10

15

20

25

Title: COVPOSI TI ON AND PROCESS FOR | MPROVI NG THE
ADHESI ON OF A SI CCATI VE ORGANI C COATI NG COWVPCSI Tl ONS

WO @oETIRES SUBSTRATES FI ELD OF THE | NVENTI ON ThPGT/US2004/012257
invention relates to conpositions useful in inproving
t he adhesi onof organic coating conpositionsto netal
surfaces. Mre particularly, this invention relates to
a conposition anda process for inproving the

TRROMROSITIONAND G ESs FhR leRBVING THEADHESION OF
that iR ARVE g‘h‘éAﬁ%?:@&TN@?(ZM%QWNSST?QQETAL

gal v _ nc surfaces m e coated wt
i nor gYBSTRATEShat e by contacting the surface with an

aqueous phosphati ng solution. The phosphate coati ng
protects thedmet al surface to a limted extent against
corrosion and serve ek ' el l ent base

for the later appl iél D O he Iﬂill?f*l'l@?f@hi biting

Con'pq*.ﬁ!ig{ !rﬁ@ﬁti@:ﬁldﬁla'témtﬂi ?Mﬁpmiﬁem osefohtr imgproving the adhesion of
conposi tions such as ails, xes, pajnt, |agu . .

ovgaTHe spating pﬁﬁ]@@,S'tWﬁttﬁéPP@Y\%Egﬁﬁ%gj Mb&ﬁé?lafﬁ%lﬁé”'lf’ﬁ@'s invention
; The. i e ) .

rbiaf 10 W EorhBOLABR AR \S’r%acgéﬁi for GRBtIVEPtheeRRicRId oyt to metal

d on a"ne su means of aqueous

stibbtrhiesns whi ch contain phosphate ion, and optionally,
certain auxiliary ions including netallic ions such as
sodi um nenganese, zinc, cadm um copper, |ead, and
antimony ions. ERERGROBNIS OFTHEIINVENTION may

contain nonnetalTicC ions such as ammoni um chlori de,

br oniltiés Welluknowie, inniher etedal Bnishiageart dhat ortat suifages such as

These auxiliary i i nfl ' ' . . .
e el Ty ARG o7 R organic
SHRADhAE BY doAdRRhg ithe 5affade Witheary agiedus phosphating solution. The
applications. Qther auxiliary agents such as, oxi di zi

mgmwgate_ codting prgteqie e metel susieap te PIHRISH eé@@h%‘géﬁﬁg‘g‘)fmﬂo“
ma e I ncor i Y i : . )
S R BN R 0o, s es oo

iAhittld esipvsitibAs and siccative organic coating compositions such as oils,

waxes, paint, laquer, varnish, primers, synthetic resins, enamel, and the like.

The inorganic phosphate coatings generally are formed on a metal surface
by means of aqueous solutions which contain phosphate ion, and optionally, certain
auxiliary ions including metallic ions such as sodium, manganese, zinc, cadmium,
copper, lead, and antimony ions. These aqueous solutions also may contain non-
metallic ions such as ammonium, chloride, bromide, fluoride, nitrate, sulfate, and
borate ions. These auxiliary ions influence the reaction with the metal surface,
modify the character of the phosphate coating and adapt it for a wide variety of
applications. Other auxiliary agents such as oxidizing agents, coloring agents and
metal cleaning agents also may be incorporated in the phosphating solution.

Such phosphating solutions are well known in the art and are effective in
improving the adhesion of paint to metal surfaces. Although the adhesion of the
siccative organic coating to the metal surfaces is improved by the phosphate
coating, it has been noted, for example, where ferrous metal, galvanized ferrous

metal or phosphated ferrous metal parts are provided with a siccative top coat of
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i mprovi ng the adhesion of paint to netal surfaces.
Al t hough the adhesion of the siccative organic coating
wo eooshozisaet al surfaces is inproved by the phosptiEUS2004/012257
coating, it has been noted, for exanple, where ferrous
nmetal , gal vani zed ferrous netal or phosphated ferrous
netal parts are provided with*a siccative top coat
of | aqguer or enanel, and such top coat is scratched or
scored during, for exanple, handli form ng
Immlenagn@p@ndtsuéhéop m@’t tﬁe%ratfé\@%s@rr %ROée%é’ékslﬁestJ example,

gl BB s g IR K3 o foce

plofrt fblotﬁbrﬁcﬁsitbn and for @fhleadmnentknbwnaas tunalemttung”s ddmdercutting,
causes a progressive fla he t t

Y S T TE
prrgglé%fvg”ﬂa(k gﬁtg@:%grc%@t ?roﬁ?fﬂé’éﬁé’&e& %ﬁé§t FheCundercutting also

phosphati ng solutions are
reawltsmau rdductiog knlf jheadesirablandrrohlos resigtance prppeitigs.

o o e SR Rakeh SRR oelO HER e R en thus
reg6ind I‘%ﬁefa‘i’fh"’rhtn'ciﬁn@g Sl bpprspriig douilserBt Slsddge doimation in the

treat rior to disposal to neet strln%ent state

[Ihtll@phatnag bﬂﬂ‘@tﬂllaco candeppiioblenaticg ang spest phasrhating solutions and
t
RO N e ————

reh8laBens pefBiniig & § dphe@e Or @fnent stesdrelg conposi ti ons
to netal surfaces, the nmetal surface may be a

phofsphat ed net al surface or a non-phosphat ed net al

surface. n one e s of the

present inventi OMWY ﬂﬂ?HCE) Nﬂ(m rrier, (Db)

at | eRgongissitier Rt eemmwswhlohnlsvwsefhl |nS|mpTevmga1xhte| @dhesion of
product of at |east one am no al c and |I
YecallyeHraag aeatiig eInpPRSIuISLo f%ﬂa Ceén%nfgﬂ“%é@ surface may
t?%] ﬁbgsﬁﬁétgﬁx%le’ceﬂ &t of é‘%bgﬁh’os RBRE Rkl stifigce. In one

I1on re atestoaprocess rowngthe
@ﬂbedinmntpﬂweacmnp@smmn&obhhgapreselu:tcav¢ntg)lmmpﬁ$€t ion to

a net(% sur qug carné:rh conpri ses

(b)  at least one borate composition which is the reaction product of at
least one amino alcohol and boric acid, or an analogue of boric acid, and,

(c)  one or more organic carboxylic acids.

In another embodiment, the invention relates to a process for improving the
adhesion of a siccative organic coating composition to a metal surface which
comprises

(1)  treating a metal surface with a treating composition comprising

(a) aliquid carrier,

(b)  atleast one borate composition which is the reaction product
of at least one amino alcohol and boric acid or an analogue of boric acid; and,

(c) atleast one organic carboxylic acid, and

(2)  drying the treated metal surface.
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(1) treating a netal surface with a treating
conposition conprising (a) a liquid carrier, (b) at

wo e@sn2BBe borate conposition which is the r €aRCT/UR2004/012257
product of at |east one am no al cohol and boric acid
or an anal ogue of boric acid;,and, (c) at |east one
organi ¢ carboxylic acid, and %2) dryi ng the treated
metal surface. DESCRI PTI ON OF THE EMBCDI MENTS The
conpOSItlons of the pr
enbodi nent , ESCRIPTIG

iur T 4¢8Scq rﬁ?&iﬂ lbﬁ’seof’ltHE grre%Eﬁt I‘F\‘%Eﬁﬁéﬁ' |HQ)rIeaém%oHIrﬁéhtd which are
arrier, | 'east orate composition
usbful nreaoahr@nwtaichmcﬁaceé GMmprisesa nmmwrammpr@mgohol and

boric acid o n_anal ogue of boric acid, and, (c) at
I easg abne 30'?%‘&‘3119@ M&&r boxylic acid. The I I qui d carrier

utiliged i 1dd GBORIé Ic@ﬁﬁ)o@ftudwhﬁhicnwgrthe @8adfdh product of at
conprlse organic liquids (solvents), water, or
|easttameeaminioealeatiol anddyrricentio o apranalegue o biciaeidr AN

utili,zed in,th Lt present invention

may kg‘é) vvataé e oge%nrgs 'PeC%gl?O%?ér%%and one or nore

al cohmesliquitp @afrfar Gitifzarimpl the compasitfons dfitke I‘mIeSItlon mawmmprlse
the | ower  al cohols (cont ai ni ng froml j_’_g 6 or

agamnisfiquidsieglvents ).evalap or MigyresthprHaHbPNe smbé)ﬁianent the liquid
i SORLO

Al G PAREUEHS 37 She HEEROIoRh 0B uter or o

rBixB e Wfiveter amjrdn@i dirgnbl'eaalcohelsesSmuifla Iaxeampmmfcuseful alcohols

b I d b
Datial heroveE efals (oA DRG0 TIREY ik PoATIBBREPh ptomS), as

é%{%%lﬁ%ﬁﬁﬁﬁe HAl, 'é?l'i‘a ﬁ%génef |s%¥pr6;§‘é\¥dl REnaITheRanol, etc. In

oric aCI n anal ogue of boric acid.
J@e@hbdtmermtoﬂmbqwd anrlaMm s¢lealied toquovide a solgtierepomprising the
referred&o as nb cialmne borates. n one

@Fﬁﬁﬁﬁ%he?rﬂér‘% A which are useful in the

prepatid b@r‘ét@éohb@s@@ﬁ@@vﬁlcﬁ%@ aséful ipRBe U@@bubltlbns bfthe invention
present 1 nvention na kanol am nes or al ka
gdrierall\acompese Ihaxaac%orypr@dugmfm; least one amino alcohoI with boric acid

or an analogue of boric acid. The borate compositions which are useful are often

referred to as boramides or amine borates. In one embodiment, the amino alcohols
which are useful in the preparation of the borate compositions useful in the present
invention may be alkanol amines or alkanol ether amines. A variety of amino
alcohols may be utilized, and, in one embodiment, the amino alcohols contain from
1 to about 6 or more carbon atoms. Specific examples of such alkanol amines
include mono alkanol amines such as methanol amine, 2-hydroxyethyl amine
(monoethanol amine), 3-hydroxypropyl amine (monoisopropanol amine), 2-
hydroxypropyl amine, 4-hydroxybutyl amine, 2-amino-2 methyl-propanol, 5-
hydroxypentyl amine, and 6-hydroxyhexyl amine. Examples of dialkanol amines
include diethanol amine, dipropanol amine, and diisopropanol amine. An example
of a trialkanol amine is triethanol amine.

In one embodiment, the alkanol ether amines useful in the present invention

may be characterized by the formula
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al cohol's may be utilized, and, in one embodinent, the
am no al cohols contain from1l to about 6 or nore

w@ a008021833 ons. Speci fi c exanpl es of such al kaneCT/E8100€612257

i ncl ude nono al kanol am nes such as net hanol am ne,

2- hydr oxyet hyl am ne (nonoet hapol am ne),

3- hydr oxypropyl am ne (nonoi sopropanol am ne), 2-

hydr oxypropyl am ne, 4-hydroxybutyl am ne, 2-am no-2

nmet hyl - propanol , 5- hydroxypentyl am ne, and

6- hydr oxyhexyl am ndH(@x&hfR-€Hn{0R1aNRaaol ani nes '
i ncl ude di et hanol am ne, di propanol am ne, and

di i sopropanol am ne. An exanple of a trial kanol am ne

%e?émfﬂ Rﬂﬁ'ﬁiro@@h Bea IowenslkgndredbmRnis a tdveeradlk;dmé group, n is an
et her anines useful in the present. i nvent i on

egerdrem; izierbsutohan ot r%ﬁra% 1{NG- Zi9r8 Milgys W??QNF&S hydrogen or
ﬁg & Qhkii ﬁrBu@yﬂ‘r&%Qm‘%dﬂné&V‘ﬁ{ is® #d z?sr‘Pull?n ar%thérserﬁbodlment

nteger trroml to ab
I ig $ andZ ier2. 3Examgles dfsalidandl etfsermraings RIS nepregamt@(ybm formula I

or a | ower n,.one enbodi nent, 2 d

“@eie'nﬁnéﬁgt'ﬂéﬁd%%@g@%ﬁ{herlaom'feﬁnd Zis rZnISExarrglnesZ

\%‘I: al 'ﬁ‘?‘%ﬂbti‘%‘i’% cﬁ{?ﬂn%ﬁ? éﬁ‘é ahfiRG %&%h"o? diiledfinfthd bfeparation of the
erein“mis ncl ude

i al kanol ether am nes. n
socdtbeonyusititinssnan maroaditanedeties amine whidh may begharasterized by

ﬁ%ﬁ%ﬁﬂ%@lon of the borate conpositions is an
et her am ne which nay be characterized by
th formula HOCHR - CH )OR - NH Il wherein Ris
ydrogen or a |l ower alk ou |s a | ower
al kyl ene group, and dg- ﬁF¥ﬁ§%@é? Nbta 1 to about 5. |
n one enbodi mrent R is hydrogen or a nethyl group, and
nis 1 or 2. As used herein, the term"lower alkyl"

\WitdtelnSR s BY@OgeR or enower@lkw@roap R isha IoWleeelkgremierga'oup, andnis
is an al kyl grou contai ning from 1to _abou

argntegeriien peler Inpmg EmbodimarR is Risiroef &F & methyl group,
gq%gﬂi%gdcﬁgﬁlnnaﬁwlyl g?ggggs g;e\(l:\?lf: caZXEaqurSI es of | ower

al kyl Ap osed hereih uthe terrhHidweradlkyl!, when used alone or in combination
with other groups, is an alkyl group containing from 1 to about 6 carbon atoms. The
term “lower alkyl” includes the straight-chain alkyl groups as well as the branched-
chain alkyl groups. Specific examples of lower alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, t-butyl, sec-butyl, pentyl, neopentyl, hexyl, etc. In
one embodiment, the lower alkyl group contains from 1 to about 3 carbon atoms.

The term “lower alkylene” group, refers to an alkylene group containing from
1 to about 6 carbon atoms. The term includes straight chains as well as branched
alkylene chains. Specific examples of alkylene groups include ~CH,—, -CH, —~CH,—,
—(CH,);~, —CH(CH,) CH,~, —-CH,—C(H) (CH;)-CHy—, etc. In one particular
embodiment, the alkylene group contains from 1 to 3 carbon atoms.

Specific examples of alcohol ether amines as represented by Formula |
include diglycolamine, triglycolamine, 2-(2-aminoethoxy)-ethanol, and 2-(3-
aminopropoxy) ethanol.

The borate compositions utilized in the compositions of the present invention

may be prepared by the reaction of at least one amino alcohol as described above



10

15

20

25

30

propyl, isopropyl, butyl, isobutyl, t-butyl,

sec-butyl, pentyl, neopentyl, hexyl, etc. n one
wepdvsm2sent , the | ower al kyl group contai ns freor/lS1004/012257

about 3 carbon atons. The term "| ower al kyl ene" group,

refers to an al kyl ene group %ont aining from1l to about
6 carbon atons. The term i ncludes strai ght chains as
wel | as branched al kyl ene chai ns. Speci fi c exanpl es of

al kyl ene rou s include - - -
wuilujapmpgﬂ BOs), er-poY-pRg of@_pljalogﬂas HB(gt & Eﬂ(&éw% O,. The
PGS SR SRRt BRBACTRAR BRORITS, o &

I es of al coho
emdser ofursithes cifstrreepeaﬁanuﬂsed cagneﬁehymifaam reXcage of either of the

ycol am ne, triglycol
ccznpgngrpﬁs,%gg%m e&eﬁg%ﬂwe gwozal(cgholdﬁ]ulgggr gbg%a/ embodiment,
ui taab ar%eg? Bﬁh‘foré ATRLS atrliRd 1ldsHol cak bl utilizbg. The reaction

conp05| I ons resent invention may be prepared
b@lwaelmetheanmomcmiﬁolmm thadiorieracic o ﬁ@a&qg@@rﬁflb%§ acid may take

pggé%g?gaﬁgg\r/neq%ﬁrg{é' @iﬁgﬂﬁw flq] reac : a(rwzdg rr\I/ar—,irlatlons

ifReREMpRfdturdofthRreXtHBY Ry bediraployed afthpu ombnerwnlmdlment
W th gﬁ) excess of either o? t he tr)eggt n puon

aitbnmera’owfesrenge ofi frerarakaut 199" de AR A t$ Cds l}giﬁraél The water
% Bﬂothgrc Jh%aﬂbﬁ%%l:tléﬁ dé%ﬁgbg/nlsoﬂé?n \V@P%is”ﬁﬂat reaction

€ss or mno a coho can
Rﬁ:ééﬁ's' fo?%ﬂamﬂé?by Eeating)ln ebdbwdamesdw having @ refloyhendenser with

and the boric d f
op Sserrondolicor apseradbs d6S Tl feB b B AL cavent
%gg%&?q.l Wde variations in the tenperature of the

1on may be enpl oyed al t hough, in one enbodi nment
a t eMperdrateecompgends plapanecboie alsiye: manpearelfserty sgluble in

M;Ja&igggqigl'sggfqtﬁﬂ}rﬁgq rqorg@s?%gb aryﬁ g&? gge?‘ﬁg&dﬂ{bly, it is possible
ttﬁ fn%ﬁﬁﬁﬂétertég F)o?dié BBADOBIIoRS ff VatbusTiqaidapdere fmlel,ls purposes.

ux condenser with an external collec
f ded Heedmouhteof beralasiompasitioncareseat rrbw@\,&qu,yarner may range

e Bt S e A0S WL AR PUARAGEF e borae
c?@'&%tgnﬁ]ﬁg Egé ll|:€|t§tcfigéﬂrr)lggLmlahbthyrganb@dIMaqlul the. concentration of the
borate composition may range from about 0.05 to about 4% by weight, and yet in
another embodiment, the amount may range from about 0.08 to about 2% by
weight, based on the total weight of the borate composition and liquid carrier. Inone
embodiment the composition contains at least two borate compositions.

The borate compositions utilized in the present invention are available
commercially and they have also been described inthe literature. Forexample, U.S.
Patent Nos. 3,764,593; 3,969,236; 4,022,713; and 4,675,125 contain a number of
examples of alkanolamide borates as well as a description of their preparation from
boric acid and alkanol amines. U.S. Patent 5,055,231 describes a number of
alkanol etheramine borates and methods of preparing such borates from boric acid
and alkanoletheramines. The disclosures of these patents are hereby incorporated

by reference.
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to incorporate the borate conpositions in various

liquid carriers for various purposes. The anount of
wheranzissdbnposi tion present in the |iquid carrPE&r/Usmg4/012257

range from about 0.01 to about 10% by wei ght based on

the total weight of the boratg conposition and liquid

carrier. n another enbodi nent; the concentration of

the borate corrp03|t| on may range from about 0.05 to

about 4% by v ht, and yet |n another enbodi nent,

amouSeiy oraiss ai%lﬁVa@a@@ ?W%G‘gﬁﬁ%%‘y as }rom Mona

lﬁm&ﬁés lrl?@ségﬁ %Q?ﬁ@)?e &0 BmnRIr&Bhy Qva(HB%DP\?E&Ta? js Mpnacor™ BE

mposi’'ti on urd carrier. n one e
vdmtpcusheheveotdmtqnntmna&qdaéaa?nomm oo meneetrampdatrieobserate and

ORI BREPIBTHS PPERPe LSS EIN 5 ol e aye Ryglable from the

K@éuseh@ﬁml ‘ﬂﬁ\%lbhktﬁqférfb O 'Q;ﬁcﬁt&é%mﬁl@% .ﬁélaaelsaynkad 202, a
S. Patent Nos. 64, 593; 3,969, 236; 4,022, 713;

ddletbaaqlaman@ bafeetena@d Synised 26# @irmfbae@aaﬂn@blaaaim am de

£ rom BBt i e i e B HEN Bl & ol oFRBraANiE Earboxyiic
aeid)S Markatisea/it ReRl polyuatbexylid asidsanay bed i, 2@d in another

borat es and net hods of preparing such borates from
embcpdm@at thexmanacarhauylisEnereipplyearborylic agids peasalinbatiggarboxylic

her [ . , .
L TR SRR S oY e AUARE R LE CnBtupica alphati carbonic
acmm&zimmi;lés o‘smoho@'bblk?dm d‘«ﬁn!mljse‘fdhsthe iesentiorcinclOde acetic acid,
exanpl e of a, commerci avai,l abl teri. al
AUBPRAIQIF (3G BRUtARCIY apid. antancia 3G BRxanaic @cﬁfil heptanoic acid,
EEHEIE SicRfl nHHQH&E RRRPiHIC 88T é(?@?@d%lc acid, palmetic acid, stearic
monol sopr opanol ami ne borate am ne borates al so

amick e&uaExampdaeé obmlytmbr&nyllc atidsiusaful i thesingantidn Pelude maleic
ncl.ude nkad

qﬁlcilto elglrﬁf I(i Bﬁtﬁg‘ﬂé %dacgg;lﬁkgg Qggneﬁp C aC|d and cyclohexane
dléérﬁbﬁfﬂb‘)&c@dﬂﬂ% QAR H@ﬁlrﬁfwﬂ@és bf tAB & odaieoxylic (eg acetic

I nvention also contain at east one organi c car boxyl
antiydridepand pelyoarpoxylicacidp ¢ -ge sucoinid athysisides alpeymag be utiized

H&JI?,% i{ﬁ(,eegggv(g” F%ég%gﬂ%plaﬁg?ﬁfrgﬁ%g%‘%]éf atA%%& Qne monocarboxylic acid

#d ahabsCosapbgssiboxyiRsacia.ard tilized.bixghe @nﬂmdﬂmena)the organic
be saturated or unsaturated aliphatic carboxy

ctbag/licmeidautdizedsn mﬁ]wwsnﬁwypn@lraﬁpw EI%@PQP" #0,cathon atoms,
Ay AR AtbYdatelbm A& Gbout 10 carbon atoms.

The organic carboxylic acids are present in the compositions of the present
invention in an amount ranging from about 0.01% to about 10% by weight based on
the total weight of the composition. In another embodiment, the amount of
carboxylic acid contained in the composition is in the range of from 0.03% to about
5% by weight, and yet in another embodiment, in the range of from about 0.05% to
about 2% by weight based on the total weight of the composition.

The compositions of the present invention are easily prepared by mixing at
least one borate compound and the organic carboxylic acid or acids in the liquid
carrier. The order of mixing is not critical. Concentrates of the components may be

prepared which are then diluted with additional liquid carrier. Aqueous solutions are
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propanoi ¢ acid, butanoic acid, pentanoic acid,
hexanoi ¢ aci d, heptanoic acid, octanoic acid, nonanoic

w@ei0d/02183Dnoi ¢ aci d, dodecanoi ¢ acid, pal meti cPEDUS2004/012257

stearic acid, etc. Exanples of polycarboxylic acids

useful in the invention include maleic acid, succinic

acid, phthalic acid, adipic acid, trinellitic acid,

and cycl ohexane di carboxyl i caci d. The corresponding

(gﬁhydrldes of the nonocarboxylic (e.g., acet

ﬁkﬁ@ iviRan Kediqud %raremwrataf 04 ra§<tt(re 4. wateuaeri @nlcohol such

) lized in the invention. n

one er?o etﬂlﬁﬁ,&’ mﬁee&%f at | east one

nonodardmewhbcodrmeind thadomipokitiant obihe nméntmrdremelelotf one or more
acjd, are util,ized.

t
pelies 556h aP HRatBaNPATTRG TiadrehpIAgANG Ricats; polyalkylene
G oS TeinyicnE SKUES FONDSyIHE Dlilod Mo oxide-propylene
@ﬁ@@p@lyn&m kaﬂ%benzczaie@@uﬁoeamrd@wﬁboxyhrcen@s ethoxylated aliphatic

SR Bbobles P eTER BERR S 4 BB Bhaine sats o
1@Egangal wei ght of the conposition. n another

odi nent, the anount of carboxylic acid contained in
t he cUT@é@HQW'BG e@mrﬂes Hiusteaty dhe forepaiation cdosempasitions of the

a'é‘%@ft r}éﬁérﬁr om %eb@gﬁﬂgﬁé@ ﬁ{@%@bxgﬁwe %Hd %Q‘éwhere inthe

wﬂttéﬂneeeatparbn\mldgﬂmrmf all perts an@perdenwgesTdne by weight, degrees are
conpositjons, of the resent i nvention,are easi

ipceptigRdegndPIasYrals JLAIteas REMBBRRRTC RIGSHUIEd T gompositions

6#“Ex9ﬁgfr’é§r°| @aBbPP(HHfo‘: 184 7F & QLG Rt Hﬁxéd Ui Shout ambient
carrie der of mxing I's not critical

temperaturat Evealropb ef 8 @fpagesdis sud;ummyplr@pde edlutibhend 10 drops

e en dilute ith,additional |iqu
Si2h80usons sy UGG s e Aeded B phBasiioas 7 and 12
r‘e%P Welly & cé\nﬂle’fé tHeesAlbIRAIRSn SNfeHONIHSRUHS ibWateras
hanol et hanol, propanol, etc. n one enbodi nent,
t he oonposrtlons of the invention are freeof oneor
nore added conponents such as triethanol am ne;
tri et hanol am ne octoate; polyal kyl ene oxi des such as
pol yet hyl ene oxi des, pol ypropyl ene oxi des, ethylene
oxi de- propyl ene oxi de polyners; al kyl benzoates;
sul f onam de carboxylic acids; ethoxylated aliphatic
al cohol s or al kyl phenols; oxaethane carboxylic acids;
and al kanol am ne salts of



fatty acids. The followi ng exanples illustrate the
preparation of conpositions of the present invention.
wOnioens1883 her wi se i ndicated in the exanpl es anelCT/US2004/012257
el sewhere in the witten description and clains, all
parts and percentages are by gvei ght, degrees are in
centigrade and pressure is at or near atnospheric
pressure. The conpositions of Exanples 1-6, 8-1 and
13-17 are solutions as m xelcwla tlabout anmbi ent
tenperature. Five drops of a @A)aqueous sodi um
hydr oxi de sol uti oExamg@ied iGomwbositidhe afitygpus sodi um
hydr oxi de sol ution are added to conpositions 7 and 12
respectively to conplete the solubilization of the

—conponents T wat er—Tgbte—Exanptes—of —Conposi-tpns
Example ExappreacRbfacor |BlEcshiedsini c| [aeroganoisdisishan pWater
cid Wat ef 0.09 0 0. 99.85 2 Oogg 0.02 0 99 géé
06 00 h3%9 91 4 0ldd 0 02 0 0%88 86 5 0 09 0_
99.87 6 0| 4g0. 04 0. 03 #§281 7 0.09 0.04 0.04 939??28
0—12—0—021-8--06—99-80-940-09-0-02-003-99-86-10- P12 0
8. 03 99. 8ﬁOIIB 0.06 0.0 0.04 99. 880.03 0.06 0.03|69®3
998810709 0020039958614 0O 690—0620-03P9—86—
45 0.12 0/ 6H% 99.86 |0.02 0.03 99.86
5 0.09 0.04 0 99.87
6 0.12 0.04 0.03 99.81
7 0.09 0.04 0.04 99.83
8 0.12 0.02 0.06 99.80
9 0.09 0.02 0.03 99.86
10 0.12 0 0.03 99.85
11 0.06 0.02 0.04 99.88
112 0.06 0.03 0.03 99.88
13 0.09 0.02 0.03 99.86
14 0.09 0.02 0.03 99.86
15 0.12 0.02 0 99.86
16 0.09 0.02 0.03 99.86
17 0.09 0.04 0.03 99.84
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16 0.09 0.02 0.03 99.86 17 0.09 0.04 0.03 99.84n one

enbodi nent, the conpositions of the present invention
w@e@sosesal in i nproving the adhesi on of a si CREL/UY®04/012257

organi c coating conposition to netal surfaces. Thus,

i n one enbodi ment, the preseng invention relates to a

process for inproving the adhesion of a siccative

organi c coating conposition to a nmetal surface which

comn AR shrtosiBALi e BoPoftons if 7€ Bradelal ive}iSg ard Sseful in
irmpRsAngthe adaesion of aRRRativé eryany d‘d@atlln[@ coffdsrsritb Aktal surfaces.
1Jdc;]roduct of at | east one am no al coho boric acid

US gl AeaPEadinagntpihie pregentdnvention r@jatas to eqrocessdfor improving

ﬂégurg Q%%oﬁ léoéﬁ «%étﬁ/eaﬁjp?g{g@oa% g.’;c%gncﬁ#%béer{ ?)aéiﬁ%tg? % dlface which

ca:rtpmlsdence VVI th the present i nvention include al um num

surf i ron surfaaz steel surfaces, magnesi um

sur f s teabhe & MRl ﬁPEf?C%M’r"‘f‘aﬁ:’@%at"@aw@ﬁpﬁ@@n|q0mpf|8m9
surfaces aces. t has al so been observed

t hat met al(%snﬂlrI lggg:g?%l ch have an i norgani c phosphate
coating (ge)rairledastpned:foeaﬁembmmsmorprmhatfm:lrawtlah product of at

A

adhesi on g¢f) si @@g;dsygngrog@émg Cgﬂﬂ)txlyn(gagigrrpo& tions to
t he phosphat ed netal surface. n another enbodi nent, it

has K&en dndogihe treatedanetatgudaesl adhesi on of

siccativ ns to al .

sur 1 a0es sl MBS SN BB setsbPEat SuiBct afthyipe present

irkintibnadclutie | dl@mirurh hrirfaces! irog supfzees] sicehsufbcédemagnesium
present invention. n view of the ext ensi ve commercij al

sue‘a@%mewwﬂ@ypmmat galyarized #9a surtacesngnd zinc surfaces.
IEREL180 b@%ﬂldbggwema H‘%tﬁastu‘?@tcaﬁosp abgvé‘gntu%? anic phosphate

preparation an ion o ing solu
coatlmg (gm'leraﬂgenbfemne@ te as physphatedngetat sutfacses) may also be treated

in accordance with the process of the present invention to improve the adhesion of

siccative organic coating compositions to the phosphated metal surface.

In another embodiment, it has been discovered that improved adhesion of
siccative organic coating compositions to metal surfaces which have not been
phosphate coated can be obtained utilizing the treating compositions of the present
invention.

In view of the extensive commercial development of the phosphating art and
the many general publications and patents describing the preparation and
application of phosphating solutions, it is believed unnecessary to lengthen this
written description unduly by a detailed recitation of the many ways in which the
application of metal phosphate coatings can be accomplished. It should be
sufficient to indicate that any of the commonly used phosphating techniques such
as spraying, brushing, dipping, roller-coating, or flow-coating may be employed, and
thatthe temperature of the aqueous phosphating solution may vary within wide limits
such as for example from room temperature to about 100°C. Generally, desirable

results are obtained when the aqueous phosphating solution is used at a
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witten description unduly by a detailed recitation of

the many ways in which the application of netal
wWEhb@sptse coati ngs can be acconplished. t shoedTURm®04/012257

sufficient to indicate that any of the conmmonly used

phosphating techni ques such qﬁ sprayi ng, brushing,

di pping, roller-coating, or flrow coating may be

enpl oyed, and that the tenperature of the aqueous

P PGB AT BrrPBRP PUBRATAU At abotb TRt ey Bparation and
u§E B?éﬁgé%%sogigiéﬁfﬁihﬁ sbﬁﬁ?éh%?ro?d@pd%m ai?@?ﬂéﬂ@ﬁhé%}ﬁ]ate coatings

aqueo ng solution is use eﬁpera ur e
owinétahsurfecesangell khown imthaboetal Bisishingartas illositated Thid.S. Patent

NG Saleob T i h0T P AR N rER a%Bokd. nfuBistaits of these
p?ﬁrft@?@%aﬂdﬁwg"ﬁ{d&ggsﬂ@ " dsphbiecoBi)s éh@[/;ﬁbbémréétfoﬁ&sing such

ustratedin. tent Nos. 3,104,177, 3,307,979;
cBatitgs aglherehydn@rpo@isb by rafgeenfisscl osures of these

patents .reqar di ' and td

o oc e G S SRR i B PRa afertRR dsiscPBea above may

benggslieer & Abtalysuriioese imsudiiy Hosphbtetynmetalpastadesnby dipping,

of the present invention as described abqve nmay be . .

bagghingd speavieg.arollancoatiag, qrnMWﬁan@-hos?ﬁHaw@é RetdPpPing are
o LR brushi ng, spraying,

C?’ﬁf’f‘@'ﬁ@g‘é'é{ %{%g?&?rsg??'ow coating. Spraying or dipping

are ¢ponednybediment,dhe metabsséace is initiallyedbededrbytphysicsl and/or

oL 3 kbl G5 ONEN P e on
rﬁ?ﬂg&%ﬂ‘@é’e Q?fo?é fifidat ps]iciiﬁgtédmfs%ppﬁéﬂ taar hethisarhbs. Cleaning

ng solution 1s a to the netal surface. .
sOlemmisraye &kobutni inrike artearkhanergeneralheaqueousepldiiens containing one

ener al eous | uti t ai ni,Nng . .
BT BRSO AL S R A BB GE Sl TiocHar, o
rﬁ@fé?éﬁﬁé‘ét@s, Ak HAhbtarBbiites Wdtstidttonetd, lpAbbphates) and active surface

orates, water softeners, phosphates, and active

agentsic Oxide nersovakmay hecaesamplishedosith sripaial iaskk Ricklesmsuch as

m ner al . agi i es...su i C id,
W@pgaﬂ(gﬁygffgcﬁfiﬁ‘ﬁc %ﬂé/%&dlgﬁ@% oHrqug aa(gélf'd. Fol | ow ng

cl earfdwiRgelcaning; ahd Yenératly rigsing Withwedter, the metahstieface is then
surface is then contacted with the treati

Sintaeted ibbRaaIng RTINS e Arss Y My enbpa cantiniig he borate
compositions described above. The time required to treat the metal surfaces will
vary according to the temperature, the type of solution being employed, the
particular technique of applying the treating solution, and the coating weight desired.
In one embodiment, the temperature of the treating solutions is ambient
temperature. In most instances, the time required to produce the desired result will
be within the range of from about 1 second to about 1 minute or more.

After the desired contact between the metal surfaces and the treating
composition has been effected for the desired period of time, the treated panels are
dried either in air or in a drying oven.

In another embodiment, the present invention relates to a process for
improving the adhesion of a siccative organic coating to a metal surface which

comprises the process of
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conpositions described above. The tine required to
treat the nmetal surfaces will vary according to the
wao emperssiure, the type of solution being enpl oBETpS200€012257
particul ar technique of applying the treating
solution, and the coating weight desired. n one
enbodi ment, the tenperature gg the treating sol utions
is anmbi ent tenperature. n nost instances, the tine

requiyed to produce the desired result wll be wiihi .
the & ngec@ﬁgfﬁﬁ?%ﬁ&uﬁaggw qeooré’%r&taqfe&uEa{:gmo&alkallne
cfé‘%ﬁﬁ!&? $S1L6dn ;he desired contact between the netal

surtaces and the treating conposition has been

ef fe@)ed treatingéhelewitakslrfrae with ¢f treafig compositiontaamprising a
LS BB G % Myt of o
|dYsPBAE BNtiAG aldBRoPahdBotidiacid dh aaianalatfustofdioticaicids @end, optionally,

organic coating to a netal surface which conprises the
ap lepsk ope erganic spekmivHg ate metal surface with oneor

nor et(?ﬂ;e%@nﬁgﬂ‘%hgg{ed%gﬁ isnﬁﬁeé;egrm ng sol utions; (2)

treattn etal “surface w a treating conposition
conpiépi nglepobitinyiatsiceative @rgarit coatireg campositionoe the treated and
conposition which is the reaction product of at |east

dsied rapiahsUHRAE®hol and boric acid or an anal ogue of

oL c . _ .
LD fosdSin R Aoty Sahelss oAl g o moe
arganit £pristeqylic iatidsg and sit taast twe obtheaborate eamipagitions.
conposition on. the treated and dri ] I
R i DB R Bk oL TR Ry Y b aposti on e
tﬂéaﬁ%&‘ hSetaf styStraiés BPHR: pradant hveatibnXxHxatnsles @$ siceative organic
at Teast two of the borate conpositions. A variety of. .
iatings iwhiclo cgarbiec depesitesginslidiearaint, daruarayagush, s%the’uc resins,
deposited on the tre . .
%Ininr Ie}ﬁp.érmspagwgflt@tgﬁgﬁga gio\nftfék?s' Ci%c{aﬂ(r/@% ?géétﬁ‘\ les of siccative
Sotihgs %idﬁ“hﬁz bearscaerd enoacrybe| alky) alkiel geoxy; phémalicemelamine,
varni'sh, synthetic resins, enanel or electrostatically
atepuigyk reginsoafbpaidbat i ngs. Exanpl es of siccative

The application of a siccative organic coating composition can be effected by
any of the ordinary techniques such as by brushing, spraying, dipping, roller-coating,
flow-coating, or electrostatic or electrophoretic processes. The siccative coated
article is dried in a manner best suited for the siccative coating composition
employed such as by air-drying at ambient or elevated temperature, baking in an
oven, UV curing, or baking under infrared lamps. In most instances, the thickness
of the dried film of the siccative organic coating composition will be from about 0.1
to about 10 mils, and is more often between 0.3 to about 5 mils.

As noted previously, it has been discovered that the metal surfaces which
have been treated with the treating compositions as described above improves the
adhesion of the siccative organic coating composition to the metal.

In order to demonstrate the improved adhesion of siccative organic coating
compositions to metal surfaces which have been treated with the compositions of
the present invention, the following procedures are conducted. Steel panels (10 cm

by X 10 cm) are cleaned utilizing Uniclean™ BIO which is a mildly alkaline cleaner
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coatings which may be used are the acrylic, alkyl,

al kyd epoxy, phenolic, nelam ne, and vinyl resins and
wW@20080%1835The application of a siccative organi BCDUSI0041012257

conposition can be effected by any of the ordinary

t echni ques suchas by brushing2 sprayi ng, dipping,

roller-coating, flowcoating,“or electrostatic or

el ectrophoretic processes. The siccative coated

article is dried [n a manner, best .suited for th
UGV RORRIS R SIRSBTII P Ne i R U s valall from Atotech
UaiA’ 14k }’R&&rﬁb\@a‘%ﬁ eatolifa. §he\esgrhnemerchdaterl in Ridiegn™ BIO.

I'n"an oven, curing, or baking under infrared | anps. )
(r0%ustlutionytfanSeminutes, tindeckwitbdapfwatee far 1@ @ecpnés.ofinsed with

bl WGT 0B TaBRe N 20e R PRk T MsorBos gk of the
pfjéléseﬁg%ﬂenﬁoﬁiétsamﬁi‘énﬂtérﬁ elit@e £318lugtraied inaBxdneples 1-17 for 30

vered that the netal surfaces which have been
secontsedripidriec ard theseafteigiriashipas Arving gvers akia dempgajure of from

bove,. L.prove adhesi on of the siccative organic
a%%ﬁf@%@cﬂ%&‘iﬂ&gg to the netal. n order to _
denopsgicesitrvet rgahitnicatied csssiton if appliedabi the trrajediand dried
coating conpositions to nmetal surfaces gblr%{qfrgr%v‘?CP%?%llaville,

penelst elgctipsiptieally WiEngsa tovyrer H03RE P

. 0 oSt ' ‘
CAER il BT RLURGG aeTR DTBR Dbirbls polened
stéil phaakEreliBédintheshitasts.dron phbgprmt&(;hpam@s w_hlch were purchased
from Ak baberetpass ifadle SAiian.e Btk T0&NE B panels are

i ' q49b0 N0 P srcaletedd Winedpolished.
I@%&ﬁd‘#gmﬁ%&%é@'&%?%%% iBon) for 5 En nue new

tes
Dupiisetbswfidacha thasteel panels econaed inihedest, and the thickness of the
di.still ed V\%ter for 15 seconds, and thereafter
Raiptds obgervediand 1eg ‘tions of the present invention
at anfienairlteaPaiRidies Bandls | aret sabjedtddntdEeastanelard -Satt Spray
for 30 seconds, drip dried and thereafter drie

in
Coyosign olest. af he tesihpeacedure 298 eoAPRRGHS y6d fgr tls test are

cge%?}]%llf)g Ei% g3\§ﬂglst{e§{e:§td §%u?é @ank g, Clﬂ%ii%”gas@,oméoﬁééﬂe@naﬁé painted

ed and dried pane _ '
;?érﬁ% BESs@ideetwioe wtfotmzinmy oa thewme!, ceahiscjbe\ksingabeut 6 to 7

e msborecpana v B b URSERK SiFe GRF6 et itees -
chamber in which a mist of spray of 5% aqueous sodium chioride is maintained in
contact with the test panels for 168 hours at about 35°C. Upon removal of the
panels from the test chamber, the panels are dried, and the scribe is blown with air
at a pressure of about 70 psi which removes paint that lost adhesion as a result of
the salt spray. The width of the paint loss is measured in millimeters (mm).

The results of the salt spray test conducted on steel panels treated with the
treating compositions of the present invention prior to painting are summarized in

the following Table 1.



steel panels are used in these tests. Iron phosphated

panel s which were purchased from ACT Laboratori es,
woRdose2iBE, M chi gan al so are included. These PEREER04/012257

are | abel ed ACT Cold Roll Steel 04X06X032 B1000 NO

Parcol ene DI'W unpolished. Dup]icates of each of the

steel panels are used in the st, and the thickness

of the paint is observed and recorded. The painted and

dri ed panels are subjected to a standard Salt Spray

Corrosion Test. The test pr-B%Ql@ure and the apparat us

used for this test ar TM t est

procedure B-117. n th?%lgt WP?% R%]sr@gt ed and pai nted

panel s are scribed tw ce to forman X on the panel,
be—betrg—aboutt—b—to—F—6em—Fhe—seid

gac\h Qf\lfi
T

had nnnal <
CUAVITT OUT T Pe'OUOoeT 1T AU uUl BAA r.lv‘-llvl ~T
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are subje¢ted to the sal|tPappihainesse@ils) The 1 €sit Spray Results (mm)
Bl dnlofeZ€S & FeQﬁﬂP jreét&i Wi g & M SFPa‘?x eSPray polg % FPanel B
aqu ous SO |tm(§9nqo iRBhbde [i's nmainta In contact wi|t
the test paralpe for 168 |hours at about 35 €. Upon
removal of the panels Trjom Lhe tept _chanber,. Lne

nels areldried, and tHe-8€ri be 8l own W"’l’@l air |46

pressur ¢ ,0f about 70 p ichy ves paiynt that
I%nqt adhegi"on as a resul Ségéh 21[:?19 spr '%h \M&'E

the paimt |1oss is neg d in mlAa neter

gesu!%spnf %*Jm SaH—spr SQJ?E&* eer%zg* ed u.~%s§gg s
anel s tredted with the t2.43ti ng "mmositl(ms40f t hes-5
PT esent I IFV(:‘ITL_I OTl prl Of lU drllll dl e SUul Iblli’él:‘d’ I T
tthe fol | oWdng Table 1. Tab Sg 2Spr ay | Peét 5-8
esults Paint Thi ckness [( S) Sa pray Sulrts
Examal e Si&el Panel Tredt E]@%Pang Panei B °Panel /rgfg
Ranel B wj|th Conpositio Exanp 1 2.96 4.78 4-

6 B2 2 gpl? 71 3-5 ';%?%7 §'3%7:{ q-fng'iém 146
H 2.38 1.98 3-4 4-5
I 9 2.1 2.61 3-4 3-4
J 10 2.6 2.47 4-6 3-5
K 11 2.68 2.57 3-5 4-5
L 12 2.54 2.22 3-4 2-4
M 13 2.76 2.5 4-6 4-5
N 14 3.3 243 4-5 4-6
0] 15 26 3.34 5-6 4-5
P 16 2.85 2.34 4-5 3-4
Q 17 2.6 1.73 4-6 3-5
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wa2H5021833 2. 61 3-
1
4

D4 2.43 2.02 2-4 3-5 ES5 2.16 2.32 5-7 5-8 F 6 1.67

2.13 3-5 3-5 G 7 3.15 4-6 4-6 H8 2.38 1.98 3-4

-4 J 10 2.6 2.47 4-6 3-5 KCNWISDEB12257
54 2.22 3-4 2-4 M13 2.76 2.5 4-6

5 4-6 15 2,6 3.34 5-6 4-5 P 16

1

t

3.
4
2.57 3-5 4-5 L
4-5 N 14 3.3 2.
2.85 2.34 4-5 3-
whi ch i s obtai ned

Tab e FPRVERtE a5 Gbletias phdhel FestingheRpRaSONS of the
pr8SENt imverltionss ﬂlu‘étrét?edgﬁttﬁ{)foll%lnﬁ@ To6iah] ‘Fﬁ‘ trBF"1 né 88mmercial
an ] ect

as descri bed above to the sa
ioor phesphate esnel is Hxsathvith Rvatee, slan’eosstatwaltyhpmptmi as described

ST BB L AP SRR b S 8 o
pHRBPRER) pafdel RAriAsst eh *iidmadRivaal, |tVeétéd rWiﬁ‘P' tRe composttlon of

descrlbed above. n Control-2, a steel panel is cleaned
Exanmplert (lizdnmargionifo; 3Piseseadsy, dhed ainshelestiosiatieallyapainted as

o%e@ﬁﬁec? gé@\t/e ﬁ@l dé%n&epﬁgéeﬁqeﬁiﬁggﬁg g\%%%ga\@g'lv%tcﬂeanm BIO, rinsed
@eleaﬁéﬂ Wat&t 4hd EIe@ﬂ'edtamalty Mht@tﬂl Fedesdribed.adoveatledxample
with the conposition of Exa I ner sion for 30

S prroe sipel eanaliscleraed M@tgtr@m:l@ant {/BK&iTHised withdeipnjged water,
tRek&d RtnRARS &b ﬁ%@ﬂﬁh'&@)ﬁﬁ%éﬁ:@s Er?’rﬁel%%r?fer%@ §é@%na§‘| dried and

spray corrosion test tS are sunmari
alectisbdtecally bairtedhl Ehé fdur painted panels (duplicates) were subjected tothe

salt spray corrosion test, and the results are summarized in Table Il

2
3
4 7 2.6 1. 4-6 3-5The i nprovenent

4
3
2.
4-
Q
WI h the treating conposi tions of

Table I
Salt Spray Test Results
Paint Thickness (mils) | Salt Spray Results (mm)
Example | Panel Type Penel Treated | Panel A Panel B Panel A Panel B
\(Alnct)rr]nposition
of Example
Control-1 | Iron -~ 3.32 3.17 3-5 3-5
Phosphate
R Iron 4 1.8 246 2-3 2-3
Phosphate
Control-2 | Steel -- 1.64 2.66 3-6 4-7
S Steel 4 211 2.64 2-4 4-6
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Salt Spray Test Results Paint Thickness (mls) Salt
Spray Results (mm) Exanpl e Panel Type Panel Treated

w@anel2183Panel B Panel A Panel B with Conposi t PONUS$004/012257

Exanpl e Control-1 Iron - 3.32 3.17 3-5 3-5 Phosphate R
lron 4 1.8 2.46 2-3 2-3 Phosplpéi\te Control -2 Steel -
1.64 2.66 3-6 4-7 S Steel 1 2.64 2-4 4-6As can be
seen fromthe results, treatnent of an iron phosphate

ane h,.the tr conposi tjons, qf t.he

P overY SO bl CetiB sEmaBs Brekretd aniron Bhgstate panel with
thbazpking edwg?@mbna@fw pié@@rﬂ%\ﬁéhtl@ﬁ rmpfdv@Q tl’ﬁé‘é*d ﬁ&%‘h bfthe paint
of Exanp o the results obtained Cont r ol

taithe Ph9$@3ﬂtﬁd nanelfaSe@VIdmpﬁmbtpmrenamga@e rpsuits ofﬁ)tample R to the

BRI BT A Lo R PR 4 eptpenchwit

thbetreztingt cdsmpbbleoﬁs @éfth@@f‘@erﬁi’n\%ﬁtl‘dﬁ rfeksvey byorenati r’agﬂﬂasults in
ults of Exanple S to the results obtained wt

h
't@ﬂ%\rf%ﬁ? adhesian of 1 aink e g stechnanglasevidencachey cpmparing the
Fe%gﬁé bPExéﬁ]tpLé St Hhé ?é@ltgrqbqglhgﬁ With ?hﬁtrbls’% to be

er st oo ther catrons ereof” will
become appar ent to those skilled in the art upon

readi,ng.the specifjcation., Theref t 1s
nclor B Tad DRV RIS 08 baT (SR Bedy imuietipn do its various

ébeaifeshts Oit &CMEDe SMEIBrIIBEH fché?c%thé’f‘ﬁ]o@ﬁlcfaﬁbhs ¥hdrBbPwill become
the scope of the appended cl ai ns.

aayesi i tbase shied in e gd)upan ﬁeqdm@ tbarapeenflca( o). Fherefore, it is

o eBRFOR e, ERBRENR Hisesel riFs iiBRbeq o pover suoh

PbdHidaiow a8 falf witleihithe @ebfe oRfiik 4peritied Gamhs.oOne
organi c carboxylic acid.
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2. The conposition of claim1l wherein the liquid
carrier is an aqueous carrier. 3. The conposition of

W@ b@snoeB3snher ei n t he aqueous carrier conpri SesSP@EUSI00012257

a mxture of water and at | east one al cohol containing
from1l to about 6 carbon ato 4. The conposition of
claim1l wherein the am no al cohol is an al kanol am ne
or an al kanol et her am ne. 5. The conposition of claim
1 wherein the am no al cohol _j al kanol am ne
containing from1l to about Q@ﬁgon atons. 6. The

conpositio i : [
Kol ethePmpashon fopAtiRb tal 4 g8 (it TBl1RL1ekSt &6 borate
“EQHOPPSIHN whizh bSmB]reaRionmmdechomi lealaiyolm@gemn@lalmhol and boric

| ower al k | kyl ene grou
s oRaielad b B8ric Agid, End (P8tTCad qhE GoRnf TBoxylg deic.
i's hyzlr ogePh@komdodon G didim @rvmaemﬁheﬁm.&eamé?hé hR™queous
of claim1 wherein the am no al cohol is an al kanol

@arAef. ani ne characteri zed by the formula HHLO CHR - CH

Jroug® R i he, EPBTEDeticr S e 3 AR e BESyifer pgmerises
whteitor® mixthieeotwarersind atleast e boRoesitainindrols1 to about 6

selected from-(CH) - , or -CH(CHg) - CH - 9. The
%ﬁﬁ@ﬁ‘?m% of claim1 wherein the amno al cohol is a

primygy al '\(ﬁé‘%nﬁ{ﬁsﬂ%ncﬁ@léb‘[‘ﬂ %Jr%ﬁ%éi én'ﬁ'{‘%\?\ﬂgé%cms an alkanol

car bon at he "conposition o
ameeaon amaliklaoolublhen ammepr i mary al kanol am ne sel ected

from t hanol am ne, noe nol anmi ne,
nono- pr op |P,%|Cgmp@§l loq), q El, rgin the amino alcohol is an alkanol

#miHE Sshtdmiy T PECBRBOR 6 @Qﬂboﬁ‘ atbHiseS
6. The composition of claim 1 wherein the amino alcohol is an alkanol
ether amine characterized by the formula

[H(O-CHR-CH,). OR’].NR"’, |

wherein R is hydrogen or a lower alkyl group, R’ is a lower alkylene group, n is from
1 to about 5, mis 1, 2 or 3, zis 3 minus m, and R’’ is hydrogen or a lower alkyl
group.

7. The composition of claim 1 wherein the amino alcohol is an alkanol

ether amine characterized by the formula
H(O-CHR-CH,),OR'-NH, ]

wherein R is hydrogen or a lower alkyl group, R’ is a lower alkylene group, and n is

from 1 to about 5.

8. The composition of claim 7 wherein R’ is selected from —(CH,),—,
—(CH,);— or —-CH(CH,)-CH,—.
9. The composition of claim 1 wherein the amino alcohol is a primary

alkanol amine containing from 1 to about 6 carbon atoms.
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thereof. The conposition of claim1l wherein the
organi c carboxylic acid is selected from

worersozskoxyl i ¢ aci ds, pol ycarboxylic acids, apdI/us2004/012257

m xtures thereof. 12. The conposition of claim1l
wherein the organic carboxyll? acid is an aliphatic
carboxylic acid. . A conp03|t|on for inproving the
adhesi onof siccative organlc coatings to nEtaI

rf S, r|S|n a ous .
car 1 1 (B SorBERRRh s ARuh Sspt bt GfeRAl Rea primary
alhanmleanmle%eléét@dWﬁdm%oﬁémbﬂfbﬁ'blé}ﬂfheamdlfbe%&%lgtlnlne mono-n-
sel ect ed from al kanol ami nes and al kanol ether am n

RiRRapeleMminacildsepropangleaiog, @-amina-2-raeinyl- pa:rman()t)arui mixtures
th f two organic carboxylic acids. . The conposition
?F&f ai mwherein the anino al cohol is an al kanol am ne

cont al hi ndTlie combositioabsfutlalin clanbereiattRETorgaRic Jé}Soxyhc acid is

tion of claimcontaining two or nore of
SRR e TIacRBHBONE B0idan Ol ARORYI asidafans miiitEs thereor,

cont & Ni NOTHd 8k BQi%n Qf %ﬂ;ﬁ(ﬁwfﬁ\gﬁaf&fﬁ tﬁleo?/ gar éﬁér@?&yl% acid is an

t he borate conpo |t| on. conposi
a!@hatmparhﬂxw@c aecidm about 0.01% to about 10% by wei ght
of t car lic.aci The, conposj tign of claim

cont al‘hi 88§'f'°'8 'WBFR)’”&ﬁhG P?'@n sigcative @fganic coatings
tbenstal QuﬁfPacEé?sl %Qﬂf&ﬂﬁﬁéélﬁor@%ﬁpn%ﬁ ) Bh %\gﬁééu:fs Q5 jer %3) at least

i mprovi ng the adhesion of a sIcca |ve antc- coat
AenkRieie compesitian watch isshe reastiontirotuctafrt et ohe)amlno alcohol

%eﬂ)%%{edli ﬂ?ﬁéal?ﬁﬁn&%rﬁ ﬁ&% %E,S %%%é%tﬁeﬁ*%ﬁé%@gg@%ng ﬁgld or an analog
didworiceactd rapeisic) abReaehivediofganidearbdR@ld #idr oduct of at
| east, one am no al cohol and boric acid or an anal og of

bori dl4aci d hexgrimpesitian of glagn 18nehereiritiecarsmotaisghal ds an alkanol
Hfing: co%@é*nmg from 1 to about 6 carbon atoms.

15.  The composition of claim 13 containing two or more of the borate
compositions.
16.  The composition of claim 13 containing from about 0.01% to about
10% by weight of the borate composition.
17.  The composition of claim 13 containing from about 0.01% to about
10% by weight of the carboxylic acids.
18.  The composition of claim 13 containing at least one mono carboxylic
acid and at least one polycarboxylic acid.
19. A process for improving the adhesion of a siccative organic coating
composition to a metal surface which comprises
(1) treating a metal surface with a treating composition comprising
(a) a liquid carrier, (b) at least one borate composition which is the reaction product
of at least one amino alcohol and boric acid or an analog of boric acid, and (c) at
least one organic carboxylic acid; and
(2)  drying the treated metal surface.
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(2) drying the treated netal surface.20. The process
of claimwherein the netal is cleaned w than aqueous

wa@edodioz1sas al kal i ne cl eani ng sol ution prior toPCT/US2004/012257

treatnment of the netal surface with the treating
conposition. 2 . The process ﬁé cl ai m wherein the
metal surface is selected frontalum num iron, steel,
gal vani zed iron, magnesi um rragnesi um al l oy, and zinc
surfaces. 22 The process of cl 5 n_the

surfad® is faeamgﬁﬁaf@amréwheg@w gscl?ﬂ@ewh@ég@queous
é){ﬁi Eloq'd(!k%%e gérﬁ sbﬂﬁloﬂrﬁ?ﬁ)?gﬁh%gtrﬂgﬁ%f tﬁérﬁlé@?suﬁace with the

ai ne t|n a net surface
maiﬂ@mraposihonm nc Iead iron, cadm um or

g?;?lnéj .gzi,;ﬂtg@ glfq?sefsgat :qﬁl%msﬁé gxa}e?&gr ggn%%? gﬁr&%@% %Ssecfected from
SakdinGh; bR, sta, gélﬁ?ﬁﬁ&éd WorP'rﬁ!aQﬂéSIM\H}errﬁééhéd“@m alloy, and zinc

aqueous’ carfier conprises water or m xture of water
surthcms. | east one al cohol contai ni ng from 1 to about 6

am noPi ol PGPS ATEAR TaRee il TRl it (5 phosphated

@etd)®uridée. The process of claimwherein the am no
al cohol is_an al kanol am ne containing from1l to a

6 carBdn albewrogess ghelapp Z2ewhersin dhairRagRbaiad nnppéuguﬁace is

@g?a[}}%qatlf))gﬁﬁ%pﬁﬁkr@%ﬂl%ﬁp%ﬁ%ﬁﬁh %‘f‘i‘ é@éﬁ&%rillti&qead, iron,
tadhige roraalcuimezing pabkwhatgfgosmutlﬂ is a Iovv% e

P 05636. of TP SIRPEH fhERUT T RNerSgaiE: el reaBfier ficen aqueous
carrier.

25.  The process of claim 24 wherein the aqueous carrier comprises water
or a mixture of water and at least one alcohol containing from 1 to about 6 carbon
atoms.

26.  The process of claim 19 wherein the amino alcohol is an alkanol amine
or an alkanolether amine.

27.  The process of claim 19 wherein the amino alcohot is an alkanol amine
containing from 1 to about 6 carbon atoms.

28.  The process of claim 19 wherein the amino alcohol is an alkanol ether

amine characterized by the formula

H(O-CHR-CH,),OR'-NH, Il
wherein R is hydrogen or a lower alkyl group; R’ is a lower alkylene group, and n is
from 1 to about 5.

29. The process of claim 28 wherein R’ is selected from —(CH,),—,
—(CH,)5—~ or ~CH(CH;)-CH,—.
30. The process of claim 19 wherein the amino alcohol is a primary alkanol

amine containing from 1 to about 6 carbon atoms.
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-(CH) - or -CH(CH)- CH- . 30. The process of claim
wherein the amno alcoholis a primary al kanol am ne
w@eosmesshg from 1l to about 6 carbon atons. 3 .PANES2004/012257
process of claimwherein the am no al cohol is a
primary al kanol am ne sel ect from nononet hanol
anm ne, nonoet hanol am ne, nono- npropanol am ne,
1-i tsopr opaﬂol arr:c ne, 2-am no-2-nethyl -propanol and
m xt ures ereof. 32 .T roce : ' I
{1 et ng Thssoers G Rat i PgEThe 3o BEhB§EBHery Bikanol
an\%ﬁ@a@e@e& baww | ctentthadsl: arhibepr prevetidndtdmineg, 1enono-n-
erein the organic carboxylic acid is sel ected from
propanalariiny il Hsopopasolapung.c Zraypka-2enatbyideropangl and mixtures
thm xtures thereof. 34. The conposition of claimuwherein
e organi c carboxylic acid is an aliphatic carboxylic
aci 32, 35.THEhgroeeSs 88 6laih 16l waheneihitiedieatingecampasiliorgcomprises

conposition contains two or nore of the borate
(G):a?rg@g( twoargansecarraylisaiidss of cl ai m wherein the

treatd ng [ {d.0 i1B8S u 1 : Sy
R e A G S
smé&t@dsﬁ)m]fnmmgmcs@ﬁmheidei polyharbioxylic #eigs canthoiturasrthereof.

contains from about. 0.01%t t. 9% i ‘g

or nefte ofhe ﬁ%‘“@ﬁ?'beﬁﬁ?fjﬂ@?rﬁgﬁa ?e%g@.t%g%ﬁgm%@ggérg&ﬁ@&'d 1san

AVl hesi on of i ti i '

AR e e P = T ch compr i sas (). cloani ng the. -

met aB5.sur Tiae prosessobelainpi 9 wbeeeiaqlfet&gir@@odm;@o%ﬁion contains two

al kal i cl eapi ng solutions; (2) treating the netal
Ors'_iﬁ‘Pf‘_%\QEﬁW t?c?{a% ?&@89?'#‘18”%‘0@09 tion conprising (a) a

i 9“%6*._ carhé Yrocddr) ofedlaine aStwiareirb tireatreatingneoripoisision contains

which is the reaction product of at |east one

frafrcalbait GOtlderdbouad 0% by weighi e thy)herale cBBHosR: g
and £6) a%h!a%a}gées%ng‘f QLR RO REROHY rEafitd Gomposition contains
from about 0.01% to about 10% by weight of one or more of the carboxylic acids.

38. A process forimproving the adhesion of a siccative organic coating to
a metal surface which comprises

(1)  cleaning the metal surface with one or more aqueous acidic or
alkaline cleaning solutions;

(2) treating the metal surface with a treating composition
comprising (a) a liquid carrier, (b) at least one borate composition which is the
reaction product of at least one amino alcohol and boric acid or an analogue of boric
acid and (c) at least one organic carboxylic acid;

(3)  drying the treated metal surface; and

(4) depositing a siccative organic coating composition on the
treated and dried metal surface.

39. The process of claim 38 wherein the metal surface is selected from
aluminum, iron, steel, magnesium, magnesium alloy, galvanized iron, and zinc
surfaces.

40. The process of claim 38 wherein the metal surface is a phosphated
metal surface.
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(3) drying the treated netal surface; and (4)
depositing a siccative organic coating conposition on

wo b@soeeat ed and dried netal surface. 39. The PCDUSNE4/012257
of claim38 wherein the nmetal surface is selected from
alum num iron, steel, magnesi um nmagnesium all oy,
gal vani zed iron, and zinc surtaces. 40. The process of
claim 38 wherein the netal surface is a phosphated

. . f . claim 40 in th .
ohocthar ol Brdiess Rl 48 Badeih i BycemidRhnRi) Srace i
obtEinall Bupihcehatihhh AletAGIeRIEs \ath BhGadliddtis dcriie Zird, fud, iron,

cadm um or cal crum zinc 'phong_ati ng sol ution. 42. The
casinues or galciymizinseehagheling sphaionr eat i ng conposi ti on

ST SeTb phRBSk of MU AT BAI AfhSscRcomprises
atdeaidwotdroanic@apbarsdic agidsl xt ure of at | east one

orgaji c nocar boxylic acid and at |east one organic .
pol y&r bomﬁiﬁl Procges @f claum Spruherielt ksdireating earpasgtion comprises

o MBS BrSebheoRAL HiREARELAS 20 BRUER ot ono orgaric
palyeaaboxyjicamighosi ti on conprises at |east two of the
e TP ot B AT SR HA S50k S35 cohpriss an

acdticotidtdayeror gani ¢ coated metal surface prepared by the
process of claim 38.
45.  The process of claim 38 wherein the treating composition comprises

at least two of the borate compositions.
46. A metal surface treated in accordance with the process of claim 19.
47. A siccative organic coated metal surface prepared by the process of
claim 38.



