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[0001] The present invention is directed towards an

el ectrodepositable coating conposition conprising a

cyclic guani di ne Background I nformation [0002]
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oxi des, however, have b&UANIDEINEcted to a nunber of
regul atory restrictions by various countries due to
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used wi th i ncr cBACKHGRORNE OCVTHE INVENTI@Ne cat al yst for
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e are, however, a nunber of shortcom ngs
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is qfienegslest nffamive Célat%sésfg'[ Waé',?:lécleiqc ade%ﬂsl't'oﬁuﬁ%ﬁ@'t?ﬂé hwhen
contared EUJ%%IKWW Sﬁéé nthSﬁ;loU@tS thér@nﬁﬁ§ beaﬂﬁétn&ﬁd @K/allablllty issues
ercentages may be read as if pre

assOGiRgH twith %b'ﬁmufmés Bt 8%@B/Shk5‘tth@ibt1”@§si°‘9°°éﬁ'ﬁ%'¥f there is a

neclYB6ERY Sernative AR i &ise MO BE @Iéch@&eﬂﬂslﬂbﬁ'oohtﬂfgﬁsl\/léﬁé@{/éﬂ there
Isa@hrases enconpass their S|ngular equi val ents and vice

v Ef‘é‘aee digranesiaghaderosiipn capting thahisaPeirAkally ree ghiny mer ,

crossli nker SUMIMARY O MRE INVBNpament refers to
or nore of these conponents. [O0005] Wen referring

one
[0003h Jhe rigsast inventionisgdires edvta|q5bglect§qﬂ@90$lbab@e§,oaetm@ composition

con%ﬁﬂlgi‘ﬁpsaté?/@ﬁic dpidime! ude each and every nunber and/ or
i on b veen the stat ed rane mn| num and

maxi num [ 0BBEAILED BRSCRIRHONGE ENTAON, " pol yol "
[000‘3‘] VY [ &dd ﬁ@t%lrt hﬁt fotﬁgtfvﬁé'es e%@@ﬂ%ép%&ﬂ Qﬁh@t‘hb@t‘s such as

havi ng an average of two or nore oxyl 'groups per
thosepdxeessing Valuge 20069, GPINYE PEEr98aNes NEy e ad pe gargfaced by
the %rd‘sf’&ut‘e%%rptf thb€erhBhGRs RS ¥FREssly &ias. BRI it hould be

ner s é‘;omer
noted that p ural terms and/or phrases encompass their singular equivalents and vice

versa. For example, “a” cyclic guanidine, “a” polymer, “a” crosslinker, and any other
component refers to one or more of these components.

[0005] When referring to any numerical range of values, such ranges are understood
to include each and every number and/or fraction between the stated range minimum
and maximum.

[0006] As employed herein, the term “polyol” or variations thereof refers broadly to a

material having an average of two or more hydroxyl groups per molecule.



and bot h honopol yners and copol yners. It should be
noted that the prefix "poly" refers to two or nore.

w(Q 00821085 st ated above, the present inventi onPCBUS2008/072425
directed to an el ectrodepositable coating conposition
conprising a cyclic guanidine. It will be understood
that "guanidine" refers to a conpound, noiety, and/or

[0007 ;z\%ul%%ﬁﬁ/érg% ttl{]eeiefrmR‘pog@nq%h%?grSLparlg% tr%f?otréjép ynf_@s ﬂgomers
andF%,th RSmépolgmerssdsopbly@tss 10Ehailld be hoted thdtithe padfix “poly” refers

ri se hydrogen, (cyclo)al kyl, aryl, aromatic,
thﬁgPWBW%talllc a polymeric structure, or together

[00084m AsO&tated Qw&leoahé()dreseﬂt’ Yr{venﬁ’dn Wdﬁécﬂ@@ttb Carﬁbreb!ﬁédbfp%snable
wherejn R1, can be th

coay,rpg %qrpchﬁlt@ﬁtconpgsgg @ocyﬁ'écr @fa,r]udane( CIW’I' '(B%‘I‘WFSJ[O‘P%W@ gug@,ldme
refeRdfoh @nptunaNsoicty ahadt ié‘é|due%€m? anyfoldwih§) eftral AkRture:

"together can forma (clyco)al kyl, aryl, and/or
aromatic group” it is nmeant that any two adj acent R
groups are connectedfQ fopma cyclic moiety, such as
the rings in structures 11) - (V) below. [0009] It

wi |l be appreciat elg5t hat|in sone enbodi nents, the
doubl e bond bet wee rbon atom and the nitrogen
atomthat is depicted|in stiructure (1) may be | ocated
bet ween the carbon at &% an&3anot her nitrogen atom of

struct 1 cordingly, t vari ous subst tuet
wheiin Sl (16 ) Fel 088 ¢ acvi et flaiie (0] EaN cBmprise
hydrbgfeh?@:?ﬂﬁ aﬂ@p@ﬂ)ﬂl aemailc, ohaiEndtake, @p&wmeb@mdudt@re or together
ocat e

he structuyre. 001 cer
Ca”é%‘béu%‘ﬁ@'ky &1 °6€8I%r%m@lFaﬂf l&% He e’lﬂfﬁﬁ?@@s , R3, R4, and
R5 gatabé (ﬂienfarﬁ)% or &itffék@t uvl-\g usdd ht\éféﬁf e{dycloydkyPIrefid & Bdth alkyl and
PS Struc e orm one
CYC'SF'EQ Wngn A et t\HBeFélg 3U| gw@eér?aadp%rﬁ @?Wﬂg%%rv' and/or
arorgumng@upe |tq§ﬁi}%dn$¢l‘$at>an3}l tiioNdhjacen®R §76APPIafe cbactadtd form a
% ani dine can either be a nn@ocygllé\guanldlne (1
cycliG giptyasuChRsINe 11ags INSreiuiRs U edVYReI9Wand/ or (111)
[0000¢! Wil D dpPectated tfat GHgdHhé bﬁ%o@ﬁﬂén@se tm@hawr@ bbﬁ‘d Betw%en the
rings) as depicted in structures

carlon) 5“02“ s 2@@@/t@9209%0mdhm§2@%¢t9¢2a2§ UCtR? I(‘\Ql ”P@/ bmocated
betwderRhe dAfbdd &8m &hd hiother nitrogen atom of structure (). Accordingly, the

various substituents of structure (l) may be attached to different nitrogens depending on
where the double bond is located within the structure.

[0010] In certain embodiments, the cyclic guanidine comprises the guanidine of
structure (l) wherein two or more R groups of structure (l) together form one or more
rings. In other words, in some embodiments the cyclic guanidine comprises = 1 ring.
For example, the cyclic guanidine can either be a monocyclic guanidine (1 ring) as
depicted in structures (1) and/or (I} below, or the cyclic guanidine can be polycyclic (= 2
rings) as depicted in structures (IV) and (V) below.

(IN)
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WOR700982109R8 RO [ 0011] Each substituent of strRCT/USHE8/072425

(1) and/or (I1l1), RL - R7, can conprise hydrogen,

(cyclo)al kyl, aryl, aromatic, ogranonetallic, a

pol ynmeric structure, or together can forma

cycl oal kyl, aryl, or a onatlc structure, and

wherein Rl1- R7 can e ane or different.

Simlarly, each substi gstructures (1V) and

(V), RL - R9, can B@& gen, al kyl, aryl, aromatic,

ogranonetal lic, a poly ifc structure, or together can

forma cycloalkyl a%zl an aromatic structure, and

wher ei n - RO can t he @ane or different.

Nbreover, in some enbodlﬂ%@ts of structures (11)

and/or (lI11), certain 3 WD 2009/021095

PCT/ US2008/ 072425 conbi nations of Rl - R7 may be part

of the same rymg structure. For exanple, Rl and R7 of

structure (IIS may formpart of a single ring

structure. Moreover

under stood that any

-R7 of structuresR{

RO of structures (IV)

| ong as the substituen j%qsubstantlally

interfere with the catalyti¥™detivity of the cyclic

guandi ne. [0012] In certqu enbodi nents, each ring in

the cyclic guanidine is conprised of > 5- nenbers. For

i nstance, the cyclic guanidine nay be a 5-nenber ring,

a 6- nenber rung,

enmbodi nents, it will be
at 3%1 of substltuents (R1

(111) as well as R1 -
or (V)) can be chosen so
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R2 RS
R N-H(1.6
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R1 nN
N={_
N
R9

[0011] Each substituent of structures (I} and/or (Ill), R1 - R7, can comprise hydrogen,
(cyclo)alkyl, aryl, aromatic, ogranometallic, a polymeric structure, or together can form a
cycloalkyl, aryl, or an aromatic structure, and wherein R1- R7 can be the same or
different. Similarly, each substituent of structures (IV) and (V), R1 — R9, can be
hydrogen, alkyl, aryl, aromatic, ogranometallic, a polymeric structure, or together can
form a cycloalkyl, aryl, or an aromatic structure, and wherein R1 — R9 can be the same
or different. Moreover, in some embodiments of structures (ll) and/or (lll), certain



or a 7-menber ring. As used herein, the term"nmenber"
refers to an atomlocated in a ring structure.
woemomzhongyl y, a 5-nenber ring will have 5 at onBCT/DS100&072425

ring structure ("n" and/or "nmf =1 in structures (I1)
- (V), a 6-rrenber ring will have 6 atons in the ring
structure ("n" and/or "nf = 2 in structures (I1) -

confiabiond PERT 77 Bl Be g e a8, e Bt ot Baitfs, R1 and

R7 (©Y)strutturem(ll) n’@ mmnrpm aifeml sirigheating f sttustuirey cMorteover, in some

em el o o5 TREISTETH Bt 267 humiBef ol waRhlofindRE 7 o

struttonesscyif hndYorgUidrasdivalleascAn —ERQ djlfeﬂtrubwréd‘l eV)SatworC(k/ can be chosen

s0 16, W 1=l SRR g iy BReREE 1. e S P g of the

cyclifguandineycl i ¢ guani dine is conprised of > 3 ri ngs

n addition t conbi nati ons cited
100137 e PR R Te. R STAUR ISP BT P Bopiasd of 2 5
merﬁlbéTg Fof inkaBce \ibé tylig gamudméma‘ym HB-nikrhtber Bl a brrodmber ring,

or sy AR ENe{ A LEFOTETSiT e 3%@@‘@%%%&%?%rﬁdsén?aﬁ%m¥9%ted ina
ringCediuard) ABERdhgRN4 s rﬁémbérenr@y\mlllh@v@ ganords irethiehing structure “n

nitrogen.atong of ure urt he
andfsvte” St o ea: Ohs (§hn ackatmicke e il Rtk BAPS o fhe ring
strusmmé‘( ‘ambodomant s,2 inhgrueiueéd QI guw) ),cHingiea Gaﬁerabéd‘lﬁ’fg Wm have 7
itute gnsub titut

atoe Pah e SE e  a h=S sty e 1 o d i B Hppreciated

that' |StHéS¢ylcﬁng&ahldm$ s c@hprided ¢fEORdiNGSNé.g., str&étﬁfe% (l\q and (V)), the
uani di ne where

o o B PSR syl e S Gl e same or
diffelrén) Fx‘mﬂék@mplé\/{)ne Sngﬂmay bb}&f\@gﬁémbéﬁrlngﬁwﬂlle‘meQithierlri?ng may be

a sif SR By o Elie bt o s R Rphe & rinas: thep ip gogition to
the eormbnnatucgmamtednmmevwrewmg Sintenddy thef nusiibian of te@theld in)a first ring

of tRSVES ol BT b Sl a5 AR mest o memabt by Pl dno of

the eyt | Igoa@dlaéj dine is 1, 5,

tria cIo440dec ene. as, been
WO]é"br;BW'@?Ea%g? g@@ﬂ%’r%@t g ﬁ%’tta't‘ ﬁ@beb ’g@ﬂ}gﬁ ﬁ'ﬁ@UP%'d'”e the
mtrdgteﬁfé{tcﬁméloﬁﬁhﬂiw& 1) ¢ €V can farthéirHavg a@amahadsaitamé gitadhi@ thereto.
R Mo S Bomuit bt S5 e Bt o
uns@ﬂ)sﬁl‘ﬁlté@d%@%‘xémblee aQrkd rr@rémrrma djbhgrbnc\anh 4 clic guanidine,

009%821095 PCT/ US2008/ 0724% uce and/qr elim naltqg
"sulsiiuift e Ny COHAUP AMROAIMPTISt & er§u*8haa°§’°'fci quakidingwherein R,

andkvrsn{mbhstruau@@ (||9elaa§ﬂ‘or QKHI?@@&JO?EF@ af @@@dtur@g (IV) and/or (V) is not
tion 4001 In sone emb nt s,

hyd@gg 1 sn@se(q:h /E 'Br@@lé’t’??t"?%\’)’%tth%ﬁyq 'S %‘é@'ﬁ"nlen l}/nSUESt'tUted in
certaidN&hbadiinentsWrdfBrsatonBtcgtlic GuEmities wherdt ®1 LAY onBirGdures (1)

arelnuspRin P BiSor U

embiditeritiahe §wdntlﬁecgw¢ gumdm@ﬁsl u®e7 tNizabieydlo[4.4. O]dec -5-ene.
limtation, bismuth, tin, zinc, zirconium. titaniu

(0014 n diltrssleesnt sHiritiRgly dipeevarerinalrie, Bxrin gHANdIRA iselnp catalyst

(e. QCOQ%luFmg ‘éﬁfa'lyém foPRYE @@c#ﬁdﬂep@%lta&@ ARy b@rﬂ?oéltﬂﬁﬁr e%Eeordmeg
is noted that the oxides and/or salts of the netals

'”tr‘?dé@'%&f |an°yl°P% guﬁ?'g@édi‘tﬁ’ga%@HCUHQ%’%ga%IqoaH%Q gpmposition can
organo functionalized material conprising one of the
netals may also be utilized in the present invention.
Moreover, it will be appreciated that
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some of the netal species are thenselves catalysts

and, therefore, act as a co-catalyst wth the cyclic
w@oaniozhope. Therefore, the anount of netal catedHES2008072425

an el ectrodepositable coating conposition can be

reduced by using the cyclic guanidine in conbination

wth a metal [0016] In some enbodi ments, the

itaple coa C 0Si ti
redtdfeoira;{/%r e tgig%yus&eq %gb?eﬂg&%tst?tﬁ as gneﬁqdér}ésmuth in an
elednasepbsﬁlablteI&eamngt@dmpwnght of the resin solids of the
at i

[0013%8%%&%%?% ({dﬁ'&én%%rtggtcygg nF S| tfI tﬂe &g&qeﬁgmventlon is used in
comBiHRHOA| WitlPNa CRBRI,I Sech Sas7% @rﬁaam%rpr @hidh byawedeghfddedl to the

electiigepaslhie Saf LcaB e e MEA's Dok e P 4areuin colthinalgn with the

cycliogpasitine oinclube, asthb@ nm&@mmdlbr@ﬁlnta, tihh &iryotitbniaf, titanium,
el ectro osi tabl e

clic uanldlne res n e
margaaese d HiaTaso s R e sy do B st okl i Fagsium. or
cominatigad ﬂh%ﬁeof V\:hlt Csfhdwj ®af weidxrids Iaﬂd/bh@alt@sﬁﬁ@t&ﬁﬂn@@ls recited in the

sentenc ive of the r%0|ted

precee)géﬂgps[:eéw ech aLSeVIV? %a%mor{g @naltziqg matenaﬁ comprlsmg one of the

metgls@tdy Dekepe siillzab lirethe paédonginentRes iMdredver, qu*g rbeS@préba@é@ that
O% [ ase

somel T NG AL 26t eiEv L Cr A et s st Slpiga Aot 46 & Go-catalyst
withel teet bwuep@aamuainbe ccrateurelftgecqlnpoalrﬁduan of| Oﬁ)elté’q “dasalydt! in an
cloqlodRP AR Al Srighsdion Gocbe et by LbBiReyclo guanidine in
confbirfafigh aftha aetal. be i ncor por at ed into the

el ectrodepositable coating, co ition using a _
[001\%r ﬁréFQImee"?SP@QH%e”t%dPe glegtpiepos %ie EQRHNG COPIRRRIIAN FRMPrises =
0. Of%lbr b@ 2% by et @ thascyaiic @%icﬁhd%aé&i bieheaBtal weight of the resin
odep05| abl e %gatl n osi.tion;

SO"Q? %8r%?%t60 CRP%j1aPI% CRRY PPT“ $iH i nl_fﬂ é’meyn%PbQﬁ'm%tS the

elecﬂoﬁéédsﬂﬁﬂt@@ghﬁ@?dxﬁ?%@ﬂbh R@MpPPRIOsP T4 gnloa A% t br* £ P by welght of the
ncorp at e I Nt O e wat.er | sSper sl ep

CYC'WQ?&“‘@%P@P% OB dhp iRy eight Ojﬁhé F?Jtﬂ’é;?gé'x? S%Ptéodepos'tab'e

coaﬁﬁgaécbrﬁﬁbﬁmp% ckit&In en{dodimanss dhd amblLimcds c@cIFéLUUaﬁHme present in

el ectrodeposi tabl e coatlng W@E;E)osltl
the (‘”\%‘SCVOHEBQSHBP'& CRRUNALPMPYSEIFR | Y GN9g Del z%‘dgﬁ@iﬁri'ﬁ@%on of
valuBETIhioR AiX3é Odaledtin tied pieRBdifg tehRhcds dlishe of(fﬁb)remted values.
i ncorporated .into crogeﬁ nd/ o 8évu used in an

For et Moty 8BPodimgnies) ey elesiessrpyiabls GRatg rempbsition

conpfiged YRR 2. }?J%SWJWbigﬁﬂofatﬁe |ccguamwuo§sed bn the 18l veight of
vehi cl cI e. The first conponent

the {65 $PTg8 Al B cjeckafedis ale CCREERINDEIOTesi n o6l whi ch

[OOIQ?nWSaMIIy b6 OfBEUSEES iR gresien detgindelohvh tﬁ@rdyéhcﬂ guanldme that is
enbodi nents, the resin blend conprises (a)

desprllqeﬁl} |pdp@rpfﬂ?eg@quﬁ§qxgre@1$gcan B9, ingefroyied into the eIectrodeposﬂabIe
coam@é&ﬂﬁdﬁt%ﬂndsﬁigrd Viietyodtiredid! tFof é%ﬂﬁplé QRE 3idlic@ahiBMethn be:

havi ng reactive functional group (b) a curing agent
) efgRd a8 pradfdilie vipt Fher @ic Q?Hﬁ@'e@tsﬁém% eRAting g composition; (i)

chrﬂ)érHi!eHOfrﬁ@ Nee PRS- fcﬂﬁﬂwg (elynrinYolr @i bleetidde Wposnable coating
wat er - di_ sper si bl e non-pi gment ed, conponent s.

compggitigh;; dig |5f:orﬁara,tpd fnte rﬂ‘? d’Y%’f?rnQ'SB%'lSW\%PQWHTeé % @ \aiing nghicle
con%ﬂeﬁeofuér?@Iécﬂo@é&sﬁékﬂ@%@ﬁ#@@@ﬁnbbﬁbﬁﬂEUVW%s@cﬁ té Mock a curing

i nvention so |l o as the polynmers are "water

ageqt Hpt glpgqrcpepoglga eRAlIRG [COMROSItiQRt (¥} '”%"@E?é‘?%l"&? a-portion of a
will nmean that a material is adapted to be
sol ubi l'i zed, dispersed, and/or
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emul sified in water. The main filmformng pol yners
used in the invention are ionic in nature.

waecwonzionyl y, in some enbodi ments, the main  PCT/US2008/072425
filmform ng polyner is cationic. In other words, the
main filmformng polymer conprises cationic salt
groups, generally prepared by neutralizing a

B SRR 8 B i, RBP4 180 o o

con%&bed‘termiepom ted onto a cathode. [0019] Exanpl es of

100185, FielioBoniubr BR el sl P B o FamSanty: e main

vehwielt Aadt (i) Icfﬂghaﬁl\mmclef:at m@lmstpcd;mﬁ@Lm dﬁfallrv@/@hlcfev QdBnabe an

0 Xl ae an acr apo ur et hane an or .

unp%me%//z%fe(psmhwpo%% l,ggasralym ’Bﬁ’ﬁ‘ﬁeﬁg pé? Ignd amilecertain

emk&:@lﬁrﬁergs qu@rmnblah@b@@pmdsy(agamanorlrrmrémn@qfoum e.g., an active
sho ed that

rydiodap CRRIaITg IR gl o SRt ad T B T epS e e end oups,

(b) @olntpdgent it Bdeadivt hethpursiedalingoieinane dim-fMRY] polymer, and

Al ) nmbodi ment th ) . )
(©) 45 Shchigel e G BSapIe aao B el comPgBR St WViee yarigies of main
fnmxf@mm@ pblp@akrg @red@bifzvﬁ@ﬂwdfdfraarbeauml il eh® ¥ledRoddposition baths of the
n film form

Ve amRP N, B bR e ales WAt REP O | B8 Useg herein, “water
displeedity&y @flloMmphn tigitoal Pnaaendl ds rdaptet®tb &id adalubuei@ptd@rbefsredrrand/or

emiaih Wy b Aein TG B HTH YREEds (B8 SvenRErareonic i

natlﬂét AB@bralhglwnMsﬂn‘tef@'nbﬁdnﬁémb ahe nven hi-forfiing hb@ly(rjner is cationic. In
eat er det

d
ot R e i BTG AN CiPToRE S0 Salk okt ognerally
pre@ré@lbly(mdutrami!g aguettipnblogrsep antharfmﬂucuemh@qboty&ter avlincan acid,

whl&?répmgeé&h%)oozﬂ%&t%g&% §p§|yg§|r ?bbq gleﬁtlr%%gp%@da@to a cathode.

[00199! IEx@Rpleish &f Pedaite Pa- Idﬁmﬂ@d p@@htéhs/démsble for use in cationic
elecg{;jc? -contalnin mat er | al are rea ted t oget her neat"

'”Qr?ea}!ﬁ@e ons 4elydse Mt JaHRLOTS Pmﬁp@%ﬁrsé’se”ved

fnaak de)ChricH et Bylyurethan®, 2088 for, hydroxyl
© 7:*)2@0%%/ 072425dﬁsgllcsobgt'yUIr ketonc? anorloérde% " N roxy 9roup-

00”1@51'% go Y@P@w&m'ftess%h%rﬁu%§g@ta|”ﬁ’@rm‘é° HReSx '”%Ir%s thereof. It
shogIHY§@|no¢éd1€tlﬁéi mUSEmaserhbedifien®! hiydt ﬁlbh’lelfllnﬁlforﬂlir@t BylyeRe is a

The reactjon .t |cal ly is conducted at a
copfhufe 8115 BosPoRgadh ] NGRENCEBO i nut es unt i |
[00281] %@éﬁiﬂmg W@orﬁ@@h%b&uhf&tsf f5d Hﬁwﬁfllhefaﬁﬁlh%fﬂ)o%@l@é cationic

|sota|ne E 22] In sonme enbodi nents
polygw gagp@mreglg fhat @qurlég@{rgm%p@lyegomde For example, the main film-

fornﬂﬁ’@iédllﬁef Yayes QPablared%dﬂ'éﬁctﬁ@%gétﬁéM ‘oﬂf%ﬁfxio@' and’ 2PEIFSydroxyl

from n certain
gromalweat@atef'ﬂes%%ﬂt%aam aléolﬂcg)lﬁl W&rw' gEYIP;goNtainiag materials

andtpMndlicZhyRIPERSY grodp L8R&inin ﬁa%‘Pl@PéYto%ﬂﬂ'ﬁcé*ﬂﬁﬁ df%ll@%e molecular
saturated or unsaturate clic or acy

weighti P 5 ipelyeapxids, c Ascwill éieoﬁ'ﬁ?ti'séegﬁ” I%Qaé‘i’ro@%lé'i pelow, the reaction
proddRt RN 8Fen b ScRREX Witk AMEAISARSsdMBYroul #vhRir Mo produce the cationic
substituents such as hal ogen, hydroxyl, and ether
POVFI®Bups. [0024] Exanpl es of pol yepoxi des are those
[OOﬁ?V'Irﬁ‘ge@alﬂr e?:fo%@ﬂ%‘éﬁtse%%% exteNadd Sta% omdbh%]oeﬂﬁ}% prepared as
d/or two; that 1Is, polyepoxides
fo”oéiKﬁemgQ@Me%X'@%éW eely@ycts@p/égrqy@ﬁomlmmeterlsmrﬁéw%ed together
"neRObY %Hﬂé'p?@s%nbé‘%# S eePOdry ShiY Sb¥ht KERES KEtoMOliNdYERd methyl

al cohol s



such as cyclic polyols and pol yglycidyl ethers of

pol yhydri ¢ phenols such as Bi sphenol A. These
wp@oiogeposs des can be produced by etherificati oPCD1S2008/072425

pol yhydri ¢ phenols with an epi hal ohydrin or

di hal ohydrin such as epichl orohydrin or dichlorohydrin

in the presence of al kali. Besides pol yhydric

oS, A Sl S P e el 35 TabBed R5LRE an

glyoof ethbl‘BE‘Suohyﬁ ihe giokityl sthenoi dldt.hykhecghtdol Cc Thpodantibs typically is

artic |y cycl oal a u as .
oo Gbrnteatpergranit ca 1682 1R Fotan Sewisr ugian epoxy
grodp eorhauﬁuﬁby@b“mnewmh)owﬁjcpi@%md [0025] In certain
nbodi nents, the pol yepoxi des have epoxi de equi val ent

WO%. gheame empgdimanis, dieaUbrAIRSY o seagians [ yRogYKPeldaydroxyl
groﬁkﬁ&’(ﬁwtﬁﬁlﬂé'nﬁ’eﬁe@ﬂ)WaHQés@%mWO@ﬁ‘S@to P0@2@d. I n other

nbodi nent s, pol yepoxi des have epoxi de equi val ent
[002% @wcgrtalna&mmwgeﬁs het RARAEROXIHS twmﬁwﬁa&& nlegst two 1,2-epoxy
grodRl Uqﬁe é%k? RoWRbEndL Ay a5k IsBrutdigy %%Qiu%eée%ﬁ@%‘?sacychc
I'nclusive of the recited values. For exanple, i'n
aliplaatics lieycierha@Mmadiaty belerosytlige pdlarepyer, WQV@%O‘)‘@"@I@OUMS may
coneamo@,heeﬁtsvg%b@ hg ﬁa|6§&9¢@da‘orx9nhr4@émbpgr@aa&0 [ 0026]
group-containing acrylic polyners may al so be
[002145 xprpteiseofppadabarides mye thdsgrhaving adr4-apexy equivalency greater
tharﬁHP&QhH/BF‘iv% tﬁé}Q§t’Pc$fel‘bBQ|d8§%ﬁ:'her"vg 70?18£\>’éré§e R/@ B groups

ave an epox ent wel

per ardiesilere ﬁuéable p@byyp@«mpneludﬁ @plryglyedylwth@rs qécplotyhudrlqﬁdgohols
sucﬁ‘%%%g&ﬁéﬁ?g}é' ad éﬁ)g{%; Xeﬁygaﬁe@fof ?olﬁﬂ%@m p'h@nél@%eh as Bisphenol A.

rou tal ning acr

Thep@l@onlvepond@s aan @pd&rydmsﬂu bxalemwﬂw@pgmf ndwwdﬁcange@ols with an
eplﬁéﬁ} pﬁr‘?ﬁ‘ or a?ﬂ)ﬁlgﬁzcmﬁ' Hih! é%ne&ct,hléfr%h}%ﬁ% orvmérﬁ&oﬂgdr% herd é)(?}%ence

rece sent ences, I nclusive recit

of aU@llu@@SldES VOl hob 3/ ol 5otherT SC)@‘BQ@OWPme@ ugeglop preparing the
polyléyl‘gi@' @Fﬁe f of a)cb(chégng%ylE)& 8106“1 ? Rrihalde allcycllc

al n "ext rease t ar we

polyets, tmtlcpﬂﬂryepmmqﬂ@hqnc polyolg h$qgl]gﬁs Hy@rqgeyamgpblggheno? A, 1,2-

I t
or b o O R, Seontai ning |
[0025ht én icartain dExndhesys othe slotyshokites hyvdsr ergtide equivalent weights 2
1809rn‘?%8m83e|fﬁﬁtﬂn| s, ”Eﬁé ﬁBlgé‘é&uc?erseqav J(lﬁe 8811.}&8%@ ﬁ&&l’ﬂs &52000.

neopent
In qﬂmcﬂmmmems ﬂbesaolmpedes Neve eptmr& emvalprail weghterthat ranges

t
ben§Etnt 83 oMBIRaon b DReE “REh 3Rde fotecip, 08 FRediy senjences
incligivelpf3he Patitedt valies. £@3IkamBie, in @«mee@oqumtseﬂﬂelpodyepoxides

=1 re pol yhydric
ha"%}réfg ?(é/le%u é‘rﬂm‘fe‘i’g&ﬁ%%ﬁg 1%% t?&?% uci nol ,
[00264t éplory grw;ﬂcaremmnglmyhc Mlxmawsemagf alad ctmho‘sed: in the present
oxyl 0 n n
vl o confBa iR Rer ki ot PusedD 4t 08 Sifersape an
epokﬁ)@ﬁ&}/aléhtewmhh>f750m fmonmengn}bodlyrrmte GRRXL Qraup-gontaing acrylic
poI r h%g'a% 8 ﬁ/ ﬂl%?ﬁt W, Bf Q%Qﬁ In sgr%gr&%o%ﬁrﬁgqté %8 epoxy
e restnmo e as e résinous reac

groqm milhmnlngraepddcmlyn_ws: k@esarr eﬂ!m«;t ethoraent svefgt thed ranges between
any.r.cg?rﬁrgagiopé“o}sg I?e&é&lﬁ%ﬂbv%gef%{gﬁecgrnot%ge:rr%éaﬁ{ghsa%echﬁ, inclusive of
the wdvitethvalges.eacti ve wi t h epoxy groups and whi ch can be



acidified before, during, or after reaction with the

epoxy groups to formcationic salt groups. Exanples
wo@Roosietoadhl e material s include am nes such as PCT/DB2098/072425

or secondary am nes which can be acidified after

reaction with the epoxy groups to formanmne salt

groups, or tertiary am nes which can be acidified

10021 . &valr DIt ol R I O SRS o6 D8t Bl gy greend o
mcréﬁ@“@ﬂhbdﬁ@lé@]lér VEdightas the Ppsioxie (D&., Birb®sh wd;@ne;@o@arbacnon)

are sul fides. which
inciSHe afeop e Rrar Y bbb R GG m%er@ﬁsowgg%aﬁ C e aroup-
conta@ifgmatéridid. orHxampterl 6f giconyis Iwai@dkyl grhupaneming materials are

sm@é%ﬁa yggsnﬂvggt %%E‘?%Qﬁ%gy? Zﬂcglr ou&ﬁgtpg glﬁgl% (f‘;%ﬁﬁ %égtﬂ](.)sneeges%rriged in
U.Shpdieniib -4, t48)7 28; polyethanpsigsls speH atsamios@aescmbed in U.S. Patent No.

o B Lol Vot R el o, W57

Exafiplates pHe@emiBriroxyil Gesup- @rmtmsg afgerzd MfeupsiyHyarialphahd§ such

oo SRR RBP4 SRR o

gro@Ptdresiniat enateesls ant’iWnﬁl@hhﬁomgﬁoumoﬁhteﬁmb@ﬁméﬁiaﬂé may also
stgichionetric excess to the epoxy functionality in
pol yepoxi de so as to prevent gelation and the

[0028]<06T$1§ rA&Th T G&hims pbIgReY esh tomEint igionic exaktd r@urbsnwhtdhr&an be
vacuum stri p % or ot her telghnl gue at the end
oy &

ategdiipitmres ey fvshe h&d&é'aoE‘%re{aﬁtéo”aﬁ’l':ioﬂ\éc"tpéepared

as dérsamwe@ M@%fuﬂﬁbﬂ@aoﬂe@@ﬁtﬁ]a &R & Pdup former. By "cationic salt
dr ox -cont ai ni fr]?glp m nes i nclude, but are not

groq fﬁ’f'i“% 'St Beantgd pa YRR &S reaetyeWiueRey JEuPs Angyyhich can be

a0|ﬁ|éﬁamb@mmﬁ§g @ngkterrrab&ion @itﬂﬂ%ﬁ@b@(ﬁ&yngl%up§ t8\@rm cationic salt
2009 21095 FCT@‘BSZO%/ 724é containing froml to 18

9royRsr b B SWiRkle matefialsyngude ARWIESRUSHERS PN Gh SeEondary

amlhé@wh@h kaRWe addikyd aﬂé}dreééﬁdn \Qi‘tf@mésepoﬁpeg%lﬁpsctoeféﬁﬁ'@nﬁﬁe salt
i ncl ude. et hanol a | et hanol

groqﬂsephigﬁt@%ﬁmq@s %h%q.ﬂ/lp%?.ﬁglﬁéqj gﬁprnt@ req;\ptlﬂ_n W|th the epoxy groups
anddiHiEr Bydrabhsionlvam the, efobky@r'bhp!é fHr @t diafdhaiidiemonium salt groups.

Exa(@?qﬁ,c{]om o%h&;}' §e : g? grg)pa (prﬁgrs F@O%@L deg Whirkscan ka,mixed with acid
prlom%adﬂbn vaindther doakit \reupsn@sd eoneh 1eroeed safotliordl dedt! groups upon
nm nes whi ch dﬁenot cont ai n hydroxyl groups or am nes

SUb%‘%ﬂ&’@N EGEN Wik e GPBXNEOPher than hydroxyl which do

[00299t Wlﬁ?egwabm%\@syaréfﬁs%@t ad R EQRFIC St RRMBREIndMdRNATESN Bydroxyl-
and t he. epox al so be used. Specific exanples

CO”F%’FQJ@@'@E; ¥3éﬁ'ﬁ“ﬂ%3 Oﬁé‘?rHQ'PéWQWI“&‘PF?Wé“aX be 88e8)1 ani ne,
[003@] b(%ﬂFaYyL da!nﬁeé&)bhééﬂ/n%nm@b C&SO@S‘@dnﬁmre often than primary amines

di met hyl am nopr opyl am ne, and
becaw&eepmmardy@n@ﬁ%@m QﬁiYWé‘Ct'C[f@d)E@]“ rmsmqut@@p@xy greiPapeddhave a

gredBNeh@aRy t8 f‘lﬁé ré@c%loﬁln%&uhee IPE&?arhfr‘\eE e pﬁ%ﬁﬁﬁé’fﬁmes are used,

i nventi on. 34] The reaction rimry
theysearobriupse &ra ﬁw,bamrttlﬁl staishigpleyrisRsererta @ﬁ@@oxxpfl&@ﬁonﬂbwn the

polﬁbiﬂklag sQf sttB%r&fé‘nf‘@eléf‘(S’n Qﬁ)(lj YRPEES amTr{beca"’Wbé“?erﬁ&)édbf?om the

epoxi de or vice versa. The reaction
rea@'@ﬁ rﬂ)‘étufﬁ)hﬂyl%ciué'ﬁ’ ﬂé@@'n@ﬂor pihet ipshpipee ahthe Qﬂd of the reaction. The

epoxy may be added to the amine to ensure excess amine.
[0031] Examples of hydroxyl-containing amines include, but are not limited to,
alkanolamines, dialkanolamines, alkyl alkanolamines, and aralkyl alkanolamines



sui tabl e sol vent such as nethyl isobutyl ketone,

xyl ene, or 1-methoxy-2-propanol. The reaction is
w@eeenzloby exot herm c and cooling rmay be desi readI/US2008/072425

However, heating to a noderate tenperature ranging

from50C to 150C nmay be done to hasten the reaction.

[ 0035] The reactlon product of the prlnary and/ or

con%qﬁogl\& F@)r/ 39 e?ag Pogg,sgst%lcf(%ggf gr?a}srgﬁgrr? % orr?satlrh %gch of the

alkameut redtyl zahd oraryli td‘louw ac'Sdem&Jl taadﬂhﬂeacnmtﬂvdeméthdﬁolamme

nd I nor ga Non- | [ ex | es of
e Migtn o agiefePFlatte 1 orPbeadR SRS RE
d|memyldthanaltahﬁrmsStlblnfebhfyldletaamiammled Stanihogropydiethanolamine, and N-
2_h_l\ﬁn-l i E‘il gy g exanpl es of suitable inorganic acids
( VRO yiJRIB rﬁ‘ﬁ@?l c acid and sulfamc acid. By
[0032$ulpfnaﬁ¢§smlai moﬁ:?c mmﬁ tﬁallqul@d’(in@s and muxdosﬁrﬁalg amlnes which
er|v ti ereof suc e for
do et qaffig heiol S ihsesenings Fubilpegan GPuBmoteRyTEn fycroxy
whig @¢!pohseyatigelyt atfectdhe asdetion abmveen th®Qdfle and the dpaik@ehay also

vo bEZh BRgblt Shalhie oSS it TRluhihiin T iR, v

beniyﬂﬂiﬂieﬂg/lé}ﬁﬁePCleblﬁ%éGﬁMéNZ@&me&Whoﬁ?bpyI@mtnent ahd  N,N-
. tEUt rcﬂ [ zatl on of the cationic electrodepositable

dimeByCY Y ex¥8MISsi ti on varies with the particul ar

[0033EaMlthféspéfoﬂwléC&bdv’éleeMﬁﬁwedW\ég 'mays Wfsbi 164 @Béd agitkle present
oul d be used to disperse the el ectrodepositable

iNvepliaR i ng conposition in water. Typically, the amount

[003@1{}1 ar%deyé%q RATOMIALS Hd/drerebnddly BRIFEWith %e 9b|k/e|68‘x.de takes
total neutralization. Excess acid may al so

pb%’s@@’bw&iof He amBenand BglieReder ol he Ganing éndvehe a{dgquto the

poly‘éﬁb'ilﬂé‘bf gk 'v@n'%a Mo R¥&MAl @n de'cotRlBe8 MaaHbMB NS prdsBSice of a
amount of acid wused to neutralize the

Swt@tpl@@pkvs@tewglqsanﬁtéylclé@wtwem%ﬂemq S Trgetboxy-gerepangl. The

rea&ﬂntlg%;ehé’ﬁaﬁ& exGREMRS dnB do%ﬁn@hﬁ@%@@@ﬁ%' tﬂB\lv@véPOﬁéétmg to a
nposition. |In other enbodinents, anmount of aci

moqgg%tg tergreratvre rEaNog frame SeiGier 198de ﬁﬂ?éll kteacﬁﬂ”@ te Hasten @“e reaction.
[OOS‘SE”WPI%' tddloh Sp r%dt]&oo%thga?ﬁrqa@n ahBRrt Qéc%lndé‘r? BR#nd Tind the
| ectrodeposi table coa nposi tion n certain
polyerpyde ifemade catipsia rmda\rvatghglgp@rs@fe I@wa@leg@mrﬁa&, neutralization with
t I t n
o P i 2P N R ElBlos o
SU“@'@% iOr@aniq ﬁC'@%é‘dUS?é@r@d? Ag§ids aeatisracis methanasyifanic é@'dt ﬁ@d lactic
acid. €N ghﬁi%l Ry H?a?mplggof %ﬁﬁ’é%?é hor§dlfic ta@&i@'m?%’%oéﬁhoné“‘dc@ and
used to neutralil ze ect rodepositable coati'n
sulfemigrsi. t5330r$Ulf%m'Cb?@'déaﬁ)@e%@%U”a@@%C'CB@Fdf QﬁldGBWB/B%ﬁ@GGOf such
as tRGsd Mfidgth&koriidnes in the el ectrodepositabl e coating
conmposi tion. [0038] In the reaction of a tertiary
amne with a pol ylfpom de, the tertiary amine can be
pre-reacted with the neutralizing acid to formthe
amine salt and tHen the anmine salt reacted with the
pol yepoxi de tIgI)_f_oI(Im_angJqu ernary salt group-containing
resin. The

wherein R is hydrogen or an alkyl group having 1 to 4 carbon atoms.
[0036] It is noted that mixtures of the above mentioned acids may also be used may be

used in the present invention.



reaction is conducted by mxing the amne salt with
the pol yepoxide in water. Typically, the water is
w@e@emerto9d n an anount ranging from1.75 % to 2BCRWkY008/072425
wei ght based on total reaction mxture solids. [0039]
In form ng the quaternary ammoni um salt
group-containing resin, the reaction tenperature can
ried f thelo st t erature at .
10033F oo XY 107 ikt CGeHbr BRI oyt PeieRpgRBle, coating
confpokigbh barigsheitreib @ariculad r@cﬁ@Xpr@dU&thWﬂﬁ@d&HﬂM@ve@%uﬂl&@nt acid
at np her Eressures

spheri ress hi
shoylpy Rer SHaBalh [apersies SarbdeptsigbBaCeatBa CoThEdin in water.
Typaamothamﬁﬁuntt&eawasted Qrotiedgar addst @0r pagest br amdbGhe total

Sol vents such a sterically hindered
neuliGiaion oiEecs SROSTBY e by SRR deYEa i GBUTEuisgd for 100
permetﬂotalbhéutﬁahﬂﬁbn UsRori éxaffle, ﬂﬁ%@ﬁr&aér%bocﬂlﬂ@ﬁ@] tHeNamount of acid
t he seconda

t t
usodff heHlre e GRodBBTLLIS SSRGS S BRPoSTOr oS dr Bebechen the tota
amih&s lieapé @bmodbpd&ablaoto@agmmqsmﬁnbe Irf HiRdri &mbedidEni@, the

mne ch as.is described in U S . Patent No. . o
am P 60 el Sk nF RECaOgiosl AP GRsHna coiRgllg o s 100 %
basé'dm_ennkthbl tmmemgmwpsw@e@l@am@osimm doamgrcsdnﬁ]@sttba In certain

resin rgactl on

emieiTSaRe Yol s PEBGH LR BLAeGHzS Bhe Fedlopendbidhie gaating
conﬁﬁ@iﬂb@&éﬁ% B&Webﬁ?ém%@ﬁaéatﬁm porblues which h@eracidch&d in the

precRliToc SRS LS B e ahit i ds, PO the Bl amount of
cud(&:tednon@eut@nieam elgcteddap@strmblawhtmg COPPOYitigh @ap-be 20%, 35%,

ontai ni ng mat eri al t hose descri ped above. :
504, 0B o EhapEIeE0p o s HBBRE ge%ﬁﬁﬂie@aﬁ%e coating
conﬁmdltuqmat ernary ammoni umsalt groups, cati oni c
contai.ning ternary sulfo

100330 4T e e o aRiary BTG wiA PR RIS, Tt BH S Amine can be

pre-R¥RNG @h Gfe hBEBLIZINGSAINS tcd Rsitmt ih@le[mlﬁétslétﬂdar@{f then the amine salt

5 c;palrhatsﬁl on are escrtj bed in U S Palt ent Nos. h

reacieq thotig RAIPPEXIEEJO 11BN 7 GbAISINaL SalhPraHRseqntqjaing resin.  The

readlivlli9 e&tue At rmxm@ thé atmrwseslt \mi fhe%dWé@oﬂ@@ﬁrﬁWﬁleﬂgTyplcally
or, no

resins can  .includ one
the waies isPrgpenddn on |aE‘°é!E§ r@'ﬁawg ?eﬁﬁt h?gc/l’ ¥A 7¢ Yy We'gﬁt bg’sed on total
rea@@hlnqma}d pliggget her with one or nore other
yneri zabl e ethyl enically unsaturated pononers.
[Ooﬁﬂu R Hreing WI quadererry FPMagiKin st grover CBFta("\'f’@t W)S!i’c rt@ﬁ reaction

temé@r‘aﬂJré nanuge \fﬁﬁbﬂyﬂom (tﬁ”@tlb\)\/é‘ﬁrﬁéhﬁfeﬁatur%t By IWhlch the reaction will
acr&l ate, butyl (neth) acr%’ate et hyl acryl ate,

prockggtdyge%@I |TRPR, temﬁﬁ@t‘*‘leé’( Rlghtiy digreakpvey foa2 @aX@LH"ﬂ igsmierature
of TOONET (ot ARRISPRBAd BraBs e Pt A g pPadshredNRighél BA&MN temperatures

monomers include nitriles such acrylonitrile and .
may Qe UspacrpIseAe enPedimenisy thearRaclishiamrisaidre Ropgdom 60 C to

100SGC BoRENti Sith as Rl NEAERY ARdersdristdrdaner, bl H@Flb:ﬂ@ Hvitféred ketone
vinyl esters such as vinyl acetate. Acid and

ma}h‘?ﬁ]%ﬁq et thein Bes St NesasyR¥ni cal |y unsat ur at ed
[OOqu’ﬁrﬁﬁéltléN%‘ &S prifaryy %é&)n@‘a‘f'yd an q@rttlgbya&ﬁi}ﬁbé Qil&@fb'sgd %'bove a

taconi c acid, mal'éic acid or anhydride,
portfqmnrafr m? @m'mﬁ e ipereasied. Wilhithge PP AR Id RN rﬁﬂl@ﬁjﬁt@me of a

polyaffhél iR écfsydjé?smll‘é@d in UMBt Baesr Mbadl1ae, 14?n90|!}hﬁ|é<yllne 23 to
subst’i t ut ed th)acryl am des are al so suitable. Vinyl

coluspralinec2%o 9%@@'@%9“%‘1%%%@ upad disnsyaing U]eu@ﬁ'@e epoxy
resif #88adi®n Y6dLcE i WaRkE &S aR dMisdiment of the present invention, at least a

10



| evel of photodegradation resistance of the polymer is

not required. [0043] Functional groups such as
whyapoxybs and am no groups can be incor porat edPCTIUS2008/072425

the acrylic polymer by using functional nononers such

as hydroxyal kyl acrylates and nethacryl ates or

am noal kyl acryl ates and net hacryl ates. Epoxi de

portg o8 Rl B e AR R iR B e groves

deribgd divimghe freution ahad keﬁnmmstaﬂu@ casmpglnetiadgtlan epoxy group-

cor Bl By BBt e Pac e

[0043|1 (3 édhdem@nytoyr@builbeaoyata)remgnalnﬁmtshu@ggaI@f fatarngry arﬁinbMdum salt
yCl ternative oXl1 de uncti o

grodhsy Galiie P Erers oY A P STBRLT e AR Hegd in the
con’(p)bsﬂtlﬁr&(df itteg pmébpmyént@houESar@mei ld€ titseyiekis R@IYEF method of

prerish i 7 RS T AU Ry oY e B S acr y1 i ¢

[0042!P| SR ADIE A tie hipdiregé- eéhthlngf adiidniovatt gf Lﬁ%ofnmﬂ’qlﬁ@resms can
initi at ed polgrrerl zation techni %ues such as sol ut

inclgte ePRANTYR YPoPRFnBF iMRAe i3ty eark WbwR™iR ackeor 4pgthjacrylic acid

ophb‘ﬁéll&lgtogélhba%ﬁ eAé adry fbke \thé?hpdlﬂﬁéﬂlﬁﬁleoéﬂ@@nfeally unsaturated
er oxi des and azo t onpounds and %rl onal ly chain

MOROMEHS f e?“"éﬁ@n%"gy's‘%fé%sdg AN YiR 2GR ChyneRY 3 digeady rgiudgnmethyl
meiH?ééryI@fey etl'ilyl M\Qh?&@;ﬁét@-?@&?ﬁ n%ﬂTYabl@%@@SétW?a%%ﬁate diesteicadrylate,

ands, P%@BE“EXW c?rC“f'%tP Imogﬁ't |°\9§°'Y%VB¥ ﬁ”&’!ﬁﬁ‘ﬂ%?h iypgaturated

morﬁb@rﬁér@rhdhd@%lﬂll&rsuéﬁ(hcvwbrﬁthlecﬁw (mﬁbthl)t'a@@ldnnmtehﬂnyl and vinylidene
osjtions. of

| ectrodeposi t coatin
ha"g‘?%§%9ﬂ ap ﬁ’\/’é(hlcﬁ r?@pu‘ﬂ'éyl'gﬁ ?réd:ﬁ ARd yBYE PRisEY Speh as vinyl
aceldtd- Aoﬁﬁbﬁ@tanh@@de&uﬂ&ﬁm&ﬂ@tf?léﬁlc&llﬁaﬁsélﬁrﬁted RdAGheRASsuch as

acr@tgaafg@?.rsg V@“&}%&%ﬁ@{yﬁh@aﬁé&&%ﬁﬁo' mecr agl noraaln]?wdrlde or
fumBed yatr@trhayle@e Witegh camidee frsBonar monellmér&rm&udmé Y&dr@amide,

meflpglaedso 47 1 Lo RS CEE AR RGeS ABAIR SiRlea Vin

aroReliy ESrasmas tsacis 'el@ @tﬁr@f@ atd@in IN@Qe @QNleéaJséﬂtsorI@rﬁg 8s a high
ee droxyl , groups are

re han 1;1 so that
level padioacepradaian pistence o mq'werﬂap§w§av'?/e§ 3l cohol S

[oomcmuaéndnlap@%ugé SGAHOSERYREYY 8nd BmindS§rolps &éihebe mcorporated into
aration of the polyester nay al so be ed

the |§P g% PelMEF bwsmmw.nﬁ%&nabmqumﬁr% Plechp@t VWPN@”M)PS?M%‘?S and

meth9& ﬁies/&'@hﬁhdh'ﬂ@ a@yaiRlpa n‘?efthmiflﬁt‘éée'Ebaﬂée RMCHER §roups for
suifable for formng the active gen containin

congarsiPB iy GAIRBIC,SAIITPYRY) MR kt%eC%ewtﬂdéﬂw R achylit pRlyrag! by using

func%BHaI PRanomeRs hapen urga) Mdymfa%r)@étépaéﬁtﬂ bﬁeth&é?bteﬁg 3,4-
yet her pol yol s and/ or gol yet her yam nes

epowyylpg@waﬁtav' iR 0! T SERaRy BB RSPy Apeth actlate, or
aIIyI‘éﬂsgcﬁ"dyl bedr i théﬂné‘tivelypéb&fﬂe Mﬂctlcﬁha%‘r%ug@ﬁ}ay[b@%c?o]rporated into the
Xi'd

functional groups may be 1 ncorporated into_the
a°r>ﬂi6|p9lym@f R4fAY)9 CRROPRY @EOURS| AN A GRRTE ROWTIEY witp an Fe@ihalohydrm

or dﬂ?éﬂj’ﬁ?&% SIRIPCAY SHFcHIBTOMRPiInGRichRrdHyaaR por at ed by
reacting glycidol with free isocyanate grou

[0044), fTHei aﬁ‘ﬁ/ky? POPMERBNEN rien Grerargd vt Haﬁlé@n% a&e%u @élcele]mltlated
pol)frW&’EaﬁBh REnMGAST B &d &iutidneREn lorPpolymerization, as known in the

droxy-functional sulfide conpounds, such as
art, tumngcﬁugalglg(gataé)@@s which include organic peroxides and azo type compounds

and optionally chain transfer agents such as alpha-methyl styrene dimer and tertiary
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t hi odi propanol, which results in incorporation of

sul fur into the backbone of the polyner. The
wa@iobzredNt ai ni ng pol yner is then reacted w tPCHUS2008/072425

nonof uncti onal epoxy conpound in the presence of acid

to formthe sul fonium group. Appropriate

nmonof uncti onal epoxy conpounds i ncl ude et hyl ene

oo B M ARy PR B i o st

hydfégieh@pnaimiey, Ratahic pslymeO8d® vhich caddiet szl ih Qhé)eien@odeposnable

coaff] RBgL TR, BB BB er el 88 o0 gL s
Pat¢gralNoas8.e¢65,886ahd pEgasver s can be prepared in a known

10043 s b e niegian d-BIBYE ey lon bep e form a

polyumhmée Arhorig mmueethatdgwr&@ecﬁ b(éioéed airécmwnefme polyols which

but yl ene gl yc
are (R G EAPEG PONRDEE ROV ER e AHBIOGI R oS those menioned
abobé Mnatehycblﬂbo@aﬁ@tars@cham tlm@gllmcsz{j étxumamént r&tiaigRre&steofhan 1:1
| C aCl ds K use

| | b h
so (B3] RS EARRHLA RS Sk BiePe: o Praths TRA Polbii aloohols
sucla @k dhosgedissibsedadioie foﬂTlﬁ?éeelanhafprébarétl@minfitﬁe 6lydster may also be

ht hal d, tetrah al id,
usefl Aot Fomb Bt M B8 BobEesssohoRt o0
[OORW/AGS&@Q&/ EkbAfhids oRpélylirethank dpolynﬁ?erg%luﬁablé_;e@ﬂ RBRRinghBe active
hyd&%%car boxylic acids nentione uncti onal

VAN, oflGNE JRGlEeTs JRHUGR gﬁhMMUé%EG‘%eP@WW@y and
polﬁmbﬂian@ruréévaynaérkwreﬁ@é@rb§ rebctind€pol@thétSpdiysid aaé/ot PBlyether

esters Mor egver, hydroxy aci

I
pO'YQHHﬂ WF%@PB{ﬁégy%aﬁﬁchg%@ RA¥YSINAIL SRRV MIRIA/He Rscrbed in U.S.

paté;ﬂﬂw@rgqg)@searl c acid, may al so be used as corrponents
ester [0050] The pol yesters contain

[004§J)r ERKde fyumt@@ahmwy mayr bapScdpasiad iflg eoRelywethane by

metH§& well KBRS &5 tHROAY hy@F 'eQarﬂbI%OB}%xﬂH‘g/o%bs té'aBtb%rmc:orﬁorated by
yol s during preparation of the polyester)

reacgllng QMQOI Wish Eee @Pcl@u"\a@ ¢'8HRY-i ons. [0051] Epoxi de

[00485‘”%'”85\91'71 &BQ&Q%tﬁﬁMg%l)}u?&tﬁér%r@énerd BE ?nédéeoy at least partial
pol yest er reacting  carboxyl groups on th

rea?i@ﬁyé?it &ydwxvﬁurmﬂow Halfiglry dronpogndsy | I’%tllcbh)ﬂ&rlthlogl%ﬁm and

thloélﬁrop‘éﬁblcm/hf&ﬁ QQé(Lﬁt"s'lﬁ‘ irfébr l#)@‘reﬁf&ln%‘ %DWLQWMB th&f%é&(b@ﬁé lo¥ @leYpolymer.

I n mbodi nent s, acid functiona ester can
Thewellfurn@w@@ﬂauoebrmeﬁmthaﬁ ra&@@wmawﬁé\ofwt@r@é@p@wmqmpound in
the gﬁs@%é/ lot aglﬁ‘%HﬁérnY"'tﬁé“s@fan%?o% °fAB&bM|‘?£Q¥hcﬂ%fur{099r5ﬁ]epoxy
foniumsalt groups can be I ntroduced )(1
compexeds waluge edfiylengoxgdey PsRRylenedide. wiveisioh Bhgnvelyeieylaiker, and
CAFW!BQ% F @98TdoREf A RREILNGA beﬁorﬁ%t'n&é Beodultst he presence

acli d, as descri bed U. S. Patent Nos.
[004§] 95@3ach)taoraii@cbemg?d@ve%omajp@mﬂqmgx@méy%@thaneaéhe main film-

forrﬁlﬁk% EQIQM%PE’?PQIEQ bk ReribQ &t eﬁol%?é?bg ncgﬁgtgfe%‘férb %Srq be prepared

simlar reaction con Itions.
in aem;zym manner, by lsendriisatian thelwhyﬁrlngalmmmd Dglwcatrb@xyllc acids.

Suitgglr'gipé(g ri€ AR mc%'abn rS&lamdi, oé‘t rc[;y&ofa d;ﬁ'opyler@ glycol,

Fom pendant and/or term na
butylensr gilyeal, hﬁdveewlemsraim ne@oenr@énglymhatdlqﬂwlm }@Iy@nbl/@ivcerol
r .
vim R BREAn SRRl BT ol BT HE e co
to prepare og pn’u%ter matuldb(ﬁmecm@racmhletommmacldvewalma@iob@ebacic acid,

malSR GicR, AitRarRURSd, IdhHRNL 288, frahBoMBAIRMd® hexahydrophthalic acid,

12



pendant and/or term nal fromthe pol yner backbone. In
ot her words, the amno groups fromwhich the cationic
w@pione2®a3 t groups are derived are not requirepCT/US1968/072425
within the polymeric backbone. The pendant and/or
term nal am no groups can have the foll ow ng
structures (I) or (I1l1): (V) -NHR and/or X CH2 -CR1L
009/.0210
and s -0 1BADReS (17 PoliRRPaII R & edlRpEY ogre. donctional

equivaleGisSofahd wtids Bigh &anh?ﬂrldémﬂheﬁé tlae)eexmenrsmmm alkyl esters of the

aCiC{gi(?‘fufﬁﬁ rﬁ‘gﬂ'g@ﬁneﬁ&ﬂ%&%%% endﬁ\gorgﬁ\éerrg g)&?éc?dsgnd/or%ctones
sucld|aéf®pmctommcm-hm®@eredeatabm meapraseibd ssed as components

0X group and/or an am no group. [0054] As used
fﬂ?‘%p %q%%nction W th structures (V) and (VI), "al kyl"

[0050% I’T\ﬁ@rﬁoly@bieyé carigin aagarlidey bf, frezygldrsxyDgroapy orebdlting irdv@alie use

of QeSO AR b CAE el T R MetTe MEBRraUt A (eapayester

whidfosre dvelloro GBre readtioas.anpl e, non-car bon,

n- hydrogen atons such as one or no
[Ooﬂj)t r'%&é'ﬁe 3\‘”%‘8[‘?'&0%‘&%%3/8“[ HegspP" '”b%ﬁ{?aﬂ‘ﬂy%ﬁji%f/ Iy reacting
carBo&K/ImgFtﬁlpsth NBe IpSIExTer Qﬂheéﬁr@pﬁlﬁ’al@Wdﬁh%&CUWa%yﬂﬁﬁ such as
\/I) abgve can be derived froma conp

ep'%ﬂéqr%tdaa Pr SHRHRNEIBup é'é‘?’@?té’telyng'”ofsomﬁnﬁWHP%}me”tS an acid

fundii®h&l OWBSR# caﬁl&tlhw[@br@f@mlﬂto sh ep&Rr SMERS! BNtdagtion of carboxyl
enedi am ne, di ethyl enetri am ne,

N- hydr oxyet h t hy
gro%dkll §¥P‘n‘%‘$3é’15’PX' dene or nore of these conpounds
[0052? mﬁsﬁ.aﬁh Wit @roga§|caﬁ Uéolhﬁoélfcehhﬁ/ ﬂ#@oaéglcmﬁssfr arb%goxy group-

YNers, for exanpl e yep oxi d po
Confamnga pelegebiisstyrre dﬁs%@ee p?@ﬁé@ Withaa ﬁé'élé‘% iith Hﬂwrteﬁe%e of an

amoo%ﬁéi@%rfb%d in UJeE‘§ qﬂ%ferﬂrl\%é' digag ﬂ)Srarr‘i%i @153698”%\%01%%9@093 can
n sone

secondary hx r oxy
be iptieigreentoshe Pﬁ'ée%t@r?l?ﬁ B‘Pneé Q‘i@”@dd!ﬂ@ Hadargeagtiep geaditions.
[005(”')‘]/I In %‘&ﬁé %hﬂ)odmn% herding fllﬁlqm?ﬁlhé EOIQFn'eFrﬁfrt}ﬁe@&rﬁ‘ﬁ’rlses cationic

rOUE , t he aﬁan group 1s derived from
amigg 6 )@F@*ﬁ’étwh'ﬁ?ﬁafﬁeﬁier'weﬁ feavp Peaddd anaipsteder] aniae greups. By

terltnhﬁ'aiS ah8t PBARGaNtPId Meakiothaf @ﬁFn'aRP aM‘ﬂ/Br' sect,dﬁ%aﬂ/oéﬂhm%r groups are

primary am no groups can | ocked, for exanpfe,
prewt rasadt $ubstitWeeth whichkist penslast éﬂ@”h@r retthg| teraigalupgaition of the

polylf*r?érfé kbéhd, (b"r”él el?@atgblgefs' M @ﬁd g%ﬂﬁc)hsdb%ﬁt'ughln@fsa %F(FJL}? n\{qvhic:h is

hose descri b
peneanu andénrzgntlml ér@nuﬂﬂﬁ pplynnerr’c@chwe Tih é)tfP@étWQW% dhey ABUNSsgroups
fron?a,ﬂ AQRO TR %% S 8¢ dé?i@e@@é‘ﬁot%&%yed B W the
pro uct I n wat er, ere provi |ng ree prinmar

y
polymﬁrﬁ@agkmr@ﬁ%p@manhgncﬂ/e@t@rm@ﬁl amin@saroprsGar have the following
struEt%Fésa('l nrempodi ments, the amines from which the pendant

[or term nal

V) —NHR

and/or

X
|

CH, —C—R'R?

“CH,—C —R°R*

13



am no groups are derived conprise primary and/or

secondary am ne groups such that the active hydrogens
w@boogaz@9am nes will be consuned by reacti on weTus1ves/072425

at least partially blocked aliphatic polyisocyanate

curing agent to formurea groups or |inkages during

the curing reaction. [0058] It should be understood

that, in soma( ﬁrrbodi nments, the active hydrogens

associated w %/ the main filmform ng pol yner include

any active hydrogens which are reactive with

i tes. at tur e t
whesF§ H PRTRERTH b RE 6 Cort RS RE b T1e0R S Sy gferent,
anddiash irsdepdndentle repra:terﬁs%Hn:erGattu 2 2kaL; aod )@@flcchéBBeZI@ same or

3 h hyd d
didSaidead AR Sy ETeSg 03 A btk & o] g roue.
[ooﬂq:T /Alészcﬁsa&h Qaamaanorpwnmrructmd (¥R eaadany- ayi’ne meant alkyl and

arallyls bt B aBisie e el ﬁaqgﬁgdo?ﬂ%f*ﬂ@%ﬁ@ewa%ﬁﬁasw%% The alky

grodds ctaeham uﬁsmrmte@lrbrw‘ubtshateaqmmvtene by fioagesteroabms, for example,

non%%ﬁspé b%{nag aoﬁ% %Jgﬁ@ggﬁﬁggﬁo%qﬁ@g ﬁgt(?gﬁganpr sulfur atoms.
[00§5ﬂ| rm%q;remiua@t M/G’rm@fm|haISarﬁIhoég?bupéere|bVéb@ﬁ@@ier§tﬂI&nbs @) and
milj egjw val ents of active h dro

(Vi) s 61 PELETVSP GORLA BN HeREAcY fam fig aoup Sonsisting of

amrhbmhigy f Qﬁéﬁh{/\lﬁmﬁl@ Y MeietHi@slafiineCt uw@dwn@@ﬂﬂn@onmﬁmdr@fyethyl
uival ents_of active hydrogen per

lie
ethﬁ%‘sﬁdﬁ‘@@ﬁ i %@thy'leﬁe@éfnﬂ%ﬁ RNEnBBdsRe HPerect he QRS %r more °f these

confdoLidld i81r&Adie wil® biiéeF mBASofaRe abdve\desbisHAS &8 Noe Bkample, a
ran etvveen ang conbi nati on of values, which were

polyegex! Q%g’oi YNGR h&NGFR 1SRG BFRUPRCAIS, MhBRsTisdy Wageagtpn with a

polyfaﬁﬁmé %ré@ p@&dm@Qérmlﬁaq affh@groups 8RN BecNBAE HyBRIXGI, groliss.
filmform ng ynmer has an active hydro

[005ébnt'réﬁ9m@a${@b%mf-‘fﬂfén¢@ Tleg’n@ahﬁqnmoegfgp%mgﬁtsgu%prea(c\{l } werein
botm)’(dérQQand?@drlsgrpﬁ%é?f/ arrrﬁﬁcb Br&pki @Y., théoé?ﬁi% gfbl® %Xé]e@med from

of cationic sal't 8 formati on shoul d be such that
dietrenetiigaineksit shpy bi‘ﬁ U{‘é’@rﬁl\ﬁ’Q%tth'”a%il?éﬁ%@n??e(H’i”BHOarﬁéCt'on with

the Bblbﬁﬁrer 'tHQ bARERNARIN0relRbe 156 BIBEKeH, At é?(farﬁptée by reactlon with a
el ectrodeposi tabl e coating conposition wll form

ketongt goheas Meat &0bHLY! f"%toﬁ%aﬁ’t foﬂﬁéhetq'f‘é%“%s Re¢h 5@!"9'!‘@3 are

thodd ddseriS@$in Y. SEALRRENS! D 64,147 SANPNS 6L lidd DY 1O EEUMB-7, line 23.
Noreover, the dispersion should be of sufficient

Thed&liMgia @ OpRFALERGOMR9EE UPAR OtPSiSEIOSBa 2MiAg-PPgiyr eactia$roduct
in wetel! ther%b?%?d\ﬁﬁiﬁg‘)@éé brirRry&nfidé §REBs a@eam?weabt%tsrtbg al

otential is set up between an anode an a cat hode
[00£ﬂmém sedainrerabpdinggnieothe anigge rfrgnd mvhighotheogendant ard/ai ferminal
amlﬁ@%?’cﬂl é%erntlébecémbrrbef Mrﬁér@%ﬁ@’idﬂ%e@@r#déﬂ?ém'lr{é §B6ps such that
el ect rodep03| t abl coat | nﬁb nposition ‘of the present
the jagtjven hydragesnph s@@§n$n@ﬁ vilkrbe |Goagumed oy rreactism whh it iat least
part?aﬂrrktbl&ké’&‘ @Il@?aﬁlcﬁfoﬂ’@ogf/aﬁa@é 'CUI‘II’%OAQQ‘F! 10 Ifc5h’nohr|%§rgroups or linkages
odinents, the main filmformng polymer conprises
durigg gqe(ﬁqﬁ'ﬁglrﬁ?%?éfgﬂval ents of catl onic salt group per gram
[005‘§j rlte§ll1c5hlc?(ﬂ% BSdersthBd SRAE i BRR BRBbSGImehRe the active hydrogens
[ ents of cationic salt group per gra
asspealed w;thl thelgnain dilnafesming polymemintlodedany astivey hﬁdrogm\eblch are
[ I g
oo R YaRABE! kR Rlrok shlfiSon Y Efol e ik feagfthatic
coatirg o@Bpodimn @(erepllogsly idrscussgale(/. enriab thinmpenatyrest dieor below 182.2°C

(36(8’{Fi)(.::'lr %daec? OS\W c?r%eensct?/g’ltcélf}garg%e s ftrclnnq r#ea(ljc(tmg'I"1yc‘?'roxyl groups and
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0.7 mlliequivalents of cationic salt group per gram
of resin solids. [0061] Moreover, in sone enbodi nents,
wao b@oweiops fil mform ng pol ymer typically is noPET/US2008/072425
gel I ed, having a nunber average nol ecul ar wei ght >
2000. In other enbodiments, the main filmformng
polyner IS non- gelled and has a nunber average
. mol ec In certain embodi rents,.
prinfiig S50 Py SHnd . dncludine fiest oS P e PRISE RS Rymary
amlpml ymeomeeunm|themeamsmnmena®m an ledst maéonﬁm of the active
wer,e t he r ecedi.n
nyclterts ol BSatet R P routl B8RP BRI Braspups. n
somendobbdimants, thehaala\mn«&gmmgaﬂacﬂyauétamasm gdsttvedfydtdgen rahtent of =

TR DB MR N0En 16, M0 209 021005 cimens, the

malhefrlrmformmgw@nlygelrlrmﬁ ameamte aycnoé;emeontémtadnf £t m|II|eqU|vaIents of
antia

actigh SRR ncfar o it Sar 1o Rer PR, Bie, Rbin rin-forming
polynmshasadm activet mycr@em mrﬂsemsammg\dbetwaénsaml Mmbma{tuoa of values,

i VeBReFBd TS prdohore Risopar R By PESHTponaut For
exampld, it somes iembodistamss, tttye miadofilin- fgl'rmhg potasuhas a[nOﬁﬁQé hi/dTogen

confef L tRaPoiRA RS S HillaquivaieriBar actiss BVABedn B e Sgios.

[0059N aheRXRIAOb c%ltléﬂlc%ah)grd&@lfgﬂh’iatlbﬁ%ﬁdul@be\éﬁb@l’ﬁat whén the resin is
resin solids, pre nt eeectroga% OSlta

.tota
i a7 A0S TSI, Rty MERgRA R CEDY fispaiqy of the
eledtrobiepdsitainie n@afity gompositorpiviisienth. tBie"sediie dispdefpnsiis aiehnat one
SIt I

at i i ght
thatg s B BRE 1Ty gelpoaBin Shmeasetlib@oahors] Howguer. the
duspemm smﬂﬁpb@ bt Qltliciert eatiormgclepanesthhi 8 didoarsedesin particles will

nts i ght ercen
elecfBpgN M & cethie WEe P oh RS Rer Tk AeL IR Aveer aaannge and
acallﬁnﬁ@dhmrﬁergéu |nnm1@ngmobe61€pemuoannydconbl nati on of val ues,
were reclte | t € precedin sent ences
[OOq\ﬂECﬁ nseNRIn § %Pﬂ'@erné%q%eefaa%ﬂ'ra %rm”F%POIWEWﬁIt@e elegisodapopitadle
coafr?d B@tarﬁﬁtésmdﬁg)f{ﬂﬁé F@ént |hﬁeriﬂ6|$%6mbrl$éé 1 b@ milliequivalents of cationic
el ect r odeposi

coa OSI itq an in a]% Itlﬂ‘
salt JAYP ST 148 8 re%n £ 5 pAIpS8IEg ¢ %ng -forming
polyPier tcdipris6£&130 ﬁﬂlléd&ﬁ/allfntgi@frﬁatlbﬂlctsbﬂ group per gram of resin solids.

el ectrodeposit abl e 05|t|on [ 006
In sg@gemhpgies e jeem "{‘?Pé“%lﬁnltﬁ ¢iq @'Bﬁﬁﬁta@uacne\y&é% Er&ﬁ'” solids
in tr’@emélﬂﬁmﬁlf@rﬂurﬁg Qcﬁlymélaﬁahg@é Betdkl bh¢ coabiyaRIrSofSifies akhich were
hose descriped In U S 3, 455, 806 an%
rec@dg'ﬁsth%"fecq %B%e%q?ﬁo&cﬂ'@W?SOf thederigd,valiesn FoF eagele. in

son@ér{ijﬁ@édlmgﬁt{é bﬁba@ét&safggsn‘saggmo%.hg ogzigysggdé@ caﬁpﬁsﬁdsbf@cﬂn 0.1 to
a S an Ich are
0.7 Fﬂk%?#ﬁ/@%e&ﬁ%%f QR FalhgropPer eREkof resin seldSai n

[0063 10 4Lr8& Ve Sn sb@ dimdolinhdrt&THh® FiAin¥am- fBﬁﬁlM@Pbl%W@ﬁﬂ/pQ@lly is non-
sel ected from hydroxy group-containin

gell ?%dlaumgrfgnummrh@@(agq MRlecaler wRight ﬁ@opaadﬁ! Pﬁw r smbgdigredts, the
malﬁffllm edn‘mu’@ SENREC nﬁn%’éﬂe&bﬂd’h@@ﬁ r@MUéﬁavérbgé n’wléwta@w.ght of

propyl ene oxi FI ii) bisphenol A and
1%1999et Wy?%%é” SEQdimands. o epﬁﬂeﬁﬁeoﬂ)‘ﬂeé\’\'@r dveighd of the main film-
fornﬂh@?ﬁb’b@ﬁ‘@r raiyds Metdden) akyi sdtsiR&lonfofaflicll aRRARAre Aecited in the

cidal either. In other enbodinents, the main
prechdprm fSGNﬁ”ﬁ%S p&CWPSOEatHebée%I?ﬁj n¥aldeq- ¢ For example, in some

emBHRHENE, Otk advaldd@ molecular weight of the main film-forming polymer ranges
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pol ynmers including, wthout |imtation, the
aci d-sol ubilized reaction products of polyepoxides
w@peaopziopary or secondary am nes such as thosePCT/US2008/072425
described in U S. Pat. Nos. 3,663,389; 3,984, 299;
3,947,338; 3,947,339; and 4,116,900. Suitable primary
secondary an1nes i nclude, without limtation,

fro"fng @ﬁ n@‘ﬂﬁﬂg}[‘ﬁ %r%peﬁh&%g@?ﬂa %ena%alarédclﬁb‘? é% |§]8ubstant|ally

freeofrber cudnsslmlklngl aam mﬂ to eationiz paldpydundif@tiation theardsire has a

or i nati ons a al t
mehiitE BTEls Vg e BehtieotEin L auifaBE uhh n i Girest pygeied
resin, bdvirgk ad essatiptiy affieite ordlewgylar MeidMDd) R00E/H2R& GPbintrinsic viscosity
i ECT/ U82008/ 072425 agent. The isocyanate can be fully
00 Bé?(@(? 2¥®described in the aforenentioned U S. Pat.

[00630. |3, RXBihin2 @thbotinidmgs, i ﬁ@Cmnﬁtflﬁnif(ﬁmu@E p@ﬁﬁﬁdrais| Mresent |n the

elez;?@g%gqes%@lgg%ﬁgﬁ%gow&oabﬁ 28 agwy}qtggrgo }) %§ avelgq'ﬁ‘ basec!ﬁI on welght
of t@ﬁaef@swgggngbressmomet elettrodRposiedry chitgi dontpoSitioRat in other

d . DE-OS No. 2,707, 405 d .
eIt e SR T QETT0 PPGTA]S BESF LS Hbledeian coating
congosition frodrt &bt gm+/oyr5yanaghtcbaabcbna\reygmmtul 1eBirs 8blids present

. ro cont ai.n mers c n aI o be e
n 5 colprEeon e BhES bty ramasit” TR SRR aS.o e eioht
perdint bE &Rt A fim- foll’ngﬁgllpelyp@rWW@Idﬁrd&ebbs@bteeédatlag Yomposition

am ne, sal t . pal rs are descri
rangyne Beuiegh »an 20 mbirgha T gvalitsy W Warg 1recies; 4 dvgreding
sen@hbey, itaidi@nbicthP Pégitee nSluRE e HoeremahpleStHefrﬁathHmsaﬂrﬂmg polymer

. roup- contain s and ater na sphoni_um
s o B PRl Sl B0 SRR IR A BPRRERG R 50
to 769/5 o ivsght basdd & wBRht oNo&l re3in/83id2 plesantin3n® 8k cO@dapositable

gectlvel y. Also, filmform ng polynmers which cure
coafCqPRAFERSt eri fi cati on such as described in Eur opean

[0063[Pp|Irh @oieOgmbd¥imeAd 4 am fim-fafRidg dawnﬁérgrcanqaet E&IBEted from

conposi tions pre ed from bases
Cat'%%&“ﬂﬂi%ooqwfg é%cl;haft‘s thqse s&@czeogt@zﬁé P%teﬁ:@e(? 455,806 and
3,9400835] InAnsd ahs@dumbmeethel Maif dithfbréing pm%ﬁaer t@) b&sklacted from

filmfor r sin | end

the QAP Eeeaeq BB BUDiSh PALhES( & T atl) 4 Dfae7. which are
mcdr;&ﬂéﬁeUVﬁerWInt By r @dsbhoee Iﬁuwtdlﬂwbﬂi@w§ treU edhird Silm-forming

active drogCte rou s, on the main fllmform

POIYRATS 1FP . G oy PAEYORY S QUPSEONYRIgInB PUSRRIS U eingh vithout

limitafiers ané remantprcsumtsn&l v BispldHol iAsaritPethlleRt toridie, il bisphenol A
ur et hane, dﬁs cyan est conbi atl ns there

ancRSOE iy (17 PTG SRUBHYERUER, OHos ARYIET RgYProbVIerie oxide
diarfiXagplaes/opf (i rstsblaew CAIl it [Aghiahsl A rtﬁd;lytﬁ@altblﬂwer In other
r oduct s of am. ne- c rbonat e reactl on ?nd/
emkl(%dme% F@eoewzwé'?r% f%{mi@hcﬂo YMEES G@oRe §aipg 74alt group-containing
poMNcéasl indludingy xRl eit&fons Uihealkicry- s‘dnﬂdunz@dcaéetwaﬁt B®ducts of
can be utilized to for t he uretEane cur

polng%ges PR PUBGTY @ BRRATAaY; ‘Fﬁ“'ﬂ“S?lSHﬁh 35 r1BP3A @?Fé’” bed in US. Pat

NosC @rdmrwges %tﬂzﬁb €8947 388,09 04t,839;uHdy4 N6 90N IDVNEGIE prifary or
i nat.i ons ereoQ

DR g 7 SRR I S —
dieth@éna ttrtaemué efiktliftne, ldiéthyld@mmwl dieathyl drhifk}t aihboran aIkyI amines,

amlgé% car %g{]gtgfhe dolreéorr]'r¥bme?’[%rr1g%ngrtegf r[Fsua hegle amine salt

group-contammg polymers are used in combination with a blocked isocyanate curing
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carbonat e, nethyl propyl carbonate, dibutyl carbonate,

or conbinations thereof. In sonme enbodinents of the
w@e@smero9s nvent i on, the acyclic carbonate conpPCBHES2008/072425

di met hyl carbonate. Non-limting exanples of suitable

am nes that can be utilized to formthe urethane,

include, without limtation, diethylene triamne,

Ienetrla i s- hexanet hyl ene triam

aoefth SR RPcvAaYE T Ly bR ed B FRETHE kBE Ak Ruftea U S, Pat.
No.x3y984, B%or tdeasmayanatélthyd)leqaamztllmdlocﬁbh)ahdrneacﬂledimthehe polymer

bac@&p/e lfﬁesg%ftgégc)ae t s%%lr}o%\f) H\fﬂog%@%z%gg? Also, one-component

cor‘rIpDHﬂnomEaas dessribée ineldfS. Phan NoodE 341866 indeDE-©S M2, 7O, 40)can be
a e t fI IS a reactr|10n product of a polyanmine and a
use %8 i P%’H%{%S' It will be understood that in

[006agr Beerdegrr@ﬁmherrwt @rodpt@nmmuﬁ@rpblﬁmreeauatfe{?rténﬁ ammonium salt
car

oGSt EHBE AERE'S G et b sbblny St XATPER o Hgse pobyers are
thodee@bith Gife Poraddaly @bctintean I@@ge}h&ﬁp@@ep&mdﬂet\hm ayettiaf/ amine salt.

Such QR A APS PEAR A S Bal PSP 5% HO Hei'H. Sehrtd. 101

Exa&fflﬂh{sobf asthérd culﬁihlcclmlyn:je‘ﬁ@e@mf te?ﬁéWysulthllmorﬁalt_ group-containing
e seconaqar mne of the r ctlon
PO o8 LETErP A R A 1A GO IE] Reyers g asythose
dest:rh:%delhol)l)s ;Rancmo@rwgaqm’af Z150] StQSlm] tré*skpiécﬂNeW tﬁils_tftlg_film-forming
e 0 Sul ana a C 111 zed. .
oM YTy Fie Vi bnaeets DO IoR g s s EqipbeasL Abplcation
No. | 12468 &bh @2, udeal Faneerdcationy eqvapesitionetgrgpese froi Maanigh bases

4'-dijs p e diisocyanate,
sucit a3 greriod & BPGFRL Dl AP BB el R T sty anat e,
[0065 tm&nahi@ysl 20vi! enaddtiors as yiehad)emamt fild- mh'hmghcﬂjlﬁner the resin
hatlc dlls yanat es suc

4-tetraneth
YBE&&%’EP%SGSn @opwmea%ﬁntgereﬁ%{wb?ré thatnig react eh%'ﬁhﬁ%aCt'Ve

funcﬁbhéﬂ'g?ﬁ@psjlsluﬁﬁ%ﬁada:ﬂt'@hyd@@@rhgfwbg 6 lth?é)ﬁrtéﬂﬂﬂﬁ’rﬁfoﬁﬁﬁg polymer
et hgl ene-bi s- cI ohexyl i socyapat,

Thecﬁulr@%@ggrht that maydee lésae ﬁmghtgﬁ)gr%?@@t Y @@@y%&%ee but IS not limited

to, lﬂéﬂhbﬁ@%d@hﬁtﬂ@9es4er4orc§bmkﬁmwa§1ﬂ¢eeecﬂnd 2,4- or
6-t ol uene dii socyanat e, her polylsocyanates such
[006&% tltr wﬂlhgﬁwq%fqﬁg}%lmtmongpml g jeXaRpeR a@feurethane curing agents
.ncladeZthé "PPEAERNS (i)l drifineXanRhatedREcRA! éﬁaﬁirgw &Hi8ocyanate-alcohol
| yphenyl isocyanate, and triners of
reaﬂ'@i@arret hyl ene diisocyanate, or conbinations thereof.
[006'7ﬁ Nb(l)lq'rfqtlr%f 93 Bihﬁ}ltabi%ecycﬁe 5@5§naté§ {HRBESn B@%Ilzed to form
|ona materi al s“of these Isocyanates may
the aqrgtbarafé cuting pgen. |r]q|1JdlehéV|tbp@tS@mtathﬁV@rmqyt§aﬁe carbonate, ethylene
car%ﬁfe' ' d)FIérFEQ cBMRARICC Sor O onfithdiRRS Ethale®PNONSn-liRRhg Céanifies of
[1Tze orm the urethane 1 nclude, wthout
SU't@blqumlico?ﬁer?@E%aW@F caroratired B}ﬁ@n“@? urethgag ripgle@| without
IlmllléHén"m‘a|met9)hyEé’rIboﬁétEercﬁethﬁn@a%H% %8@9@{ | &a%)cﬁ%}e Aiipropyl

above, suitable curing agents for am ne
carkgvm@tﬁpn@mwapwl saroopaley gipty! CbeTani T oambmam@nwﬁgﬂ%r i some
embByatHh &ts thﬁ%XEbr&reHPF?n\Fé‘Hﬂér?' menQCMEyéﬁ?Béndté‘C&dﬁﬁiﬁlses c(ijlmethyl

I socyanates as wel |l as blocked isocyanates. It ‘sh
carhgmaifpt é'@ntl'ﬁﬁtnga%xatﬁﬂé‘%ﬁ ﬁfeﬁléiaﬁle amjngs dhaincaneke utiizeg tO form the

urethﬁﬁé URRIdBO WithS@C NAR&IRS cf?éiﬂylt\!hé:%é/rﬁlhéadlp-lr&?ylene triamine, bis-
i socyanate curing agent  may be ful'ly bl ocked

hexame%@aeytélﬁw@ VIE@RN0EQIes diaming| ﬂyb'ﬁénﬂﬁoe%dpﬁ@%ﬁéﬁ@? exylylene

dlarglh@UpS N-Rydrbkydiy beepgiehtal | Mlamlr%kedhé‘)@nétﬁﬁéﬁeed triamine,
th the resin backbone as descri bed

17



in US. Patent 3,984,299. The pol yi socyanate can be an
aliphatic, an aromatic polyisocyanate, or
w@ ooobiozavs ons t hereof. In sone enbodi nents, PCT/US2008/072425
dii socyanates are utilized, although in other
enbodi ments hi gher polyi socyanates can be used in
pl ace of or in conbination with diisocyanates. 18 WO

2009/ 1095 PCT/ 2008/ Q7242 [0070 sqQcyapat.e
isfipReiN ARME, OF BoTERaTISIhe b 1T AT PEBEATERR e curing agent
is apedotios egcrstdiespalidrhine ;aoti;aodyshcscmbome n&aypiebé y:hdegtstyood lthat in

cert%@d%%ﬁg%rﬁ%r%: g%t'%ﬁ% rglrégq tger tﬁﬂgrpﬁ)& rrer| C %ql Xe% v§|thSH1e cyclic

carlmmatey alnesdme atnbodigreast efrthé Ipmeon m)/emam des@actin proddct of the

POl g Hy B2 o IR a1 S5e) B aCaoBlnHaL Aegepy functional

pon{ngB?i@cha}s Ehm:sé ath)ée'eit ﬁd th%dreomgpm:ﬁg:;v:h@m lxedies egrirals vahicle.
OCKI Ng agen or S

Soogi a0 dacpag: eaBraTEBa 1S HeTgey rUe Bl tdegsias appaet i

readtey @i lthmepqu durictiehl g df te gaeptfunstibhal pelyheck at t he

o0 SR A B A B o v

urethlalﬁélcumhnblzﬁgdnatlhaude wehdanitatehhasloéne Riiiggyanate, methylene

dlpk}gﬁglg;{; %/ 3(?%%% ehé;(%m?r}g rfglﬁgcs/tangtef]eﬁgxg(r)r%e’thylene diisocyanate,

xylyRuetiispkyemayd, oxue&tadfnamlxylylenbut@ﬁlod:yanauecI @ne}ganolchauhenallphatuc
car bi.no

dis G REHEE ol the S e S il anate i BiGade Hishgyanate, and

1,6-atkamhéngetd Yaisbcymareisbgh@bher disptipates ngnag| 4/ ahethylene-bis-
nbi nations thereof

(v TR eOtalE rarrSitsy st st s Rrsghyiot g epiisbeyanae,
duprténglfdetmeagemus@cl&mpaﬂesemd ang- ofr rmﬁfoll]erﬁet- %dmsoom]ate higher
an or col s e re
pobf R itIaGh Stele B o i At Sacyitehy ChEkpenzene
trusdcy%ﬂ@tleycatﬂlds delvmetth@lbhe’ QBQpbénwmﬁSbE%at@ Gnd trlmers of 1,6-
0ol.S or,6 exa ocC

1, 2- t
nexgiupibglels iRarvadee shororaiaads 1heesdp 3G 4 Mofkd that the
dlmérSS’trimﬁrQaﬁdi higher fin2idpat maednel of tHes2- |$1:e:b;1ar&medrr@k/ also be utilized

in 1ng MEroRNERHTE BPBORTINg SRGEmS LR Apeh A ha R theutiized

to f@inhythe etifithaneetioolides, withew@t dinttation, Menettighol, ethanol, propanol,

. | d ct h
'SOpg ; Ogﬁxgggpeh/g@lte%rsanﬁr@d%ﬂ a,r@hélggt egsabove in some

[0069TDREi BRI .abble, euitdbny caeirgt agdmed fbrs auﬁ@@l dalit bhﬂp Contalnlng
resent. invention is an ester curin ent

POy otAANIC AL YIIG PANTRRYS hHIEQMNYAroxygrapi- 8”@6‘”]%@%%@ include

isocdpanates ke sl 4% BREKBN BbYyanafess ORBheMBWE A&BH Shatdas used herein,
ol yest ent url n

er curi Sui t abl e pol yester ,

1SO Ates” ?EEI'M‘%&Q@?%W@%‘%F V'ﬁ? é‘ﬁfséri[: 36?%’3/ R3tg curing

age8f @4y Bera NWlyeslgtiesd Ebl?lfsﬁ%a@étegK/\ﬁal@b@faﬁtlﬂryeﬁﬁrﬁed odyanate
ec cr

amount sufficient to e
9rouRga Apt &ayiog %ﬁﬁb@%&'%g g et Utﬁh t%@sk?ﬂ?ﬁck'ao% Rodescribed
in 05, Upatt® 9®841PopUt % bélyugdst%hgltebeamruéebﬁtaxcwhatmabn aromatlc
acc %@Zbl e cure tgor%eratures and cure nmes w |

POIIRAGKH ATt OuFIRPREPTSUKETG0kt B PYMBEFTR Baandisqtes are
Ui 2% g ib s lenfBommiaMeligBeNgsIfibdcyanates 2k eeaeti iplace of

ster cur ent are pol yesters of
or nPcoerSnat%n WIH’] dusgcya%ates poLY
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pol ycarboxylic acids. Non-limting exanples include

bi s(2- hydr oxyal kyl )esters of dicarboxylic acids, such
wW@3000i03025 hydr oxybutyl) azel ate and bi s(2- PCT/US2008/072425

hydr oxyet hyl ) t er epht hal at e;

tri(2-ethyl hexanoyl)trinellitate; and poly(2- 19 WO

2009/ 021095 PCT/ U82008/ 072425 hydroxyal kyl )est ers of

c hal f est repared froma dic
(007D ey S RO oL BB i (R SRIOR B By polysoRy s with
poly@lstei!hm& ne'Bbenth/B@Iyw ahcy m&netﬁylsmrbp@ieemWltkpp@lymdﬁc polyols such

as VBRI AR BT (GHIBEL SR Naits e Epbier biRPed) gp also

be fdetiStA mxaee bﬂ@.pﬁ@nwm@th@m 4 angigotyarate afepdsliraathblexy bbgphenyl
dri . 0., succinic anhydride or phthalic

i
BOC&WP%PP*&E% URP h a tr| hydric or tetrahydric al cohol,

[OOﬂmeAn@SSLgiabréeb@bholt bt RIyBY lcah BORRBBE & a blocking agent for the
poIJ,‘)ent aerythritol ratures bel ow 150C, and then

HSORKRNANG 1t fhe S'@Ptﬂ‘?‘ieloﬁé'lt £Rating; ¢amRasitiogal thg present invention

proﬁ@éd Wk e agemuiill debloak at @R XMridy K;’Hﬂﬁarat%ké? Bn@%rowded a gelled
-.epoxy butane, ethyl ene oxide, @r opel/JI ene  ox

prockich 15 G yaURes. cE HETERBn EulaH9 AhoBofBLr e wiRou Mitation

metﬂ@rﬁb{ déthéﬁol %péﬁtﬂflsﬁmbﬂ@&)ﬁémm{oﬂz eth Iﬁ'@kdrﬁnesou@oxyethanol
term nated pol y-al kyl ene

wer hyd
hexY'@%‘l@Mﬁ"i‘i’él é’teéhy'*ﬂ%%}’ethﬁnoéorfb btapydi FreiRhexang F)’/heny' carbinol,
metB¢ N@ﬁ/l elcafMmal) | e8Flcdb |§Ig§dl OMBn@RIAT SheuP dﬁ@thylene glycol
ule in which the carbon atom a acent t
mo@wf t*ﬁqreatw@m&mo' mRnogeihyiethery pearylepe YQS’uﬁ‘O"PWether
or cOmbmaGehdiBbleef.i s the tetrafuncti onal pol yester
pared fromthe half-ester internediate prepared by

[007§iaérﬂ PRGAIR Eemhodinmants ohiRyRILTRNE YRN8 PlerEng Ry comprises
one(di'%cﬁé 1r?§1|5/ébls gnc%r 1 %‘%orseaﬁbhé‘@n{bﬁ@lrﬂéﬂi Sft'm%ré’ge%t invention,

Eg but ane and the gly ester of
the @Mh'@ﬁ&ﬂie PRIBRIISSS NS @ Refed 2 9{“@9'?8 YH'Q@”E(S’H@ or more Cs to Ce

1,2 @WE&Q' 'P%F‘bﬁam;‘ﬁ@efh% BI(‘S&lr@Cége\h@ cQNQé%%téaofFHrﬁ“aﬂléAGt one of 1,2-
resin i onic sal t he pol

PIORAREPIRY dgEPaTaal, bbPRHATEAY f1g?el%ef‘t§$”9&’¢q'd thpeghy entene diol,

andpyr@oﬁ@én@&m; he present invention, by "substanti aI ly
of acid" is neant having Iess than 0.2 neq

[0075% i @th@oﬁruﬂa@@é@%@y@@% incluge axipaefpslchr @y metivh @Hﬁyb ketoxime,
aceﬁ;'n@‘b&fn%:% éﬁ%hex&%@'o&%é’@ﬁ@%ﬁ‘a?ﬂgg‘uﬁg ﬁ% Em g)tﬂl-c%prolactam

7p yester curing agents can I nc
[007db1 Yesstated abgvepiarsaing eowodinisolsy dke bosd heerddhat is used in the

pre%WrWehﬁ@n |S°Qﬁ ferr@ﬁlﬁgdga{g}éﬁpl $ stlufPBe! @k%\g% used herein,
or nonoepoxi des. ]
eStleletl%?blh@lU@%ﬂ WW%@ﬁylAccordmiyd i1 gese eaRodimeiniad@ polyester curing
caln ,
soe 8 DB e AT QY S e QHEIERSPHEE Pt ran o eser
gromngrdmdﬁ-@ulet r Thelastarj groupsnsedpliedent ineraB@roipbitfficientcto effect

cro KR! G5 ol o ENERVALRR U ) 50 B BHE L fimeg of up to 00
mingleg. ﬂi}ﬂ*@h@l be endersipechinptia¢agetable qureiemspasaturesnnedeureéges wil
be cfe%@n@&wtld he[%gﬁ)%)te§w %@QA ?@gﬁd){i‘w%|r%jﬁﬁ %Qe ncl ude

near |c or branc oho cohols may
[0075¢ élqnpﬂwnd$ geaereHmSwltablﬂ aatk@l quy@[tero:urlng ragentr are pdyesters of

pol)}&g%‘axg eaicgis ? gle i rrg%(én A6 co Lgcliégoﬁg(?q@@%rﬁglﬁyl?%?ers of
dicarlpmxylic  acids, such as  bis(2-hydroxybutyl) azelate and  bis(2-

hydroxyethyl)terephthalate; tri(2-ethylhexanoyl)trimellitate; and poly(2-
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al cohol groups per nol ecul e which can be reacted with
carboxylic acid or anhydride functions bel ow the

wo eovper@bire of 150C. 20 WD 2009/ 021095 PCT/US2008/072425
PCT/ US2008/ 072425 [0081] Suitabl e nono-epoxi des can
i nclude glycidyl esters of branched nonocarboxylic
acids. Further, alkylene oxides, such as et hyl ene

oy RBy Boich S Bl S e LR R ey Rret) anfugrice and

an plebye} m’}dllﬁih@ pblybydrie, aIc@fﬁ@lemla;jieydszﬂ)e amd;wtable to prowde a

oo BB S Bt b B E e o

polyleetepr @ppared, b ofirsiexeaqihe, edpyveﬂaacannogntsl of omre d)dfarllm«yec acid

ann G eyt STPiie Ll oF ot RP AL e e iy o fetranyeric
alcahat, isaclofas Iglykcetolf mlnﬂetlﬂ/lolprbpalm br edntaetythritdieataiechpefatames below

150FSL 51 B Aeteo 585 AR e e S0 P Yo Bl of an
epoRylgilkanenalidty as 1,24epety butaneasthyidne ctmdeamrmop;eam egide. The
ol R ier P 8] e, OGRS R B P poboster
comgoniby<la iaher @Ihyadxy - akalterbmatahpdly&dlkf/lleneglywl teneehtigditeol

col et her, such. as ethylene gl ycol
100730, SEE “RTBRS  Vieobalye e T 103 26 et 6 £bier Group per
molégul€rin Witieth thé‘lﬁtaﬂ:foﬂdaﬂ@tn lagjagémtoine thet estegit hydirokylZhas a free
h drml es of glycidyl esters of branched nonocarboxylic
ydOXYIEOUR=yr t her more, the pol ycarboxylic acid anhydri de

[007‘7]eAIso shpsste qgnthal féltraﬁhnbmaprpdl)ﬂ%fé? ﬁr@bzﬁ’r@lﬂﬂrom the half-ester
tions er nol ecul e

'”te%?‘ic)%tﬁrpé 784 BY ERacNG HV‘%JWICQ%E‘VQ##‘J? %"é‘? ProRyieag glycol (molar ratio

2:1)S it Feﬁd&ﬂ@gl?eﬂwé/ iMérnteomatd WO 2-§pasi batark. nd iexaneiddi ester of
nono- et her and nonoepoxi de, after which

and or
braqqhgdg}%%eg O@é'ﬁ a6Ks- reacted with nono-epoxides, if

[007‘3?3'“5 %QmeFé?ﬁb&ﬂHSr%Swﬁ@r@nﬂé'e{ch&lﬁﬁyc’]rﬁ@@@ccﬂ%ﬁnﬁ@' sin comprlses
ol yesters can also be nodified wth pol yam nes su

catlg@c cﬁagt orPrehether PRIMETIY C¥indoPRENalS 8@%“9@&”@?50“ S@Qh For

purpdeh "U?‘tﬁ@ﬂfé‘sbﬁtdlnv@rﬁioﬁ epy esbstiyialRerédoPhaiar At @dartrhdiHg less
| i near or branched am ne adducts descri bed above to

tha §r2ines(or a¢ickr iFify agPRles avRiRIeS. o examgple[fgpgathodigslectrocoating,
coamwcaﬁwy.trbn@osl,ly@@lb%ﬁ,e@ﬂ‘er Ethnd ARPss &ﬁﬁﬁ&ma@ﬂo@a@m polyesters

pically are soluble in organic solvents, an
preqa)ygqi dram 9 RAFARROXMICK Beid ranhydNae, \anerert mer%hyﬁol$| flgehols, glycol
moﬂ@étﬁbr‘%?pél?élé Mandfd® #édrioBeskiddove. [0085] Pol yester S
sui tab or use in an agqueous system or m xtures of
[0078], c (Puitalple rraliicarbogy lisp arkysines wak dhclideg ﬂ@arhoyyhma@lﬁ eanhydrides,
sucIFra%%%]@&ﬁlcoefnhﬂ/gﬁden%hﬂ%ﬁp%hﬁyd?ﬂjec%ttt‘aﬂﬁ'lrﬁpﬁtﬁéﬁc HHHRGe, trimellitic

I'n sofre enbodi nent's | socyanate curin
anhy@ier Hexahydrapbihade |aphydride; ﬂlﬁﬂhﬁlhﬁxabrﬁf})@mgﬁllwf\mﬂq’? the 4.4-
benE@HHeﬁBh&teff@dd’r‘b&yllé“df&hVéjrﬂﬂz pé?1|dYHFr6§1e|I|ﬂc YEDESIRT MixR¥s of
based on the total weight of the resin
anthﬂqe@§a61betqsgd el ectrodeposition bath. In other
[008% %‘?A‘lt?@@ta?cohfﬂgecag%éfuo@mpac{yﬁllcc&r Brgﬁcr%gleeﬁé&o%r eThe alcohols
t pical Ty utilized in conjurnction wth the cati oni
¢ liphatimy aemdtiapresaliphelic in nataieouhs sised hsrtm)%mterms glycols

andv\ﬁbrgcﬂ%pcgﬁcge%dar@ MntbAGed foohé’lgdé{v@bﬂpﬁurgs Mgﬁi@ﬁéi Aot$RbredRan two

ctrodeposition
alcobabeupe ies molecule which can be reacted W|th carboxylic acid or anhydride

functions below the temperature of 150°C.
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the amount of main filmform ng pol yner can range

bet ween any conbi nati on of val ues, 21 WO 2009/ 021095
WERMAERAN8/ 072425 which were recited in the PCBEUSI0SIN2425

sentences, inclusive of the recited val ues. For

exanpl e, the polyisocyanate curing agents can be

utilized in conjunction with the cationic main

00 B R BA e e Bk e DR S Lo PR S

acigsoFintiter Odlkjidree Glidss| s@steRosthyleed okigé br plopPidré okitde sdyEbe used.

nts cu agent that can be us in the
Sui§PRoaly G e 1hO0eE o el v Gl Aroaaaret YA Glvcos.
propyleréegigcdl ed palydloSylerRaylyctie, abd A(B2héxbBediohi Mixtues of glycols
|ncor€gfr ated herein by reference. [0088] It is
may DRE$ES ood t hat one skilled in the art can deternine

[00%!]1 Wfsﬁﬁt{ ¢ Qélﬁeété%%loﬁg beép@?h’tecﬁ Qbr dkaRpId, lb9 lﬂéa’tﬂm@ﬂh Bne or more
r base n the ftJnCtl onalit

ste%frmellquafﬂhyg,vp ﬁ'gf@dylm@ym I@@@g?o brapeghedy mﬂngcarboxtyltl]ceacnds

in a@Rd1Q0ialB Bt $:1.57%0 1:8apdesheBWithited a@fofbh%sfé#ﬁlbétﬁnn&@%'ist lsGich as
chemcally bound to the pain filmformn

stargoHe PCORKLR RRERYISIIme ! %’UF‘ien@t f&gmatv@sr%go 1@95&1‘3@99!’“9”3”3/

trimBRENShHyAridd18arBeé Feaktddrifhos Aok eBGILXBRE oRBUndridaREHEIGLES as 2-
an additive to the electrodepositable coating

ethyl¥882li ti on. [0090] The second conmponent (grind

[OOSB?h'Amb%tl@ély anmelite brRRRBeH Mdcdrabd rederRribt with a glycol or a
nprises a pignent conposition (pignment paste), which

9|Y°@b'f‘1‘°ﬂ%\‘)®/l @H@roﬁuch@ﬁ@thy&%moémoao Y'é?‘th%ﬂ'% BePalppyato of 105

to 199] MfERrwhi@the pRIGLEONRI Aibweadei rebMeRitt® BChoRS of glycidyl esters of
surfactants, wetting agents, catalysts, dispersing

branghgd meocatialisatidhs FURBeErre, the RAlvsarRPXMlc Agid eanhydride i.e.,
thoéeh%bnt*arﬂﬁwg‘/\@ﬁ/@rord'tlﬁggre?dr%ﬁl RohotioRE Sdr HoRectle) N6k a mixture of

hicle can either he "sanme or fferent fromthe
polmamexylm eIk Wﬂﬁewnﬁﬁe@aﬁﬁdﬁw'ﬁa@%w'w@ha glyrRle such as 1,6-

hex@h@%ﬂéncﬂ&*@l?&il oPB-d#s Gnldorid2Bosaé ey Mich tRe BRBHUBECaN be
of the conventi onal tg)(/asgqq?o%“ Sing pignents of, for
0

reacg%ﬁoﬁ]hemonpﬁ@ﬁx@g@ db rlﬂﬁugﬂy%ﬁam@os@%sbgwse non-acid

pol)}é%fé?sk car o @@Hodlffebtvﬁﬂi HE &Rt dRch 13! GiethPlehé Wlmine to form
fate, as well .as color pignents such as cadnm um

am'?% PP'&SWter@aéH‘i’m rﬁ”?”’é%fmoé*ﬁ'le@ nPRIPRSISr8 IMayibedRerrPai@iad i dhe linpar or

bra&%a aRTROSUJTR Y doschith ébo@gﬁ@forﬁ%ﬁ%hﬁd% Qmm%aeradgemié@e
fect pignments such as, but not

[008éﬂ edhecwsrAsitie PYkesiprs/ding oes depsrtsrp @bQV@ ﬁmaﬂy arergfiuble in
orgﬂlcg%loéntgoﬁﬁc?‘ivplééfly the b %%Hsﬂegally‘ itk &l i Wﬁﬁ”f@rﬁﬁﬁéj resin

plgnent-to-resin ratio. he practice of the
deSﬁﬁ*hﬁ@'rﬁhOMﬁ when pignent is enpl oyed t he
g [ I thin -
(003 3P si55s §51Rble R b el gl st bR, SHIAR idherials
dispgirsvie water typiealldlin theipiesemee of kasis SoBRrising aatania saliegroups.

0089 ST s B9 PR e R b o
conginetgnr witte fheséatiooin i Hilmedf@miigs pelywedd mtanrgnmteeof ¥ h%aby weight
bas8d'Gnothz. tHFaﬁj'm}é(i';th‘{“Uf Ghe ?é’é@’ Shf&S M’ﬁwteeéle Héh'@r{ bé{rh In other

coal escl n ormt e el ec
embmltrhentwstbe @blyisoayamta eyingaloentst gettmwlaamhm luso@djuncuron with

the tcgﬁorfcl gf‘aér{ ﬁlﬂﬁﬂ)ﬁ*ﬁln@ a&ﬂ}/nt?@rg r?n aﬂ%lﬁJH% of @%b%af))? V\)%%Iht based on the

ons
total weight of the resin SO|IdS of the electrodeposmon bath. In yet other embodiments,

the amount of main film-forming polymer can range between any combination of values,
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22 WD 2009/ 021095 PCT/ US2008/ 072425 esters, ethers

and/ or ketones. In one enbodi nent, the coal escing
w@odogeeioss i ncl ude al cohol s, polyols and ket onBGT/US2008/072425

Speci fic coal escing sol vents include isopropanol,

but anol, 2-ethyl hexanol, isophorone,

2- met hoxypent anone, et hyl ene and propyl ene glycol and

t.he nonoet hyl ,. nonobutyl and nmonohexyl ethers of
whidfy RePReToRy B HiRceing sPRenERy astts 8 M, Zeclig ppues. For
examiolecotaé qmls:tg:yamétuemrmgsa;bnitm chhebeeluekiztedomepmumdtlon with the

ht. based on the t

catiofe Mi? SEu T e SN o Ao g 20h i Bhss b eiont
basbabh thd totad wbight efrthe cksivesdlisls of the elrarodépazitioodatiesci ng

10037 fEFome “Bikadinaie ThE clutd ROSIRNAFCEB ey e B pecticoating

commdumumw&@dcarmg nejeat thae ieesiibed aposs.tPanNbab/902uA3y®hich is
t he anpbunt of coal escing sol vent

mcoug%atepﬁwef%bgr%%qepeeaepos. tion bath can range between
[00S3NY It |§ rBERAIIdARatodnevadilleasin thid bk RanRicterm@fel éredpﬂ)rﬁ\oﬂieh@ curing

sentences, inclusjive of the recited
ageﬁb?“é‘x%ﬁfﬁ?%r manJia-femied pamer basrd anrfigiungionality of the main
f||m1¥@(ﬂ{”ﬁ§|§d)|y‘}ge|80| vent used in the electrodeposition bath
rana}g| fromQ.05%to 5% by wei ght based on the

[008t93)t an cefigin grbeimenis, ab(fesua RASITUAT (heeduring ARROS ig |pgemically

boufY @&EH&QSEQ%Ifbr‘Hﬂn@BBIPme[ 0998&1eﬁ§m§6cﬁh@ﬂtsaﬂfév&mng I'étgent is not
certai n enbodi ments he cyclic guani di ne can be

chegigally pgpnd i th&nma'ﬂdilmrfﬂ?@“ﬂ%ﬁplyﬁ'@ra?ﬂaé% aglgechas an add't'Ve to the
ele@oasﬁdﬁgﬁe%aﬁr@t&o@n fbhng conposition. In sone
nbodi nents, the addi tI_Ve I s added "neat", that is,
[0099%@'@90%0@@@ icomparent ((pend ehiele)r sap eisctragerosiigathaty generally
cow%g@é)%h‘ioﬁg‘hﬁbﬁf\" ddnPdsitiBh] ﬁf@{nbérﬁnﬁés"ﬂ& %huéhe%‘éﬁ' Re/eWohE or more
t conponents t rise
Pigregriiet 2 esgiodipRaBible I@Qi)é[ﬂ@rng‘lnéoﬁbfd%‘ﬁﬂy oﬁﬁjd't!ﬂ©$ Séﬁ%@ﬁ@rfaotants
wetlify aSGHE ceéﬁh?s‘:ié WSsing RRIs28H bnkRalich2PdRD:. If‘@ﬁ&uld be noted
Into an el ectrodepositlon bath and/or to conponents
thatithgywatgr dispswsible @Olf"@??@ftth%gémfé&h*@%l e sithar g thrasame or different
fronf fhegmamrflﬁﬁJf&ane&ﬂylﬁQrdlﬁ%e ref I!S]Qnd’ e’ﬁlﬁ&bi@)nen{ &rﬁé&ﬁfen used in
di ment s, ditive 1s ad to an aqueous
the ﬂ’élﬁﬁ' M?ﬁ"?i?l"dﬁy bQ @f Wﬁ@oﬁw@'@uél tmpqmpwgwglgmﬂwft tor example,
won‘%&fe‘sr Qﬁﬁ'g%ﬁi Eﬁre%a@tcarboﬁodlaékn%é%t tttiﬂﬁumékﬁéi!c‘jé ‘fﬁc barium
can to an aqueous di um I's added t
sulf@qqeagn@ilt RDERIPOBICMEDES S AS caqdmu_u,m ,yﬁl@w cadmium red, chromlum
yellcﬁk %ﬁ& ’fr%dl%oﬁ‘l §dn9é‘em%&lm|%ﬁ% 9‘%96? Q%‘h%sﬁlbﬂ €an c@rﬂﬁltlse effect

. I'n sone di ment Itive I's
plgmefggfsuch As.cPut met F@%@%t%le@@tlo%ﬂf@%tivel andéortn#@tcgﬁhrﬁ@lc pigments.
Thevﬁﬁk‘néﬁtec(}?!?én@%?tﬁeh&sﬁe%lbﬁ‘ iDL &Raly %Qﬂ/egéec} he aQquH@ht -to- resm ratio.
Icle is dispersed In an ueous I um
In theoprgstice: efdhe inventive when njgjnqu%grrp@y@%ethe @éﬂm\e%t%fﬂf'n ratio is
usuQIW@ﬂn e rtahge Bf &t O\OQhI' t%l 1e1 pI"Heocfthéroaddﬁﬁe§ ﬁ{eﬂﬁ(’érﬂé&r‘a&f\/e are
| ect rodeposi tion /p aration of such an
USUa'B’dﬂtthQ/@'SWrﬁlon %a@pgﬁtéﬁéﬁoqtr@ Qe i 8% kyaveight haged pa weight of
resif$8igel es section below. [0093] In certain enbodinents,
additive that is added to the el ectrodepositable
[009 batTihedirstcanepesdiont memponpnts Nt $he etegiiedenoritipn datlc areodispersed
togééﬂi@rt g%l%tg' %%%ééb?ng' %‘eﬂ%n@%lé’h 'EBEH%EJ é}ahnd CB%E{‘@oalescmg

unctional conpounds |nc ude,
solvienigi te 4@rmoie eleqiroderosiRn\etR A& 2o@esting solvents that can be used

in tﬁ%é&%g%sﬁ%aﬁh include, but are not limited to, hydrocarbons, alcohols,
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gl yci dyl compound such as phenol glycidal ether, 2
et hyl hexyl glycidal ether, decanoic acid glycidyl
W@2100/021085 conbi nati ons thereof. [0094] Mor eovECT/UBI008/072425
sonme enbodi nents, the cyclic guanidine of the present
invention is incorporated into the resin blend and/or
the grind vehicle as part of an adm xture that
ses the cyclic guanldlne an n addi ti onal :
e BGRE End Bt kEioP B30 B Rk S68lRid R Bpents incluce
alcahoBnpolysie ans kewhés.Bpetifie caddsctlmg)smilerﬁ@impmde dopespanblobirtanol,
' with a functiona

mpide
2o irgtrtie, reRbindRer B Rl Bpypre avool anc
the pmbmbmhyl Oﬁortdtbetyt emidn rbdanrgjl’ngxyand’{hers Igjfi etdlylged_é]it glt/enl.l In certain
(0] 1 1 oha .
emieiS s, 1 oyl oS s SRR BEE bfae e Tt tpn patn i >
0. 01%smmgﬂul lesddand trar tdtdleweighti oidtheehdudoes mMediurseukedetoemake the
elecyBab AR R oo dlls AR ad ot Ao Har Bk R led n
the stectnmmoyltlambamss <a2f%n by wedghh dbamddesn theetotdl aejghtiot thesgqueous

medin A1 Pohale AmsRens EA P aalbREL TPl ¥ amount

of coaidscingt saverdfusea anmthne etbdgmsitiod bathutdr denge between any
din, the sen

com B AR b el et e W60t e Aot mar e pehtonghl, B3N8 of the
recifednatuesnbbr @dahfplejasonselmbodlment itheoainetiftah abale$ddxPEdlvdnt used

n SRR isBBB AR PR o bl PO O STORP BER, prsesiqn the otal

weuj;htnm‘ tretaqueousainediool wsedtte nakalthe abtineepositiat bathes,

1005t S R st SRHGERS. 1o i SBRBRIenEn (8 Y4B GuePlgipngan be in the

formt ug@d boditle BBOERdISd & ateakéblr@demémhl@goeﬁfng a;orrrp)elsm@rm fresome
an a carponat such c | C,car.noon .e
emiodns aaB T RS 1S gl ek 8l s iRy ibefioufia the
eledtr@déptfbetabmcbbmg chmmsﬁt&inl Withoudl p&dor’rmiémteg br ircaitimewith the other
0 ne tr.ia n ene tri.amn
conipoBERE i dompkg Me el ERE Comlad Biabdtin, nEdr example, in
someyémbc&hﬁelfisﬁtﬁb e ditihe isya:ﬂd@&y%dlyllntoe&ri‘lylbemﬁbaﬂmmeath and/or to
ene trla

hexamnmet i sam noe
compaaTR A e adrm 16 HeRrSHeROS it Bay G-« 5irylend and/or
grmmbmalg? N @Ttbdéi’ﬁb)e’mﬁc&ﬁmérﬁtﬁﬁthé)addmgé Qracﬁiledwsﬂbﬁu?msnﬁécﬂum prior
ta e rbonat es .t an utinll t rmthnhe
to 128, PSS BRS artetbln T sieqedeppsiforooaf) drpy Thétdice, the
addm&é l@an Ebta&adrc]iad aphereecdd hedait ,wHidh il jded eathaiatitodepbsition
tures the

0 nbaodi. ts,
oat]] Fhet e el O R DB Babias nSa BrePaRg: I B PaSLastibd). ofn some
emk&bdpﬁér}{amhﬁ%v\cﬁi‘td'ﬁas mrdbantaéﬁ _|ﬁ|fb€th@Oé$4ﬂmIeT§iSaWdr into the grind
r S . C ar.e S A r.ec I N
venicl BOBR e YR Hetbrand Bt 7o, afhd iR ifielithe ip an aqueous
medigactn othepwodigcthe additice tarabe adésdodherestirsblehdand/or to the grind
v WP o R B RCobaB Mol . SEPBAIEN 1 e o

addpivé xmrbe distuzeedin grbgtepodipimm the EIxSmbl%aQbettbn beldvin a

10083}047 GeiB0smBetmISBeR Y USS® 5894 tErFiEGiageposiabie coating

confpsbieh wmbﬁsestmeaw@r’q bfodgbtadti thé Beclic yubhidinend a monofunctional
compogﬁgn%nggk moﬁoMncnonalcompounds|ndude without limitation, a mono-
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adm xture that reacts with the polynmer of the resin

bl end and/or the grind vehicle. [00100] As stated
W@bwee2109:1 certain enbodi nents, the cyclic guaPrC™OUsm®08/072425

can be incorporated into a polyner, such as the nmain

filmform ng polyner and/or the water dispersible

pol ynmer of the grind vehicle, of an el ectrodepositable

oy ST o PTG R ot Aok bRk 8hat % b BT aPgical ey sgpanoi

acidolydide eger, vd combinatidres thedebf.gener aI ly be referred to as

10093 BIREREF o SoRteoSHEBT e s E plartiint ol & imntor
is ine¥Porated ihad) thad l’égmmcﬁand/@ﬁ’tﬁélgﬂﬁ@k/elgéléla@ paft fee admixture that

confipet T b O A B SRRl P BRAT o Il Pe fphreciated that

the rcgaubt gﬂ@udﬂhé haSaWeEBICHEXWef amﬁcbrmnaion@baelrm arenbdthereactive with a

a on. of 0 r i ncorporati
rondigediGin 6" Subiel HE-QinS ol iy PHEL g Faten flsapisible polymer
of et @kin bl@ndf@wo%?agmhcﬁS/eﬁlelétlréﬁbd@ﬂJ/@W (N0Qdé] ermbodimBants, the

di nrents af tner&Frese vent|

acofiBag teBopRa el Saie akegt i s ke onGe ot TR ancror the

grmao/bymr Aeysdeehdreindensine pazlczuage‘r ef&B do Wataemixlirens raphiidss such
or ex

t f t hod
a5, et nBtloh, FEo RS orPr U ATTEP. soooBRfhermingg. amine:
cartta‘mﬁat@sftzérn@rymmsjbneomllssunateﬂﬁemadofcat| oni ¢ and wat er A
neutrall zi t he

ersi bl e t least a portjon of
[009 J/cl i @tfgqgae;mlat%/qq@erﬁta the addi F?i‘a?? CAMROBIH AT tnelupgea sulfide or a
conﬁﬁﬂla%t'ﬁﬁbf ¥ bhm@np@qzag*e SHER s@ﬁldba@ultéblé%lﬂdesﬂmgt td&n 86 Ulized in
Su am C orm oric

phos
the RiAshAnBLERPBMedEe P Pt arﬁ A0 g3 o B PR fnetiona! gulfides, such as
th.g@.[g.mahbwl ol propionic acid, other acids, or
onbi nations thereof. In some enbodi nents, the polynme
[002@, i SEERIB £eRANBRH e, th&nﬁﬂjqwé’f‘élrcwfg%‘@f‘&%’lnér'w other fU”Ct'O”al

groJ&@u‘:ﬁ'a’szwm%u@ﬁm'tﬁﬁ)ﬁt alBoie, bRy Hmihée u?’éfhé}%% Likat, idtifines,
bonded to the I\'qmer with an acid (i.e., the cyclic

Car@\%ﬁi?%loﬁé@mﬁ'ﬂét'%t ®80kralized). In yet other
[OOWTbWbSFﬁQteﬁwboHﬂf‘enPao ltWé@rbérﬁat%%‘r%BﬁQ g‘Fd’Ud 03 Badied product of a
wat er dispersible By neutralizing at ~ I east a portio
p0|YQm'mQ1 ang pcgarkongiea isieh Ae S eustic g@rbp@@tgt Jitgbletnahantines Wé‘t can
be %Hﬁé@sga ?f’rﬁh R4 ca%ﬁrﬁéleafnéluggn%ﬂoﬁtohﬁmﬁ&uo‘i’!o'df&ﬁi}lenéf\"thé‘mme
an aci 00102] stated ove, I n cert
diprepientf nHigMynef higreexamealhylens, trtalﬁén%ur'ﬁwoéfg'@ntd'ﬁﬁ‘me 4'-bis-
amih&cydlohblyA&Hink N tﬂ@/l&bechfm#@os'l\f-%r& aaf i r@lhylene diamine,
osit’i on conpri'ses the reaction pro uct of "t he
hexglygﬁw@nguﬁlﬁnmqqetrlgmmgﬁthy@mnqt gompinatierie thereof In certain
embIERREH BN Spoly SHRARY ARRRsEL PRAMaRL 8nd/Bl IsBEHdaR amines. Suitable

| socyanate, an aromatic |socyanate, or conbinations
carygnaiesothat @ee botwiizedito fauy {5a@aéb@ﬂat?h@%'d@n%thplﬁehmﬁatlon,
eth)}les'net SaboraRe phalsRInBULAINaR, BﬁtyFeh@ cQNdEnlnht‘é Qlurﬁ&'tﬁéé"ﬁdé’btf Y
curing agent creates a bl ocked curing catalyst
[00‘»\8ﬂ1 ot Bemegarapsimenisrine Iﬁiddlélprpﬂl icompBeNtsompriees atreaqtine product
of a Jaﬂgnégﬁd‘écaﬁbgﬁa@y@h'e sn&dcsark{) RRSEHlch ERMstdin the
uring agent an to cat e the curlngh
qﬁdmma@rapln late aditebter fod Eﬁfbm floabllng S@ofatau ragctivorpsodduct.i oncertain
/ JS20, 4
oS g Tt S PR oy £l aqinca g & oo RKEY eifine.
soms) @”ollzocameméa@ttIeastwomrti@howetnﬁ@aéu eming efgbapolyamine is reacted
[ erstood that once the
W'tﬁ%{gbﬁgéﬁ?@ tch rﬂ&g .e., the cyclic
guanidine is no Ionger blocklng the curing agent), the
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agent is able to react with functional groups on the
main filmformng polyner thereby curing the main
wo pdoa0 093 ng pol yner while the cyclic guani di PET/US2008/072425
catal yzes the curing process. [00104] As stated
above, in certain enbodinents, a crater control
additive, which can incorporated into the

10052 . 8Te: ST pRaRIhhe SIS U8 BINg: Br EoARY OMPOnBt of the

adn&ﬂdﬂetthdter%ad:tﬁ elitbdies polyrmbosftthé rair BiEmdand/6Mths grm}@saml@ed
Nos. 4,420,574, 4,6 423,166,

100108 125 Siste o I Soriagorgoinad ke g VBl quanidine can be

mcdr;ﬁfr@fe@ﬁﬁ% a Bé[yn@ﬁagtwheas itk ﬁ@iﬁfllﬂﬂ%@fﬂln@%ﬁlﬁneﬂ Eﬁ'd/or the water
ani dine can be used in lieu of

u | ea
d'Spﬁb’%"?'F ¢ GRVGIET (G4 Al R YORRR: Oh SlACiPHORHITE COAMGCARROSIon
For@raﬂtyelthélmawf% famhg pM@meE a@a&@ we&ér gitpéredicafier dfihe grind

sone, enbod amcro whi ch can be

Vehicl?c\&”p%’rnﬁfaég%e rlesrepie 3 %o‘ior'yé’@%pog Pt S)éﬂ‘r@plﬁoté’?lcﬁ{@"c guanidine

canQAMPeGHobiaAY inkRB soW/TRdr \B& at lRBctinChd e S BHY %Jcn@gué‘mdme and a
sui tab emcro el that can be ut|I|zed|s scribed in

funqtjoral group fR e REBENE5E N viANG SMPONMRIES:pBEaPEdC hetasidne is

mcd%orél%ﬁ%t@ %‘h%pof@fu nBRGHEPbSlymeNb i Riab Mg WwRHTR® épé@r\‘b ﬁetloh B&yroup
clic guanidine can be used in |liey of at | eas

on tﬁeraoiym?r Thet REPAfAlAR Of ARAY MR dnerPerabRethe LYF %‘a"ﬂqﬁ%e will be

dlscﬁb%&G@PeatérQ!&é}ﬁh tHExfhes sadieResiowabl e coati ng
onposition of the present invention can be pplied

[0010aﬂn &n goma aFehodiments 9k theapresent Apvenitien. rige yolytn%lc ﬁ?%fé,'eﬂtproduct
of thmm g@e[hldjlﬁe B b"ﬂ)@fyme‘#'nfé%rodeer‘én@ié’reé calitHid £ Ralch Gfsgér%lble by

coat ed | east in'part, the el ectrodeposita
a valiphy Ph@“etf&ﬂﬁpo':sqrt@@ﬁm&ﬁéé@ ﬁpﬁ‘@derﬁ@@mﬁntsl theyjeartigheproduct of a

poIMBi'eélsd' apd &yend %J?i% dﬁ{eefié rr@ﬁ@éﬂed NéhtisARt hAW water dlsperS|bIe by
mposi t1on can onto a substrate as

neuﬁ@lﬁ@}gogtt legpt %§0§I0@0(§ttﬁﬂg:yp|§y@#amqﬁn% mqlﬁjqe{s,thqltaygrbonded to the

polystviifiarf @BRORIch &s IBEHE AdidN édeﬂ@ a@iﬁa%’l\‘eﬁﬁc GP(‘Srr’rﬁc %b‘lldt Qll%ﬁhorlc
substrate can include a metal, a nmetal al

acid ragipanqsaiienic raaid. paga krleanesuifeniq ?E'@dd%&?hy'@@rql?l%l@eﬁc'd other

acidl at &anlﬁétﬁ)‘% ittferedtorin %Eﬁ@@n@oodﬁrﬁ@nt@ﬁh@bo@hem dhdérbh @¥tionic
can include al um num and/or steel. In oné enbodi nent

andywaterqigearsipls Rynaydrabizing at Igpq;t@jp%rp%pf the amines that are bonded to

the %b@meP Q@R MRBEid qfle. S%e&ycn@@damgmeg RPAGE nddaV2dd) Zad yet other
st eel I'n one enbodi nent | east a portion of th

emkagimente 1B PolyEeR Endpred %P'ﬁ'ﬁ@é‘ddﬁt%r dpperpbleHy neutrallzmg at

least %abd)mgn Io$ t@@*]dh@%u'aﬁud%@@tdnﬁaétﬂgawat Boibe P Misd @mirfd4CBach of
zinc phos I'n certain embodi nents, the coated

Wh'%@@tk}oﬁf’%d FPatVeQBWB&efé’ét ha@fidion of a vehicle such as
[00102] V%' s‘ié‘tbérabg\@% (:@rtegﬂ em‘Bleh{é%s bl e iridehsh, t5O@ring t that
ane trunk deck lid, roof panel, hood, and/or roof)
is Uglﬁéﬂdfﬂ the Qléﬁ'IQQﬂPQﬁt%ﬁ%athOU@éém%ﬁ@“ﬁ”SQSH@etr@%WPn product
of theV@JZ‘;h&g@am&iﬁe YAd hﬁﬁéo@!}‘a“haﬁ@ efn%ﬁné é}ﬁ%ﬂ%ﬁémts H&:y‘aﬁat'é%mprlses

[imte to civilian,” conmerci al mlitar
alipadlsi isP@¥@naige BN aaowale @ﬁrﬂart%t%c%scomn%nidb@fﬁ %1@9‘5 potential
advE@éW@g% Q%Bé‘&ﬁlen{sQQ %ﬂhewﬁécﬁﬁ&%ﬁon Bihtﬁe C¥C|IC guanldme into the
el eCtrodeposi tabl e coating conposition o ﬁresen
curing paent aeatam m@kﬁﬁﬁpr”&ﬁ@tﬁ%t tﬁé)tBbe&Qrﬂ&t wangthe gpaliqation of
heaﬁtd/"’[kféecdf%'a%b)ﬂt Fhe E\%é?i@%futah&ﬁe $irdleddRd fRIM tHlnPEuan' éf@én?‘énd is
0, corroSion resistance resi stance, fill
utlll{qd te catalyze|the 9urtn@ AEPECRSS @ﬁﬂ@rql%tr@gep%s{jglglprcgg@g composmon
roughness), abrasion resistance, inpact damage, flane
and/ or heat
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resi stance, chem cal resistance, UV |light resistance,
and/ or structural integrity. [00108] Depending on the
wGaaipsemve, the el ectrodepositabl e coating conpoOBU$10081072425
is applied (i.e., electrodeposited) onto a substrate
using a voltage that can range from1 volt to several
t housand volts. In one enbodi nent, the voltage that is
[0010§ie ra(g ?ﬁg%{v%@t ogﬁpergerttﬁ %pgyamgmgésuw%q%?}o%ock a?leasta

portieet okeied c@ting @’éﬂerﬁc@i’dlndﬁy anpift lreunaerstegubaicoriceakbe Clllring agent
.under st current de

s O alagod (4108 DI ORI o ope e Mass o hUriiR s aing furing
agehNi@di 3¢ tdreacoivith hendtiondragrogps e twﬂmamsmﬂnafbrrmgg fplo|ymer thereby

J 00109 er the coatin plied ont
curigg 8% Pt T EITG: PP GEPALHIE B, VPl DU B bRERLhe curing
proddee. coating is cured by baking t he substrate at an

el evat ed erature. ran from90C to
[001044 n@sp%?ﬁee&%ong‘?rg‘ﬂr?ﬁrtmav‘o‘?ﬁ‘go%%ﬁﬂtﬁeat%at%wﬂﬁiGSQ'EV‘* which can
incdrSHafba] intdsthet @t Qfbdapedablel d’:beﬁlﬂ@ to’ékﬂﬂ)oglﬂ’@@dédfﬁﬂérﬁpnéehﬁe cyclic
el ect rode€05| tabl e coatin osjtion of the present

guanidiientIusALIe STaien ganyrekaqav ﬁ”’@l‘ thB%’éﬂ'mH@t'qnaV@ﬁeP'ﬁ%‘t‘”bed n

U.Sl PaPdds. @f428 57814 Up3 1 85 eandcCH 03B, Bso c\maoaret RcEPBRIted h&@in by
a substrate with various coatl nﬁ% er The coatin

refefefirgr &OE BIATPIE RIS enbpdiperias thie GYCICHpapiding fan besusga in lieu

of apié@§tl5d"'}§drﬁor{ AMBE alrfhed thatZr& GtilizZRH S RIMALELhE @YRED) con@BI additive.
el ectrocoating layer which results formthe

[00105] &Sr%%Fé%@@PY%HI‘ £ome GmOoReBIHash WCh 70 by iBsaiperated

.ntoltﬁa%@dr@aep@n@blé lébam@ SorhSuitePatah dYRbAsd fhegcych@@ﬁ@nldme A
coat, clear coat |aye pi gnment ed nonocoat,

and
suitalle ghicropelsthal eaty be s odiit desgivrgda i S oRaty Noj £,096,556, which is

mcd#&?rﬁfe%lt Reint Wtrefefﬂéntcém Eorl 9%% InY&tain 'e‘ﬁ?do%lm@erﬁé‘yth@f cycllc
hose known t he and ch independently nm

guaﬁlgt”@r%rhﬁ?eusegdﬂ \)%%Pb%tr'ﬂis’[ § I?PrHQﬂ Pfdheammesaha& e U\*'kﬁ%to form
the (T-'|cr§ge| a powder coating conposition), or in the form
powder slurr The top coat typically includes a
[001%ﬂ| rﬁhﬁoﬁzlwtr@epwvﬁ@r cogtingseAMAeRiting ¢ratherprapendrigvention £an be
appf& 8hed abﬂﬁﬁoerc&‘aéu&fra@nOﬁeé’érdmeﬁ}e Y pF@%reﬁt i?‘lvgﬂf?d?wt % further

In one enb IﬁEﬂt he priner ayer 'S IS osed
dlreﬁteﬁwe@@ubﬁéatelt@éﬁwm iah [paptip dartawtih eceleatindepesiteble coating

con{p%)éi%n de@cr@c%"dt RérBin. e”tb@/m' W%ﬁersﬁfb‘a bt W%I&Froéd&%ng coating
opcoat "ayers are appli onto a substantially

compegitiprgan BrEMPIET AGtol anebstrar%as exaefAceal pasgpeating layer in a

mul J%Qb&@?ﬂb%on@o&keeﬂ(loﬁ%ﬁmb %X%Pll% oPRRLk&H gurﬁs‘t)rateaéan include

east a portion of a substantia uncur ed basecoat

a metg)s i metRe alayn apgien a suprirathat h@g,beeg mgtadlized such as nickel plated
plastit Metbi liMe FERDr it a tlﬁ&é‘(‘f@ RURGRSS anddr é&l In one
2009/ 021095 PCT/ U82008/ 0724 [00111] Moreover,
embpgiteerinthe giaskaewd be I@@'dtréﬂﬁd&dg@l elagt Vﬁﬁye@éte&b@m@éﬂ dipped
galeéhfz@&ts'téél Oft @nk *é?nkﬁa'dﬁﬁér{t 0&‘51@9&' é BQJtuSn ‘b@%é Q&fdc%ycﬁrthe 'n'ﬂetalhc

her mords I'n some enbod I ment substrate | acks

surfacq)pnwewhlpwe? CORINg ExANRIES IS pretr@@teé Wi BlpFRARLS SUGh as Zinc
hoBRSREOM cér‘?é(@"en‘!b%dm%‘ﬁ@ 't@c&dté@%%éfra@é‘h%y%ﬂpﬁ@éta gortion of a

portion of he el ectrodepositabl e coati ng

vehiclgoauep] as @ VﬂP'PlJla’éIPQ@/ fre0.uwile s tliguigtiom oor, rb%jg‘rﬁaé?h trunk deck
li, %H@%hge%% éﬂ?)%rt r%BO)ICé?@Vorl@V&’ﬁ&lé@ﬁfam@eAélfPJ%d feredtifRe term

an under| yi | ayer despite the fact that
“vehigleled! yar@on%y'@recp{dgclh@qs but is not limited, to civilian, commercial, and

military land vehicles such as cars and trucks.
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been fully cured. For exanple, a clearcoat |ayer may
be applied onto a basecoat |ayer even though the
whameoz@ds | ayer has not been subjected to a cupPCTyS2008/072425
step. Both layers can then be cured during a
subsequent curing step thereby elimnating the need to
cure the basecoat |ayer and the clearcoat |ayer
parately. [001 In.certain enbodi nts addi t
10016755 Ml et s e R oo i 65z 2eloh SOMPPH BT, SR PR tvention
ma;pb@aﬁcmbdldmd tlrne s‘vaBStraZ!eI&Eo mqﬁrtl m@mrémmesﬁ df Ip@cﬁtﬁartfds@ﬂbhhspﬂmt not
, .tHe 5 coat ers r y I table oI oraHts ,
limitgd fof CPIRFQ %Ceu§ tﬁ’ reﬁ@nta”@ﬁaﬁ@'i‘% ’?h@b' 119r il UwgRrlying
subbﬁatéddﬁ@hné@ t f‘elﬁJr@svcﬁ{ i rféglstdhcé,nym%ad:tlt aﬂh%gfeorﬂ‘anﬁ Ught/&s heat
scre ticles ersi.ons, sol ution nd/ or
it ShenR eselras B BAR Sh s SR PE SR ol ror
[oowsqﬂ cnre@eh&ngadh h@e $SBstrdté) tH@eele@@@dép@g@atﬂé cbﬁﬁhgorc@mgﬁﬁltlon is
oul d be noted t Itgenera

app[g%q @ﬁaré?e%@ﬁe%s'teﬁ)r e S‘n‘k??trétq %\?'é@ ao‘fo g thaticen rP%@ﬁ‘ehom 1

voItQ@B@@alttﬁodsJ&néWIts,’i”mtbﬁe émbbddiféaNthetvoith ﬂhﬁt istU3ed ranges from
desired (gr operM vi sual and/or col or effect, [00114
Yl alage

50 ¥sligniol @0 PRI (laRNg egeriment. e scusrent depsiy, is” usually

bet\ﬁé&ho §Sarﬁ|!%?§ %ndssi‘ﬁnip@retsh@r @bt fobNdushin ]be&ﬂ@éfi!#ood however,
i sted or Manufacturers Associ ati on

that(tmfe”t%”%iﬂl tP”‘y%@ AHERSRIAUERG BlEptredsRARiet 1VBIRS Is ap indication

oftrfeoﬂoﬂﬁ@trandrwmgmcdnhgemmfor exanple, a finely divided
powder that 1s insoluble but wettable under the

[OOIOQJmIdﬁft{er Bigscatingdas bgee aPpligchentedhe splstitey g @legfodeposition, in

onel embeaimew apd %aan@e i GUrEITBIALEKINGT thBOBoIS GGk TER T é‘r‘i eslevated
Col orants can be |ncorEorat ed into the coatings

by
tem@@raﬁﬂg A9 gprmﬁoeC,ﬁ) PR fard Bpamegod sanokg from 1 minute to 40
minLfagor porated by grinding into the coating by use of a

rind vehicle, such as an acrylic grind vehicle, the
[00119% ¢ Ast statiec ebave.l ibeertaini EmRedimenis ethek plectsedapasitakle coating
COH%EI{IOIL Qpﬂﬂéﬁire@h@mbﬁn&' ig TR |ﬁ'éﬁ/e¢gctr8b(9d'fﬁ?tlayer that is part of a
onposi tions i1 nclude, but are not Iimted .
mU'H‘!ﬁVBéQ@&@Qd‘FWHﬁ@%‘PU@@Q B Yrbshiate witpvaripyas@atng layers. The
coaﬁir'\gsf%é’r’s d’(‘)@ﬁf‘lha%e é%ret?@elt%ehtylﬁﬁer élhcﬁ‘wké‘ssi phosphate layer (e.g., zinc
benzi m dazol one, condensati on, net onpl e
phopphiste dayarhoie elchgq:qgglag | Iﬁ)éerawalch p‘@ﬁlyltSy tqrmcthe electrodepositable
r
coul DSHOSIES) ool par hENS, RIVBEE, DSLIRNNS (o, e
coaf, n@eef hcedle, |a)a€ﬁt hplﬁmﬁm% cmﬁféOCOﬁI aveadt momwlus -Clear composite
confPbERBhd)" ‘?ﬂ@ undétdbanh &y Qﬂﬁlﬁleqb&?fﬁﬁaﬁ}@ﬁs mcludedarp(y ?f those known

triaryl carboni um qui nopht hal one ts
in theyart, ding eaﬁbﬂﬁdﬂpémﬂ%‘dly My Wé@rmg SO{V@F@QTWM$Q§'QIR@€'CU|3’[9
forn® BR A ANARE KoatrgReresEsm), it RYm &t iadRwdeBtiGr a‘T‘ﬁ’e top coat

organic or inorganic W opaC| fying pigments suc
typigallyringidesea firpderapag ealyMesdcrosdinintg Zoaeriaamys a colored base
coan/nwﬁ%Qgﬁl %hgdo?fsmo%r pigﬁ{en%w i %ﬂe%@cﬁilment the prlmer layer is

pht hal ocyani ne bl ue and m xtures thereof. The terns
dlspoge@,mﬁweerhﬁ@e el@cam@p@tmgf layeerand: e @@sgs@@t Iayer In certain
embdéﬁrﬁér%‘ %Qﬁ%dfe of PRkdSoaFrspomR!fe Qﬂﬁ%d'dh?d é'g%st?d{fall)?ﬁﬁcured

[imted to, those that are solvent and/or aqueous

undg@g@gjlaggrc hF Y <exaapee; dywe Qﬁ@p@'mﬁﬁ& a %Icéatd?ﬁ%f is applied onto
at Ie%'sf §?>Brt%¥%$a s%@tﬁﬁt'fa‘ﬂ? uﬂc\!@réd bas&af layé ( %?ﬁm w28l ¥®dboth layers

yes nor dant dyes, for exanp e, bismuth
are §'§Wétéﬁ@%18|y %@%\na‘tféﬁwtféamﬂé@@ﬂséne al um num
qui nacri done, thiazole, thiazine, azo, indigoid,
nitro, nitroso, oxazine, phthal ocyanine, quinoline,
stil bene, and triphenyl nmethane.
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[00117] Exanple tints include, but are not limted to,

pi gnents di spersed in water-based or water mscible
W@ 2000/021085 such as AQUA- CHEM 896 commerci al |y aRei/Usdoog072425

from Degussa, Inc., CHARI SMA COLORANTS and MAXI TONER

| NDUSTRI AL  COLORANTS conmercially avail able from

Accur ate Di spersions division of Eastman Chem cal,

I 00118 not above rant can be in .

1001 {1he MASPRHeS o5 BEPSHBI I 1 L hORErs A 3 FpRlgg direct

ontd the @ledipdupasitdold eodlingNeyesi Olﬁ otlﬁanﬂ@’dét inCdcne embodlments the

di s i ons. can i ncl.ude on h di s
subSiB Hcke B e i < FO LS i SO G Tibclar s o BRseeRaaver is
app@é@@ik&ﬂy anto@&la@,ﬁd puitish lof Breidobdéptitalie @patiot wyan d/ or

sual effect. hbnoggrtlcle di spersions can inc

[0011@J>| o Will dsoskR. WnagEstepd) Hhah frs Ceytain e B ORIR ANy the E’QrCtO@HaéerS may
be éppm@d antd gﬁ%nﬂb@r@menaesputéqqas fa& th@tsmetlrmeny@%gmer @Bs not

noparticles can pbe produced
boeR TR g Giged s?iarcﬁxam@%m degeogilayesdnfion PERIEAL T A Bgsecoat layer

evelftlhdl@lhn:ﬂe fBé@é@baMaybﬂﬂaﬁ npebédrcidjsdté®tdPh duf stebhaBbth layers
mpl e nanogartl cl e di spersi ons an

Ca”ft'@ﬁ” %erﬁa dt“H@QrﬁéﬁU@S qQUEBhEYTNOEER elghby elimiading ”P%”eed to cure
the ﬁa&%éaﬁaﬁer%?qd thdtiehrcbat hft¢ eepaagiyed herein by

ence. Nanoparticl e di spersions can al

[0011|§ﬂ odmje%réwwn@pgﬂm%m iaglelitipra chse@entﬁ.svah a@ﬁologa&s anchfilegs can

be ﬁr@géﬁﬂﬁ%é Qﬁno@ngoé?tlhgrﬂoﬁﬁios%ﬁsf FrbhORNiCh -t8e toppé‘éét'lé‘;}ers result.
dissolution). In ordér to mnimze re-aggloneration

AnyO?U'tﬁ@ﬁGB@F%W'[%?'%%“”W% A2y berisedo&Pr apmeie d%% selpgnbpappe added

to tﬁ@%bam@oﬁht 5.? STREBRP Brinl, GLES a@adiscb@tetﬁaeﬁbleﬁ%.sb%@gons solutions
her ei n, i spersion of resin-coat ed nanoparti cl es”
andjasflakes. t'Lb S'ag@mqr@fu@u@ ke 0l tWogiinedte .Cgloeﬁ%@%%used in the

coafthgxCareRd p re§@rﬂmnh@n M SFARAbE heleBINat, ﬁw%eﬁé‘l’rmé bé]@raﬁt can be
nanop articie and a resin coat i ng on the nanotjﬂoartl cl

pre%aaﬂﬁaﬁe'ayeau %fpt@?é'ﬂ'éihiaYGf CP@QPﬁtec@a@ré’da'ﬁﬁwﬁp%ﬁ Gentde ”@H@Irt the
desi®d pRgerty, UsuBPdridng oltetasie identified in U S
i cation No. 10/876,031 filed June 24, 2004, which
[001]@5 ,Ex@@pmtmr@atsh@cﬁ@dqqplgmentsefi@%mtmtgrwcma§ those used in the
palr‘ﬁ) er}(J'sFri/ %ﬂ%r el 'irpﬁ%' ) C¥or I@%ﬁ%ur%%7A£écha%H;(‘@@M%‘? as well
I's also incorporated herein er ence.
as %@G@igjfeﬁrﬁoﬁtﬂ%'t'@ﬁ%od\ ﬁ@ﬁ'taﬁt maydeglage, dprf g@mple a finely divided
soh&?Hﬂﬁé* ﬂwa’@ﬁns‘l&.ﬁﬁe BBYwaEHS Gﬁdérrihé’ﬁgnd?ﬂ' oner?rlEel A €bidrant can
ayer coating conposite include pignents
be qraanieor NSRS ancbﬁ@n be Rgglopesied er berragglomgrated. Colorants can
£y el rl
e SEOGRIRETIABSMBE RORTE, SESEE R CERNE con
incoppRIaeH e dsingeinta thgotaadiee By dise gH ct 9dnf vehigen such as an acrylic
grinBRekieR eI Usk \WF Which WilBE MG M AL BELKiBRTh AsdIA@M sm
and/ or col or-change. Additional special effect
[00118b mwrempleapigmeais qzndésmmmﬂ@ttw@mpp@ﬂ@@olnplbd@, it @ nef lisited to,
carl:?éiﬁl'% aﬁxéz‘;ﬁﬁé ec?ﬁ e Bb}‘nen?p tMoRSazol Y6 Cna né) ha AS salt type
-lrmt ment peci al ef fect conposit
(Iake%)n bpmnmtﬁ@@olan@,mmdenwpnt metal campleAt ispindolwingr Isgfndplm and
0 S d
ponii PR ERRDSR BRL e €03 e 3o BHES ltomr, ol
thiomdigoj c@mraqwmﬂa nindarghropai @nthrmyrlr’r'@;ilwmlmthrone pyranthrone
antHaF?r?Bw%” Blogebi tlﬂalerﬁf g}/léﬁfbcfn%rﬁr %phtﬁgghégg'gmenon'd?l(eéo pyrrolo

OSI 1 ONn can I nc e trans
pyrrmecrade{r%ﬁ%reob?@t h&tangimridieaide cearber b@pku Zing oxjdatadimony oxide,

etc. HndBr§hic & inorganic UV opacifying pigments such as iron oxide, transparent red
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transparent liquid crystal pignent, a liquid crystal
coating, and/or any conposition wherein interference

wo emalot®9from a refractive index differential BRET/052008/072425
the material and not because of the refractive index
differential between the surface of the material and
the air. [00120] In other enbodinents, a

ory BB BT D, PN Bt B8 Ry KRBt T s msipigment and

"colevcaditied cho beneedintgroiiangealgit sources, can be used in

(001130 B3Rt ge: Bish Bt St 16, Lo UL |5k solvgt andor

aqubusibidedaduel deyackx ppslagoit Qiyé@,cba%tcl (Wésoﬂlrét:t @9@§Id°$pé€be dyes,

wavel engt n. en t osition nes exclte t he
roailt GHaT oNep T (AR T Y OR TR g, BR Exampa, Bigmuth Vinadate,
anttFbGuedny; pemdmebaltmumnnewma@hc{wnet fradzoles tldaf_.ﬁ@,ra&at inBligeId, nitro,

. the ori |n e C S he
it s RS PRNARErATe AUinGiTe SINREE, 2P SSRBY SRaiP TG
[00113Dd/ExEm |@0ﬁrﬁ§ Fh’&@ldbl IMﬁ a@@ﬁmﬁrhlte'dQB &?‘HelﬁtlgtdeérsfeG iMwater-based
col or

state of rest, in a %Hglna
or W%tﬁbd’@'??'P'SnC%‘r@?r@r ’ﬁ'zlPh Iaﬁ /RE M ﬁ?@l%’@“r%%'éﬂb{ r?é(ﬁ'ﬂab'e from
DeduB&a,PhMicochComRISKAd/ COLOHINTS engridt | WRAXIPOREH t iIIRDUSTRIAL
n be colorless in a non-excited state and exhibit a

CO%@'ﬁéP‘TﬁnCO”HHe@@HY gl frem ﬁEi?L!raT@oP@Perél?ﬁ’ﬁg%V'%% of Eastman
Che@pé@ahcw thin mlliseconds to several mnutes, such
om 20 seconds to 60 seconds. Exanple hot ochrom.c

[0011§ﬂ1d//’@rn05%96%\@1§hq elerant e Bein ithﬂqf@rmrpé@u%oerswn including, but
not RRREQ G D RbSoptyRSe disPELRH Nahcfp@mcw a.ssémraﬂs ¥BRtiscludd8ne or

phot osensi tive conposition and/ or photochromc
morg gy idispsreee Airngrardisleoralefpely KN GoiIAGY Pafticlpe it produce a

desﬁ?é’cl! Uishd MOIQIOHMOF Bpachy HhdR Viial BF! ENﬂatnoBQr‘ﬂQI’erki]spt—:ﬁ‘s|ons can

nmer and/ o olynmeric materials of ['ymeri zabl

'nC“&ﬂTﬁB‘P\r@mS SUCF @dem?%tmor dges Badng éétalrtf?d)%s'lz% ofuese I’ﬁhetrhlﬁo nm,

sucPBeIQBARS T Vi, BPRERY Hdn BN AbEABEIEs B4 b®broduB&d by milling
coating and crystallize into the substrate, the

Sto%h@ﬁé@%ﬁ’él”iqrfﬁm%&%ﬂ%‘ﬁ% WEh %‘ﬁ@'ﬂ@rme%@@hﬁ'ﬁﬁraoﬁ@@de size of less

thar?@@ﬁﬁht '%nﬁﬁé‘h@h@é@ﬁbl&cﬁ%e@dﬂ{soén@%étmt foP@hdKiR) them are
ol ymeri zabl e conponent™ in

'de"é@%%l”lj!&'n%ep %P'i?thN%t @15?15 ﬁ@QnB?r W@'C@d%diiﬂ‘)ﬁ%@terheM% by reference.

Nari@rosﬁ.e@t dlbﬁé’r@ﬁhé Ct@m Riay & dThidiRéd rBygfzr%t'aﬂiBat%t pﬁécu& féﬁon gas
coat I Ng hotosenS|t|ve OSItlonS and

phap® 6@@%%%% a@% ﬁ‘ﬁﬁiﬁ'F@'l o - rPé‘fW%@@S(?'%tl*onr)ram ‘Pf@e"t tﬁé’ﬁlﬂlmlze

re- a@@%mewlowoofz(h@ﬂéwm%s it W%ﬁﬂ%zézéspérgﬁﬁtéff te¢h-coated
lication Serial No. 10/892,919 filed I

. y
nan?@rt'@%ﬁarha%i Upet ofHYPe BRIeinhar dppereign ok fesinserated nanopartlcles
refeHDQ)lZ%bnlW‘Uoh@ phBSE irf WﬁlCﬁﬂ?@%P@@@Hsdlﬁ?élt heorhpoiBthifbparticles”

Wi

have been described in detalj be appreci at ed
thath GomRGce as RANARSHIGS anHea aedint ReAtinga PR dfie RRNEPRItER: | Jr@mple
dlsp%%i’or%' éf&éﬁﬁicbéﬂéé nah@pérf@é@arﬁ’&h@tﬂo@s@%gklgﬁtf@@VSIIeQBéthed in

verall teachin scl osur
u. SA@@B'#%“R@I'\{P 19@5 6|f9§ﬂtfi|%r“éﬁe aftr Q%Mﬁ%'sd'i‘é@%@&ﬂj herein by

refef@RBl afddPUIEE Prdiisishdl AbpNtiom NG, 80/ds2 16t filetWuhé PG, 2803t Rhich is
t he scope of the invention which is to be given the

alsoringqrpey gheipyreferenéfai ns appended and any and al |
[00119§1YiIY 3bRBIInEJARh&RE - spBXAMPK &S compositions that may be used in one or

more layers of the multi-layer coating composite include pigments and/or compositions
that produce one or more appearance effects such as reflectance, pearlescence,
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Exanple 1 (a) An Undi spersed El ectrodepositable Resin
A EPON 880" 1103.88 Bisphenol A 402.83 Methyl

w0 swborybs ket one 168. 60 B Et hyl tri phenyl phospPORUS2008/072425
iodide 1.45 C Crosslinker2 961.62 D Diethanol am ne
18.94 E D ketimne3 97.64 F Butylcarbitol formal
294.91 Methyl isobutyl ketone 92.34 G Epoxy additive4

790.10 1. Epo resin ayailable fr Xion _Specialty.. .
metgfig Fheans  BIORE Bty T aaanEe FRBIC T R, T hRebR iy,
therhiechroetisry) egomidchicamisme aad@r peakrydhange. cahdiiomtae specidd %ffect

solids in MBK 3. MBK diketimne.of diethylene . .
COMPOBILiRS, §an, Prope, GInet, PRICERIGIE REQRRITES, FHEY iasereﬁ%@v't% opacity or
textpree plaraedorblmitieg @hibodintPONp28ial effddn cBRAositiorlsEaAhafro@d® a color
am ne.and ketim.ne,

) d i i i.th di h | )
sniff Sgan Bt ik sl it spatRacaRoe Wb ar 1 el 1< 1iPlag andifferent
angmpdhaamp@t _ chlar gféett compoditioracdee icuenﬁ_ﬁeld boUt&grﬁaftéNrgNQ. 6f894.,0886,
. t irrer, tenperatur, asuring probe, | .
incofpdrriel; Ferkly’ B uakleiee,, - MdfBorarcn ke wodpastians gan include
tranaeagb?thbo?tedrnﬁmlt cindflor lfyﬁfhegi?micgeaioaieeixglxgar m/aa?vtas él:élrlﬁﬁia, a

. er ure a 0 .t 0 Q er -
varfSieht fonlid PEaR: Plfetbe® KBl Sre B Boblocs araiarabhE cetppsition
wheagid itfeviercecadsbatis frbhe amrefichative ingex difiededtigltwithirdb B ef material and
ur e

rot Ty Bl o A beb Ber S eRe iR T I dsEls i Fetpuar and
thegirxt ure held for an additional 30 minutes. Exanple 2:

1001297 g T SioPOErant, 3 SRR RE Y, SPPORIBT Lt pRotoehromic

comboki@io, aitectOredbrsibly Afdrdiitd colsSobhdryéxpoeed tteor(gdriokgredighi/sburces,

Dieth | ene col,_monobutyl ether 454,24 :
canhenyectiagt JUBPeaBIRIE T s Rl 9568 SogiEos e\ Epatopigts, andlor
photoskesitrecdmpdsitiond Ban0de adtivakddbbyakpodvre ay aadiatidneofl & Grecified
wavgfé%%r.mr\lv%ﬁ pt%aégn?gosition becomes excited, the molecular structure is
changed and the altered structure exhibits a new color that is different from the original
color of the composition. When the exposure to radiation is removed, the photochromic
and/or photosensitive composition can return to a state of rest, in which the original color
of the composition returns. In one non-limiting embodiment, the photochromic and/or
photosensitive composition can be colorless in a non-excited state and exhibit a color in
an excited state. Full color-change can appear within milliseconds to several minutes,
such as from 20 seconds to 60 seconds. Example photochromic and/or photosensitive
compositions include photochromic dyes.

[00121] In certain embodiments, the photosensitive composition and/or photochromic
composition can be associated with and/or at least partially bound to, such as by
covalent bonding, a polymer and/or polymeric materials of a polymerizable component.
In contrast to some coatings in which the photosensitive composition may migrate out of
the coating and crystallize into the substrate, the photosensitive composition and/or
photochromic composition associated with and/or at least partially bound to a polymer
and/or polymerizable component in accordance with a non-limiting embodiment of the
present invention, have minimal migration out of the coating. Example photosensitive

compositions and/or photochromic compositions and methods for making them are
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[00124] Procedure: Al weights are in granms. ltens 1,
2 and 3 are charged to a 4 neck round bottom fl ask,

WO Ra09etobs a stirrer, tenperature nmeasuring proPET/HIZONET2425
bl anket. Charge 4 was added slowy allow ng the
tenperature to increase to 60C. The m xture was then
held at 60C for 30 mnutes. Charge 5 was then added

dertiEd kB0 pRicih Senal N e S hisdR5k YphgSod &ne ingarmgrated

hergin®y réferemcect ure was held at 110C until the i.r.

A e L T
will Be Bbparinsl by%h%@é shilled B tMaA@ﬂithSVaﬁoMObﬂlcét?cﬁwsChnd‘lalternatlves

o tlﬁ%g%elﬁéu obuliq ba tolgg &%ggge%l Ethyltr Ifghenélscl?sure

AchEiir’@W Itﬁ@baﬁlyulaﬂ(@?mn@md}éﬁ%cl&é&é}e rﬁedﬁﬂmé dlludtrative only and

nke Ketim ne3 57. 10 t hyl

not iR oaiine SaH e INEGHPLANEn 108 6185 G ik gacth of the
claifmg 3pBéndetihind2iy Gnd af 2quildleiid@habfr. O 1. Epoxy resin

aval | abl e from Hexi on SpEci alty Chem cals. 2.

Bi sphenol et hyl ene oxi de—é@l@@@é avai | abl e from BASF
Exapigoration. 3. MBK di ketimne of diethylene

triamne at 72.7%in MBK [00125] Procedure: All
(a) melUnbisperaee Eloetrgdeptsitadié Sesinl, 2, 3, 4 and 5 are

charged to a 4 neck round bottomflask, fit with a

at 1 r 1 @PON e8wer at ure neasuring probe, N2 bl ankef andi1103.88

32 BEREAGIALO09S PCT/ US2008/ 072425 heated to 130C 40283

The MRy BoBY QI KRB [0 about 150C. The tenperature 16360

BAS A RIRBherh PoRlsPRoREM168Ee and erd at Thi's 1.45

EEIIpE 'C‘?bé'é'llﬁkér”' Z 1T10Ur s.  urdarlr ges 6 and—7 were tien 961.62

-

(l | =l (l (l
UUBU. wwr ﬁ“l%’ U dIIU J.U W © aulcelu dlifu 11T III )(l Ul (5
ﬁ"a htql QH&ELL\J for—two hott+s 87Frgof thereaction 18.94
Azt jlkétl |n€ o HEZY P~~~ BERT 3 . an ,-.-? + arne 11 97 64
Xt e+t o—a—Sorutt+Hoh—oOr—+tens I &Hd—l—?_’—
w-t-h B,Culylc;_,arlgl OWO Mal_ The resutti Ag—di-sperston—wa 294.91
1 vad WDWJSQ U y lkeﬁ ut es and then charae 12 WA Hdnr~92'34
AN "] LILI A™ " wre ) ATTU crreTtd CTTUAT 3\& - \J VVCA D
nd-—m - xed well

Gon pwadmtlv er abg.,ﬁ 30 _pinutes a o o790.10
1. E@ﬂé\fﬁmlﬁlaﬂ%@e a@elaexmn pecialty Chemicals

2. Crosslinker prepared from the reaction of Hexamethylene triamine and propylene
carbonate in 70% solids in MIBK

3. MIBK diketimine of diethylene triamine at 72.7% in MIBK

4. Epoxy additive was prepared by reacting EPON 880 with BPA to EEW of 935 and
aminating with diethanol amine and ketimine.

[00123] Procedure: All weights are in grams. ltems A and B are charged to a 4 neck
round bottom flask, fit with a stirrer, temperature measuring probe, N, blanket and
heated to 130°C. The mixture exotherms. Begin 1 hour hold at 145°C. The peak
exotherm was 146°C and the temperature allowed to drop to 145°C. After 1 hour, the
reaction was cooled to 110°C and charge C, D and E were added. The mixture was
held at 115°C for two hours. Charge F then was added and the mixture held for 30
minutes. Charge G then was added and the mixture held for an additional 30 minutes.

Example 2:
(a) A Crosslinker
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and m xed well. About 600 g of water and sol vent are

distilled off under vacuum at 60- 65C. The resulting
waowenw9zli sper sion had a solids content of 38P@D¥s2008/072425

Exanple 4 (a) An Additive # Description Wight (gm 1

1,5 7-triazabic clo 4.4.0 dec-5-ene 50.00 2 Tol uene

150.00 3 2-ethyl hexyl glycidyl ether 79.2 [00126]

Procedure: Al weights are in grans. Itens 1, and 2
are-—charged—under—N2—to—a round-bottom-flask fitted

LYy .adr@i:hani cal stirrer, condenser, and tenperature_ 9M
cohiSPEYana robe. The mixture was heated to 60C. |t 5346.00
23 bULVMMIaHr - Wi se over 30 minutes. The m xture 0.35
SuasMeftwhisgbwyldstonedmile | yx and held at reflux for an 21.73

4ol Piethpigneotysdl raenpobuiybethBbn remved by first using — 454.24
Sor dEHwlepedyeal imanabuighetherol | owed by vacuum 1323.62

6di sMethyhsdboiyl ketos®nibkl nal product was, by theory, 296.01

1. Rubsendnanlilaldle Ifrom IHaiamibe Oorgasdtion Bl ocked | socyanate #
Material Weight 1 Rubinate M 402.00 2 Dibutyltin

001 SHEbEediretonn ol arf T bmsl BbEL1Y. 2P0% 5 A€ bharged to a 4

necktrded RABmMAflaskoefitiwitrba Btiren, enadEratucd medsuting miaime &ndkNe blanket.

Chaﬁ’iocyaeﬁéc@l §§I %ﬁgéﬁom% @:j% t%%%@?ﬁ?%rﬁ]t%or? %é’ b | °C. The mixture

was2iDe8 heRILaoE) RCof BS20086.7 Ltzige 5%3132%]3n Rddee duereabodit 2 hours

[ r. | 1 a h d
aloffly 4% BTl iR Bamet b bt GIR% "G BRE WE bR adeo
andt dwperidtier evagebadr aing 1@ hetibtite NE bpeatkiet .indiches g desidual
isocp@r? gdded slowy allowing the tenperature to increase

% 'C. The m xture was then held at 60C for 30
m nutes. Charge 5 was then added over about 1 hour

|l oy ng the tenperature to increase to a nmaxi num of
The m xture was held for 30 minutes at110C
Charge 6 was then added and the mi xture was hel d at
(a) AGonioRekin the i.r. spectrumindi cates no residual
i socyanate. Heating was stopped; charge 7 was added

Exal

#nd nMadrialel | . The final product was titrated with Gm
0.2 NBRONS8P8 found to contain 0.736 neq. base |per 614.68
@r am| @isphesolIn 265.42
3 MACOL 98 A MOD 1° 125.0
4 Methylisobutyl ketone (mibk) 31.09
5 Ethyltriphenyl phosphonium iodide 0.60
6 MACOL 98 A MOD 1° 125.00
7 Methylisobutyl ketone (mibk) 52.05
8 Example 2, crosslinker 719.67
9 Ketimine® 57.01
10 N-methyl ethanolamine 48.68
11 sulfamic acid 19.36
12 H20 573.84
13 H20 657.65
14 H20 550.0

1. Epoxy resin available from Hexion Specialty Chemicals.
2. Bisphenol ethylene oxide adduct available from BASF Corporation.
3. MIBK diketimine of diethylene triamine at 72.7% in MIBK.

[00125] Procedure: All weights are in grams. ltems 1, 2, 3, 4 and 5 are charged to a 4
neck round bottom flask, fit with a stirrer, temperature measuring probe, N, blanket and
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Exanple 6 (a) Cure Results Set 1 [00128] In the
follow ng cure exanples, resins were nmade undi spersed
w0 poogiobent , bl ended with crosslinker (Cure eRGNPEMOF072425
and B) and catal yst, stirred until uniform and
allowed to set overnight. The coatings were then
applied using a Bird Bar applicator to approximtely

neafet 15087 1 BiedsABERns GroREMUE. e mmennle paiElowed

to deap A1 45Camdeiett air this temporaddretitie? heomgerCGiianges aadd t7i ware then
|nd| ated. _The elsvve tested f.or cure.,b C e

adopdo R, ' EnRa D e ke AT R e Wesirgl A B8 %or wio

houfol| 8707y sfghe xezepdm omaureAcad mlli'edvaﬁo asetltivatohéems Harand 12 with

ool sHia g & st Sp T RREEfos iy O g H¥hdefoe 1o

wasasddedstitdstivehguverlabout B0 migtes and unsdd atke Cha|<ge504 wis -added

Thr ough, i n,50-100 rubs 3 - seve
and Y Hts Ppgi ity oL RRIT 5 YE Y o P g apuum at 60
65°0V &he agsedting Wgbecus digrerSon ahd b sblidsnaingdnt 0638.804! r ed
over rub area, can scratch through to netal 6- Marred
uniformy in center of rub area, difficult, but
Exapmps4 bl e to scratch to netal 7 - Non uniform marring
over rub area, can not scratch to netal 8 -
(a) ScAdtitve ng, very little marring of rub area, can not
scratch to netal 9 - Slight scratching of rub area,

c&n natDeseriptioh to netal 10 - No visible damage Miyeight (gm)

Vehi cllel Srassdableivels(4(adabySterzol vent Resi st gnce  Cure 50.00

ExanpllerTdladreS. Acet one DR Acetone DI 34 WO 150.00

25097 UZLEPY Fy JUaypBihgr 2425 1600/ 30" 177CH/ 30 Resin 792

as I nm Exanpi e 3, but Potymeric VDI, 10 equivatents
d I
001247 PSESER AT B kRS W2 S b B e .t
a reurigy beftem dflagk diittelduwith & yrrdhesics) Stmi, wondienger,aand temperature
d
con%lhr\f%poﬁ@ T%e%&ff\{@hﬁggé?t%? et96§¢t(7 5ol kl\ g V\;Hg e% eo?t% @lse over
30 minytss! THnetryIMuee as thexf bregght to mfbxu@mdlmjd al"rrle&uxt@san hags The
tolugﬂ? Qihg ﬁw%'n r@%deagb)a]fpst %r’?@q}?&n ElsM‘étlBﬁ’ fo%\%é”%’ vacuum

edto sol oss e€r on resin
dlStlﬁ@ﬁqnoRi.GO‘T@}eFQQI praduct prag pgyt f@aerygIIQQ*}folnomlattw bl ocked
ur et hane crosslinkers were

Example 5

(a) A Blocked Isocyanate

# | Material Weight
1 | Rubinate M’ 402.00
2 | Dibutyltin dilaurate 0.08
3 | Mibk 45.00
4 | Diethyleneglycol monobutyl ether 97.34
5 | Ethylene glycol monobutyl ether 207.41
6 | 1,5,7-triazabicyclo(4.4.0)dec-5-ene 81.01
7 | Mibk 23.42
TOTAL 856.26

—_

. Polymeric isocyanate available from Huntsman Corp.
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ether, then 1. 6% water was used at 65% solids in M BK
added. Resin as in Exanple 3, but Polyneric MDI, 10
weeowovzloent s undi spersed, and w t hout (functiPCHEUE1098/072425
2.7) reacted with 2 crosslinker (item8 in the
equi val ents of ethylene glycol butyl BCG -2EH GE
synt hesis) and w thout any et her, and 8 equi vaI ents of
ive from 100-no B acid
0O bt L AO% 0 B 2eh .t BL bS8 Moo o 24 nook
rour‘(ijd1 roow@;g fledbk, fifl hﬂhraa%lnnemaﬁmﬁbg%g/@gncﬁgstuhnwm@ fa08 N3 bfnket.
I te ds wit
Cheggs, s asRing o Tk e ToRIPPELY R TS T RRSE o1k G orthe mixture
wasrm@h MesePhi 66°MToP Bl Rindes. t OR&AgE B vayatie addsl Meaczibedt 1 hour
ane crosslinkers were ether ?%)OLE _Iiused at
bu

a||0\é1619it tempaiptgie toppereaselo @ Wamp% he mixture was ﬁeld for
30 mmdte%I%TE)@d cafaebe/\% mgwh%mude@ﬁddﬁhé@llxtuwéﬁ@blmt n10°C until
crosslinker (item8 in e ene nono
the & RBRCLYRAMIAES N fer el fOararain DY s ogRed charde 7 was
adde®nplduiniked aldler TOe Ak Bﬁ?a@uetnwé‘e airatbdowitmat 2N HCI emd fddnd to
%agoé-ériazg %}Oalclo 4.4.0)dec-5-ene resin solids from
contah?-£8¢ J1egnDa: PEeSinr ough 14). The resin was
(BCG. Blended with MW to form 35% crosslinker Rating
Exan ? Sati ng =1 diluted to 65% solids with crosslinker
X4, sin solids. The propyl ene glycol nethyl blocked
uret hane crosslinkers were ether, then 1.6% water was
(a) OseR&luItéSe solids in MBK.  added. Resin as in

Exanpl e 3, but undi spersed, and w thout crosslinker
(item8 in the Polymeric MDI, 10 equival ents BCG - 2EH

[00128F Srynh@eﬁuo%o.ngar&dreMekmﬂbs arésur(sf Weed infHdl uﬁd{spiérs?éd |n solvent,
eacted with 10 Addltlvefromloon aci d. or
blerdq i

o{qss] ‘t‘ﬁrr{GU@f@@mﬂiﬁ é‘cﬂﬂd\l@lm%at%}YStc%Iﬁﬁgl%i dporm, and

lloWb@ fsiest dwsaighte TAp coafifg@olertNh@gHpIId4- F%Bﬁt@lsa tor t
° Ovvlth W toﬁ@é{rm 35(%0”0%8 ?rn ker dsbl 7U|§’0/b rﬁﬁ@lcaor °

| 0.
aPPIOKENGY o MIchan Tl iGKRePSt o h@ﬂ%”@@l were then ﬁ”or"\?éjl R Tash BProom
tem§@r|atlﬁ|§ fort@ladst i @8] thers Blired Sn BA @RYHRSV et oY &R tefidebitlire and time

mdmgatecEr {l’hé Eggqlgwg(ét\é’g’}eggﬂr\gcﬂq?ﬁ pﬁ@ggetgne 5836@ ruabs usmg%gm D5402-
6 Method A with the following exceptions: Acetone was used rather than MIBK, no
water cleaning of panel, 100 double rubs are done using a cheese cloth, and the rating
scale was as listed below.

1 —through to substrate in < 50

2 - Through in 50-100 rubs

3 - Very severely marred. Scratches to metal easily

4 - Severely marred only over area rubbed. Can Scratch to metal

5 - Marred over rub area, can scratch through to metal

6 - Marred uniformly in center of rub area, difficult, but possible to scratch to metal

7 - Non uniform marring over rub area, can not scratch to metal

8 - Scratching, very little marring of rub area, can not scratch to metal

9 - Slight scratching of rub area, can not scratch to metal

10 - No visible damage

Main Vehicle Crosslinker Catalyst Solvent Resistance

Cure

Example % R.S. Acetone DR

Acetone DI
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crosslinker (item$8
acid or water (itens

wae@bloznes t hr ough 14).

in the
11 Poly functional
Addi tionally,

bl ocked

synt hesis) and wi t hout any

made fr onPCHUS2008/072425

parts ketoxinme, 12.6 BCG reacted into 100-no enough of

the n nethyl 100-no effe E" parts TMP, 62.7 parts
| PDI . Bl ended rash, 0.75%on effect ethanol am ne was
ronl acod RPati na =10 \ +h DPBCOCC +n nrr\\llhlo n 7E0/\Alfh NA/
Ib'JIu \wv | |\u.l.|||3 LU VA’ LIL} DOUOU U 'JI \C A" | LA'LL N L VIV
to florm 35%crosslinker on total resin splids Rati pg60C/sY | 177CF/30
=10 |BCG on total resin saolids. resin sollids The
resi|f S{Q@? HIAREA" t o BERerswbI 1d9qumletnh propyl ene gl ycol
met hy:os heey shmen 1| Gomonaly R rreagleray qed. Undi sper sed
. h equwalentso hylene Di LN
resi|re ¥R e Wi ey as| diar, Y abgailnt of yll RN Wi £ h| 100-no
. aC| rwater i dilau 076°
I nt ggkkn Ga :ﬁmug di dle&ui%rattar:ecol@utwa% 100 n e }e ;ffet{ct 0
cr o siiuten koas sod Mnsol | SETY TALIHNRLTE, car b@lwat e ating =
Ien yl el
i nt e@&frt ?9@’6‘? BN, .SN| 1iaked @ataRe RRadiikaigwerl0 M BK sol vent
Wi t h owat er sol i jgsectiedoitsd ¥Y&si n sol uti on
Undi errasacixanelss rlm BC&og,ﬁg-lcgﬁ 10@){,%@@9 zed as I n
ex anﬁfﬁﬁ g‘mg ve fremn@yartictatenr al | car bamat e
Aligh He@s ﬁarw | f'@gﬂrr“ fe‘hyH”ergé§§’l MY Ex|ai A5 -2
) id fNﬁt (iterpsr 10y | er aIentE ed Additive frol 10 100-no
100-|rfeq &f 4€Thef92rs| sgs i lene thellS 1 N rhpie@), =10| efect
M BK 1. 2%nwatw@rmv@o f%%%acc; Orp- 7t @elont o Rating =10
solds d .
F esi [haatinantot a Tk camin sgies e\ 986581 851095
er ere
PCT/ l9§02'9b?8/‘ Froazsss Und éo&p@%smf if@sd N BCG- 2EH GE
syntyt lnggmagngmbg UutCXdllpl e T (Addirtive friomHwth
i nt egmc&bersealarb!awmte Al Fop nlnaib Vol reagdbstmat e i ntegral in
resi|f’ F’%tho e OD' '%fy{frg E‘géﬁ“lfﬁ nker , 71% sol i ds
in 1. g or ¥| ng1 5—7 zab ! Q V\?ezlﬁh i< %r%) 100-scratch | 100-no effe
wat € rghlrwweéu Tfteoesm 85| n @@ﬂi Lﬁiemsmw'wwa)lfogm 884 [N MKk Rating =8 | Rating = 1
| di
BCGH propylene j jl rzﬁr&g' Cy @jleg‘(ure hawj r@éﬁnkg e "*Al so 1_00 ADR
no Efefh&CtﬁenG:BPL etkrads 13563 a36Y% solif=Xangd. e (a) A Catiopic
Res||rpdded.
Resin as in Example 3, but
undispersed, and without
Srosslinker (tem 81n the Polymetic MDI, 10 equivalents BCG -2EH GE
aﬁid orwe)zter items 11 y (functionality 2.7) reacted with 10 (Additive from 100-no 100-no effe
throuah 14 T(he resin was equivalents of caprolactam. Blended Example 2}, effect Rating =10
dilute% to 65‘7 solids with with MV to form 35% crosslinker on 0.75% BCG on Rating =10 9=
propylene glyz:ol methyl resin solids. total resin solids
ether, then 1.6% water was
added.
Resin as in Example 3, but
undispersed, and without
crosslinker (item 8 in the
synthesis) and without any
acid or water (items 11 .
- Poly functional blocked urethane
tehr:gﬂgﬂ ;f“t)HeAr??rlmt(Ia?; aIIIy, made from 24.6 parts ketoxime, 12.6 BCG reacted into | 100-no 100-no effe
ethangol amine was reylaced parts TMP, 62.7 parts IPDI. Blended resn, 0.75% on effect Rating =10
with BCG to provide 0p75<y with MV to form 35% crosslinker on total resin solids Rating =10 9=
BCG on total resin solids. resin solids.
The resin was diluted to 65%
solids with propylene glycol
methyl ether, then 1.6%
water was added.
Undispersed resin
synthesized as in example 1 Dibutyl tin
with integral carbamate ) ) ) ) ) dilaurate 0.76% 100-no effe
crosslinker, 71% solids in Aliphatic carbamate integral in resin Sn on resin Rating =10
MIBK solvent with 1.2% water solids
added to resin solution
Undispersed resin
synthesized as in example 1 acc;icc;mszeﬂrSrE
with integral carbamate Aliphati ) ) ) 100-no effe
crosslinker, 71% solids in iphatic carbamate integral in resin ExanIe 4}, Rating =10
MIBK solvent with 1.2% water Sot7asl f;ggsoﬁgs
added to resin solution )
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# Material Parts 1 EPON 828 1023 2 Bi sphenol

A- et hyl ene oxi de adduct 365 3 Bisphenol A 297 4
wQ2anowyet hanol 187.2 5 Benz 1dineth fam ne BCHUSHI08/072425

Benz Idinmeth famine 3.0 7 Diketimne' 182.3 8

N- net hyl et hanol amne 85.2 9 Sulfamc acid 171.1 10

Dei oni zed water 1065.9 11 Deionized water 735.9 12

Nl nn od wator 1156 4 12 Pnj od \Ant er Qg7 12 1

CT 4 8' M’ a% ﬁll [ I W AW ) _J LA.,I Ulll Lbu VVCA T OVUT J [
See émé’gni 00429] Materials # 1-4 ( Fg%g-?s%sE

tive from

H bi SFHEWGPgraP@a@% | enel Gl GarleltiGiboral RieSPh Ay, and 100-no effe
2- byt HARSS, uer thar ged into a re cta%%@ezmessel Rating =10
and |heat eebsiinden a nitrogen at mospher e [t 95T The

BC@+ r51-teaabicyio(df4.Q)Hec-beney| di met hyl am ne, Material #5,

“*Ala@$ 00 Addhetb effestt tired 2e483C 80 al | owed t o exothermto
around 180C. Wen the reaction reached 160C, a one
hour hold was started. After the peak exothermthe
resin was allowed to cool back to 160C, conti nuing

Exatipde hol d. After the hold the reaction was then cooled
to 130 C and the second portion of benzyl di net hyl am ne

(a) M&tationialRegi®, was added. The reaction was held at 130C
until an extrapol ated epoxy equival ent wei ght of 1070.
#At | Matedalpect ed epoxy equi val ent wei ght naterials 7 Parts
1and ERPQNDBR&t i mi ne and N- net hyl et hanol ami ne) were 1023
2add@ibphBnslAcetBgieh@bxidaddtile m xture al ljowed to 365
3exOBphehdéld around 150C. At the peak gxotherm a one 297
ghoun-Babdewasmopt arted whiTe alTow ng the reaction to 187.2

5C00BchgyIditiethyldih€’ The one hour hold fhe resin was 1.4
gdi <>@%h§ﬁg;me{hyﬁmniﬁgueous_ medi um consi stfing of sulfamc 3
Zaci hiafhigdie first portion of deioni zed water. The 1823
gai >;Nu,rn§ h?%t%%ldnﬁﬁ@r reduced W th the gecond, third, 85.0
99‘[15 S &arh rtrons of deiromzed 36 WD 2009/ 021095 1711
10‘\./ IDle /Ué Vbbiérq-éa water- IIIB I EbUI I.! T4 bdl.l UIII U bUdp10659
1703 DRSS ped—untit—thenethyt !bLb_utyi ketone 7359
17 ib%e‘ EEdWas e hydrolysis—of —the—diketime—was—+ess 1156.4
3 hatr—05% TulBO] To—2517g—of—the—above—atgueods =

30! |||:| eighizedv (¥ on—was—added—443 g—det-ontzed—water—Fhe 867.3

1 'ﬁgs heated to 70C under a nitrogen bl anket.

6 4g of an 85% solution of EPON 828 in m bk was then
[00128¢dedvigréRals ko1 -1 (BRORS 828, tHishend AgiHyRinexide &dddity bfphenol A

and%gutpﬁéetl?ﬁ@gﬂﬁgeégf?g%@relggﬁto e{ roe%cﬁohneve%ze an8 ﬁeastgcli underna nitrogen
atmosphere to 125°C. The first portion of the benzyldimethylamine, Material #5, was
added and the reaction allowed to exotherm to around 180°C. When the reaction
reached 160°C, a one hour hold was started. After the peak exotherm the resin was
allowed to cool back to 160°C, continuing the hold. After the hold the reaction was then
cooled to 130°C and the second portion of benzyldimethylamine Material #6, was added.
The reaction was held at 130°C until an extrapolated epoxy equivalent weight of 1070.
At the expected epoxy equivalent weight materials 7 and 8 (Diketimine and N-
methylethanolamine) were added in succession and the mixture allowed to exotherm to
around 150°C. At the peak exotherm a one hour hold was started while allowing the
reaction to cool to 125°C. After the one hour hold the resin was dispersed in an aqueous
medium consisting of sulfamic acid and the first portion of deionized water. The
dispersion was later reduced with the second, third, and fourth portions of deionized
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70C for 45 mnutes. The m xture was heated to 90C over

70 mnutes and held at this tenperature for 3 hours
wowadob/ogoexl m xi ng. 337g of deioni zed water wasPCTIES2008/072425

added and the dispersion cooled to | ess than 35C and

poured out. Exanple 8 (a) A Cationic Resin # Materi al

Parts 1 EPON 828 752 2 bisphenol a 228 3 Butyl

wat%rgr ?:rgil;ultgr}%: %#on%gsg‘;aggva%va‘fgﬁ& AWOR@S H@tgglaeBu I &)butyl ketone
libesitgd lyhe hadiot)sik3E HASdiké&int Wag &2 tEn .pOR131] Material s

100130) <70 26725 e ehaw® by Aobaf SouRE ok Bl pLiq dpnizec

watér. WiBe infigtorea e theatbaeior ACt urer @ mitrogeh blabigetal deedf b 85%

X Ot t o ,160C ddhat a reqwr d to reach 160C. . .
sl F8 o R b i oh e Foh GGt THELopeY duiation.
5.8 T mMRtvﬁsi aiddeE ages riggtdied thEPONM seiltlon anbithemiilirebheld at

BTG b R A o e

tembé@turé@dr&! hdi.lr§wﬁh gaﬁ@l m‘3><|r6?g” eS&;ﬂgei@tsti%m%gMaﬂeﬂ\{?@ then added and
rea (0] e acCl dal ¢ wat er
the B§PSrEIofRonlRd P Heaa I3 S PR et s (o

di spersion. Exanple 9 (a) A Cationic Resin # Materi al
Ex E g? WD 2009/ 021095 PCT/ US2008/ 072425 1 EPON 828'
4 2 Bisphenol A 132.71 3 MACOL 98 A MDD 12

gﬁ‘?@ A%Met hyl i sobutyl ketone (m bk) 15.54 5
PRIt RSRCNy i phosphoni um i odi de 0.30 6 MACOL 98 A

NOD-12 62 '—'\ﬂ 7 Met h\/l sobut \I| ket one ( mbk)} 3430 8

teydal i ne 7 80 10 1  Parts

L T 752

2 bisphenol a 228
3 Butyl carbitol formal 108.89
4 etppi 0.752
5 Butyl carbitol formal 298.63
6 JEFFAMINE d2000 2687.74
7 sulfamic acid 131.93
8 H20 7812.62

[00131] Materials 1, 2, 3 are added to a suitably equipped round bottom flask. The
mixture was then heated to 125°C. Material 4 was then added. The reaction mixture
was allowed to exotherm to 160°C, add heat as required to reach 160°C. The reaction
mixture was then held at 160-170°C for 1hr. Material 5 was added and mixed well.
Material 6 was then added as rapidly as possible. The resulting reaction mixture was
heated to 130°C, and held for 3 hrs. Materials 7, and 8 are preblended and the reaction
mixture was added to the acidic water solution under agitation to form a cationic
dispersion.

Example 9

(a) A Cationic Resin

| # | Material gm |
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11 Exanple 2, crosslinker 458.05 12 sulfamc acid

23.17 13 H20 568.1 14 H20 780.2 15 H20 550.0 1.
wEpm2210esi N avai |l abl e from Hexi on Specialty OPenUsnbg072425

2. Bisphenol ethylene oxide adduct avail abl e from BASF

Corporation. 3. MBK di ketimne of diethylene

triamne at 72.7%in MBK [00132] Procedure: Al
)

I
wet-ghts 38 81 ranrs—Hers—31—2—3—4and-5are
'fﬁarc' QR 828 4 neck round bottomflask, fit with a 350/-34
Zfi r;%l ala N N - 13271
Sty :
I‘?‘pntc : mxture exotherns to nhnllt 150C 62.50

*he tMﬁmYl'ﬁprt)ﬁl Kﬁéﬂ!‘eﬁfm'mﬁ)\pd to drop to 145C and held 15.54

&t thEéhSt”é%%’rYbeﬂﬁ$hP@Pm20<ﬂ1%rs Charaes 6 and 7| were 0.30

Bhen | MAGRH 98@MORY 8. 9 and 10 were added and fthe 6250

i xt udetindisotrdyldketone@d®)f or two hours. Charge |11 34.30

@pr ehdatimihe’o - 60C) was added and ni xed for 10 nj nut es28.50

@i t houN-meligbéthafiiSginef the reaction m xture was poured 7.80

it o [a, 5 phitdzebioysb(4i4®aec-52nand 13 with good 30.66
$1 1 1 1 IEIx@mplE® r@slimkerng di spersi on was m xed for 458.05
I T %ufhidlely and then charge I4 was added wW th 2317
§gi rigpe over about 30 m nutes and m xed wel'I. Char ge sgg 1

fRgided —and mixed well. —About 600 g of Watler andzgg o
ﬁg)l \Y @re distitied OTT under vacuunm at 60- 65C. '”55500

b

L g e
|sobl}t%gl R (mibk) 31.09 5

Et hyl tri phenyl phosphonl umiodide 0.60 6 MACOL 98 A
[0013DD 1Prod&tur@All weidhas laye ingmams.y lteketio A3, (dnartakd amhhmed toa4

I T

heatetdian 8D 20ri hiee i tB8 exdthesod foaatioot & °C. AheFempdratud2 @as allowed
to d%lpgéf 1945°é?én9ﬂglc§ gtstih[é t%%lnge{tL?rgA’forLZ hco)grs. Charges 6 and 7 were then
added. Charges 8, 9 and 10 were added and the mixture was held at 122°C for two
hours. Charge 11 (preheated to ~60°C) was added and mixed for 10 minutes without
heat. 969¢g of the reaction mixture was poured into a solution of items 12 and 13 with
good stirring. The resulting dispersion was mixed for thirty minutes and then charge 14
was added with stirring over about 30 minutes and mixed well. Charge 15 was added
and mixed well. About 600 g of water and solvent are distilled off under vacuum at 60-
65°C. The resulting aqueous dispersion had a solids content of 34.16%.

Example 10

(a) A Cationic Resin

# | Material gm
1 EPON 828" 614.68
2 Bisphenol A 265.42
3 MACOL 98 A MOD 1° 125.0
4 Methylisobutyl ketone (mibk) 31.09
5 Ethyltriphenyl phosphonium iodide 0.60
6 MACOL 98 A MOD 1° 125.00
7 Methylisobutyl ketone (mibk) 50.10
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14 H20 1623.3 15 H20 1100.0 1. Epoxy resin avail able

from Hexi on Specialty Chem cals. 2. Bisphenol ethylene
woziode2mekiuct avail abl e from BASF Cor por at i on. PCBUSNDE8# 2425

di keti mine of diethylene triamne at 72. 7% in MBK. 4.

30% by wei ght solution of gumrosin in diethylene

glycol nono butyl ether fornal. [00133] Procedur e:

Al | wni aht o or ane | o

+t 1 r

nar rvﬂg‘mp‘)e@fﬂoﬁsﬂérr ound—bottom-£ ookt t witha 824.95
Vtirrt :.-u-- npasurin hl ank 27.01
HLnt ed mﬁth’yh nQ’fﬂmeﬁn ¥t ure pynt hpr nrt: t o _about 50C, 48.68

The t@Hm'ﬁﬁQIrdp was allowed to drop to 145C and held 40.52

Bt nik2Q enper at ure for 2 hours Chardps 6 and 7] werel196.9

then | Gieeagin @Mro@es 8, 9 and 10 were added and the 17.92

4 xt uH2Gwvas hel d at 122C for two _hours. 19919 of thel623.3

tact/iR8® m xture was poured into a solution of iftens 1100.0

1. Epdxyaredinl¥ailikld frogddekicst Spedatiy Chéhacage 13 was t hen

2. Bisghtie bl 2ty lanee xidesadducirayadalse &owi BASRasrporatied. f or

3. MIBK diiketimineudf eletisyiehe themineha 7gerod ih MBH<.added wi t h

4. 38% ryr weightmoiutioalbbgum 3@siminmdietegleas dlycolinkaeh eyl letheCiiamge
15 was added and m xed well. About 1100 g of water and

di sti.ll ed off under v umat 65
10013530 ey P A A B il B Ao B anprago a 4
necB@oL&d%ottEwamdkeﬂtMtr( a ptirterCmpmnatorer meiasur#ﬁg i e, mlblegmet and
711. 2 Bi spheno Benz I d I
neafbet thda¢ T Mo BERPERY bp dhobf . F5egRe R e owed
to dEM@fm B15P84nd hefld bi thishiempkraturdifor 2 tiborsl GHangesls 28d ¥ wéfe then
tyl, Carbjt I faqrmal 3. e fromreactlo
aodgl" Xinatieoh o8 and gRere Scbeurinb SHRLAE AL 1o B 246 or o
houSuI ooty of ar[e r@adihnZnixiife Res poumedntaet solutbhhf Gems. 11 and 12 with
hatl 0 resin availabl.e from Dow.Che
good % |G HY kot BBkd AU T e AR SRRl Jassgiced for
thirty\@ni20tes /DA 1B&% cRLFE U32088 a8dét #dh sBrrinBalveorpputdiy méniges and
mix?c'; @%]I.E@XI V! t%@%%gfg{i?dn ﬁ#%%t%ga&r@lcoﬁouﬁw& \é%'f wak?er and solvent
are distilled off under vacuum at 60-65°C. The resulting aqueous dispersion had a
solids content of 39.37%.

Example 11

(a) A Cationic resin

# Material gm
1 DER 732 711
2 Bisphenol A 164.5
3 benzyldimethyl amine 1.65
4 butyl Carbitol formal® 78.8
5 JEFFAMINE D400 ° 184.7
6 bisphenol A diglycidyl ether* 19.1
7 butyl Carbitol formal 3.4

Resin from reaction product of materials 1-7 988.6
8 Deionized water 1242.13
9 Sulfamic acid 30.2
10 Deionized water 614.8

1. Aliphatic epoxy resin available from Dow Chemical Co.
2. Available as MAZON 1651 from BASF Corporation
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[00134] Materials 1 and 2 are charged into a suitably

equi pped 3-liter round-bottoned flask. The m xture
wor®dkemved to 130C and Material 3 was added. A@EUS2008/072425

reaction mxture was held at 135C until the epoxide

equi val ent wei ght of the m xture was 1232. Material 4

vvas then added and then the m xture was cooled to 95C.

s |Ia‘{)llefro reactl on hel d at 95C
b %;a @HE 2913 %ﬁﬁ?@ggg P-sampl e of the
@&?‘ﬂe 4 HPue SePeRRton 28 opanol 18 "HJ". A
m xture of materials 6 and 7 were added and the
[00134] X tMt€ridieH chndng iate thegéa insarsuifablgtequippe® SHtter r@ﬁn@ebottomed

flasg’\aalg%-r@g(%fre tygg hrggtselgfto ? M ‘%t a(?rgislylgt%/ 5I83 \Igg% g&dgdoxl%/k@ rgagtlon mixture
wasrﬁ@rdfﬁ ar EBHBC unﬂlﬁtﬁlé epogdel ety Gl Sedvargtiter tmﬂdlxﬁﬁe E@s 1232. Material
am ¢ ni ze

4wt et Bra S e kmEr 1k Booieaiq S5 MarefSh £ Had Sed and

the désqion snetvm ah@6°<a unfiegruGafineeHolds vizeosigndf afsadipldY the resin

G o Rl RO 13 703" Ml SORPoRCRE a7 ppre gaded

and Tth&2@ixtlbe’ h8ld undil thaoGarin€l-Holdt 1idSssitd Df aSSEGﬁWIéQiﬂ i e diluted

6 Dei ) 41,36, 1. A S t
50150, i el PIpHH GRSt 464 AL reo ks Boraa e g Eiure of
124P 169" dsdrizdd Gager 3and\3B-2306ulravidc | amal miesiofor &%Sanutes 614.8g

. Cor tion. 333 car on bl ack_ avail abl e f
deiqEAS B AP 85 [t SN TRl s hGF 5 AU epeHPEsTaBg had a
measired d§diias chaehtawm3emdbal container. Materials 3 through

5 were added sequentially to the m xture under a high

shear cowl es. The paste was cow es for 30 mn.
Exalet2 al 6 was added under | ow shear mixing and the

paste was stirred until uniform The paste was then

a) APagiwdrePae to a RED HEAD nedial m |l equipped with a
wat er cooling jacket and using 2 mm zircoa nedia. The
mast e MAerislhen mlled until a Hegman of >7 was Parts

abser \flonid ReWR BARRHIOZL095 PCT/ US20087 072425 Exanpl €1793

B3 (ASURMAIOL A Material Parts 1 Exanple 8, Cationic 508

RESTNMTI@3- 73 2 Butyl carbitol Formal 4,61 157.54
4 Kaolin Clay® 1235.82
5 Carbon Black* 16.94
6 Deionized water 41.36

1. A Surfactant available from Air Products Inc.

2. CR800E available from Kerr McGee

3. ASP-200 available from BASF Corporation.

4. CSX-333 carbon black available from Cabots Inc.

[00135] Materials 1 and 2 were preblended in a flat bottom metal container. Materials 3
through 5 were added sequentially to the mixture under a high shear cowles. The paste
was cowles for 30 min. Material 6 was added under low shear mixing and the paste was
stirred until uniform. The paste was then transferred to a RED HEAD medial mill
equipped with a water cooling jacket and using 2 mm zircoa media. The paste was then
milled until a Hegman of >7 was observed.
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3 Exanple 7, Cationic resin 40.98 4 Exanple 9

Cationic resin 504.52 5 Exanple 10 Cationic resin
wWQ@e®987109% Et hyl ene A ycol hexyl ether 10.36 WCT/US2008/072425

Dei oni zed water 24 8 Exanple 12, Pignent Paste 129. 26

9 Deionized water 1789.32 1. Avail able as MAZON 1651

from BASF Corporation [00136] Materials 1-9 are added

sequ tially under agitation and stirred until uniform
—a@@—geate the resin blend. This results in a paint

Matﬂl 28% on RS of 1,5, 7-

abi cycl o(4. 4. O)dec 5- ene comng fromthe resin.

T qf \/ nt  hyv weit aht + he Al Nt wne r oanmpmuead hy
BT Dy oea by dbromizod wntor ™ Parts
L= ;nggleﬁ,,‘Capgmc i nt # Material Parts 1 Cationig 11373
2r 3§H | r 3.|‘1 i | 40.39 4.61
3 3| Exampigi ‘e CtaHQm?quS*rhrml e 7 350 10| 4 Cationic resin2 40.98
4 s5Example FCationia repis ler'nl hexyl ether 90.86 6 504.52
5 phExampled Ofatishicreain 7” Exanple” 12| Pignent Paste 369.37
6 136thyteme QGlyeyl hexywether n oxi de paste' 147.63 9 10.36
7 DeDeivnized wedgrer 9472.05 1. Available as MAZON 1651 24
8 f 1 bNaBPIBH 2CBigpanaPesle. 2. Sinilar|to Exanple 3, but 129.26
9 w Deionfzedaddiért i on of 0.5% gumrosin on resin solids, 1789.32

1. Awilaible as MMAZ3N dB65 1 Bo@9BASF Borpatationi ¢ di butyl tin oxide
paste consi sti ng of a sul foni um epoxy grind vehicle

1001 sl b e el ailerd 4 stpBylifirom o

credvlat thiei adsin lblé)ncﬁr eTaddee‘auﬂeqmeat paint ywitindie28%agoi aRBonf 1,5,7-
duntil uniformtg create_the resin, blen
vi APk AbLALY B e DS Rt SRl SRy KPR B 5Pkt e
paindxiad @emoedcatbyydtrafiinationesshdusgldcssbyadaantaedovateef er ence.
Twenty percent by weight of the paint was renoved by
ultrafiltration and replaced by deionized water. 41 WO

Exapio14921095 PCT/ US2008/ 072425 Exanple 15 (a) A Gind
Vehi cl e

(a) A Paint
# | Material Parts
1 | Cationic resin Example 8 754.12
2 | Butyl carbitol Formal’ 40.39
3 | Cationic resin Example 7 359.10
4 | Cationic resin® 6556.21
5 | Ethylene Glycol hexyl ether 90.86
6 | Deionized water 214
7 | Example 12, Pigment Paste 1357.80
8 | Dibutyl tin oxide paste® 147.63
9 | Deionized water 9472.05

1. Available as MAZON 1651 from BASF Corporation.

2. Similar to Example 3, but with the addition of 0.5% gum rosin on resin solids, total
solids of 42.8%

3. A cationic dibutyl tin oxide paste consisting of a sulfonium epoxy grind vehicle and
dibutyl tin oxide, total solids of 55.7 in water, dibutyl tin oxide weight percent was 36.63.
[00137] Materials 1-9 are added sequentially under agitation and stirred until uniform to
create the resin blend. This results in a paint with 1.3% on RS of dibutyl tin oxide
catalyst and was used as a control reference. Twenty percent by weight of the paint was

removed by ultrafiltration and replaced by deionized water.
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# Material gm 1 EPON 828 533.2 2 non | henol 19.1 3
bi sphenol A 198.3 4 eth Itri hen | phosphoni um i odi de
w®@2009/0210But oxy propanol 201.6 6 nethoxy proparol/uSDngl72425
7 1,5,7-triazabicyclo(4.4.0)dec-5-ene 1. Epoxy resin
avai |l abl e from Hexi on Specialty Chem cals [00138]
Procedure: Al weights are in grans. Itens 1, 2, 3, 4
and 5 are charged to a 4 neck round bottom flask, fit
with a stirrer, tenperature neasuring probe, N2
Exablptnk®t and heated to 130C. The mi xture exotherns to
160- 180C. Hold at 160-170C for 1 hour. Turn heat off
(a) Agtinddh@&lesl owmly. At 60 C add 7. Allow the mixture to
exothermto 110 C then hold at 110-120C for 1 hour.

# alg o e reaction mxture, a g sulfamc m
TM&8Aalg of th t t dd 39g SOl g
@ TI53 g dei oni zed water and m x wel I, Add an
1 AEFEDRBYS g 533.2
2 c. 1 ]&,IIp‘.HéHbI J.O Og bUI | d.lll b d.bl U d.llU ||| X V\bl | . Tile 19.1
i was—a viscous—stightty hazy sotutionwth—a :
3 S0 ‘hgﬁqlﬁ ent Hf —38 ”3’ Exanpte—16{a)—Gind—ehicl e1983
4_Lgttyiirplienyl phospheniuiiodidd o = o Vehi ele809-9— 2 369407
5 o QUILPIonaNol oo ufi on 49 26 Materials weré added 201.6
6 JdPg E%VFHPP%}WOJ esulting in a resin dispersion with pH 50.4
7_dfl. 57 drnzapisyclo(4p. @)ﬁ@ﬁ'ﬁ; 9P8ste # Material Paris 1 pH

dj Epoxe sestva¥ailabte disovEe o Spacialy Ghammivalol GA 1.45 3
TiR22 43.14 4 Kaolin Ca 3 338.63 5 Carbon Bl ack4

00138 ol MBSl ety eme 38 8658 Rmngharoed o a4

neclP@Und3x0O8Y ﬂb?sKAmamtrQa SRSV G v aiuteamkeasfring mrétes, N, NttaBket and
neaby ATR0RO0 T AL B T 30 TBp GRRO! BbIeg 1 6% Bhour

Turm/hemrofharm ddchBigloviynevt €0 abitl @ndidwi the aniktbieet tobexothenm to 110°C
themﬁ6lalat998-t1§b5te¥or 1'\@5Lﬁ.r 'T%l §20 g of the reaction mixture, add 39g sulfamic

acid and 1153 g deionized water and mix well. Add an additional 15.6g sulfamic acid
and mix well. The mixture was a viscous slightly hazy solution with a solids content of
38.2%.

Example 16
(a) Grind Vehicle pH Adjustment

1 Example 15, Grind Vehicle 809.9

2 10% sulfamic acid solution 49.26

Materials were added sequentially resulting in a resin dispersion with pH of 7.05.

(b) A Pigment Paste

# Material Parts
1 pH adjusted GV from above 595.44
2 SURFYNOL GA' 1.45
3 TiO,” 43.14
4 Kaolin Clay® 338.63
5 Carbon Black* 4.64
6 Deionized water 46.7

1. A Surfactant available from Air Products Inc.
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S

3 through 5 were added sequentially to the m xture
under a high shear cow es. The paste was cow esed for
w@oosozLo9dvht eri al 6 was added under | ow shear PERUSIP08/072425
and the paste was stirred until uniform The paste
was then transferred to a RED HEAD nedial m |

equi pped with a water cooling jacket and using 2 mm

Exanpl e 17

T3 QEbBPtb ok @y

avrm1a fr hﬁ evvas then mlled until a

(a) A Paint #

! yall|§ ‘ejﬁgom? e ﬂ?r ;b%ts@g?. Exanple 8 191.1 2

onic resin, Exanpl

7 68.76 4 Exanple 3 Catl onic resin (at 38.1% NV
[0013%001\/&4er|aﬂ"a Elahy l2eiere @ratsienddaein l flag bbsm histdl coﬁta‘?ﬁ@mmiterlals

npl.e 16 25 Dej oni ze
3 thmaﬂ %meée égdWeﬂM@e'iv for éﬁ BXE eag
pasiéalvgs teliased for d0eniad detderse Guead hddddyurided &iw igidr atikiag and the

and stirred

ntjl for mto
pasrives st gt Pritosmp aistpania Wes fresgsaaet
mulltenwpp@@mml Wdtér dodingl kbt |teudhy T2 Mg zIreda inBeiagMhechbaste was
t een Pcli%cent bgré{V\@I ght of the paint was

| e
ther B0 Sty Hd TP

PGSO

wat er

Bloft 449"

he r esi

efgddp a

%t repl aced by dei oni zed

water. Exanple 18 (a) A Paint # Material Parts 1
Ex Caﬁlgflc resin Exanple 8 148.28 2 Butyl carbitol
' 6 3 Cationic resin, Exanple 7 53.35 4
E{P le 3 Cationic resin (at 38.1% NV 1086.56 5
ﬁﬁ?ene G ycol hexyl ether 13.5 6 Exanple 12,

|r1nrnnf Pacte 168 QR 7 Deionized wat
T AJ U O _—oUU T L=4 " | A~ AN [~A>aw | VAT

e

o ™

ﬁ\g@yﬁéﬁ% medial

T U I OX

# uglglﬁ ation 43 fﬁg' Parts
1 @e@o%l‘mmEWDlﬁ&mnm Q72425 [00141] Materials 1-5 1911
2 [ ButylLepyhitpl Eﬂmﬁlnt ially under r-ml tation and stirred 7.73
3 lﬁfﬁtlfpn'@ﬁﬂsmeﬁamﬁleﬁr pat e the r PQI n blend. Material 6 68.76
4 whxarpplgSdCatienicmaindali 3¢ 1%A)al | owed to stir until 1400.34
5 | EthytensGlxeel bexyhpther was added, and the paint was 17.4
6 _aPloovesti PeetesExampledbni ght . This results in a paint 25643
7 _WPelonized wateail yst . 1871.7

1.

[00140]
create the resin blend.

Available as MAZON 1651 from BASF Corporation

Materials 1-7 are added sequentially under agitation and stirred until uniform to
This results in a paint with 1.25% on RS of 1,5,7-

triazabicyclo(4.4.0)dec-5-ene coming from the grind vehicle. Fifteen percent by weight

of the paint was removed by ultrafiltration and replaced by deionized water.

Example 18
(a) A Paint

# | Material Parts
1 | Cationic resin Example 8 148.28
2 | Butyl carbitol Formal’ 6
3 | Cationic resin, Example 7 53.35
4 | Example 3 Cationic resin (at 38.1% NV) 1086.56
5 | Ethylene Glycol hexyl ether 13.5
6 | Example 12, Pigment Paste 168.03
7 | Deionized water 1092.31

1.

Available as MAZON 1651 from BASF Corporation
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Exanple 19 (a) A Cationic Resin A EPON 880" 464.01
Bi sphenol A 153.61 Ethylene | col nono- 2-ethyl hexyl
we@edwen21025 00 B Et hyl tri phenyl phosphoni um i odi BE&T/0S2088/072425

C Et hyl ene gl ycol nopno-2-ethyl hexyl ether 56.76 D
Crosslinker2 495.07 E 1 ,5,7-triazabic clo 4.4.0
dec-5-ene 21.21 F sulfamc acid 27.55 H20 438 G H20
891.97 H H20 131 1. Epoxy resin available from
Hexi on Specialty Chem cals 2. Crosslinker prepared

[0014f11 omvltaieeialeaasb'rsnadd@ﬂ sldqumtlmhmagttaﬁ@raﬁwﬂmd until uniform to

cre& Ig | enebleﬂa naebﬁ édet alc#cﬁggg e quétdga%angcbtoaﬁtg until

unif@rhrar M@darbD? wad 2066k andab@gaiboivhe ENdersts, stif berighf) Enis results
rreF1 rature nmeasuri ng probe, N2 bl anket and
in arﬁ’é‘%ﬂ@’& 98 ' The mixture exotherms. Begin 1 hour
hold at 160C. The peak exothermwas 171 C and the
tenperature allowed to drop to 160C. After 1 hour,
charge C was added. Charge D then was added and the
Exafipid g e was held at 115C for 30 mnutes. Charge E
then was added and the m xture held for an additi onal
(a) ACambmivResin 12609 of the reaction mixture was poured
into a solution of itemF with good stirring. The

pesull BpmN dsg'per sion was m xed for thirty m nutes and4g4.01

t hen | @isphegRolA Was added with stirring over aboyit 30 15361

M NUT &ShyA8HE dTooRRoNB! -otiyREgFetRbmas_added and 1 Xed 12,00

BET T | EtWRFiSRerANShosBhURDh iEdighl Were distiTTed of I under 7
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Hidi #1iH29 rate such that the tenperature rim:\q nm‘ 131

1. Eppuekeginayailabie Fomdgxiqrodprecialty Geaticals | ut ed wi t h
2. Capgslinkan @rep ag%ﬂrorﬁmﬁ)tezmw|quéwrhyanﬁémamlese@ﬁwp@pz@ne

carbonate (detailed

[00142] Procedure: All weights are in grams. ltems A and B are charged to a 4 neck
round bottom flask, fit with a stirrer, temperature measuring probe, N, blanket and
heated to 125°C. The mixture exotherms. Begin 1 hour hold at 160°C. The peak
exotherm was 171 °C and the temperature allowed to drop to 160°C. After 1 hour, charge
C was added. Charge D then was added and the mixture was held at 115°C for 30
minutes. Charge E then was added and the mixture held for an additional 30 minutes.
1260g of the reaction mixture was poured into a solution of item F with good stirring.
The resulting dispersion was mixed for thirty minutes and then charge G was added with
stirring over about 30 minutes and mixed well. Charge H was added and mixed well.
Water and solvent then were distilled off under vacuum at 60-65°C. The resulting
aqueous dispersion had a solids content 39.19%.

(b) Preparation of the crosslinker
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(a) A Paint # Material Parts 1 Cationic resin Exanple

19 1454 2 Deionized water 2346 [00144] WMaterials 1
wapaop e added sequentially under agitation BETUS2008/072425

stirred until uniformto create the resin blend. This

results in a paint wwth 1.99%on RS of 1,5, 7-

triazabicycl o(4.4.0)dec-5-ene. Exanple 21 (a) Cure

Results Set 2 [00145] The el ectrodeposmabl e coating

on nct t o 12 1A 17 1 Wy N
el bet rn,qﬂangamﬁt‘ﬁxlﬁpé:tr WieShat ed—steel|unddy 502
CU’..di ti nPgOFlylﬁrplqa‘fmﬂat o-pbrovide an ellegtr ngrawc! t
£19 m t hil Ekwane glyco 2440y, ¥r s lusi r51§3

procedures known to those skilled in the art The

[00143?”@?1%@{@{ 17 ép@dbt&UAé‘&’Z'o?ocfﬁﬂs@b\ﬁﬁtth ‘”thI‘éemhé‘Featch@n exotherms.
eratures and times i ndi cat ed Eanesvvere

AdJ‘ﬂ%é'ﬁ%adq'Uﬁn @lg sughythak heda@pg@ile sloes (g e%F@ieﬁd OASTRhe reaction
wasQﬁéTQa‘lLﬁecﬁvﬁttﬁ'@ﬂi]yf‘én@‘gﬁy@oltrhgncf olehighelg| BmeePt i ons:
Acetone was uséd rather than M BKS  no water cleaning
of panel, 100 doubl e rubs are done using a cheese
cloth, and the rating scale is as |listed below 1 -
through to substrate in <50 2 - Through in 50-100
_ﬂlﬂ&ﬁExa - Very severely marred. Scratches to netal
(a) R#Rinty 4 - Severely marred only over area rubbed. Can
Scratch to netal 5 - Marred over rub area, can

#S ,W%ﬂ hrough to metat 45 WO 20097/ 021095 Parts

— 4

1 PEOLHHORR PE&hee 18 - MVarTed umi formy|im Center of — 1454

oT B nBad whtdr ' CUl't, but—possibie to scfatch to metal 5345

7 = NOom unrtormnart I nmyg ovel 1 u'u dl ©d, cannot—scrat bil
to netal 8 - Scratching, very little marring of rub
[00144i] e daterials Hotng (2 are ladded nesakntially -urSler glgitatinr and atimgd  until

oy BB e 0B 80 S BNA0ETE VO M 4Ptk 15
triaﬂb&ydo(ﬂddoldevé ane. Pai nt Exanpl e Solids Resin Solids

Rub Rating Rubs 138C 30" 1 5 Exanple 13 0 1.28 149C
30" 8 100 160C 30' 8 100

Example 21

(a) Cure Results Set 2

[00145] The electrodepositable coating compositions of examples 13, 14, 17, 18, 20
were electrodeposited onto phosphated steel under conditions sufficient to provide an
electrodeposited film thickness of about 24 micrometers using procedures known to
those skilled in the art.  The panels were then cured in an electric oven at the
temperatures and times indicated. The panels were tested for cure by acetone double
rubs using ASTM D5402-6 Method A with the following exceptions: Acetone was used
rather than MIBK, no water cleaning of panel, 100 double rubs are done using a cheese
cloth, and the rating scale is as listed below.

1 — through to substrate in < 50

2 - Through in 50-100 rubs

3 - Very severely marred. Scratches to metal easily

4 - Severely marred only over area rubbed. Can Scratch to metal

5 - Marred over rub area, can scratch through to metal
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171 C 30" 8 100 138C 30" Not run Not run 149C 30

Not run Not run Exanple 17 0 1.25 160C 30" 2 81 171 C
W@009021000 138C 25' Not run Not run Exanpl e 2BCDU3$2099072425

149C 25' 7/8 100 160C 25' 8 100 171 C 25' 8/9 100

138C 30" Not run Not run Exanple 18 0 0 149C 30' 1 2

160C 30" 1 3 171 C 30" 1 5 138C 30" Not run Not run

Evaml e 14 1 2 0N 1/I0f" 20! 12 1&:0!" 3 ! 7 1(\(\ 171

1
6 - Maredunjifomiyiia ‘éQnter pf-ri 2rea, difficult, but possible 1o &crgtg;jg 0 bty
J a1 A, O 7 j - )

9 - Wikt spratphmg@f rup ﬁi?%rﬁ@tﬂmoi $¢ratf)!3 twmeba_h 3 Sulfanic Acid

10 -Idmyvisiblerddgmagiezed Wat er 315 5 Dei oni zed Wt er 50
[00146] Materials 1 and 2 were added to 2 liter steel
beaker and m xed under high shear cow es bl ade
agitation. Materials 3 and 4 were prem xed and added
slowy to the bismuth resin paste and the resulting
m xture was stirred under high shear cowes agitation
for an additional 30 mnutes. Material 5 was added,
and the paste was nedia nilled 3 hours in a Chicago
Boil er Red Head M I I equi pped with a water cooling
jacket using 2 mmround zircoa nedia. Exanple 23 (a)
A Gind Vehicle [00147] This exanpl e describes the

preparatipn gf a|jquaternary [@anmvonum sallt  Acetone double
DBTO Temp | Time
on % BCG*
Resin Additive on
Paint Example | Solids | Resin Solids Rub Rating Rubs
138C 30’ 1 5
149C 30’ 8 100
Example 13 0 1.28 160C 30 3 100
171C 30’ 8 100
138C 30’ Not run Not run
149C 30’ Not run Not run
Example 17 0 1.25 160C 30 5 31
171C 30’ 6 100
138C 25’ Not run Not run
149C 25’ 7/8 100
Example 20 0 1.99 160C o5 8 100
171C 25 8/9 100
138C 30 Not run Not run
149C 30’ 1 2
Example 18 0 0 160C 30 ] 3
171C 30° 1 5
138C 30’ Not run Not run
149C 30’ 1 12
Example 14 1.3 0 160C 30° 7 100
171C 30 8 100
*1,5,7-triazabicyclo(4.4.0)dec-5-ene
Example 22
(a) A Catalyst Paste
| # | Material gms |

46



contai ning pignment-grinding resin. Exanple 23-1
descri bes the preparation of an am ne- acid salt
wQeaveedyi ng agent and Exanpl e 23-2 descri besPe€ies2008/072425
preparati on of an epoxy group-containing polyner that
was subsequently quaternized with the am ne-acid salt
of Exarrpl e 23 1. 23- 1 The am ne-acid salt

215 :Blwlﬂh;f|b><|dﬁag 4 ROA\!agt ic acid aG]IIeJ Hio g 241
Bei oniSulfamicAGd 2136 11 1. Polvieri L e

yneric diisocyanat
Aormme rDQ'%'4e\¢ Water | able from Dn\/\/ Chemical Co. 2 315

Bvai || Algienized WateON 1651 from BASE Corporation [00148] 50
To a suitably equipped 5 liter flask material 1 was

a [ : n
(0014802 MG TiokF o5l ey i {2 fer S8V BEKor AT Uikt high shear
cowsfs btade rdagidaticd. Maberiaigy 3t &nds 4adeliet premixachand @dded siowly to the

blsnmtgﬁtﬂéglg déf?%e aalnhOtWqu l9’[| %J&ﬁfenWaQ Hir rteﬁrniﬂﬂe hlf%lﬁ Sﬁ%ar 1cowles

at that tenperatu .
agithtinuy fouan iaddisomngd 3@t reinpieac tNlaserial 5 wafeadd@oeyd\ﬁw Rasie was media

milléjc??q{om{ﬁia @ﬁlcbgé ?&@ﬁ%@%ﬁé%@%@%gg&wﬁtng w&t'epgoolmg jacket

usingCMuB2008 20@R4nediaover a 25 minute period, followed

material 5. The reaction tenperature was held at

about 80 C. for about 6 hours until a stalled acid
Exapwlai@3 of 70.6 was obtained. 23-2 The quaternary

anmoni um salt group-contai ni ng pol yner was prepared

using the follow ng procedure. # Material Parts 1
(a) BiGxipHefedicler Dig | cid | ether' 528.8 2 Bisphenol A

224.9 3 Butyl Carbitol Formal2 83.7 4

et hyl tri phenyl phosphoniumiodide 0.5 5 Butyl Carbitol
[0014Fd)rlﬁ1isz exgmple désaives ethacprpguativer ofi 2i nuatagernt a@3ndnium salt

con% |§%§&b%@e%swak%raélé des%n?gé &%ﬁ@r?ﬁ% of an amine-

acuobsa‘rhemaiemizlnr;g gt laabl @(WR@s@ewtlbemtr@hwﬂpwhorCof an$epoxy

gro@g}htgaﬁp g%lynﬁ%Y%elth%u@?eWWq&ﬁgt% zfedtheiﬁ@ amine-acid salt of

Example 23-1.
23-1

The amine-acid salt quaternizinig agent was prepared using the following procedure:

# Material Parts
1 Dimethyl ethanolamine 445
2 PAPI 290’ 660
4 88% lactic acid aqueous 512
5 Deionized water 2136.11

1. Polymeric diisocyanate commercially available from Dow Chemical Co.
2. Available as MAZON 1651 from BASF Corporation

[00148] To a suitably equipped 5 liter flask material 1 was charged. Material 2 was then
charged under mild agitation over a 1.5 hour period, followed by a rinse of material 3.
During this addition, the reaction mixture was allowed to exotherm to a temperature of
about 89° C. and held at that temperature for about 1 hour until complete reaction of the
isocyanate as determined by infrared spectroscopy. At that time, material 4 was added
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[00149] Material 1 was charged to a suitably equi pped

5 liter flask were added, under mld agitation.
wokden2@bs 2 was t hen added fol |l owed by mat eri aPCBUS2V08/072425

material 4. The reaction mxture was heated to about

140 C., allowed to exothermto about 180 C., then

cooled to about 160 C. and held at that tenperature

for,about 1 ho hat { e ric_product
ovef, 3128 Alie R at et et e T Gabley SRR RS et at
aboui 83C.dor st 6 hemrsaodl estalleal acid edpe bAT06 evacfobtdiragt 130
23.5 at which tine material 5 was added and the

enperature |l owered to about 95-i 00 C., foIIovved by
the addi tion of materi al t he am ne- aC|

The Quatenayy dfmﬂ@mw@ﬁa't atougscomfamm PolyTRer WakiPigpares using the
Werd

folloyying prase subsequently followed by the addition of
about 1428 1 parts by weight of deionized water. The
#eact| iMaterialermer at ur e was held at about 80 C._flor Parts
dppr oBispeaohA Bighsigvkethet'i | the acid nunber of fhe 5288
React|iBisphpnelduct fell below 1.0. The resultant 224.9

Guat e Byl Casvitebhérmalsal t gr oup- cont ai ni ng pi gnent 83.7

n
gr i ndietlyltrigsanylphvasphoniunhiedideeduced wi t h about 334.7 0.5
par t § Buyyl @arlgifot Forafalt he sol vent of Butyl Carbit ol 164.9
Bor malamitecadinlgfatdfitifg aderfbrgnid Vehi cle # Material gm 4184
¥ EPO®fotizeadvatdr 2 non I henol 19.1 3 bisphenol A 1428.1

898 3 BAY CARidPBSHIEPI095 PCI7 USZ0087 072425 4 etn 11713347

1. Iggzldyl B{he? BNShAHRLI R‘ébﬁ‘t%e‘r’mdﬂy Qaﬁ’éﬂl@ﬁbﬁmm&%ﬁ}ﬁeh C‘ﬁ%mﬁal Co

as tgogy propanol 93. met hoxy propanol .
|I9&|é%§WZCbN]lgé1 ﬁom%/—@l—‘* e¥¥popiteRancl 6.9 10
dei oni zed mater 11 di nethyl ol propionic acid

T
milcaggitatiam| én/lattemﬁhmees)m&ni asdeChietiivesl byCoaterzl BRI @2&rial 4. The
reacé%ﬁ?rﬁ%@@%ggﬁea@ o éﬂ:?du% 1;-ItO éﬂga/aﬁ t6 %xat[ht%H'h tt@%‘oéfut 180° C.,

heat
theatdadebtd abwue1ed herand keld aBtDaatemnelrmhreHer dbautt 11t&®ur 1&3kat time

o 55 1558 15y Ml 3PS 9523 98 s s
wasntbes goadd amademaerawrwafs ab@sé 30 h&napwhighdmet matetali Zlwas added
and\tﬁé té%ﬁ@e?’tugﬁowgr%ﬁrto about 95°100° C., followed by the addition of material 6,
the amine-acid quaternizing agent of 23-1 over a period of 15 minutes, and subsequently
followed by the addition of about 1428.1 parts by weight of deionized water. The reaction
temperature was held at about 80° C. for approximately 6 hours until the acid number of
the reaction product fell below 1.0. The resultant quaternary ammonium salt group-
containing pigment grinding resin was further reduced with about 334.7 parts by weight
of the solvent of Butyl Carbitol Formal.

Example 24
(a) A Grind Vehicle

# Material gm
1 EPON 828" 533.2
2 nonyl phenol 19.1
3 bisphenol A 198.3
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1288.2 g of the resin into 1100 g of deionized water

(material 12) with stirring. Mx for 30 mnutes then
w@oaonemoes i al 13 and mix well. 30% of the coatP@ImUS2008/072425

conposition was renoved by ultrafiltration and

repl aced wi th deioni zed water. Exanple 25 (a) A

Pi gment Paste # Material gm 1 Cationic Resin exanple

234 2—Cati-onic—Resin—exanple 242267423

URF '@my't“ﬂ“e”‘y phosporniigiedidl g1y c ol hexyl etherl 39 5 0.7
$i p2 Poioxy Propapg| 1 g~ 99.3
PiO22 _.J!;‘p vaap SPERSE-103 208 7 PR '\'T':Y 200452 8 :
Ottri |MQ&ipFQpaﬂQ 5 O Dejionized vwater 300 10 FA8105 93.9

4698 | gnethgxyprepanohct ant available from Air Products 20.3
Bnc. | Thiodrtiae! avai [ able from Kerr McGee 3) A K%I in 1213
Al ay | Dutxy BHILANPY om | MERYS Inc. 4) A carbon bl ack 6.9
HVai || slelonized watedequssa Inc. 5) A cationic silica 32.1
phst e dmeh@obprppipnis agidl i ca, manuf act ured by PPG 133.1

123 dustDaiaszedvoéns1] Materials 1-8 were preblended in a1100

13 at |IDeidniredplast i ¢ container. Material 9 was added 790

1) Digly¢ithg ethextafiBisphensletl scemerdallysaviailabld frerpRestutivasCligneical Co
@é’&'%% on a PREMER m Il 49 WD 2009/ 021095
as 8008/ 072425 until a Hegman readi ng of >7 was

[00150&3 QGheagb midbdrials 'lﬂithrg@%hl\@ﬁo Tahﬁgtaal‘gic&ﬂlpip@ﬂ tilagk @astr@atl BNTR5°C.

t he aste S e or 1t1o ur . oe

TheygifaTias Hamen o SINerndp oG and ety Peg Sicidk BRE for 1 .
Aftelr &% NhiBh@dtedd HaterdlFB- grre)mbl u@amve aﬁd%eﬂmn%té’lﬁalsléﬂﬁi%ola at 78°C

Sts ast e |.onl z wat er
untigfHeSirb35ctal BRE AR S WEa JESmben e UYRRR PecRsb Rl aRNES OK. pour
128825 6f thé eswth mmwmrocg Ngﬂ de/oraalealvliawd (matérl'abzzﬁﬂﬁ stlrrlng Mix for 30
terials ar e

mini@3, B 19661 PRLEAE A BV Seand0ia PatEdcaRing; garbosiion was

removed by ultrafiltration and replaced with deionized water.

Example 25

(a) A Pigment Paste

# Material gm
1 Cationic Resin example 23 418.6
2 Cationic Resin example 24 2267.2
3 SURFYNOL GA' 84.5
4 Ethylene glycol hexyl ether 39
5 TiO,” 2780
6 POLSPERSE 10° 208
7 PRINTEX 200* 52
8 Yitrium Oxide 84.5
9 Deionized water 300
10 FA810° 4698.9

A Surfactant available from Air Products Inc.

CRB800E available from Kerr McGee

A Kaolin clay available from IMERYS Inc.

A carbon black available from Degussa Inc.

5) A cationic silica paste, 10.52% parts silica, manufactured by PPG Industries.

2Lz

[00151] Materials 1-8 were preblended in a flat bottom plastic container. Material 9 was
added to the mixture to reduce viscosity. The paste was then milled on a PREMIER mill
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24 hours.
on tot al

This paint was 21.5 % sol
resin solids from all

pai nt

1. 2% bi snmut h
Th

i ds,
conponent s.

i s

w@ainn2mes made to a scal e of 12000 grans. 30%@f/Us1968/072425

coati ng
and repl aced with dei onized water.
Addi tive Di spersi on # Material gm

conposition was renoved by ultrafiltration

Exanple 27 (a) An
1 Sulfamc Acid

untiba Mo @ngestie 5 57 e Sasflde MRIRMR, 10 ies Bemhacad 1y g paste

and3havpasté van nailtkhfdr amdéditioraphd@at i on f
di spersion. Exanple 28 (a) A Paint
El ect rodeposi t abl e coati ng Exanpl e

ormng a
# Material gm 1
26 2865.67 2

ExafAqghth 26 ve di spersion Exanple 27 34.7 3 Deionized water

99.63 50 WO 2009/021095 PCT/ US2008/ 072425

[ 00154]

2 and 3 were preblended and added to a

%/%ten[ial
(a) AVon of paint 1 (nateri al

f\()/

1) under agitation. This

paat—was—21--0-06selH-ds—1-17% bisruth—and2%of

RoaiMatedar o, o ple—4 on total resin solidsfr Parts
Idal nt WZ7 nr%\'ilpglc % /o U}ﬁndf he goati ng CO”}'JOS. ti 100
gzp_r_n;)\ f{‘gmé/’nt maﬁte:ﬁ)ﬁalmme.ng’ onh_and rpnl ::mprl with deiloni 70{‘!1489
Wat en Cwmpasteﬁxampleﬁ’@%m. onic Rpm n_# Materi gm 2.45
t EpOPeiiZediveto; 2" Bi sphenal A 185 8 3 MACOL 198 A 84.24

MOD A xaignis, auforpstive elestsedapopitakie serin oHNEkgommerzally vailable

fron’iz—bbﬁl Iﬁ&ué?rl'lfsnyl
65.54 7 Methylisobutyl

phosphoni um i odide 0.42 6 MACOL 98 A

ketone (m bk) 12.13 8

[0015&ét Mﬁtermks 53nraGgh 9 are aedddsequehtialyluademnrgiaBoroand atpwed to stir
ossT}% éiﬂp{ﬁlgiﬁi} %'S%Iic%, q.eé% Bishilleh & tofd reditt solids from all paint

components.

This paint was made to a scale of 12000 grams. 30% of the coating

composition was removed by ultrafiltration and replaced with deionized water.

Example 27

(a) An Additive Dispersion

# Material gm
1 Sulfamic Acid 8.05
2 Deionized water 60
3 Example 4 31.95
[00153] Materials 1 and 2 were blended until uniform. Material 3 was then added under

agitation forming a dispersion.

Example 28

(a) A Paint
# Material gm
1 Electrodepositable coating Example 26 2865.67
2 Additive dispersion Example 27 34.7
3 Deionized water 99.63

50



12 sulfamc acid 43.46 13 H20 1080.18 14 H20 1521. 15
1. Epoxy resin avail able from Hexion Specialty

w@henioz@abs. 2. Bi sphenol

avai l
of di

bl ocked ur et hane crosslinker

[0015%&,‘?&3

abl e from BASF Corporation. 3. MBK diketi
ethylene triamne at 72.7%in MBK. 4. N
the reaction produ

A Sl SR

| ent s of Lu

EheLgr3 WFWa?{S

et hyl ene oxi de adductPCT/US2008/072425

m ne
ct of

(mﬂterlal 1)

undkls aglitaaibn 8®%Spdmtdﬁasl 21, M°BP%0I|{1Q0115’5’,]6 kﬁ!ﬁrﬁ@tﬂﬂaﬁ@ 2%Abt Additive of

exaffis dodn; b1l o

éE'de hﬁﬁ‘d aBol??i‘”&thPmBQ’P?”t? | SO% Ph te coating

confpokitio e vas remPRIdadyLlieafMERDH rant YelacdaewithNTeidti2dtkedteand
heated to 130C. The m xture exot herns, but was not

al l owed to exceed 145C. The
Exatpie@nd for 2 hours.
Reaction was allowed to proceed until
i.val

AV

() bl

t enperature was hel
Charges 6 and 7 were then
an epoxy
E% wei ght of 1167 was observed. Charges
P added and the mxture was held at 12

d at
added.

8, 9
2C for

two hour S- The heat was turned off . and material 11
s stirred for 10 minutes. gm
The 1 &EONE88 i xt ure was pour ed into a solution lof 430.27
2t erg BISPhSRAI A3 wit h rmnd stirring After 30 mnut ps 185.8
#at er iMACQY 9%_%bd_sj_madwgﬂ_m_nu1ﬂ_&ﬂout 87.5
31 WoOMajlodisobutpdstape mils2 008/ 072425 700 g of water  21.76
and s ditiwdtnphemeplkiisphonivedoddé under vacuum at 60-65C, 0.42
&nd 1 &MROL 9BdMOB t*h dei oni zed water The resultling 65.54
dqueolMetilylispeutyliketonegdite) sol i ds content of 37.9% 12.13
Bxamplietigfhefa) A Cationic Resin 1 MAZEEN 355 70° 53.37
H423.| f0methype@bhSlammed 15.12 3 Dibut TtindilTaurjate 2806
10 02 | 1%, 79idsapieydo Us0PanaidpecV/ 2U 200. oU 5 sulifam € 19.73
fcid Gfos{sﬁnkéﬁ deioni zed H2ZO 1623.68 7 dei oni zed HZO 434 44
155. 8 famfHc[E fUnctional di ol of am ne equi val|ent 43 45
yET g IHz 3T avartabte from BﬁKSI—LCUr‘pUr‘at‘I_Un—[—OFOTW
Bllt IIU L dle Llldl geu to—= L|- IIBLK IUUIIU UUllUIII 152115
d.b y IIl. VVI I.II A DLIIIUI, LUII}JUI d.I.UIC IIL‘,G.DUIIIIQ
wr%bp%x r%?n ﬁeﬂoﬁsggaal Ko oo, T
”%e eaa 4 g oS
O et\’wﬁ ermto a

WM@SEO&%@%F&M% c%ssl ihr%agﬂ(fﬁt Blro%ux\fagf tlaeébuﬂlglle%ts of
ate M70L (a polymeric MDI), 2 equivalents of ethanol and 8 equivalents of
methanol. Used at 80% solids in MIBK.

[00155]
neck round bottom flask, fit with a stirrer, temperature measuring probe, N, blanket and

Procedure: All weights are in grams. ltems 1, 2, 3, 4 and 5 are charged to a 4
heated to 130°C. The mixture exotherms, but was not allowed to exceed 145°C. The
temperature was held at 145°C and for 2 hours. Charges 6 and 7 were then added.
Reaction was allowed to proceed until an epoxy equivalent weight of 1167 was
observed. Charges 8, 9 and 10 were added and the mixture was held at 122°C for two
hours. The heat was turned off, and material 11 was added and the mixture was stirred
for 10 minutes. The reaction mixture was poured into a solution of items 12 and 13 with

good stirring. After 30 minutes, material 14 was added slowly over 30 minutes. About
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until the infrared spectrumindi cates the absence of
i socyanate (approximately 1 hour). 1395 g of the

WO e@eN21095 M Xt ure was poured into a m xture of PCT/ERM0H072425
and 6 and mxed for 1 hour. Item7 was then added
over about 1 hour and m xed for about 1 hour. The
resulting aqueous solution had a solids content of

a t 36%  EX A Pai nt
7003281 BAiEL 2 5P RO 58 et Vacsl] BLEY-BP S A rBglegishes
withdeiartizdd watebithe Iredultingedqded®s dispetsibi bpy beokdgdontait of 37.9%.
phenyl ether 3.5 5 Cationic Resin Exanple 30 36.6 6
Cationic Resin Exanple 7 73.3 7 Noronox C53 3.3 8
Exabiptd 3@t ant Blend 5.2 9 Paste 5 212.1 10 Dei oni zed
water 1865.3 1. A plasticizer available from PPG
(a) Adtisttic Resin 2. Avail abl e as MAZON 1651 from BASF
Corporation. 52 WO 2009/021095 PCT/ US2008/ 072425 3.

1A [UAZBENaS6 7@Vai | able from CECA S. A. 4. A bllend of 1423.49

2sdlasent sciand surfactants consisting of 31.26 parts 15.12

3 et|ybependlavene butyl ether, 31.26 parts SURFYNOL 104 {52

4T|\’I'ﬁj{@éde€tmls@cyfahg@8ﬁyg’o Product Tnc, 32.46 parfifs 200.50

5 NOT@iRRicRi@vai Table Trom CECA S'A-, 5 parts @acetic 7973

6 a0l &hiormzedFysTH I @7 paste o Exanple T2-Wth marerial 1162368

7r e@yi_léé]e grl no ven| cle OT exarrpl e 24 d reSI%689

1. B 1I'He“?‘f%r?t§8@8dub’?%‘l’ in gb.vmsm g\{é, h‘t‘°11 é;"ééa‘latble from BASF

are a quenti
Cor n ﬁé’t'irred until uniformto create the re3|n bl end.

001 ke Arso5aACEERBRh L2 R Pt B BYSCgH Gyt e,
temaehieﬂle rmaiutlmga ppmerEnd_/\N§ bEnkeatd tnixeslt fior 10unih'uies Item 3 was
add%ﬂ'tafga tlg% o rrvl\fartn %ﬁé{;n%c? 8?%2%0@2%%2&%@%% reactlon mlxﬁjre to
exoﬂﬁtahylterwm&uymm tddaberhtube bet 0®*C5 TRe Hiixtyleewas Geyclodld at 100°C
untim)é%fraErteQ %E)ecgtu?n indicates the absence of isocyanate (approximately 1 hour).
1395 g of the reaction mixture was poured into a mixture of items 5 and 6 and mixed for
1 hour. Item 7 was then added over about 1 hour and mixed for about 1 hour. The
resulting aqueous solution had a solids content of about 36%.

Example 31
(a) A Paint

# | Material Parts
1 | Cationic resin Example 29 1371.5
2 | plasticizer’ 189.8
3 | Butyl carbitol Formal® 39.5
4 | Propylene glycol phenyl ether 3.5
5 | Cationic Resin Example 30 36.6
6 | Cationic Resin Example 7 73.3
7 | Noromox C5° 3.3
8 | Surfactant Blend* 5.2
9 | Paste® 212.1
10 | Deionized water 1865.3

1. A plasticizer available from PPG industries.
2. Available as MAZON 1651 from BASF Corporation.
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4 Zinc xide (ZnO 1.73 [00158] WMaterials 1 through 4
wer e added sequentially to a 4 liter container under
wa@giohaziooh with 10 mnutes stirring between adPST/UIIN0E072425
results in an el ectrodepositable paint with 0.7%
1,5,7-triazabicycl o(4.4.0)dec-5-ene and 0.2% zi nc
metal on resin solids. Exanple 33 (a) Cure Results
| es 24 26, 31, and 32 each

gwgpggls ig%%gg%g%% Ak %@p?riﬁ Bgely ‘ol buty

guglj]nc 3 parts
Nor%m

: l?ﬁf% out 24
8&@? Xa"f‘ 81 C}% t W GO vesrle pieawle
24%333f§t§°' %Ib?%%tg Zr%tr$ éael elpecgé;‘\f:\*?cetone doubl e rugs

AS M 402 Met ho d
o013} Bt 858 e Sﬁ%‘ée”dég’d“’}‘g( RElatiof 2a\ARd ugl uniform to
creatatiied réélre@mndg Mfateﬁaln@|wasléﬂhed0aﬂd thel pHISt WAL alldl@itEto stir until

umfprr%tr&laF%rrwg’rhq rr%al?tleg : N‘a&i‘%ﬂ &I%.g @@%&%@%ﬁ%%y‘ﬁ@@ag éllo_wed to stir

untiliifetg minin@A-300Rinutebs 3 - Very severely marred.
Scratches to nmetal easily 53 WD 2009/021095
Exap / US2008/ 072425 4 - Severely marred only over area
. Can Scratch to netal 5 - Marred over rub area,
gz,n.nicratch through to nmetal 6- Marred uniformy in
r of rub area, difficult, but possible to scratch

o_petal—7 Ner—uh-formarrhg—over+rub—area—can
# hMatehial s ch 1o petal 8 . Scratching, very little Parts
1 rﬁam erﬁxamﬂ'e%"rpn can—not Qr‘ratﬁh 0 ;_reta! 9 - 3200
2 gEfhyl eQG'JYQQIBHWHEIthﬁF rub area_ can not scratch to 9.5
3 _hEthyleneGlycolHewyl Ethere danmge % 7n % Bl % BCG ARD 9.5
4 RAINCAYI9eIBR)h  Paint Exanple Description Resin an 1.73

Additive 20' 175C 20' 175C Solids Resin on Solids

001BES Mgl 1 By T kel eflonialfiogh i Follagy uncer
agit@ticmyltle 1g1m||ms|a§|w|ngebf§Wee)n @ddy. Th{s<45)lts inExasiecodPositable

panﬁ%lo% 15/7 raza&@y(cl%(qu 0 ?6,25 (eﬁé)and O%Eﬁg%ét%l i I‘eSIP solids.

razap I'CyC dec ene et hy
gl ycidyl ether from Exanple 4

Exaﬁﬁ_és 5,7-triazabicycl o(4.4.0)dec-5-ene

(a) Cure Results Set 3

[00159] For of examples 24, 26, 31, and 32, each electrodepositable coating
compositions was then electrodeposited onto phosphated cold rolled steel under
conditions sufficient to provide an electrodeposited film thickness of about 24
micrometers. The panels were then cured for 20 minutes at 175C and tested for cure by
acetone double rubs using ASTM D5402-6 Method A with the following exceptions:
Acetone was used rather than MIBK, no water cleaning of panel, 100 double rubs are
done using a cheese cloth, and the rating scale was as listed below.

1 —through to substrate in < 50

2 - Through in 50-100 rubs

3 - Very severely marred. Scratches to metal easily

53



ADR=Acet one Doubl e Rubs Rubbed through to netal in
reported rubs 54 WO 2009/ 021095 PCT/ US2008/ 072425
W@/ 029! ai med i s:
conmposition conprising a cyclic guanidine. 2. The

el ectrodepositabl e coating conposition according to

f\C‘I + 4 onduect f a N

-

1. An el ectrodepositabl e POHRUSI998/072425

/Ny
LILA "2
|

on I' O
U1 Ul T OCO I‘L‘quu 1 U
C 1

claiml, wherein said elect rodeposi tabl e coati ng
|
t

4 - Sevarely mageg opy. weqar@a.rmbeg” em{ata:de:ng

D9

hl a
MO

5 - I_Qaéed RYEr LU Area; Farpser to etal "2 whar
itorBiip ceer of b Area, ﬂm%uitrm.pﬁsslwgﬁo setaichdo et a#

] Hnltqmmarrl .ﬁvﬁrdmareag,cam‘ﬂm sefaieh odARiBbsi t abl e

8 %Q’fﬁichlﬁa vasyfide imardng efdblb arRan§an BotEckteh f@ melbrein said

9 - $light sratehing @f BUAreamaninobscraithdpmelal 5. The

10 -dNevsibledianmgdet abl e coating conmposition according to

claim1, wherein said conposition conprises a polyner
conprising a functional group, and an adm xture,

wherein gaid adm xture conqr psEs |S8 8i Cyed BCQUUARDIRAging | ADR Rub
PaianExanprddi t | oDascrigidponent|,Resiher ebn eaAdditive $aizb' 175C | 20" 175C
cyclic guanidi ne and sai d adggh/idsQnNREsiROMPOHENt | ar e
reactive (wWth said functiagnal gr|8dlidsG. Aésin
el ectrodeposi tabl e coati ng |conposition aSgliddi g to
Exaf@pl@aicen 5, |Wdwetr@iieoseil d addijti gnal| coppdnenh cofpri ses (92)
ExaplB@BYam|Ne3y, Bi P4 BBE YEABENE, 0@ Secondary amne, a 7 100
Exafmpleh al'y |&88dVew I1des Ul TT AE, 10T oCONDI Tpal 1IONS A Nereor. 4 7. (<45)*
Exmh|%3§'EC‘%RR?BW%hb@PZF Coa"”gzc MP@ST T o Accprurng (87)*
IT
B0G ATl 01,7 YT R B RSl SRRl e o
BCGE n[ﬁ%zeablcyglo 4TJP§ dekacifpdeposi tabl e coating
AD§QHEQ ng to cIa|n17 wherei n said

tP&J tﬁ ﬁﬁt&&whﬁ%éoﬁéd uggst one primary am ne and at
eas

e secondary am ne. 9. The el ectrodepositable
coating conposition according to claim8, wherein at
| east a portion of the primary am ne of said
polyam ne is reacted with said carbonate to form a
carbamate. 10. The el ectrodepositabl e coating
conposition according to claim9, wherein the
carbonate is a cyclic carbonate. 11. The
el ect rodeposi tabl e coating conposition according to
claim 10, wherein said cyclic carbonate conprises
et hyl ene carbonate, propyl ene carbonate, butyl ene
carbonate, or mxtures thereof. 12. The
el ect rodeposi tabl e coating conposition according to
claim 10, wherein said cyclic carbonate conprises
propyl ene carbonate and said pol yam ne conprises bis-
hexanet hyl ene triam ne. 55
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WO 2009/ 021095 PCT/ US2008/ 072425 13. The

el ect rodeposi tabl e coating conposition according to
w@bk@por®95 wherei n the pol yam ne conprises di ep¢yUs2008/072425

triam ne, dipropylene triamne, bis-hexanethylene

triam ne, N hydroxyethyl ethylene diam ne,

hexamet hyl ene triamne, trisam noethylamne, or

thorrbl natjons thereof. 14. The el ectrodepositable
—%6%%&%@0& tion according to claim8, wherein said
addltl onal conponent conprises an am ne conprising an
ti,0 fun ona roup .conprising an alcohol., a
1. fert 4P RiaepaEble Rt bos o BE o 4l @M e
2. Carmmbarodeposwabid)cmhg @ompobbidoeatcording tdtoim 1, wherein said
ctrad abecotn co osition acc
oo G IR b R P ERE S s Rar 5B LS bhmer and
saldctynhxtglmmdmsul fide. 16. The eI ect rodeposi tabl e coating
osition, _acc in ai
5. podte e iReBrSRRe &hihd sorpomioy aetiihg ofiinia opnerein said
polylﬂer cﬁhmneé&a:tuno@tamd)gnwpbha reamtpwish saidryeicgoadiding. t 0
ai d.reaction.
por UiresrectiEhq R tintE 3ohbeR ol ratiGhg S . WEidin sai
funcajonalrgdwpgcdmprtsbalamewxy wherein said cationic pol yrrer
5. 'Cjcwf r‘ie%%‘éa %%m %.gg%gmpas. 8§t§ccorﬁ@5ttb%ﬁ‘a.r%f1 S ein said
comglositibm @xdewmses abbcﬂymempmpntusuw aaﬂmomwahg;rdiup cdnai an Bdmixture,

Wheé%lpfng%érgIéﬁJae CPr@PH%er?ng%ﬁj FY ||ci‘gcu§hi e anodan a%gﬁlorﬁ:al ac%mponent
whetieimeiably lob lspidagyclimg carddinel ang anial addlttmalesmhpﬁmmnt: aciedctive with
Jf rp CI d. or conbinations thereof. 20. The
sal P@%PPB‘ BYRi t abl e conposition according to claim 18,
6. whelhel elesteddepagiiable mmlpg |crse$>osmbrﬁ am:cndnagltd cléth. 5, T\nleerem said
ition ac wherein sai

addﬁioatl! [} rises o |? rimary . a ec amme a
B85 e Sirberis Y BB A Briar, T, vechbdard
tertiaqztahmstassul% off temigihatins dlsepolsi t abl e coati ng
0Si.ti,on,_acc ing,to clai 1. wherei sai.d . .
7. o R HhRRePrSRbE SRuhs risfidy AREhRdRaM D wherein said
addplohalrmmpanelnta:omprlse@a eegatendan pftohea:teff eaid pdBamilieeand a carbonate.
r oSitio cor di
8. 1 il SERRRERDERR, fo2R g 2BrRaSHET bR S QT ifeyein said
polyagerm corspr(sleerznl leabi gnelwinmety tmirseardl giddastrene sétﬂnndarlyeamme
tr sitabl e coatin cc
. o1 S S5 TRR AR cBad Ahe R TRA e barfPa S SR BlpdRi ot teast
a ptﬁg@?md)f ths prioiarycdreine oA kaig pblyaméhet ie resitatl with yaie carbdbate Théorm a
carbel ecit rodeposi tabl e coating conposition according to
A" 22, wherein said curing agent conprises a
10. ur e'rtHeaeiectrcwepostm}aan@ettag ampasttien , acoordogntol daim @nsvherein the
20 9/ 021095 PCT/ US2008/ 072425 26. The

carbqngget isgocé( ?V\qé *coat i ng conposition according to
11. cl diha @éctradbpmmablescajadng cumbogticagmuorchngm:r claies 1@, wherein said

cycllc cglrrba ”@}f a@odmprls%s eﬁﬂy%neo carbonae St"’c‘)pyleﬁéJ r r%oﬁ‘%gntbutylene
carbonate, or mixtures thereof.

12. The electrodepositable coating composition according to claim 10, wherein said
cyclic carbonate comprises propylene carbonate and said polyamine comprises bis-

hexamethylene triamine.

55



partially blocked. 27. The el ectrodepositable coating
conposition according to claim25, wherein the

w@e@vhznes curi ng agent conprises a reaction predius2008/072425
a polyam ne and a carbonate. 28. The
el ectrodeposi tabl e coating conposition according to
claim 27, wherein sai d carbonate conprises a cyclic

car te. 29, Th ct rodeposi tabl e coa : .
Cor o PP ireRRRIETR ARG CIHONIo8 SCGHENE [ a8, wherein the
poly(aytﬂme cr:om[rrlbemadlahylemi)rtrlamﬁne\(\hﬁprepylem@etrlammei, Chis-hexamethylene

es e | ene carbonate [ | ene _
ria i pondt- DS SRR ne. EhYEBRn: cSRBT T . hpei e BNy triamine,
tnsai%ﬁlnoéThyaamInecbwmanmuohaMeeeafoat| ng conposi tion
erein,.sai c,carbonat e.

conie Saar ey RoR. Saipt R PSR oCar §¥G b i W8 sai

addmonmjrmcsgmri@hscodgpmﬁearh)aln&m cbmpeisingean addltlo-ﬁgle functional group
t t t
conr & the AR FORHRGE R g f R RS i § EEEvArf FyPaRgte. o

conﬂdmanhmm,ereﬂ:fpr opyl ene triam ne, bis-hexanethyl ene

5. g AR BRI RERGrtnd ol Posiiey Aasicin dfiGaim 7, wherein said
sulfidwtbmqoyeésm/hyceb*wﬂueamndl auffidee, hexanet hyl ene tri am ne

h ] mbi h 2.
16. o) R R Ee e SBPR oty aETROHEBLPRCEIAEL SR 15 Vaeoh sai
hydcdxwfuncﬂanalwhledebmpmeré thipdiejhanoine conprises a primary
17, S QPR P ey B R PR coROEG O pary P reaction
procﬁmtekep«:ﬂtmampm@me; reacted with said car bonate_ 34. The
5. c1 it S5 RRdRhR G PosLfip AR ARa e SRR 7 LB S4a catonic

polwmas foaneg bpdeumttahthgahlelasmpanam ef saidicyatic gUamdjloé witBan acid.
Th elect Q abl e cotln i.on rd in
o TR SR EaRRRRIEl R BaF g AR SRB R S0 &7 FELE feia acid

conﬁirlseﬂ’latacetlc Smmnaaﬁuc ancidy orakfanici Samdanatmarmsulfomc acid,

. C nations . thereof. 3 The .el.ect.rodeposi t

aim g BIoR B A 5  ene B IAah T AR CoEaqns thereot.

20. sadehe electrotppagiznle composities aeafordm@rmtalmml $&cyheratresaid acid
id aromatic isocyanate is at |east

CO"}%’F’?? %Lﬁ{aV Go?%@ked Wi th a nonoprotic al cohol. 37. The
21. el eldtercnchéipgy sompdditoncacbrdingy otpios t winereiacad chatigg tcomposition

, | ai m 36, wherei i nmonoproti c al cohol conprises

'S S@Raﬁ?ﬂg?ﬁg‘f ﬁreee?fﬁ"g%tgrc’as@ysﬂ%anol , 1sopropyl alcohol,

22. butTafeoéIectﬁadepD@t)ableemlog ,cobpbsikiyretabeording to claim 1, wherein said
2- et h | hex et hano

he t han | 0 ut anal ,.
clog O IN R o PR G RO SPMBEeh PRAAYY S B fing agent
theretdnyl ene gl ycol rmnobutyl et her, 57 WD 2009/ 021095

O 8/ D124 t hyl ene coI nmonohut .
I FeRe e RBi ERis ot EtkatoX SR spPREnE gL gp Wherein a

Ieastarmrminmilsafdrwrmg agert inthenzitallg o und &r gaod poly@8r. The

C| 2 r%g&%@@g%@ §(? |In|gn p%nﬁlgﬁ accgrrc]im%c oocrzlgfmn%2 wherein at
least a portion of said curing agent is not chemically bound to said polymer.
25. The electrodepositable coating composition according to claim 22, wherein said

curing agent comprises a urethane, an isocyanate, an ester, or combinations thereof.
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curing agent conprises a reaction product of said

cyclic guanidine and an isocyanate. 39. The
webk@eneweeposi t abl e coati ng conposition accor dP@yUSI®08/072425

claim 38, wherein said isocyanate conprises an

al i phatic isocyanate, an aromatic isocyanate, or

conbi nations thereof. 40. The el ectrodepositable

26 ORISR G AREOL B LSO 7. i o

curlsgt; agl@rttm:bmpflkési 3 urefhdne, &3d Whereh?a Birt|DNOF2§ald By ademt is at least
/ k&)ﬁ@ RLnNR5 N( N R6 R7 wherein each
par c % R3 R4, R5, R6, R7 conprise hydrogen,
27. ( cchHeoéIad:tk;deposltable, coah@rmtnpc:sltlm gammeg ab Iciatm b, wherein the
ol IC structure, or_togeth can
uret@@@%’ Blgmgﬁgen ?oymprlsegla rg%ctlgﬁ ulc[:ofse} PQ}@"&'P% angﬁ&arbonate
28. whelhei eﬂeﬂhdeﬁ?slta% codfing cBpodfign actdrdiTy tadlaipe 27 heherein said
and, wherein n > 1. 41. The

cargF Bl FB R P A SRR NG conposi 11 on aceordi ng to
29. cl dihm e‘l@ctrodbpmsfiﬂablemoatu’a"g corhgosifldreacdoeding telpios 28 abherein said
oro B ERIRERLE MBS Bl LBl D bR BLE dnat,
prommrmrcﬁrhsrgwate) botymnmchrbom{amr, ei mixtlesitheegat] i ¢ guani di ne

Ists r-@ Fol(d%osat(ag ﬁ@\%g%a%ﬁﬁgé%gdléé }Q clglrr]nd/29,rwherein said
cycll%C&'érU&ﬁ’ﬁ@&io@ﬂpﬂléé§ préfyidie Eb&tate RihdnddhidRgpolyahkindVicBhpR&es bis-
hexymg%yleg&ria%%n§4
31. The electrodepositable coating composition according to claim 27, wherein said
polyamine comprises diethylene triamine, dipropylene triamine, bis-hexamethylene
triamine, isophorone diamine, 4’-bis-aminocyclohexylamine, xylylene diamine, N-
hydroxyethyl ethylene diamine, hexamethylene triamine, trisaminoethylamine, or
combinations thereof.
32. The electrodepositable coating composition according to claim 27, wherein said
polyamine comprises a primary amine.
33. The electrodepositable coating composition according to claim 32, wherein the
primary amine of said polyamine is reacted with said carbonate.
34. The electrodepositable coating composition according to claim 22, wherein said
curing agent comprises a reaction product of an isocyanate and an alcohol.
35. The electrodepositable coating composition according to claim 34, wherein said
curing agent comprises an aliphatic isocyanate, an aromatic isocyanate, or combinations
thereof.
36. The electrodepositable coating composition according to claim 35, wherein said
curing agent comprises an aromatic isocyanate, and wherein said aromatic isocyanate is
at least partially blocked with a monoprotic alcohol.
37. The electrodepositable coating composition according to claim 36, wherein said
monoprotic alcohol comprises methanol, ethanol, propanol, isopropyl alcohol, butanol, 2-
ethylhexanol, butoxyethanol, hexyloxyethanol, 2-ethylhexyloxyethanol, n-butanol,
cyclohexanol phenyl carbinol, methylphenyl carbinol, ethylene glycol monobutyl ether,
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R2 R RLnNt MR6 N=i( R NI R8 RO wherein each
of Rl, R2, R3, R4, R5, R6, R7, R8, or RO conprises
woyapogeny (cyclo)al kyl, aryl, aromatic, PCT/US2008/072425
organonetal lic, a polymeric structure, or together can
forma cycloalkyl, aryl, or an aromatic structure,
and wherein Rl, R2, R3, R4 , R5, R6, R7, R8, and RO
a8 S5 RGeS PR R DB ayco
mortbinfdtieylether, oAdomiihaticelseledreafdeposi t abl e coati ng
conpaosition according.to claimd43, wherein n =_,.M 45 .
8 Tna Tl di FRaBE T Bl s PRIt ansb o s oBing g iyain said
curih@ agéraicompdsesrdn eraetion prodaoct of 8ad cydlid.guhigine and an isocyanate.
39. i: ai ; r(%%cﬁpq%éé%gh%nccoo %é ggﬁnﬁga_loonzla,& 2 réga?occ%f% EJ,Q \}vr?erein said
isooghreaté rconhpposs frahlighatio ddocpanate roariotriatio isvcgarratke, iy dombinations
therleai m 43, wherein nis not equal to m 48. The
SPectrodepositabIe coating conposition according to
40. cl dihe digctrasleposiablenceatibg cngposition 2ccdridingTioeclaim 1 wherein said
IeI ectrodeposi t abl e %oath %iq()o osi ti ﬁl:jb_accor ding to
YO AN ISP STYe ( {/1 @ SyusHrEie i s
unsubsti tutedll) 50. The el ectrodepositabl e coating
to claiml, wherein said cyclic

conposi tion accorgjn

guanidine is sg?é?#t ed. 51. The el ectrodepositable
coati ng conposi tho ccoreing to claimb50, wherein
said cyclic gl i conprises 1, 5,

7-triazabicycl of 4. dec-5-ene. 59 WO 2009/ 021095
PCT/USZOO8/O72ﬁ% 52xNThe el ectrodeposi tabl e coating
conmposition accdfding,fo claiml1, wherein said
coati ng conposition R@rther conprises a netal, a netal
oxide, a netal salt, an alkyl netal, an al kyl netal
oxi de, an al kyl netal salt, or comnbinations thereof.

53. The el ecyypdeposi tabl e coating conposition
according to claim52, wherein said netal, said netal

™

oxi de, said meEaIR , said alkyl netal, said alkyl
net al oxi de, sal kyIR tal salt conprises bisnuth,
tin, yttriumRil NmM' 'Cobal t, cerium nagnesi um

zinc, zirconium i i um manganese, tungsten,
nmol ybdenum or conbin tiﬂ:gﬁs thereof. 54. The

el ectrodeposi tabl e cogNT’ conmposition according to

claim 1, wherein sairgly

wherein each of R1, R2, R3, R4, R5, R6, R7 comprise hydrogen, (cyclo)alkyl, aryl,
aromatic, organometallic, a polymeric structure, or together can form a cycloalkyl, aryl,
or an aromatic structure, and wherein R1, R2, R3, R4 , R5, R6, and R7 can be the same
or different, and whereinn = 1.

41. The electrodepositable coating composition according to claim 40, wherein n = 2.
42, The electrodepositable coating composition according to claim 40, wherein n = 3.
43. The electrodepositable coating composition according to claim 1, wherein said
cyclic guanidine is polycyclic and comprises structure (1V) and/or structure (V):

(IV)

58



cycl i c guani di necyclic guanidine conprises 0.01%to 7%
by wei ght based on weight of the total resin solids
w@b00ga21®9®!l ect r odeposi t abl e coati ng conposi ti oPCT/BS2008/072425
The el ectrodepositabl e coating conposition according
to claim1, wherein said cyclic guanidinecyclic
guani di ne conprises 0.2%to 4% by wei ght based on
wei ght of the t%gal esin solids of said
el ectrodeposi t cH%t | gk conposi tion. 56. The
el ectrodeposi t atyi nposi tion according to
claim1, wherBi i I:gér)odeposi tabl e coati ng
conposi tion corrpril\gam@ Lip¥ehicle, and wherein said
mai n vehi cl e cogpfi sespg¢aid cyclic guanidine. 57. The
el ectrodeposi tabfe coati ngR§on'posi tion according to
claim1l, wherein said electrodepositable coating
conmposition conprises a grind vehicle, and wherein
said grind JA¥hicle conprises said cyclic guanidine
58. The el ectrod%%ps' 4abI e coating conposition
according to ch?i . whegein said el ectrodepositable
coati ng conposi thQ ur
addi tive, andR1 in
conprises said cyg+a_gu ine. 59. The
el ect rodeposi t abl e coalnn onposition according to
claim1, wherein said lel e@gr odeposi t abl e coating
conposition further conﬁ?ri ses a mcrogel, and wherein
.d__m | hSORPr i SeSpsaigh cyel | aghdine. . 60.
whelh“eac Bl A8 58T TR CBRt 1Ry GBS fycrogen
(cydaakylaanyl, hromtex, ergansaethllice b potynedie ptrscttiaeh loe tapetiter ngn form a
0Sj. fi i S eact | ar f pSai
oy AR EY 5F A EEHRE S SRER R ERE P2, £, S & 7. e,
andTRecai be theozhapooi difibleet, @odtwhegeic orgroisntare hodice br ahidwgherein n
t i aid nonofunctional conmpound is
andarﬁnnga{ ?egbgg?@%?égfﬁ%gﬁnd. 62. The el ectrodepositable
44. c odthengledmuppssitablencaatiog cdinpgsitian e¢@irdn@®o claimerddi wherein n =
said nono-glycidyl conpound conprise phenol gl ycidal
“ether, 2 ethyl hexyl glycidal ether, decanoic acid
45. gl ylhedstéctrogiepositable coeting cratpasii®ntaceordwg.to 6Bim Ad, wherein n and
mﬁﬁloeCt rodeposi tabl e coating conposition conprising: 60
2009/ 021095 PCT/ US2008/ 072425 a pol yneric reaction
46. pr oldhectleadfodep grithblemoatirgicanposdion @acgurdimgdo ejm wiewkénain n and
_spaid polynmeric reaction product conprises a reactive
“fUnctional group; and a curing agent that is reactive
47. wi tTheselecdradepcdiiable daaticg icomabsitiproageordidg tarblaim 43, wherein n is
not S{qffeﬁttd'r%dep%i tabl e coating conposition according to
crarm 63, wherein said polyner conprises an epoxy
48. f unidtel edeciodgpanitpbleaodtingherrapaositoai atcarngalgi to otpirariSdivhereirsn = 1
andrfadd ed into said polyner via a reaction of said
cyclic guani di ne and said epoxy functional group. 65.
49. Thelhel eettrapgppsimbteatiating catrpogiticn @pesting da dasmot,diimayein said

Cyc%gqlﬁngid‘gy@gp%%ﬁg@& said curing agent is at |east

50. The electrodepositable coating composition according to claim 1, wherein said

z

r conprises a crater control
ater control additive

m

cyclic guanidine is substituted.
51. The electrodepositable coating composition according to claim 50, wherein said
cyclic guanidine comprises 1, 5, 7-triazabicyclo[4.4.0]dec-5-ene.
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66. The el ectrodepositabl e coating conposition
according to claim®63, wherein said curing agent
W@ 9pH2®es i socyanate. 67. An el ectrodeposit abP@I/US2008/072425
coating conposition conprising a polyner that
conprises a cyclic guanidine and a urethane. 68. The
el ect rodeposi tabl e coating corrposi tion according to
uani_di

2. PR SR SEB <SGttt GEfaRigh 260 PR b TAm « #heggin said
coa&rmm?mbuslﬁnn wmmglr ggmpu?alsoé nsz@tvabloegImeyarrlajrxgzlee‘ag;r rg@nm stag, an alkyl
merf], 55 AIARRERRAIE ah AR el sf e eohbngy RGeSt 0o, &

53. reél'ctw eiectmdeﬂmmﬁabkefccmtup@Icyrapbmm)ramtoadu@g/td tlaim 52, wherein said
bonat n pr.od

metf saEoaefh pEOE LAl Shrto et 5" SRR BRRHRN hielpygs, said

alkyl mllsam&bn’@rlgeqoblemuﬂamd ytoviuyrednthaHum, Goealt, cerium, magnesium,
trode%ﬁ)oswab e coati n@gq npasi tion _accordj

zinc; F'é?Oﬁl\'“é‘b YREPNANENEES WIS JROWY AL OEB?FB'P P%‘é"é‘séhemf
54. pr |Trtmr@‘le@tmdepoamdleacmogxrwmpxosuam mecording totoldimi 1 wlerdin said

crol AR SRR 18 152 oP MR b weiont o
the fotal cesivpallds@f eaip etdctrodembsiiatly neatingbmpésisiotst r at e

5. CoaIIheedeI\éMctFo%ebgselta%leec(::gartlodeo(r)nsplogl ct))r|1 %csS |tn|g g c(l)glmc{ wherem said
cyclic guanidinecyclic guanidine comprises 0.2% to 4% by weight based on weight of the
total resin solids of said electrodepositable coating composition.
56. The electrodepositable coating composition according to claim 1, wherein said
electrodepositable coating composition comprises a main vehicle, and wherein said
main vehicle comprises said cyclic guanidine.
57. The electrodepositable coating composition according to claim 1, wherein said
electrodepositable coating composition comprises a grind vehicle, and wherein said
grind vehicle comprises said cyclic guanidine
58. The electrodepositable coating composition according to claim 1, wherein said
electrodepositable coating composition further comprises a crater control additive, and
wherein said crater control additive comprises said cyclic guanidine.
59. The electrodepositable coating composition according to claim 1, wherein said
electrodepositable coating composition further comprises a microgel, and wherein said
microgel comprises said cyclic guanidine.
60. The electrodepositable coating composition according to claim 1, wherein said
electrodepositable coating composition comprises a reaction product of said cyclic
guanidine and a monofunctional compound.
61. The electrodepositable coating composition according to claim 60, wherein said
monofunctional compound is a mono-glycidyl compound.
62. The electrodepositable coating composition according to claim 60, wherein said
mono-glycidyl compound comprise phenol glycidal ether, 2 ethylhexyl glycidal ether,
decanoic acid glycidyl ester, or combinations thereof.
63. An electrodepositable coating composition comprising:
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a polymeric reaction product of a polymer and a cyclic guanidine, wherein said
polymeric reaction product comprises a reactive functional group; and

a curing agent that is reactive with said reactive functional group.
64. The electrodepositable coating composition according to claim 63, wherein said
polymer comprises an epoxy functional group, and wherein said cyclic guanidine is
reacted into said polymer via a reaction of said cyclic guanidine and said epoxy
functional group.
65. The electrodepositable coating composition according to claim 63, wherein said
curing agent is at least partially blocked.
66. The electrodepositable coating composition according to claim 63, wherein said
curing agent comprises isocyanate.
67. An electrodepositable coating composition comprising a polymer that comprises
a cyclic guanidine and a urethane.
68. The electrodepositable coating composition according to claim 67, wherein said
cyclic guanidine is incorporated into said polymer via a reaction with an epoxy functional
group of said polymer.
69. The electrodepositable coating composition according to claim 67, wherein said
urethane is derived from a reaction product of a polyamine and a cyclic carbonate, and
wherein said reaction product is reacted into said polymer via a reaction with an epoxy
functional group of said polymer.
70. The electrodepositable coating composition according to claim 69, wherein said
reaction product comprises a primary amine and a secondary amine, and wherein said
reaction product is reacted into said polymer via a reaction of said secondary amine with
said epoxy functional group of said polymer.
71. A substrate coated with the electrodepositable coating of claim 1.
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