wehrgpet e
corrosion-inhibiting additive and extender pignents)is present in an anount
of bet we&tepsleroPégment sS4 S pPeeeeabl N 48N t NGB Dbatiugery e€dpdest 600 t he

final prjmer i t1 ORe e-hon: chiro i inhi hi:ting iLtive
compr i 68 Ber FESTRESbY A80 05 CoPEr el PPy AN s N Y ar e pRRek: Eo
t he t ot alompiogientnconpbsi hovAchtomat Pred er ¢ eibre nyadinEnin ofaddie ipeesent

invention, the t erborne epoxy coryosion_resist rijyer cqnprises a
wat o boPHBPEIGR5 CEFRETRAST Fansl HEC o o CHHGBH g Ji° W Gr-Hor fa ¢ 1
non- vol atdslpe cdli $persk0no0h 1 dp ghyeh €ytombdel t birsphenol A nodified epoxies

havi ng wei ght per epoxide (WPE) val ue between 450-700 and viscosity between
12000- 19000 dps2 PACHAELeRnPBRrFEREN bf O f hENPrRETRN G AVBIRNtdP Nt Réedi sper si on

is baseqba%rb@r%dgg&?D£8£yé§£ome£QQ£sm@e & i e Hn8rion i s based on a
medi um nol ecul ar wei ght, polyfunctional resin dispersion, which

waterborne epoxy selected from the group consisting of
waterborne non-volatile dispersion of diglycidyl ether bisphenol
A modified epoxies having weight per epoxide (WPE) value between
450-700 and viscosity between 12000-19000 cps. In one
embodiment of the present invention, the dispersion is based on
a medium molecular weight wherein the dispersion is based on a
medium molecular weight, polyfunctional resin dispersion, which
on curing forms a high crosslink density polymer having very
good hardness and resistance. In a further embodiment, the
dispersion is based on an aqueous dispersion of a semi-solid
standard bisphenol A epoxy resin of high molecular weight epoxy
resin. The waterborne epoxy is present in an amount of 5 to 50
wt.%, preferably between 15 to 30 wt.% with respect to the final
primer composition.

In accordance with the present invention, the curing agent
is selected from the group consisting of waterborne or water-
reducible modified amine or polyamidoamine adducts having amine
value between 300-450. In a preferred embodiment of the present
invention, the curing agent further includes a hydrophobic
curing agent to impact water in corrosion resistance. The
curing agent is present in an amount of between 2 to 20 wt.%,
preferably 5 to 15 wt.%, with respect to the final primer

composition.



on curing forns a high crosslink density polymer having very good hardness
and resistance. In a further enbodinent, the dispersion is based on an
aqueous dispersion of a sem-solid standard bisphenol A epoxy{mesiin ¢hisfi gh
.ol ecul ar wei ght epoxy resin. The waterborne epoxy is present in an anount
of 5to 50 w.% preferably between 15 to 30 wt.% w th respect to the final
primer conpo$hei 6nrohatactoralareoe ntiddne kpopryesertroisivanteshstame curi ng

agent is,selected fromthe group consisting of é’ﬁ/at ﬁrbor ne ﬂ.mter-

reduci bPE*HGdi P eHh%nf?ﬁ%s‘?ﬂtg’d] e add Gt fndvragtam he  val ue

bet weenp20eAbing! Hee P4 Bf &5 F sk iy i@t tafhh gt ke rREESBAt oni Myent i on, the
curing agent further includes a hydrophobic curing agent to inpact water in

corrosi 6HPPESREEANCRAL THe! LU ng ldget afs agradani. i alaayandlinttefl bet ween 2
to 20 9 f 1 . 9 j.t i i
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conposi tion. e chroma ree water ne epoxy
corrosi énkeesi Shantse psf nEre afh tdre tar et waeebbiror epopardf ctharl y usef ul

in preventi ng Eeneral corrosion .and pitti,ng corrosion ?n metal substrates,
a .

par ti cuP&PP§Ptaf 858 61" atu Ldin G ofsrési-es pGnfess Sheel's, high

strengt Regbapatessndlisety aldnotand tikRiuslirke. athaiuset@tat henghsorpte free
wat er borne epoxy of the present invention is useful in all industries
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corrosion inhibiting properties of the chromate free waterborne epoxy
corrosi esateebpsnantp@ry nerr ofs itdmne nersésgrint ipmiewti of @Whel pbesemde cl ear from

the fo'k%@%ggigéaﬂPlf'be made clear from the following example.

EXAMPLE

Four waterborne epoxy primer compositions were prepared as
shown in Table 1. Aluminum surfaces were used to evaluate the
corrosion properties of these primers. The aluminum surfaces
were either phosphoric acid anodized or blasted prior to
application of the primers. The test coupons were exposed to
salt spray tests as per ASTM B11l7. The coupons were then
evaluated for signs of corrosion and pitting and compared to
benchmark strontium chromate based epoxy primers in accordance
with MIL-H-85582. The corrosion resistant properties of the
waterborne epoxy primers in accordance with the present
invenfion were evaluated with respect to the chromate containing
primers. While the corrosion inhibitive properties of the four
primers did not exhibit corrosion inhibitive properties
comparable with the chromate containing primers, the primers did
exhibit corrosion inhibitive properties without constituting a

health risk.



EXAMPLE Four wat er borne epoxy prinmer conpositions were prepared as shown in
Table 1. Alum num surfaces were used to evaluate the corrosion properties
O these priners. The alum num surfaces were either phosphoric acid

anodi zed or blasted prior to application of the prinmers. Thd bedil ctiipons
were exposed to salt spray tests as per ASTM B117. The coupons were then

eval uated for signs of corrosion_and pitting and conpared to benchmark
strontium chromat e based®Rpoxy pHIREELOFReERFURFIFSTHi t ir M L- H- 85582. The

corrosi 6n peShekafmt PropPEFd i|es of [hQ:oWanr Me Eepox prw'eri he i
accor dar with the present [invent jon were evaluated with r spéc'llﬁn?o t he
chromat ¢ c&AtLARHI hg | prfer 9.EPYH T¢i% he corrosion inhiitive Pr¥perties of
. . Ceri mol ate. . P 8..
the foun prinmers did not exmtﬁyﬁfiugc{rug%g,gn i nhibitive |properfi&s
conparable with the c¢chromat g cepnhaiitviang priners, the prjiners di exhi bi t
corrosion inhibitivel|propert ii’é_é%?y\]nﬁ“t‘-‘_mju@loﬂﬁﬁfytlie_ttmri ng a| health-9i sk. 4/1 6
JUN 2066 Table | - Vaterbor e, BEpXY PrTEr§ PP HEF #% PVCConpidnnt svei ght ,
gms Primer |-20Epoxy|resin8(.00 Cerium nol ybdat e48.30 $trontium
t ungst atre6i {i Cerrumnitratiets Q0 Bropytene—gtycot—phenyt—ethrrf60
4- Hydr oxy- 4- rr‘etrhy - 21 pent angqredidn @01 ybhavwat er 35. 00 Pri mer || 25dgpaxy
resin75,/00 Cerium nolybdat eGGt@ptium tungstate 77.36
Cerium nitrate 1.00
Propylene glycol phenyl ether . 7.50
4-Hydroxy-4-methyl-2-pentanone 15.00
DI water . 40.00
Primer III 30 Epoxy resin 70.0
Cerium molybdate 72.45
Strontium tungstate 92.85
Cerium nitrate 1.00
Propylene glycol phenyl ether 7.00
4-Hydroxy-4-methyl-2-pentanone 20.00
DI water 60.00
Primer IV 35 Epoxy resin 65.00
* Cerium molybdate 84.52
Strontium tungstate 108.32
Cerium nitrate 1.00
Propylene glycol phenyl ether 6.50
4-Hydroxy-4-methyl-2-pentanone 25.0
DI water 70.0

It is to be understood that the invention is not limited to
the illustrations described and shown herein, which are deemed
to be merely illustrative of the best modes of carrying out the
inventioﬁ, and which are‘susceptible of modification of form,
size, arrangement of parts and details of operation. The
invention rather is intended to encompass all such modifications

which are within its spirit and scope as defined by the claims.



Strontiumtungstate77.36 Ceriumnitratel. 00 Propyl ene glycol phenyl ether-
7.50 4-Hydroxy-4-net hyl - 2- pent anonel5. 00 DI wat er40.00 Prinmer |1130Epoxy
resin70.0 Cerium nol ybdat e72.45 Strontium tungstate92.85 Ceriumnitratel. 00
Propyl ene gl ycol phenyl ether7.00 4-Hydroxy-4-nethyl-2-pent an.gpeggﬁoei'{?l

wat er 60. 00 Prinmer |V35Epoxy resin65.00 Cerium nol ybdate84.52 Stronti um

t ungst at e VOIBATASCrAIMERIIBr at e1l. 00 Propyl ene gl ycol phenyl ether6.50

4- Hydr oxy- 4- met hyl - 2- pent anone25.0 DI water70.0 It is to be understood that

the invention is nof, |ima weteftfdrmnd dppxy Corssidridesiefast saner doagsbsiiod shown
herein, which are deenmed to be nerely illustrative of the best nodes of

carrying %‘ﬁlpﬁé]ﬁ . invention, and which are susceptible of nodification of
form size, arrangenent of parts and details of operation. The invention
rather is intended to nﬁorrgass all such nodifications which are within its
spirit and scope asaa@?‘?r YECHY%he claims. 5 16 JUNJ ,:. WHAT IS CLAIMED I S

1. A waterborne epoxy corrosion resistant prinmer conposition
a‘curing agent; and .

a non-chromate containing corrosion inhibiting pigment, wherein the
non-chromate corrosion inhibiting pigment comprises a non-chromate corrosion
inhibiting pigment additive selected from the group consisting of (1) cerous
molybdate with bismuth vanadate, (2) cerous molybdate with strontium tungstate, (3)
cerous phosphate with strontium tungstate, (4) bismuth vanadate with bismuth

molybdate and strontium tungstate, and mixtures thereof; and extender pigments.

2. A primer according to claim 1 wherein said waterborne epoxy
is selected from the group consisting of waterborne non-volatile dispersion of
diglycidyl ether bisphenol A modified epoxies having weight per epoxide (WPE)

value between 450-700 and viscosity between 12000-19000 cps.

3. A primer according to claim 2 wherein the dispersion is based
on a polyfunctional resin dispersion, which on curing forms a high crosslink density

polymer having very good hardness and resistance.

4. A primer according to claim 2 wherein the dispersion is based

on an aqueous dispersion of a semi-solid standard bisphenol A epoxy resin.



conprising: a waterborne epoxy; a curing agent; and a non-chromate
containing corrosion inhibiting pignent, wherein the non-chromate corrosion
i nhibiting pignent conprises a non-chromate corrosion inhibitjng 'gzﬁga
additive selected fromthe group consisting of (1) cerous nDI;BdJﬂg it

bi smut h vanadate, (2) cerous nolybdate with strontiumtungstate, (3) cerous
phosphate with stromti um# prigst agcerdingto dgimmdwherghrraithy ateiorne ¢poz¥ut h

nol ybdate and strontiumtungstate, and m xtures thereof; and extender

pi gnent s. i2prefenpin areamawt @f Hetmgen 6 te bamwm % witlerespact ®eathe priateer bor ne epoxy i s
selected fromthe group consisting of waterbone non-volatile dispersion of

di gl yci dylcofipbsitioRi sphenol A nodified epoxies having wei ght per epoxide
(WPE) val ue between 450-700 and viscosity between 12000- 19000 cps. 3. A
primer according to claim2 wherein the dispersion is based on a

pol yfunctional resin dispersion, which on curing fornms a high crosslink

density polynmer having very good hardness d.resistance.. 4. A priner
according to claim 'V\herjgpﬁmgﬁﬁccaf@b% s‘i??iﬁla?g’hﬁrgg’eﬁl‘ﬁwatgwomé?g%

di spersion of a sem -solid standard bi sphenol A epoxy resin. 6 1 6 JUN 20 S
5. A pri mdf Prsendiniphgmewntof Aetwesn \Ade 30 wt.Jaivdthigsneetiortherdmexy i s present in
an anount of between 5 to 50 wt. %w th respect to the prinmer conposition.
6. A pri meompositipoli ng to claim2 wherein said waterborne epoxy is present
in an anount of between 15 to 30 wt. % w th respect to the priner
conposition. 7. A prinmer according to claim1 wherein the curing agent is
sel ected fromthe group consisting of waterbonme or water-reducible nodified

anine —or pol yani doaii ne Adduel 5. BahD A FukBHAHREINRERAPR 450 8. A

primer according to ¢l ai erern € Ccuring agen

selected from the group consisting of waterborne or water-reducible modified amine

or polyamidoamine adducts having amine value between 300-450.

8. A primer according to claim 7 wherein the curing agent further

includes a hydrophobic curing agent for enhanced water and corrosion resistance.

9. A primer according to claim 7 wherein said curing agent is

present in an amount of between 2 to 20 wt. % with respect to the primer composition.

10. A primer according to claim 7 wherein said curing agent is

present in an amount of between 5 to 15 wt. % with respect to the primer composition.

11. A primer according to claim 1 wherein the non-chromate

corrosion inhibiting pigment additive is cerous molybdate with strontium tungstate.



i ncl udes a hydrophobic curing agent for enhanced water and corrosion
resistance. 9. A priner according to claim7 wherein said curing agent is
present in an anmount of between 2 to 20 wt. % w th respect to the priner
conposition. 10. A priner according to claim7 wherein said CLtﬁngUﬁgm is
present in an amount of between 5 to 15 wt. %wi th respect to the priner

conposi tion. 11. A pni mera pafRF SUcBRifPtoClAin M Jvho\ﬁ‘%ﬁ{ 18k Boﬁiaﬁro%'?e chromat e
corrosion inhibiting pignment additive is cerous nolybdate with strontium

t ungst at e. I e| n the

non- chr omat é%gl?}%s%ﬁgﬁﬁﬁ%t ?‘fdlﬁ) ﬁg){es@\fﬁl?glg ‘@?S}ét qffsi’e%}'eéegé ﬁg an anount
of between 15 to 40 wt th respect. to the no -Chrorrate cont ai ni ng
corrosion 7P Pi‘mhtfiemeﬁfgtoﬁhﬁﬂ%‘h\é\f‘“mi@te Cﬂnﬁﬂl?lﬂ%For&E?E%‘r‘ﬂg‘tl?&mcg(Plﬁmﬁ? tm 1 wherein the
non-chromate corrosion inhibiting pigment additive is present in an anount
of between 25 to 30 wt. % w th respect to the non-chromate contai ning
corrosion inhibiting pignent. 14. A prinmer according to claiml1l wherein the
non-chromate corrosi3on iAptitet acvgrdim@ioeoidim SwhéreBethe nof-cafon@tdunt  of
between 25 to 60 wt. %with respect to the final priner conposition. 15. A
primer accgpdiiog 1&h%1ﬁh§h@ri'en¥‘€kfdlﬂeﬂs?%eﬁ{% af Qﬁleﬁi‘?tt&beﬁ%eh%'t BowRhi bi ting
pigment is present iIn amount of between 40 to . %wt respect to
the pri i r accordi ng t. la m.12 erein the

non- hr ot SRS Edhe Fotsp e 1‘?9°°BF‘JHB$.?°¥"§(‘]°&18E@H{“% BERR mount. of
between 25 to 60 wt. %with respect to the prinmer conposition. 17. A priner
according to claim 13 wherein the non-chromate corrosion inhibiting pignent
is present in an anount of between 40 to 55 wt. % wth respect to the
primer conposition. 18 A primer according to claim 1 wherein the non-chromate

corrosion inhibiting pigment is present in an amount of between 25 to 60 wt. % with

respect to the final primer composition.

15. A primer according to claim 1 wherein the non-chromate
corrosion inhibiting pigment is present in an amount of between 40 to 55 wt. % with

respect to the primer composition.

16. A primer according to claim 12 wherein the non-chromate
corrosion inhibiting pigment is present in an amount of between 25 to 60 wt. % with

respect to the primer composition.

17. A primer according to claim 13 wherein the non-chromate
corrosion inhibiting pigment is present in an amount of between 40 to 55 wt. % with

respect to the primer composition.



