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This invention relates to conpositions useful in inproving the adhesion of
organi c coating conpositions to netal surfaces. Mire particularly, this
invention relates to a conposition and a process for inproving the
adhesion of paint to netal substrates., BACKGROUND OF THE INVENTION It is
wel | known in the nmetal finishing art that netal surfaces such as

alum num iron, steel, galvanized and zinc surfaces may be coated with an

i norganic phosphate by contacting the surface with an aqueous cshos hat i ng
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organi ¢ coati ngupePRAirEions such as oils, waxes, paint, |aquer, varnish,
primers, synthetic resins, enanel, and the |ike. The inorganic phosphate
coatings generally are formed on a netal surface by neans of aqueous

sol uti ons which contain phosﬂ&mﬁmgq@:l ly, certain auxiliary
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oxi di zi ngggp&diss. col ori ng agents and netal cleaning agents al so nay be
i ncorporated in the phosphating solution. Such phosphating solutions are
well known in the art and are effective in inproving the adhesion of paint

to metal surfaces. AlthoughifenefdgsiIP T8 INVENTION

It is well known in the metal finishing art that metal surfaces such as

aluminum, iron, steel, galvanized and zinc surfaces may be coated with an inorganic
phosphate by contacting the surface with an agueous phosphating solution. The
phosphate coating protects the metal surface to a limited extent against corrosion
and serves primarily as an excellent base for the later application of corrosion-
inhibiting compositions 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 metailic fons 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, sulfatg, and
borate ions. These auxiliary fons 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 melal parts are provided with a siccative top coat of



siccative organic coating to the nmetal surfaces is inproved by the
phosphate coating, it has been noted, for exanple, where ferrous netal,
gal vani zed ferrous netal or phosphated ferrous netal parts are provided
with a siccative top coat of 2 I|aquer or enanmel, and such top coat is
scratched or scored during, for exanple, handling, form ng or assenbling
operations, the netal substrate beconesza focal point for corrosion and
for a phenonmenon known as "undercutting”. Undercutting, or the |oosening
of the top-coat and areas adjacent to a scratch or score causes a

rogressive flaking of coat romth ffected, grea.
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SUMMARY OF THE INVENTION
A composition is described which is useful in improving the adhesion of
siccative organic coating compositions to metal surfaces, and the metal surface may

be a phosphated metal surface or a non-phosphated metal surface. In one

embodiment, the compositions of the present invention comprise

(a) aliquid 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)  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)  ftreating 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 aicohol and boric acid or an analogue of boric acid; and,

(c)  atleast one organic carboxylic acid, and

(2)  drying the treated metal surface.



(a) aliquid carrier, (b) at |east one borate conposition which is the
reacti on product of at |east one am no al cohol and boric acid or an

anal ogue of boric acid; and, (c) at |east one organic carboxylic acid, and
(2) drying the treated netal surface. 3 DESCRIPTION OF THE EMBODI MENTS The
conpositions of the present invention, in one enbodinent, which are useful
i n coating netal surfaces, conprise a mxture conprising (a) a liquid
carrier, (b) at |east one borate conpos$tion which is the reaction product
of at |east one am no al cohol and boric acid or an anal ogue of boric acid,
and, (c) at |east one organic carboxylic acid. The liquid carrier utilized
in the conpositions of tDESCRIATIONORIHE EMBOBEIEN TSN ¢ | i qui ds
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mixture of water and one or more alcohols. Specific examples of useful alcohols

include the lower alcohols (containing from 1 to 6 or more carbon atoms), as
exemplified by methancl, ethanol, propanol, isopropanol, butanol, hexanal, etc. In
one embodiment, the liquid carrier is selected to provide a solution comprising the
borates and the 6rganic carboxylic acids.

The borate compositions which are useful in the compositions of the invention
generally comprise the reaction product of at least one amino alcohol 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 usefut 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 aicohols 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, dipropanot amine, and diisopropanol amine. An example
of a trialkanol amine is triethanol amine.

In one embodiment, the alkano! ether amines useful in the present invention

may be characterized by the formula



| to about 6 or nore carbon atons. Specific exanples of such al kanol am nes
i ncl ude nono al kanol am nes such as nethanol am ne, 2-hydroxyethyl am ne
(monoet hanol am ne), 3-hydroxypropyl am ne (nonoi sopropanol am ne), 2-

hydr oxypr opyl am ne, 4-hydroxybutyl am ne, 2-am no-2 nethyl-propanol, 5-
hydr oxypentyl am ne, and 6-hydroxyhexyl am ne. Exanples of dial kanol am nes
i ncl ude di et hanol am ne, dipropanol am ng, and diisopropanol am ne. An
exanple of a trialkanol amne is triethanol am ne. In one enbodi nent, the
al kanol ether am nes useful in the present invention nay be characterized

by the formula 4 [ H(0-CHR-CH X r.ej,n, R is hydrogen or a | ower
al kyl group, R is a |lower al iﬂ]ﬂgégl@“@ég)ﬁﬁilsNgnz i nt eger fromql to about

5, mis 1, 2 or 3, and z is 3 mnus mand R' is hydrogen or a |ower alkyl
group. In one enbodinent, mis 2 and z is 1. In another enbodinent, mis I
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i ncl ude ne yl, propyl, isopropyl, butyl, isobutyl, t-butyl,
sec- butyl ,tﬂg%krcﬁrgﬁ‘flé]neopentyl , hexyl, etc. In

H(O~CHR~CH,) OR'—NH, I

whetein R is hydrogen or a lower alkyl group, R’ is a lower alkylene group, and n is
an integer from 1 to about 5. In one embodiment R is hydrogen or a methyl group,
andnis 1or2.

As used herein, the term "lower alkyl”, when used alone or in combination
with other groups, is an alkyl group containing from 1 to about 6 carbon atoms. The
term “lower alky!” 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 alky! group contains from 1 to about 3 carbon atoms.

The term “lower atkylene” 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,;)}-CH,—, etc. In one particuiar
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 presentinvention

may be prepared by the reaclion of atleast one amino alcohol as described above



one enbodi nent, the | ower alkyl group contains fromI| to about 3 carbon
atons. The term "l ower al kyl ene" group, refers to an al kyl ene group
containing from 1 to about 6 carbon atons. The term i ncl udes strai ght
chains as well as branched al kylene chains. Specific exanples of alkylene
groups include-CH2, -CH2-CH2, -(CH2)3 , -CH(CH3) CH2 , -CHzZ C(H) (CH3)-CH2
1 etc. In one particular enbodinent, the alkylene group contains froml to
3 carbon atons. Specific exanples of aFcohol ether am nes as represented by
Formula | include diglycolanne, triglycolam ne,
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The borate compounds prepared in the above manner are freely soluble in
water and also soluble in substantially all organic liquids. Accordingly, itis possible
to incorporate the borate compositions in various liquid carriers for various purposes.

The amount of borate composition present in the liquid carrier may range
from about 0.01 to about 10% by weight based on the total weight of the borate
composition and liquid carrier. In another embodiment, 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. In one
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 in the fiterature. For example, 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
atkanol etheramine borates and methods of preparing such borates from boric acid
and alkanoletheramines. The disclosures of these patents are hereby incorporated

by reference.



The amount of borate conposition present in the liquid carrier may range
fromabout 0.01 to about 10% by wei ght based on the total weight of the
borate conposition and liquid carrier. In another enbodi nent, the
concentration of the borate conposition may range from about 0.05 to about
4% by wei ght, and yet in another enbodi nent, the anount may range from
about 0.08 to about 2% by weight, based on the total weight of the borate
conposition and liquid carrier. In one @&nbodinment the conposition contains
at |east two borate conpositions. The borate conpositions utilized in the
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aci d, pentadahoicagdid, nbexasioixidiabchorlBitiaBeIdc defeBanoic acid, palmitic acid,
stearic acid, etc. Examples of polycarboxylic acids useful in the invention include
maleic acid, succinic acid, phthalic acid, adipic acid, trimellitic acid, and cyclohexane
dicarboxylic acid. The corresponding anhydrides of the monocarboxylic (e.g., acetic
anhydride) and polycarboxylic acids (e.g., succinic anhydride) also may be utilized
in the invention. In one embodiment, mixtures of at least one monocarboxylic acid
and at least one polycarboxylic acid are utilized. In one embodiment, the organic
carboxylic acids utilized in the invention contain from 1 to about 20 carbon atoms,
and in another embodiment, from 1 to about 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 compesition. 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 difuted with additional liquid carrier. Aqueous solutions are



oct anoi ¢ acid, nonanoic acid, isononanoic acid, dodecanoic acid, palmtic
acid, 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 dicarboxylic acid. The correspondi ng
anhydri des of the nonocarboxylic (e.g., acetic anhydride) and
pol ycarboxylic acids (e.g., succinic an@ydride) al so may be utilized in
the invention. In one enbodi nent, m xturfes of at | east one nonocarboxylic
acid and at |east one polycarboxyllc acid are utilized. In one enbodinent,
the organic,k carboxylic acids utilized in the invention contain from1 to
about 20 c&PiRiRe@rbRD the lgwidicarreids weterartsonbestgf Watenand eo akindhwud such
carbon ato r c acids are present in the conpositions
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temperature. Five drops of a 2% aqueous sodium hydroxide solution and 10 drops
of a 2% aqueous sodium hydroxide solution are added to compositions 7 and 12
respectively to complete the solubilization of the components in water.



The follow ng exanples illustrate the preparati on of conpositions of the
present invention. Unless otherwise indicated in the exanples and el sewhere
inthe witten description and clains, all parts and percentages are by
wei ght, degrees are in centigrade and pressure is at or near atnospheric
pressure. The conpositions of Exanples 1-6, 8-11 and 13-17 are solutions
as m xed at about anbient tenperature.gFive drops of a 2% aqueous sodi um
hydr oxi de solution and 10 drops of a 2% aqueous sodi um hydroxi de sol ution
are added to conpositions 7 and 12 respectively to conplete the

sol ubi l'i zation of the conponents in waige.; 8 Table I Exanples of
Conpositions (w% Exanple Monacor BE Succinic Acid Isononanoic Acid Water
1 0.09 0 0.06 99.85 2 0.06xaoples odCompositonegwlsd. 03 99.91 4 0.09 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
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0.09 0 0.06 99.85

2 0.06 0.02 0 99.92
3 0.06 0 0.03 99.91
4 0.09 0.02 0.03 09.86
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 90.86
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




117 0.09 0.04 0.03 99.84 9 1In one enbodi nent, the conpositions of the
present invention are useful in inproving the adhesion of a siccative
organi c coating conposition to metal surfaces. Thus, in one enbodi nent,
the present invention relates to a process for inproving the adhesion of a
siccative organic coating conposition to a netal surface which conprises
(1) treating a netal surface with a tre&ting conposition conprising (a) a
liquid carrier, (b) at |east one borate”conposition which is the reaction
product of at |east one am no al cohol and boric acid or an anal ogue or

bori id; d | W [ i i d 2) dryi h
reated metal SO aNoaERLRR cBNPLEsS ok e beesanpeverin e Vet n
accor dancemrbling e RIRSRIMof alsiicantd Q@SP A o‘é@ﬁgr@rgféhﬁg@fﬁ%w %%%ﬁrfa{;éé). n

surfaces, steel surfaces, nmagnesium ces, sium al l"0y "surfaces,
gal vani zed hu%in ebe pabedmerrdthel presentrifaesion reldiehisa pramesbéenimpbseinyed

t hat netal | ch _have an . norgani c _phosphate coating (generally
referred ttggalérsdfh%@@p% dE° Paqrggﬁ'f:fcé’@g@ Cﬂﬁ&c’éﬁ@ﬁ B t aqerwhic;l
accor danceompisdshe process of the present invention to inprove the

adhesi on of siccative organic coating conpositions to the phosphated netal
surface. In andfher Uisaodarestel sutfaceyith edreatingomvepesitiarhaempripingved

adhesi on of siccati Lc. coating conpositions to nmetal surfaces which
have not been phosé%)g? g&gggkgnc??ba‘n be obtained utilizing the treating

conposi tions of the (pratsesst one Dveatticompobiovnivevic9fs thBee SXIRNSTOMBICHEIET Ci al
devel opne ' t he many general publications and

nt of the | ho? ha m(g art and )
pat ent s dé%f@?i%‘rer?gj“ R& %’“@Léﬂ PPUR agiePr ppnelegis 6 befic prisk pRdt i ng
solutions, it is begé)evegt ,ggg@&%§@aﬁié&rbgﬂﬂfgh&% this witten description
e many

unduly by a detailed’recitation o yslln whi ch the
(2)  drying the treated metal surface.

The metal surfaces which can be treated in accordance with the present
invention include aluminum surfaces, iron surfaces, steel surfaces, magnesium
surfaces, magnesium alloy surfaces, galvanized iron surfaces, and zinc surfaces.
It has also been observed that metal surfaces which have an inorganic phosphate
coating (generally referred to as phosphated metal surfaces) 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 detaited 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

that the temperature of the agueous 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



application of netal phosphate coatings can be acconplished. It should be
sufficient to indicate that any of the comonly used phosphating techni ques
such as spraying, brushing, dipping, roller-coating, orflowcoating nay be
enpl oyed, and thatthe tenperature of the aqueous phosphating solution
mayvary within wwde limts such as for exanple fromroomtenperature to
about 100C. Cenerally, desirable resulfg are obtained when the aqueous
phosphating solution is used at a 10 tenperature within the range of from
about 65to about 100C. The preparation and use of aqueous phosphating

sol utions I, i ] L t L SHIfACES 1S
wel | know TP REP it pe RAUGIAT sonk SRS, o SRRKIDET. A BbRlaTRHEMLES
3,104, 177;usk SBOLe085 p&o@pﬁa@ﬁﬁsoiﬁhiWSa‘oM@p&ﬁﬂng iﬁbegaiiispthmm!rra&?cmtirtgsese
R e T
conposi ti r to4as i . i ied to
met al sur 192(?:%2%'1(lt)[lon’ﬁdelgfs@ﬁb%?og;\gﬁ%gtdégﬁfeaat%afggﬁq"%@gs?H%ﬁs&l] pplr%%);Sf ﬁr%?{?s hi ng,
sprayi ng, paiéhtsrregaatingdnorganicl mvespbatd ngatirgps apd ngocedwep pomysiag esuch
commonly utilized egbgc sies. In ongﬁe odi nent, the netal surface is

initially Caa@aa%ar_ PeYPOLE¢ @Mical means to rempve any grease,
dirt, or oxi desrﬁ’g!réﬂir{)%dorﬁﬁoﬁfi&%@ftth@rbré%t inRdrdonsd deacabbebpb e 2

treating solution is applied to the nmetal surface. Ceaning solutions are

known in theeappliechta matel gwies! liycladjng iwspbbtad metalcrtegrai By ddmBdng.or

nore of the follow ng.conpounds: ..sodi um hydroxi de, i, rhonat e, . al kal i
ot al si | 1E4PE00" SRR FnEo e B a6 oo e aPalibdt o S NG SE RENE el
active surdoagRon@dftsd pfXdadeesenoval may be acconplished with mineral acid
pi ckl es such as “sulfuric acid, hydrochloric acid, and/or phosphoric acid.

Fol | owi ng cl eald R %ﬁ[@p@@'}%ﬁrébﬂW@tﬁh@@%%ﬁmiti@wcé@?n@%@y RBYS aigm Gce is
A e L L
treat the metabburfatd befese thd treating solution is applied to the metal surface. Cleaning
solutions are known in the art and are generally aqueous solutions containing one
or more of the following compounds: sodium hydroxide, sodium carbonate, alkali
metal silicates, atkali metal borates, water softeners, phosphates, and active surface
agents. Oxide removal may be accomplished with mineral acid pickies such as
sulfuric acid, hydrochloric acid, and/or phosphoric acid.

Following cleaning, and generally rinsing with water, the metal surface is then
contacted with the treating solutions of the present invention containing the 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 freated 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



vary according to the tenperature, the type of solution being enployed, the
particul ar techni que of applying the treating solution, and the coating

wei ght desired. 1In one enbodiment, the tenperature of the treating
solutions is anbient tenperature. In nost instances, the tine required to
produce the desired result will be wthin the range of from about | second

to about 1 mnute or nore. After the desired contact between the netal
surfaces and the treating conp05|t|on1ﬂas been effected for the desired
period of time, the treated panels are dried either in air or in a drying
oven. I n another enbodi nent, the present invention relates to a process for
i mproving the aGﬂes.@ﬂar@ﬂmegm@éwwew@*a@n%owmaa@e{oasamﬁ‘r@tcmaﬂsa&lﬂﬁace
whi ch conp éﬁﬂas q§wﬂgocess of 11 (1) cleaning the netal surface with one
or nore aqu ous¥acidrc br alkaline cleaning solutions; (2) treating the

nmetal surface wh arédtiatthagnsiaiposadd aitheotrebiing ﬂgr‘r@osﬂhbm@bdqmm“g ar, at
| east one borate conposition which is the reactiaon product of at Ie st one

ani no al colBIid gaHEEorY [6aslPRe BPrakp CRRMIOSHvS Whichds itiee 5Racgon Mreduelfi@nal |y,
at | east opgsQhQalhG SO Rhl BoAELEH o 3h 9’1%)’ L%éf*&%n&%ﬁ@t gtk Bpitdhafyr face;

and (4) depositing a siccatlve organic o4t conpositioh on the tréated
and dri edairfesstl orsusiyanie. cafisoxylit edidpr evi ousl y the treating solution may

conprise a mxtuyre of t re i c carpoxylic acids, and at | east
two of the bora 55 04%18\,\%?8&@ edﬂ“@%ﬂ%@%?"%fa@bccati ve organi c coating
conposi tions beg}?@%rﬁi‘ng%téﬁétﬁ/@%r dieab Sthd & rApostikséh Melfetbdbha

present inventio of si ccat ve organic coatings which can be
deposi t ed dnes m@ml@arface | aquer, var ni sh synthetic resins, enanel or

o oot 105t 2hL A0 ARRPRL . PEATRLSGRY! PR oD STuhrahBtad bhes .
nel ami ne, organic carboxylic acids, and at least two of the borate compositions.

A variety of siccative organic coating compositions may be deposited on the
treated metal substrates of the present invention. Examples of siccative organic
coatings which can be deposited include paint, laguer, varnish, synthetic resins,
enamel or electrostatically deposited powder coatings. Examples of siccative
coatings which may be used are the acrylic, alkyl, alkyd epoxy, phenolic, melamine,
and viny! resins and paints.

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 1o metal surfaces which have been treated with the compaositions 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



and vinyl resins and paints. The application of a siccative organic coating
conposition can be effected by any of the ordinary techni ques such as by
brushi ng, spraying, dipping, roller-coating, flowcoating, or

el ectrostatic or electrophoretic processes. The siccative coated article
is dried in a manner best suited for the siccative coating conposition

enpl oyed such as by air-drying at anbignpt or el evated tenperature, baking
in an over, WV curing, or baking under infrared |anps. In npost instances,
the thickness of the dried filmof the siccative organic coating

Conposi t| Q.Ealt;%blr\%lgfooréé’%%@%ﬂlggr Qtl(?H’OH%ls iv?odﬂc \%“]Q le$rom peoteElh en
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sur f aces have een treate th t conposi tions of gresent
i nvention pred;mwtfmwrdwnngt mnbceexﬂmemsemtmecmdm@tretﬁd istlsimpleadi-47 fa03€m by

X 10 cm are cleape n cea | O whi ch ne
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avai |l abl e clnc., Rockhill, South Carolina. The test

panel s arggpguaﬁggfoﬁén%ﬁrﬁcl eanTM Bl O. (10% solution) for 5 m rinsed

with tap water A siccatives etganiisgoatingseunpdsifion i spplieddd tnﬁﬁr@at&do?ﬂééﬂ%conds
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dried and G&tﬂflq%a&ﬁ@ér Pe testd aeagﬁlawam@ymeerwatteageéﬁp@mmae ompdilsbad about
165 to about I85C. A siccative organic coatln ng‘n is applied to

the treat steelnandlsiasd uspaifdhsselasty. rist I%Hq’%a e 6 S&Bat i ng
Oyater it Rk By bt ele, MERHCR %’?éiﬂﬁe “@E%#iﬁaifsgﬁ‘igﬁﬁ?‘ﬁ'fﬁese
tests. Ir @aba@@mwu m@taemmﬁmmo%m&mmolene DIW; unpolished.
Duplicates of each of the steel panels are used in the test, and the thickness of the
paint is observed and recorded.
The painted and dried panels are subjected to a standard Salt Spray
Corrosion Test. The test procedure and the apparatus used for this test are
described in ASTM test procedure B-117. In this test, the treated and painted
panels are scribed twice to form an X on the panel, each scribe being about 6 to 7
cm. The scribed panels are subjected to the salt spray test. The test utilizes a
chamber in which a mist of spray of 5% aqueous sodium chloride 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,



from ACT Laboratories, Hillsdale, Mchigan also are included. These panels
are |abeled ACT Cold Roll Steel 04X06X032 B1000 NO Parcol ene DI'W

unpol i shed. Duplicates of each of the steel panels are used in the test,
and the thickness of the paint is observed and recorded. The pai nted and
dried panels are subjected to a standard Salt Spray Corrosion Test. The
test procedure and the apparatus used for this test are described in ASTM
test procedure B-117. In this test, the 13reated and pai nted panels are
scribed twice to forman X on the panel each scribe being about 6 to 7
cm The scribed panels are subjected to the salt spray test. The test
utilizes a chanber in which a m st ofaklprihy of 5% aqueous sodi um chl ori de
is maintained in contact with | s for 168 hours at about 35C
Upon removal of the panels froﬁ@&f#@r?%gggtcn'ﬁ%%@r the panels are dri ed,
and the scribe is blom with air at a pressure of about 70 psi which
renoves pajnt--that |ost adhesion as a result of the salt spray. The width
of the paijnt loss is neasured in n‘ld’alntﬂ%t{ﬁéw(m(lﬁ'f’f) T1ga;{@$ayhg3%h@(ﬁ1m§re sal t

spray test é qUCIe on steel Fs—treated wth—the—treattng
conposi ti ogns Of° t he ‘??EP G| g%ant i'GRe! Br i or | T8°Bai nt | R§eHY e Gt i zed in
the fol |l owi ng Table xam Il Salt Spray Test | Resul t s| Pai nt

Thi ckness [tmts)—Sat t Spray—Restitis—(—Exanpte—Steet—Panret—Heat-¢d Panel
A Panel B|Fanel A Pgrilel B with Cqrhe8iti on b78Exanp| ¢-6 A 1 249% 1.8 4-6
4-6 B 2 .é)6 2. 7T 3 25 5-77TC"3 4.42906. 73 5-57?-5 D 6:_52.43 2.5?72 2=4 3-5

C 3 2.46 2.73 3-6 3-5

D 4 243 2.02 2-4 3-5

E 5 2,16 2.32 5-7 5-8

F 5] 1.67 2,13 3-5 3-5

G 7 3.47 3.15 4-6 4-6

H 8 2.38 1.98 3-4 4-5

| 9 2.1 2.61 3-4 3-4

J 10 2.6 247 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

O 15 2.6 3.34 5-6 4-5

P 16 2.85 2.34 4-5 3-4

Q 17 2.6 173 46 |35




E5 216 2.32 5-7 5-8 F 6 1.67 2.13 3-5 3-5 G 7 3.47 3.15 4-6 4-6 H 8
2.38 1.98 3-4 4-5 19 2.12.61 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 13 2.76 2.5 4-6 4-5 N 14 3.3 2.43
4-5 4-6 0 15 2.6 3.34 5-6 4-5 P 16 2.85 2.34 4-5 3-4 Q17 2.6 1.73 4-6
3-5 14 The inprovenent which is obtained with the treating conpositions of
the present invention is illustrated ingjhe followng Table Il1l. In

Control -1, a commercial iron phosphate panel is rinsed with water,
el ectrostatically painted as described above and subjected to the salt

spray corrosio l.e R e sane, iro hosphat e .panel . |.s
rinsed in dei 02?—&%%%4\%#%!#;@3?@&3 \Rﬁj{]"’lﬁn?cﬂg't@o‘hﬁgﬁ&&@ cwposg{j%n%ia%{h@ (vi a
i ner si on preseROinpesds illusitarinand f@lodshd PabRYIICH CynPalNtLebmercial
descri bed above. In Control-2, a steel panel Is cleaned with Unicl eanTA4

610, ri nsefPn wWNPsPhRiE ANSdS vinsed vathovealesceleotostaticallyl paipteidne dessribed
d i bed . | t eel iscl i t.h
Uni ol eanTiia e uBSAER G thehal Pl Bl oot A EaaminiE £ RESRBRISG: ¢i on

of Exanpl ephbsphatemmens] énrihosd 30 dee@unsts waish afbA6@ wig] @ed cesipakitionl by
pai nted. The four Zal nted panel s &dupl icates) were subjected to the salt
spray cor re<@BRiebétia immersios fpedlisesond®, dunsantzdactostataniy nainted vebl e
I Salt SRYind&3bofe S ESntrol-2, a steel panel is cleaned with Uniclean™ BIO, rinsed
with deionized water and electrostatically painted as described above. In Example
S, the same steel panel is cleaned with Uniclean™ BIQ, rinsed with deionized water,
treated with the composition of Example 4 by immersion for 30 seconds, dried and
electrostatically painted. The four painted panels (duplicates) were subjected to the

salt spray corrosion test, and the results are summarized in Table (il.

Table 1l
Salt Spray Test Results

Paint Thickness {mils) | Sait Spray Results (mm)
Example | Panei Type Pgne[ Treated | Panel A Panet B Panel A Panel B
gg?nposition
of Example
Control-1 | lron - 3.32 3.17 3-5 3-5
Phosphate
R fron 4 1.8 2.46 2-3 2-3
Fhosphate
Control-2 | Steel - 1.64 2.66 3-8 4.7
8 Steel 4 2.11 2.64 2-4 4-6




Pai nt Thickness (mls) Salt Spray Results (mm) Exanpl e Panel Type Panel
Treated Panel A Panel B Panel A Panel B wth Conposition of Exanple
Control-1 Ilron -- 3.32 3.17 3-5 3-5 Phosphate RIron 4 1.8 2.46 2-3 2-3
Phosphate Control-2 Steel -- 1.64 2.66 3-6 4-7 S Steel 4 2.11 2.64 2-4 4-6
15 As can be seen fromthe results, treatnent of an iron phosphate panel
with the treating conpositions of the present invention inproves the
adhesion of the paint to the phosphat ed panel as evidenced by compari ng
the results of Exanple Rto the results obtained with Control-1. Al so,
treatment of an unphosphated steel panel with the treating conpositions of
the present invéWtsahbe seenlen e rpailia tregimestdftan iran phognheve daadheih on of

t he paint : - j Y ._conpari the .results o
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under st ood tﬁr},ﬁttsgﬁaqﬁé%ﬁﬁdi fications thereof will becone apparent to those

skilled in'® b eaniralg! thsosiratiment eftarumphorphatediségel penelwith o be
der st ood he i j i herein i.s, i nt d. t h
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While the invention has been explained in relation fo its various
embodiments, it is to be understood that other modifications thereof will become
apparent to those skilled in the art upon reading the specification. Therefore, it is
to be understood that the invention disclosed herein is intended to cover such
modifications as fall within the scope of the appended claims.



acid or an analog of boric acid, and (c) at |east one organic aliphatic
nonocar boxylic acid and at Ieast one organi c aliphatic polycarboxylic acid.
2. The conposition of claim1l wherein the liquid carrier is an aqueous
carrier. 3. The conposition of claim1l wherein the aqueous carrier
conprises water or a mxture of water and at |east one al cohol containing
from1l to about 6 carbon atons. 4. Thejgonposition of claim1l wherein the
am no al cohol is an al kanol am ne or an al kanol ether am ne. 5. The
conposition of claim1l wherein the am no al cohol is an al kanol am ne

containing from1l to about 6 carbon kg 6. The conposition of claiml
wherein the am no al cohol is an al kag%’l—‘e% her am ne characterized by the

formula [H(O CH:? CHA o@ﬁ‘pbeﬁ\iﬁh Zomprisirey @) I]lcauldscéwlér G(bgat leasboh@beratal I;yl
group, R is a lower a oup, n Is rom1l to abou mis 1, or
3, z is 3SAMRRSIHAN \ahksrhr@/ fh%fﬁﬂ%&%@é@ﬂw ohal Ret oneARYNO gﬁ@ge | and Berig
conposi ti m nol et her am ne
character faz&led(;&bflh t%hab# r@%%@%@ e%%%h&dqﬁ:@ﬁvﬁéﬁ& n R is hydrogen
or al owermethdoﬂrb@rydmmmd%nd at balsbwee oagekyct ehmhajncqmﬂycmlm@b(yhc degd.from1l to
about 5. 8. Tgﬁ sition of C|Fl vggr}‘ i s selected from

- (CH2) 2-, 2)3 dﬂt’@ﬁ’%‘%’“‘tﬂ-@ C*ai“?" e"“-’l’ﬁb‘“@d‘ﬂ%’s?@fﬂ%ﬁo@n BAYSPHY
wherein tr&gr@p no al cohol is a primary al kanol ami ne containing from1 to

about 6 carbon atonms. 10. The conposition of claim 1l wherein the am no
al cohol is a pi maryhe composition of claim 1 wherein the agueous carrier comprises

water or a mixture of water and at least one alcohol containing from 1 to about 6
carbon atoms,

4. The composition of claim 1 wherein the amino alcohol is an alkanol
amine or an alkanolether amine.

5. The composition of claim 1 wherein the amino alcohol is an alkanol
amine containing from 1 to about 6 carbon atoms.

6. The composition of claim 1 wherein the amino alcohol is an alkano!

ether amine characterized by the formula
[H(O—-CHR—-CH,),OR'],NR"", i

wherein R is hydrogen or a lower alkyl group, R’ is a fower 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, i

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,~.



al kanol am ne sel ected from nononet hanol am ne, nonoet hanol am ne, nono-n-
pr opanol am ne, 1-isopropanol am ne, 2-am no-2-nethyl-propanol and m xtures
thereof. 11. A conposition for inproving the adhesion of siccative organic
coatings to netal surfaces, said conposition conprising (a) an agueous
carrier, (b) fromabout 0.01%to about 10% by wei ght of at |east one
borate conposition which is the reacti A product of at |east one am no

al cohol sel ected from al kanol am nes and al kanol ether am nes and boric
acid or an analog of boric acid, and (c) at |east one organic aliphatic

monocar boxyl i ¢ 8cid hd cm)mpc&sam afretaier Qaiegein ahé BRALd aidedbyBad bevmuky C

acid. 12. The ositi laim 11 wherein the am no al cohol is an
al kanol an@ﬂ‘@ g‘g‘{?‘ﬁ]%? a’l”l‘ ram; bogRat becartbenetomsons. 13. The

conposition of ai i . .Ccon i tions.
14. The conposi ?Ponngﬁé I"ai'm !E@nggrﬁéal\&nf?\vag%"gﬁ Bhﬁ'ﬁo gR@g%ﬁPdﬁ g’%gﬁ' 4% by
wei ght of aikenbloamine miecpied|frcdm)monbﬁqetﬁhmla@mﬁhém@’th%ot@hﬁhénrihémo -N~
contai ning_from 01 %to about 10% ht of the carboxylic

out
aci ds. 16. RPSPS%&'@G\‘ TSQRBPNG! A Nen @-AB eSS é/ mﬁtbvi-@rwae@iaand/@ndu@@m c
coating tepedfetal surface which conprises (1) treating a netal surface
wWth a treating conposition conprising (a) a liquid carrier, (b) at |east

one borate conpbsi tu@armompashtlansfot meprowm@dhe@ﬂhasmdwftsum‘atlaé olr@ﬂé one ami no
(c) | east one

| cohol d b d, and
o oonCt oot So REdE Qi B S st domBENg (S Sl CCaTRBhat | G
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depositing a siccative organic coatln osi'tion on &d Ahd
dri ed net avhighis theereaction product of at least one amino alcohol selected from alkanol
amines and alkanot ether amines and boric acid or an analog of boric acid, and
(c) at least one organic aliphatic monocarboxylic acid and at least one organic
aliphatic polycarboxylic acid.
12. The composition of claim 11 wherein the amino alcohol is an
alkanol amine containing from 1 to about 6 carbon atoms.
13. The composition of claim 11 containing two or more of the borate
compositions.
14.  The composition of claim 11 containing from about 0.05% to about
4% by weight of the borate composition.
16, The composition of claim 11 containing from about 0.01% to about
10% by weight of the carboxylic acids.
16. A process for improving the adhesion of a siccative organic coating
to a metal surface which comprises
(1) treating a metal surface with a treating composition
comprising (a) a iiquid carrier, (b) at least one borate composition which is the
reaction product of at least one amino alcoho! and boric acid or an analog of
boric acid, and (c) at least one organic aliphatic monocarboxylic acid and at least
one organic aliphatic polycarboxylic acid;
(2)  drying the treated metal surface; and
(3)  depositing a siccative organic coating composition on the
treated and dried metal surface.



18 17. The process of claim 16 wherein the netal is cleaned with an
aqueous acidic or alkaline cleaning solution prior to treatnent of the
nmetal surface with the treating conposition. 18. The process of claim 16
wherein the netal surface is selected from alum num iron, steel

gal vani zed iron, magnesi um magnesiumalloy, and zinc surfaces. 19. A
process for inproving the adhesion of d8siccative organic coating
conposition to a phosphated netal surface which conprises (1) treating a
phosphated nmetal surface with a treating conposition conprising (a) a
liquid carrier,17(b) Tae preasss oheainor Givharoimtbeimeétahis cbaedd withtame reacti on
product of at |east onegﬁgﬁno al cohol and boric acid or an anal og of boric

aci d, and 39LPOUF aCidiser R GRANRINAIBIoR RrOT I8 AseanBeak9 the mefdl  and at

| east one spHEa8Wsthahk PRk oxylic acid;, and (2) drying. the treated
metal surface. 20. Thelké%trt'ggé)?g*%@[: aim 19 wherein the phosphated netal

surface is obtl&i nedhbyprpbespbiatiaing 16 wietrelh taemhetabswifdde issetptedfionaci di ¢
zinc, | ead1 iron, . cadéiregm or ,cac! cium zinc ,pho's_r%hati ng solution. 21. The
process of WNRUH: {enwREGeSidIYaNizad e .dnagngsiem, Qé’ﬁsé‘%mé@%é andginG er . 22,
The proceggfafes! @i m 21 wherein the aqueous carrier conprises water or a

m xture of water and at | east one al cohol containing from21 to about 6
carbon atons. 28. TAerpresels inbroding thelddiwsioreoha sheative omamicobating s an

GRS 0 TR A R el ST R
car gﬁ& atoms. 25. Thg Preegssy 8fprekphMedtnitipsaitacd Mharefigy cohol is an
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 aliphatic monocarboxylic acid
and at least one organic aliphatic poiycarboxylic acid; and
(2)  drying the treated metal surface.

20.  The process of claim 19 wherein the phosphated metal surface is
obtained by phosphating a metal surface with an aqueous acidic zinc, lead, iron,
cadmium, or calcium-zinc phosphating solution.

21.  The process of claim 16 wherein the liquid carrier is an aqueous
carrier.

22.  The process of claim 21 wherein the aqueous carrier comprises
water or a mixture of water and at least one alcoho! containing from 1 to about 6
carbon atoms.

23.  The process of claim 16 wherein the amino alcohol is an alkanol
amine or an alkanolether amine.

24, The process of claim 16 wherein the amino alcohol is an alkanol
amine containing from 1 to about 6 carbon atoms.

25.  The process of claim 16 wherein the amino alcohol is an alkanof
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.



et her am ne characterized by the formula HHO CHR-CH2) nOR -NH2 Il wherein R
I s hydrogen or a lower alkyl group; R is a lower alkylene group, and n is
from1l to about 5. 19 26. The process of claim?25 wherein R is selected
from-(CH2)z, -(CH2)3 or -CH(CH3)-CHz . 27. The process of claim16
wherein the am no alcohol is a primary al kanol am ne containing from1l to
about 6 carbon atons. 28. The process ofiqcl aim 16 wherein the am no al cohol
is a primary al kanol am ne sel ected from nononet hanol am ne,

nonoet hanol am ne, nono-n- propanol am ne, 1-isopropanol an ne,

2- am no- 2- met hylympro 0 ) xtur thereof. 29. Th ro of claim
16 wherein the tPeat ﬁﬁ% %8%%%835?[(%1%@ ggr‘ff%rﬂ@eﬁt'ﬁﬁe t%ﬁeﬁbT&ﬁ'?é?‘borat e
conposi ti ongCHI- oihe;}—q[pgp.s@-{zoj claim 16 wherein the treating conposition

contains fromabout _0.01 %to about 10% by wei ght of the borate
conposi tion. 3127The Tpedueseswol daim #6 derpiortee amine alaobat isrgyptowposi ti on

cont ai ns : : b 0 L ght of one or nore of the
car boxyl i cgg%ﬁgggﬂ%gorﬁéﬁﬁﬁoiﬁg'% fg)ﬁ alﬁ%ﬁgé‘?‘wgn%ﬂ%mﬁdhesi on of a siccative
organi c coating28t o Fhegiratessusiicigit M nWRr&SIANRE bifso aldohel BanpR@akhe et al
surface wt oagaor nor e agueous acidic or alkaline cleaning solutions,;

(2) treati AgeDRedMEG$el8tieddEum maneraethragh amies oiiwsithansiamisapionst-iy ()
T R o e R
anal ogue ofherbaitic acid and (c) at |east one organic aliphatic
gtc)ingf:ar boxylic %.i d ?Hg p?ct)cels%% tcIa\ir(1)1n1eE3 \%g?eri]rla (t:hea{riegt?r% i:SmBS'm igﬁ rc%?a%(aw‘lsi ¢
| two or more of the borate compositions.
30.  The process of claim 16 wherein the treating composition contains
from about 0.01% to about 10% by weight of the borate composition.
31.  The process of claim 16 wherein the treating composition contains
from about 0.01% to about 10% by weight of one or more of the carboxylic acids.

32. A process for improving 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 aliphatic monacarboxylic acid and at least
one organic aliphatic polycarboxylic acid;

(3)  drying the treated metal surface; and

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

33.  The process of claim 32 wherein the metal surface is selected from
aluminum, iron, steel, magnesium, magnesium alloy, galvanized iron, and zinc
surfaces.

34.  The process of claim 32 wherein the metal surface is a phosphated

metal surface.



(3) drying the treated netal surface; and (4) depositing a siccative
organi c coating conposition on the treated and dried netal surface. 33.
The process of claim32 wherein the nmetal surface is selected from

al um num iron, steel, magnesium nagnesium all oy, galvanized iron, and
zinc surfaces. 34. The process of clab 32 wherein the netal surface is a
phosphated netal surface. 20 35. The g}ocess of claim 34 wherein the
phosphated netal surface is obtained by phosphating a netal surface with an
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cadmium, or calcium zinc phosphating solution.
36. The process of claim 32 wherein the liquid carrier comprises an
aqueous carrier.
37.  The process of claim 32 wherein the treating composition

comprises at least two of the borate com positions.



