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Description POLYPHENOL COVPOUNDS AND TREATMENT AND AFTER—TREATNENEEFES cop
VETAL, PLASTI C AND PAI NTED SURFACES THEREW TH BACKGROUND OF THE | NVENTI ON ?f
Field of the Invention This invention relates to the field of protective
and/ or decorative surface treat- nent of articles, particularly netals and
the like, to novel derivatives of polyphenol 5 conpounds useful in the
treatment of the surface of various ﬂﬂ?mnto surface treatnent solutions
or di spersions containing these novel pol yphenol derivatives, and:to
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pai nted surfaces. Statement of Related Art The need for appl yi ng
protective coatings 'to netal surfaces for inproved corro- sion resistance
and pai nt adhBACKGRIOU 1X E | known in the metal finishing art

as well as in Qé her mei al. arts. Traditionally, netal surfaces are treated
with chem- ¢ d nmet al” phosphate and/or metal oxide conversion
coating on the met acifiveqio tEIABE & e el Redifve aRBloF Qilopilive Saif g and

pai nt adhesion thereof. e conver- sion coated nmetal surfaces are also
general |y ri naeedt of apticlss; particulady wietals andsthe Jike,oto noonk dariviativesaofipolypheneht

Because o 1 hevagmits e ity Bttt ee S aRb A Resn U Al RaRE 50
treatnent equkfIABAs GRifispeliford EBARNR th@c nBVEY polyphdhol Acrivitinds, 4d @TRéRSdd r om

plant effluent to conply with environmental regulations and to inprove the
qual ity of ri vEusingsheseznolutions ar dispersions; paeticelarly do treatmentiefordmproving theh t he

OO O o AP b Aot R b . Bl SRR o
cont ai ni ng heﬁﬂgﬁi\'ﬁ‘{gthé'i‘fn@iﬂiﬁof%ﬁ@aﬁ‘d\#iﬁ@mgﬁﬂmh_ dis- 25 advant ages
ears to ch

have led in recent research and devel opnent in an effort to
uncover ef f ecfiatementiofRedated/Aet t 0 t he use of post-treatnent sol utions

contai ni ng hexa- v n rom,um . nafi e.0f N | ent
chromi um i nvol ves t gné%@%”p&%‘ﬁ 9%%\92%&%&“%01#%%8{{&%8 #%&H if Ggé‘itxg‘as
pol y-vinyl phgjnlresistdnderali paize aéhésion characteristics is well known in the metal finishing

' art as well as in other metal arts. Traditionally, metal surfaces are treated with chemi-

cals which form a metal phosphate and/or metal oxide conversion coating on the metal

15 surface to improve the corrosibn resistance and paint adhesion thereof. The conver-

sion coated metal surfaces are also generally rinsed or post-treated with a solution

containing a héxavalent chromium cormpound for even greater corrosion resistance and

paint adhesion.

| Because of the toxic nature of hexavalent chromium, expensive wastewater

20 treatment equipment must be employed to remove the residual chromates from plant
cffluent to comply with environmental regulations and to improve the quality of rivers, -

streams, and dripking water sources.  Hence, although the corrosion resistance and

paint adhesion characteristics of corversion coated metal surfaces can be enhanced by

an aftcr-treatment solution containing hexavalent chromium, these environmental dis-

% : advama'gés have led in reccnt years to much fesearch.and developr.nent.in an effort to

uncover effective alternatives to the use of post-treatment solutions containing hexa-

“valent chromium. One alternative to the usc of hexavalent chemium involves the use

of derivatives of polyphenol compounds such as poly-vinyl phenol. Suitable deriva-



2 tives and suitable treatnment solutions are disclosed in earlier U.S.
Patent Nos. 4,517, 028 of May 14, 1985, 4,433,015 of February 21, 1984, and
4,376,000 of March 8. 1983 to Lindert and No. 4,457,790 of, July 3, 1984 to
dindert, et al.; all of which, to the extgnt not inconsistent with any
explicit statement herein, are expressly Fncorporat- 5 ed herein by

reference. |n (i 4ddositaRIe treRfncRl QUGS afcOdisciodd o batir U, PaicAONBE. 4,517,
decorative coatings, in- cluding nmetals and plastics, the parts or articles

are nornal |y cO2heEMay 14 W85 A330IS OfaFehﬂlaénﬁér I%Sﬁsﬂéérﬁ 379109@t0fddanh 8.
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surface. This ﬂiertxmihatih@mtehm@m ggcﬁ SabAentheHiR RROMKpFesEl d?%d?ﬁt-t he

surface being treated. As expressed by Zi sman, "Rel atlon of t
Equi | i bri sm Coed heweinibyrefereaceLi quid and Solid Constitution”, in R F. Goul d

d bi.l d dh 1 cal
odtor) Contact ey bE il fr 8Bt B A bR b AL

rangi ng from a?l&ﬁing%hﬂd plastics, the parts orﬁ&ﬂ:le%raﬁﬁn@ﬁ%llf Slea@with dRiveRiose
bei ng higher the greater the hardness and the higher the nelting point.

Exanpl es are t dlecleangr m&;n&rai@ug anchpainted gyfagesswheni dleaned with soavestional cuon-

el Ling por nt selihine: seREaf VRTHER el sk BRUe2 EipHiBE ol et R8fintp

per sq. cif Exaifices BHi®neftwettable surface\iR 66 to &Rl iydrdphoBioi ratid® lof WY Surfeed i n
fact, nost solid organic com pounds. Solids having high specific surface

free energies heingiwaledi dstaxpressed bynWg A Zisoragy "Ralatioacd dhe Eqwhbaum@m| ng

I ifi f n s f

o shec 11, Mol 1488 o0 SHBL il SRR RS s B e
organi ¢ and NOglpil OB AIKesion (AEFicarPCRenieal! Sbcﬁﬂ()peﬁ&shldg&m t196ppread freely
on solids of high surface energy, since there woul d result in a large

decrease in the fretilanksoidsdfave sadapficennergies rangisg ifomrebout 00810 f ound to
be true. fut since 50 efdfer8q. dni.CtheoViRictelfy MkhsrUR® gtdattd itk haiRes§ OMpar abl e
to those of |ow e”%?&’m%%gﬁ’cr the meﬂglg 19) < éxaﬂl e%saresﬁle orgmary metals,
metal oxides, nitrides, and sulfides, silica, glass, xuby, and diamond.
Soft organic solids have much lower melting points and the surface
free energies ate generally under 100 ergs per sq. cm. Examples are
1) waxes, solid organic polymers, and in fact, most solid ozganic com-
pounds. Solids having high specific surface free cnergies may be said
to have "high-energy surfaces” and solids having low specific surface
free energxes have "low-energy surfaces.”
Because of the comparatively low speci ific surface free energies
2% of organic and most inorganic liquids, one would expect them to spread
freely on solids of high surface energy, since therc would result in a
large decrease in the free energy of the system, and this is most often
found to be true. But since the surface free energies of such liquids are
comparable to those of low energy solids, among these liquids shouid
a0 be found those exhibiting nonspreading on low-energy solids.

As a result of this fundamental différence between metal and plastic or pairited
surfaces, even perfect cleanliness of the latter type of surfaces is not sufficient to
assure ready wetting of the plastic and pamled surfaces by water. Accordingly, one
problem to be solved by the present invention is to provide a method for conferring
85 on plastic and painted surfaces sufficient hydrophilicity to enable them to be rinsed



30 be found those exhibiting nonspreadi ng on | owenergy solids.
As a result of this fundanental difference between netal and plastic or

pai nted surfaces, even perfect cleanliness of the latter type of surfaces
is not sufficient to assure ready wetting of the plastic and painted
surfaces by water. Accordingly, one proBl emto be solved by the present
invention is t

pai nt ed surfacGe)sEH rﬁ?lu@ﬁt hﬂg@ nﬁrlh?écaln;[ ;?I H’[ﬂgﬂgl cﬁgx}agt #}P%n%? eéilrb I n elét
with water w tlymppliédcoaungsmtlnrpl&meakd;pamledlsarfzms thisrteegtedg adhesi on of
subsequent- |y applied coatings to the plastic and painted surfaces thus
treated. DESCROESCRIPTION OF THEENWVEMNTON t hi s description, except in the
wor ki ng exanpl es and cl ai ns and wherever 5 expressly indicated to the
contrary, all numerInclis daseriptioncexncepiis thy warkingexamples andclaimsand wherever
condi tion term
"about" i des%ﬁ%#‘@ﬂgﬁgm%ﬁgggg?&@!%@eﬁ% %ﬂe%@rﬁ' Ion. Jl'lb-"r?lcfah(':‘{) ?‘{:QQ@P t he

i nvention withilg grivendiions of waetdr ot vt aretus b@lutﬁ&smdganﬁoﬁﬁbd ber thk aeme d.
Al'so, all parts and per- centages are by ht un] ess_ot hervml?‘e i ndi cat ed.

Furt hernore, i aboRE igleacribing the begadesy scopeéaf 4 Eventions cPraglicepf the inveation

t , th d
For oy nar o AREH R AT nfthodtaPiPaOky WReRLAR frefibeel Wighal s BACHAL | ©
plying t |h?t m admrt l;gles amfbyami%mmlegs ?mmesemtmds mmghmrg,rmmhe aimems:rt 5 ranped
are equa suitaple or preferred for odi men e
speci 19 i ca‘t°|>/on Wlﬁﬁt"@ nF%“‘PGHFWdi‘ﬁS@ﬁ&PW“U&%HQ@ Qg @6@“@ a3 $yitgble e
presence of coyng 1@ Tor‘aﬁyéimc af'&ﬁg&ﬂm{arﬂ ome%{)éhﬁ? ]ﬁﬁl \ﬁll"a pﬁgta'é?njn' ty

of conpositions. count éri ons genera except

for avoiding antymgomat enikres dfhay fwouet mteemmbemuﬁ'dﬁetgteupmtdesbrmedmees
and objectives of the_inventi Ong’p(?g ry of the |nvention In accordance
with the presefRuailysuitable or prelg %ﬂ*@smeombodéfa%%. ¥ thespeqification of
persi ons, and %Tldbg [ c?iu'nX

met al , pI asti Cﬁﬁkﬂ‘éﬂsigﬁgx[ﬁegﬁ surtace dr%r)\gnttB ﬂPWﬁeyr%%nt %ﬂﬁ@gt rrent of

previ ousl# unt nmeem bmnmm”eteelncalme\mamy of compgsitiinst Sach cemniterdvnsPensplipt e

conversi on coat ed _or, ot her, conversi gn . .
may be freeiy selected, except ?or avoiding any counterions that frustrate or impede

the stated purposes and objectives of the invention.
Summary of the Invention
Inaccordance with the prescat invention, novel compositions, solutions and dis-

20 pe:siohs, and methods are provided for use in protective or decorative metal, ;Slastic,

] and painted surface treatment, including the treatment of previously untreated bare

metal surfaces, the post-treatment of phosphate conversion coated or other conversion

coated metal surfaces such as chromated surfaces, the treatment of plastic and painted

surfaces to improve the ease of rinsing the surfaces, and the application of a paint or

%5 other decorative coaling or film, and the like. Other embodiments of the present in-

vention include compositions and methods that are particularly useful for treating vari-

ous metal surfaces including aluminum, steel, and zinc metal surfaces and composi-

tions and methods pamcularly uscful for plastic and/or painted surfaces The compo-
sitions, solutions and dlspersmns. and methods of the present mvcntmn prowde a coat- |

80 ing on metal surfaces which is cffcctive in enhancing their corrosion resistance and/or

adhesion of subsequently applied paints and the like to the treated metal surface



coated nmetal surfaces such as chromated surfaces, the treatnent of plastic
‘and painted surfaces to inprove the ease of rinsing the surfaces, and the
application of a paint or 25 ot her decorative coating or film and the
1 ke. Other enbodinments of the present,in- vention include conpositions and
met hods that are particularly useful for treating vari- ous netal surfaces
i ncludi ng al urgRudiBr prévisiisly eperkionCol®l 3k nar f aces and conposi - tions and
met hods parti cul arly;ﬁ%seful for plastic and/or painted surfaces. The conpo-
sitions, sol utions Aukey fsatyre of ald embodimgntsed thecpressfit inMentionds et userof argol-on
provi de a coat;, 30 [ on netal surfaces,which is,effegtive i npanci ng
their corrosi dﬁ‘?’er%'sqwnﬂec%mwﬁﬁ Sﬁ@ﬁﬁéﬁﬂw the 8@}5%95&&@%9 a‘ﬁ'p%ei‘g&ﬁep&?'nt s
and the |ike tewingepdlymar RitetRis IFbFfIP&%?xagtleﬁﬁﬁfﬁld@[ slbAYsBSdi¥persions

conversion coated or hot. A key fea‘t ure o enmbodi nents of the present
inventionsis tdidhesedolymer Materialsptheir saltsd and enistines ¢hegentp Saltsl incdidecthe acid om

th i qti f f th |-, | ow ng. Pol Materials. |, Il
or 171 enar acend s R0 e nefedsr g SAeREinfalal omii chlfaguny |
Pol ymer Mat er igaduifack Rl udeithéiit cortidesitiond 447 ®scdtd@herin, Palyiner Mabtide 1l he

acid and al kaline _salts thereof. The.nethods of the presént invention
conpri se cont #odilHcare ag follase with treatment conpositions as descri bed
her ei n. Pol ymi;%m% Eim‘d!ll and 11l are as follows. POLYMER MATERI AL |
to Pol ymer es a material, preferably a hono- or

co- pol yngg§ corRolyfer Matorial [ RomplisdseR mlatediaf préfembly £ Gomoi for Re\WohEndrhéom-
formula: [err] wherein: 30 _each of Rerr], Rerr] and Rerr] are
i ndependent | y pounddhavingraideashons repeasingiuniy hawing they fowmnladr ogen, an al kyl
group having from1l to 5 carbon atons, or an aryl group having 6 to 18
carbon atons: each of Y[err] through Y[err] is Wndependently sel ected for
each repeating unit from hydrogen, "Z" as defi ed bel ow,
-CRlerr]Rerr]OR[err], -CHerr]d, orYap al k or aryl group 35 havi ng
from1l td518 carbon atons; preferably Wat.leasSt a fraction of Y[err], with

i ncreasing
|
T T,
L
¢ ¢
x
Ry "Ry
wherein:
% each of R,, R,, and R, are independently sclected for each repeating unit from
hydrogen, an alkyl group having from 1 to § carbon atoms, or an aryl group having
6 to I8 carbon atoms: _
cach of Y, through Y, is independently selected for each repeating unit from
hydrogen, "Z" as defined below, -CR;ROR,, -CH,CL, or an alkyl or aryl group
%  having from 1 to 18 carbon atoms; preferably at least a fraction of Y, with increasing

preference at feast 1 %, one sixth, or one half, of at least Y, in at least one of the
repeating units is Z; and Z is:



preference at least 1 % one sixth, or one half, of at least Y[err] in at

| east one of the repeating units is Z;, and Z is: 5 [err] wherein each of
Rlerr] through Rerr] (with a possible exception for R err] as noted bel ow)
Is independently selected within each repeating unit and independently

sel ected for each repeating unit from5hydrogen, an alkyl, an aryl, a

hydr oxy- or pol yhydroxy-al kyl, gAN 10 am no-a} kyl, a nercapto-al kyl, or a
phospho-alyl noiety; preferably at |gast one of|’R[ erVP]n,and Rlerr] is not
hydr oxy- al kyl or pol yhydroxy-akk | ./ Pref erably, e and Rl err] through
Rlerr] have, in total, carbon ¢hai' | engfhs 0p To lﬂha\t "4 which the
conpound is no |longer soluble ¢r disSpersible in|la suittable surface
treatnentScarrier, such as wat& . Rlerr] can al% be -0O[err] or -OH (oxygen
or hydroxy) in order to forman am ne oxide or a hy- 15 dr oxyl am ne;
Werr] is indephkerciaeatly of By drough R o (witha ipossitfe axieption firtR ¢ aonoted delpw)dp
consi sting of ,hydrogen. ap agyl.:.an acetyl: a.benzoyl: _

3-al | yl oxy- 2- H?é‘?m ey, (}Fteﬁ@(hgl %ﬁi@“%‘%ﬁ%ﬁ?&%md for each

3-al kyl'benzyl 5 G¥om ; ) XY . iy kvl 8qn
3-al kyl phenox%geﬁh?/‘g?{%gy- pr%g%#"@ﬁﬁ?@%f%‘%%iyﬁﬂpyl ;&g}y%lléyl.ﬁn

3- al kyl oxy- 2- raminosajkyly 2 metcapto-glkylyeir ophasphoralkyl moiiy; poeferahlyatideast one of

2- hydr oxy- 2- en et.hyl - a 2- roxy,- 2-al kyl. ph : canJ S0s enyl-; a
propenyl -: a Ry l%ﬁo"ah &Y'ai'ﬁfqgr PéVﬁEy@?ﬁyé% (iﬁéjﬁ%?ﬁ’ #'énﬁg’gﬁﬂ% -7 a
hal oal'kenyl ;22 nafH, 8 foulll @R min BrfRCh ¥l ik & Wikdithe! Bompodrllis Bodbugler

anmoni un a tet Kyl ammonium a tetra al kyl phosphonium a tetra aryl
phosphoni um  @oluble ondispersiblecin psuitdbletsurficectrdayhent canier,diich 28 waterprBwhrne

oxide, or a mxture Qk CO nmer therepof. It wll be appreciated that the
depi cti on abov’é‘“’r éﬁ;r@é’éﬁr&‘&%ﬁ%ﬂ hﬁﬁ?ﬁw fn P#&f I%Pﬁpa\%[) APIE 4,2 & M¥pound
or material s ofroktnmn@sSent invention; no termnating end units are

depi cted. The end groups of the polyners of the present invention can be
sel ected by the skiW,dindependentlyrselegted forepchnrepeatingiugit (oot thetgrowmpeansisting For

romthe spec Sty BaEyhn feot ErBeel EnlisEe Wil R Rt 1
added to al t ergibR hp@loXOpropyara Sty foxy-2-hydroxy-propyl-; a 3-phenoxy-2-hy-
droxy-propyl-; a 3-alkylphenoxy-2-hydroxy-propyl-; a 3-butoxy-2-hydroxy-propyl; a
20 3-alkyloxy-2-hydroxy-propyl; a 2-hydroxyoctyl-; a 2-hydroxy-alkyl-; a 2-hydroxy-2-
phenyl ethyl-; a 2-hydroxy-2-alkyl phenyl; an iso-propenyl-; a propenyl-; a bgnzyl-;
an alkyl; an allyl; an alkyl benzyl-; a haloaikyl-; a haloalkenyl; a 2-chloro-propenyl-;
a sodium; a potassium; a tetra aryl ainmonium; a tetra alkyl ammonium; a fetea atkyl
phosphonium; a tetra acyl phosphonium; or a condensation product of ethylene oxide,
25 propylene oxide, or a mixture or copolymer thereof, .

It will be appreciated that the depiction above represents a repeating unit that
characterizes the compound or materials of the proesent invention; no terminating end
units are depicted. The end groups of the polymers of the present invention can be

- selected by the skilled artisan relying upon art-disclosed techniques. For example, the

20 end groups of the polymer may either be those resulting from the specific polymeriza-
 Hon process employed or those intentionally added to alter the polymer chasacteristics.
For cxample, the end groups may be hydrogen, hydroxyl, initiation fragments, chain
transfer agents, disproportionation groups, or groups resulting from other methods of

terminating a growing polymer chain,



For exanple, the end groups may be hydrogen, hydroxyl, initiation
fragnents, chain transfer agents, disproportionation groups, or groups
resulting fromother nmethods of term nating a growi ng polynmer chain. 6
ol ymer Material Il Polynmer Material Il conprises copolyners of

al kenyl phenol s and substituted alkenﬁiphenols as described for Pol yner
Material | coPplvmertMatedsl i th one or nore other types of nononers.
Preferably the compnoners possess an _ethylenically unsat- 5 urated C=C

bond. Materials haVPlgmecialagaldl cemprises copakamers of plkenylphenolsand substiwted

. . . t . . y .
Vari oty of unapipaheionauesfitel ToP PR MIBHAT ol iRl 6 bl ' °
g Aty A arynr ki Ay
vinyl ety R ECigd Nieskuals Bixing C=Coneipies 2nd otiec ise pl Fepolymerizable
nmethacrylic a , : , r-
ene, m zzlhl or_ogoﬁ?lgﬁg?g%-ﬁ%e&% rfggﬁgﬁﬁé}%@’b ‘ggggﬂﬁ‘é’?@‘s@% r!jeg,%T‘_2 ﬂ@&ﬁﬂﬁﬁﬁ vaﬁééﬁ
n- decyl net hacof luasaturaldd\edtedials dsydopidtedrimene follbwilig HstbuThe anawfislnindg be

di -n-butyl itacgonate, di-n-butyl nuleate, dieth- ylam ngethyl nethacryl ate,
di et hyl e%egl yﬁéﬁ%&gf\%% %Wé%@&ﬁ@tﬁﬁﬂ%ﬁea@@ﬁ“ﬁY&W@%{?%ﬁﬁﬂé@ ,

di et hyl vi nyl ﬂﬁﬂ'@ﬂm&y i | ' L diiso-
15 propyl I1taconate, off ‘iéég%‘&gﬁﬁ@ﬁa@gg{%ﬁiﬁFﬁ?ﬁ;ﬁ%’%ﬂﬁglﬁeﬁ%%yI

| taconat @, di seryliy heidpinethheryliclacid)-acaytapidd, methaatydamide, mamplméthamyiam, styr-

di octyl furmarate, g'-n-oct | jtacon- ate, di-n-propyl, itaconate, n-dodecyl
vinyl ether, EfGhy-c h@‘ﬁﬂ%?'&b@@smfP'&é‘i’rﬂﬂmgﬂ'&ﬂm aryylate N N-diak
et hyl ci nnama | ' t.h at 0y |
other, 5 et hnygfiﬁﬁﬁ%%ﬁFﬁﬁmé%ﬂﬁ% Py RCBRRE o8l g o ol
acryl ate, 20 ylangi yethaetrylate didihyleneglychlanorovinyt déther ik tdaybfuntaraty,di et hyl
met hacryl at e, ?Z-h dr(ai( - .propyl thacr%lylc e, ilslzibutyéi. mtgrh cryl at ?m
Tsobutyl vi nyitasanhis distd Sisidhosplonaie oyyIobsphos gridh aischughialsat. lisey

et her, it.aconj ' s 1?!3( lﬁﬂ s

nmet hacryfs?cacP&pggtﬁ)gg?%wgﬁﬁﬁﬁgﬁﬁé%ﬁ@%ﬁ%@y %ﬁi e, ?rtg% nﬁe(') lrlr%%%écryl a
m de, N-al koxyraiaatey idi-ampnyhiudarate\di-iinonylealeats, miadiyd dusnaeats, disn-octyl itacon-

N ot o] et o e aprY Hacasateys-dodecyt vinyl ether, edtyh acld Timarate, cihyl dcid male-

ate, ethyl acrylate, ethyl cinnamate, N-ethylmethacrylamide, ethyl methacrylate, ethyl

vinyl ether, 5-¢thyl-2-vinylpyridine, S-ethyl-2-vinylpyridine 1-oxide, glycidyl acrylate,

‘= glycidyl methacrylate, n-hexyl methacrylate, 2-hydroxyethyl methacrylate, 2-hydroxy-
- propyl t'nethacryl'ale, isobutyl methacrylate, isobutyl vinyl ether, isoprene, isopropyl
methacrylate, isopropy! vinyl ether, itaconic acid, lauryl methacrylate, methacrylamide,
methacrylicacid, methacrylonitrile,N-methylolacrylamide, N-methylolmethacrylamide,
N-alkoxymethylacrylamide, N-alkoxymethylmethacrylamide, N-butoxymethylmethacryl-
2 amide, N-vinyl-caprolactam, methyl acrylate, N-methylmethacrylamide, m-methy-
Istyrene, o-methylstyrene, p-methylstyrene, 2-methyl-5-vinylpyridine, n-propyl meth-
acrylate, sodium p-styrene sulfonate, stearyl methacrylate, styrene, p-styrene sulfonic
acid, p-styrenesulfonamide, vinyl bromide, 9-vinylcarhazole, vinyl chloride, vinylidene
 chloride. 1-vinylnaphthalene, 2-vinylnaphthalene, 2—v_inylpyﬁdine. 4-vinylpyridine, 2-

%  vinylpyridine N-oxidc, 4-vinylpyrimidine, and N-vinylpyrrolidone. |

It will be appreciated by those skilled in the art that the atkenylphenolic moie-
ties of the present invention can be either randomly distributed within the co-polymer



| styrene, o-nethylstyrene, p-nethylstyrene, 2-nethyl-5-vinylpyridine,

n- propyl neth- acrylate, sodiump-styrene sulfonate, stearyl nethacrylate,
styrene, p-styrene sulfonic acid, p-styrenesul fonam de, vinyl brom de,

9-vi nyl carbazol e, vinyl chloride, vinylidene chlorlde 1- vinylnaphthalene
2- vi nyl napht hal en, 2-vinyl pyridine, 4-vinylpyridine, 2- ~vipyl pyridine
N- oxi de, 4-vi r(SﬂeFSWH Fpclymer; baing used hergingy Fﬂcgl Pé@hé“mbqf %mwnwrﬁmxeeﬁsat ed

o esont i nventkotnel h & Boiwhlipdd o, rsEle, PBRER, el Repduldf o BB,

7 (the term' p@mmrmd@hmqommdlfgfgmmémnml ude any nunber of nononers
I n excess of one) or can e synthesi zed to constitute a block polyner,

dependi ng upo IbnUJopdengation Bolymergd f or pol ymeri zation. Pol ymer

Mat eri al III - Cond r
for the rposes o] tﬁq%gergsgg@fb%lgﬁlgﬁ ??r th%‘pﬁgpsésls o(ft\l‘lugvvﬁere &%oirgﬁsﬂ%xﬁe

Pol ymer Mat er iyHegeth fofms 6f Rolymef MudéiaddDop 11 & definsd ubewe, ohanixaires theteoll, have
been nodified if necessary to be condensabl e as noted bel ow, are con--

densed with avdu havec baen doedified ifnacessany  to herooadapsahie, ay Botsd delavy 4se csnrenbl s

refer- abl I
: ((:gt echol , ory 3%%?%3?%%%@“6351%&{%%%@@ ﬁ%unge@ggagg%g%nsed)
novol ak resi n%bl}J ;hl&ﬂblnalk?nmuﬂd&yl phsholyictesoll tes&indl) eateckiol, dr pyaigakiol) vad-h an
al dehyde, ketone, 'or m xture thereof, to produce a con- densatjon resin

prepol ymer pr ddnscibotinbydrolyzablg,eepanidensed), sovelek Wﬂé‘ﬁ mﬂé eompoynds, andmix-

condensabl e or__nodi f of

excl udi ng the turgs %ai%ﬁ%ﬁqr%}: Wﬁﬁwﬂ%@@’ BN é‘r‘La greBl" tb ﬁf&dggé{llx?)%al
modi fication tgensmies résheprepalyiengrodtot that ied grepaly me:mimg:mmmemm al'lwo be
appreci ated as necessary in that Y1 through Y4

- CRAR5OR6. Theéondensghie ef rodifisd glagting; mﬁmﬁb@v a;odifasedtqweﬂm&% S&Clp%s :‘D}’et%t hese

(1) an ai deny BEEQ AR il S0isBhet G b pRRBRAIST o ot St |

produce @ adgkiérialk cedtiefsuble REL klswibe ppecidted i/ meressay i ahatc¥it thdugh ¥4
hydrogen 20 per oxi de to[generate an_anm ne_oxide and can be_used in, water

or in an or ga@ﬁ%n@(bbz.vﬁml FORG 95 -CRARIARG A Fhen 2 onplgly (B8 FessEibee plgpve) is
neutralized t ?hé Cidbel ?er%%é%e%oﬂ@nsﬁion prepolymers by forthet reacting the condensa-
tion resin with (1) an aldehyde, ketone, or mixtures thereof, and (2) a secondary amine
to produce an adduct wmch can react with acid and/or can be reacted with hydrogen |
2 -peroxide to generate an amine onde and can be used in water or in an organic sol-- '
| vent. If desired the amine oxide can be acid neutralized to t‘orm the hydroxylamine.

While this condensation procuct is described for convenience as being prepared
by a sequential reaction, it will be appreciated that these materials can be prepared by
carrying out the necessary steps in any order, or simultaneously. However, the se-

25 quence described is preferred.
Description of Preferred Embodiments

One particular group of soluble or dispersible polymers often preferred for use
in varions embodiments of the invention is the group made, or having a structure the
same as would be made, by condensing an aldehyde or ketone, preferably formalde-

s - hyde, with an amine or NH, and a ketosc or aldose-hgwing from about 3 to about 8
carbon atoms with a poiy{vinyl _phenol} polymer; or by condensing an alkylamino-
polyhydroxy compound having from about 3 to about 8 carbon atoms with a poly{vin-
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Wil e this condensation product is described for conveni ence as being

-prepared by a sequential reaction, it wll be appreciated that these
materials can be prepared by carrying out the necessary steps in any order,
_or sinultaneously. However, the se- 25 guence described is preferred.

Description of Preferred Enbodi ments Osge particular group of soluble or
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nmade, by condengksidls aﬁclmedghme &ﬁcz&@f(mﬁoxsmai a§ aiinitdl0 afibardee, Minose,

hyde, with an am ne or NH err] etose or al dose havi ng from about

to about 8 carihese.aititel, and: e dikeo| Acids such ashaldnmig andypldade acigs gy elsmdensi ng
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and derivati vagadtion genditions tdenaboxereTef gl wtkful ialidbesdindokatgses enay ilss these,
alditols such as nannitol, aribanose, mannose, ribose, ribitol, and the

like. Acids séapleyedy) donic and al daric aci ds may al so be enpl oyed

Di saccharides and pgly Eﬁ%th&ﬁatﬁel@k¥rﬁe us ﬂtsé ﬁn‘%ﬁ@h@h%ﬂ]ﬂ@&-

reaction conditions to ne “or nore o oses 0ses may -
al so be enpl oytioa, tliennelalmﬂ!e(twateﬂminﬂiaﬂy‘deamwadmnﬁenierphmaairpmcessmdat i on

| th the netal t tially cleaned b
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dirt frogthe gy {“%gg?t %ol %;f’\hn erfxﬁﬁﬁndnfs&&io& of ithi§ %J&ﬁ&«?&ﬂ hkltbxgkﬂ’ve‘i?”t act

with the treatnen ution o I's inventlon ternative
preferably, i rendemeferably; instead ©f ooptadiiag Mmhtabmrﬂaea:wathnthmtremmemrmhtummf

luti f th t t J foll th I
onver si on codbEveeapb EnpeARRClolp L e otrar OB WISEH BRI oot

the metal surf eis' Rﬂe&%ﬁé&éﬁi&%‘ us@i?wgfcet}eﬁt Ih@rxﬁ'&tﬁ'l Srfaré Er?h‘?:@ngﬁﬂbgﬂg

t hereon. Then t ver si on coated surf wat er rinse
met al surface mandar m@m a cunucmmnmaxth:gvumrbom Hﬂxmrtmacmnmts:mnmatadcmﬁam ist he

pr esent |nvent|on h sol utions and/or, di spersi of the invention
can be eftfect iWA é epptsl syrface s g@“&h&‘?’@&?@ﬁ %j’e r]
general the prypSRdpresdht invention, Although solutions and/or dispersions of the invention can

be effectively applied to treated or untreated metal surfaces, in general the present in-

vention is particularly useful if the metal surface has previously been conversion

coated and the invention is accordingly used as a post-treatment; accordingly, as used

= hercin, the term "post-treatment” means the treatrent of 2 metal surface which is not

bar¢ metal, and preferably has been previously treated with a conventional conversion

coating process. Such conversion coatings arc well known and have been described,

for examnple, in Metal Handbook, Volume IT, 8th Edition, pp. 529-547 of the American

Society for Metals and in Metal Finishing Guidebook and Directory, pp. 590-603

28 (1972), the contents of both of which, to the extent not inconsisient with any explicit

statement hercin, are ¢xpressly incorborated by reference hercin, _

The compositions and processes of the present invention are useful in treating

a broad range of metal sucfaces, including metals having sutfaces that have been con-
version coated with suitable can__vcrsioﬁ cdatings_ such as iron phpsphaie.- manganese |

20 phosphate, zinc phospha{e. and zinc phosphate medified with calcium, nickel, or

manganese ions. Examples of suitable metal surfaces include zine, iron, aluminum

and cold-rolled, polished, pickled, and hot-rolled stzel and galvanized steel surfaces.



vention is particularly useful if the nmetal surface has previously been

- conversion coated and the invention is accordingly used as a
post-treatnment; accordingly, as used 20 herein, the term
"post-treatnment” nmeans the treatnent of a metal surface which is not bare
“metal, and preferably has been previoudly treated with a conventi onal

have been dooth e REREY T i “iheaf Riee . MRt i Riurgfa Al sLAgH AR
Edition, pp. gafenich ebatbd Suebiledukfasds. SAC Bg@ag%% gmﬁd(:& sl dupfabllig!one

Fi ni shing Gui debook and Directory, pp. 5 1972), the contents
of both of whprducadoby exnventional chnomatingeorehrange=phosphating areatmecns of aluminum

compost i ons. S SR CeeBBURZ R Meal 45 2% BE RlaRE byl D Rullfh Bt PreviBifly, ; g
a broad pangechromaridair chrinicgitiphadiCiluttingt ARYTG75GM 606158 phriestarly pad- have

been con- version coated with suitable conversjon coatings such as iron
phosphat e, nafigeedewith3meatmens b theHattas more peefgrmss phat e, and zi nc phosphat e

Toral | surfaces | nomkobleloniud AR AR ERReb A Ru s MR AR Al bR
pi ckl ed, and RqY aidfil,eheif§L®) andix@ods\Rekate The tefimeatédnfmBtions of theAfesssed
herein, the term"netal surface" includes both untreated netal surfaces and

conversi on coéfitetnvagtion cemprisgcans cffactive ramaynt af Bysobible OF (dspersible | treatmentce i s

ol nunfbor  aRomPOBY CRNPAR MR T L ety el i PRBRTRE iR o T
Treatment of previa@dlbws the seleeltd PoNmet Mateill 0HR-dehosiRtrasihavive douvew! | oys
7075 and 6061 is particularl ferred, with treatnent of the latter

nore pref erreéﬁnﬂﬂ?@ﬂ%@p‘l’ighéﬁ%éiﬁﬁdﬁﬂ exmple,? We8hent i nventions incl ude
Pol Mater i al - e
rextment compos: t Profétet Pyt MabhRl are it on £ 0y BREUE Tolchy 6P meuiy]?

rrse an‘e

anount of a seinybpkenolic thaigter Foldxamplesa kilmhphehl or isoprepanglphend] ahd dyries-
Material"™) in a carrier that is suitable for surface treatnment, i.e., one
that all®ws tHzesthewef aydgiusedr Material to be deposited or otherw se

proforred Pol yror W0 ppidiled Be 3tackfaon, i ATRE snBallH Sporss

et hyl ing Polymer Materials I, II, or [T as otherwise defined above ave preferably dissolved

or dispersed i a carrier snitable for depositing or otherwise placing the Polymer Ma-
teriat on the surface of a metal, i.e,, as a metal surface treatment, metal surface post

.20 . treatment, a paint, protectivc fitm, or as a component of any of the foregoing. '

- These Polymer Materials of the present invention may be made soluble or dis-
persible in water or organic solvent-type carricrs, They may therefore be employed
as a treatment solution when dissolved in water or in an organic sotvent such as, for
example, ethanol. Preferably, however, the Polymer Material selected is used in aque-

25 ous solution with water as a carrier.

Accordingly, it is highly desirable to provide or improve the water solubility
or water dispersibility of the selected Polymer Material, This is preferably donc with
an acid used for neutralization and/or complexation of a "Z" moiety thereof. Such
acids may be Organic or inorganic. Usé,ful and preferred acids for this purpose inclode

a0  carbonic acid, acetic acid, citric acid, oxalic acid, ascorbic acid, phenyiphosphonic
acid, chloromethylphosphonic acid; mone, di and trichloroacetic acid, wifluoroacetic
acid, nitric acid, phosphoric acid, hydrofluoric acid, sulfutic acid, boric acid, hydro-

i,



vi nyl phenolic noiety. For exanple, a vinyl phenol or isopropenyl phenol and

-deriva- 15 | ives thereof may be used. In one enbodi nent, the surface
treatnment solutions of this invention conpris- ing Polynmer Materials I, 11,
or Il as otherw se defined above are prqferably di ssol ved or dispersed in

a carrier suitable for depositing or otherw se placing the Polyner M-

terial on the chltricieR], Réxafudbmsilicic abidhexaMordtitifié Adid, hekdRfoRoifcBmt 4818t andet 2l
surface post 20 treatnment, a paint, protective film or as a conponent

of any of the thelk¢jdhesg maphesesnptoyedratoneasiic combination with eashaaikerand mayrhe on
may be nade sql e ar dis-_persible in water or organic. solyent.-iyvpe
carriers. Thefeﬁﬁélh?ﬁ&yeﬁogygﬁwgamﬂeaﬁémg (’t"rbgact0 Tl Jpﬁ&ngb&&m—

di ssol ved in Vgfréd eibodiMent)the a8@ilbs oPWAKEB theistitaliRd, dvetneBitalidel cor paktagnol . -
Preferably, however, the Polyner Material selected is used in ague- 25

ous sol ut$on W opvtRlized tgamenicomponnds mestioned abgrve resilts ing watghsojubleear disd| e

Sl ected pol yReRERB KGR of BhBln iR polel bl G PR BERBRRL ' Lo or
neutralization and/ Aerftively;tRtfinaPelymer M&ﬁﬂlﬁo%ﬁeﬁdl@bﬁ?éun&%mﬂﬁéﬁﬁt may

be organic or inorganic. Useful and preferred acids for {his gurpose .
include 30  inventionean basnade waien solublecomdispersible by agnializgtion ptthe phanolic

ascorbi c acid,_ phen hosphoni ¢ aci d.. chl gronet.hyl pghosphoni ¢ aci.d. no, di
and trichlor oeﬁfgl_m E’*ﬁ@{'&fﬁf‘ﬁ qwg%{%ﬁss %ﬁ;ﬁ’a@ﬁe %&?EB’E PW%HB"&B‘FF&EB’E‘_
acid, hyds of | lyiemmehibm SydrdxifdsGuchis Sorrab@lagin@shidin hixdtexide, tetra abPlagithahid C
acid, hexafluorosilicic acid, hexafluorotjitanic acid, hexafluorozirconic

aci d, and t he Um hydrogidessodinng hydroxide| pojassium kideoxide and adikenati on with each

a
ot her and may be n Nald ' [ t .
conmplexing. In a hﬁah’g&%ﬁ @%f%f%@%@%%%%g@ﬁ@ a%?@lﬁ%néa‘g;ﬁ \Bgépgféq o]
the neutral i zetich thaethee"?" mediety edes wut rexfuireinabtralization, L.y, Iveint ansine ogide o @t nent
conmpounds nentioned above results in a water soluble or dis- persible
sol ution or eriksion of the polyner useful for netal treatnent.
Al ternatively, the g

pr esent i"hvention ¢ lamﬁ?& %@@?&@3{;,%&% ga%l(? ?‘R??SQ gtﬂéqo BW{%BH%F too"jn} &ﬁet

neutral i zat i om@foridteaRRNPIY Go 9OAY Proferably 1 €6 A55)iafid Rliork NRERABIY 1535 R
Sui t abl e bases { gr this purpose include téetra-

¢ hiefu

‘The molecular weight of the polyphencls used in the preparation of derivatives

claimed in the present invention can be a dimer, but may prefcrably be low molecular

20 ‘weight oligomers or resinous polymers having molecular weights in the range of 360
to 30,000 or greater. The upper limit molecular weight of materials useful in surface
treatment compositions is generally determined by the functional limitation that the
derivative therefrom must be soluble or dispersible in the selected carrier. The result-
ing derivatives of the formulas set forth hereinabove will typically have a molecular

25 weight of up to 2,000,000 with molecular weights within the range of 700 to 70,000
being preferred. '

Typically, the pH of an aqueous solution treatment according 1o the present
invention will vary from 0.5 to 14. Preferably the aqucous solution will have a pH
of from 2.0'to 12 both for the stability of the solution and for best results on reated

30 metal surfaces. o

It is contemplated that the compositions and treatment solutions of the present

invention can be used to treat the surface of a variety of materials, particularly metal



10 al kyl ammoni um hydr oxi des such as tetrabutyl anmoni um hydroxi de, tetra
~aryl ammoni - um hydroxi de, sodi um hydroxi de, potassi um hydroxi de and the
“like. In a highly preferred enbodi nent, the final Polymer Mterial can be
prepared such that the "Z" noiety does not require neutralization, i.e., is
.an amine oxide or the like. 15 Within the Polynmer Materials, the

rati o of any sj @ . 1 e b ibdh. Sinet
preferably 5: 1%1%@?aﬁ§§l%@%@§¥xg@g?a&ewggw f‘ 11(:5 gﬁi&%@l%%&mgﬁ?%%u gr _
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t he present |nvint|Qn can, be a_dj ner, but ma%asreferabl,y be | ow nol ecul ar

20  weight oPOIYRAEF PaRNAS in Rirnoplastic aad thegmpsettang matetigls; anwellia§ ¢ ne
f 360 t i | ]
range o ngz}tﬁﬁl Wb rﬁ&ﬁﬁ‘ése{-f ntehggl-?rdéfé?ﬁfs lakifd pafiR| ‘i%dﬁggng W{"éﬁh’ne g

mat eri al s ‘usef in‘surtace trea conposltions 1s'g
by the fuscti ocumls, landitheclikeon t hat t he derivative therefrom nust be sol uble
or dispersible int sel ecte ,carri%&The result- ing derivatives of the:

fornul as set forth £0ating 3pplisg may I PEPIECHORRF dlecoraBlyc.in Malireoer may B ght
f to 2,000 bibh / | W 7, 000
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bei.ng preferre an aqueous sof uflTon treatne
according to tareomgeesent invention will vary fromO0.5 to 14. Preferably the

Ehe ooruton and 1 oMb el hinn €Y bepwed Sortine Wi deRndn Hapuposesor) s
cont enpl at.ed t kel t ' n nt
vent ) onPoan TAcUGHE a6 Gy pic AP rdfe! fohf B MR Mt Therblnaliic i 998

particul arly n22%jm or geeattrpThetypicaband préfaned metal suefacs edimentfor & bitarmedi
netal surfaces include iron-, zinc- and al unj num basegiﬂggt als. .Preferred

"plastic-| i ke"AlfncPRNRE, SUCH 82 ¢A0VCESION YRA-CAOSION TS PR PR qoating. is fajthe

Ubber s, i xt (VB O PRARLind RENARE AP el OR0ES o R S Wi Bl

top 5 coat sas anphinther decomtive zad quatective auigrmosdsurfage eatmentpthet preferred or

decorat | Vg ' g&ﬁlﬂrg?ﬁic%essnﬁyl.%e qm and above, more preferably 1.28 pm to 625 um, and still
more preferably 1.28 to 250 pm.

It is further contemplated that the treatment compounds of the present inven-
tion may generally be used in surface treatment compositions over a wide range of
concentrations. It will be appreciated that the levels of use or useful ranges will vary

»  with many factors well-knows to the skilled actisan. Useful levels of the compositions
- of the present-invention dissolved or dispersed in a carrier may be in the range of |
0.001 % to 80 %, depending upon the ultimate use. For example, when used as a pre-

or post-treatment of a metal surface, nseful levels typically include a dilute to moder-

ate concentration of from 0.001 % to 20 '%, preferably 0.001 % to 10 %, and still

25 more preferably 0.001 % to 5 % by weight. Practically speaking, a concentration of
0025101 %is preferred in metal surface treatment corapositions (especially for iron-,
zinc-, or aluminum-based metal surfaces). However, under some circumstances ({or
example when transporting or storing the solution or when using it in a "dry-in-place”
systemy), a concentrate of the solution may be preferred. Highe_f levels (for example,

@ as high as 80% by weight) may also be employ;.d when the treatment composition is

part of a paint system. |
Of course, the treaiment solutions of the present invention can also comprise -



a preparation of the surface for another treatnent; it may al so serve
-several functions at once. The thickness of the final dry or cured coating
will depend on its purposes or 10 functions, and may typically range
from 0.0025 mcronmeters (hereinafter "[err]m') to 225 [err]mor greater.
The typical and preferred netal surfacgztreatnment for an internmedi- ate
coati ng,; ; s : | ' ai coati ng,
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of 0.001 %to 80 % depending upon the ultimte use. For exanple, when used
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preferred in netal surface treatnent conpositions (especially for iron-,
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enpl oyed when the treatnent conposition is part of a paint system O

course, omacoi Gaatimiilte;s dlolﬁllplex;ﬂuwfdemm@maarﬂsd be/employed. cBor exate conpri se
1o ) . , N . O ! |
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that is gharacteristic of

It should be appreciated that the addition of metal ions may result in the
formation of polymer-metal ion chelation compounds.
_ The Polymer Materials of the present invention may also e employed in sur-
» face Lreatment compositions and surface treatment methods other than those described
“above. For examplc; the Polymer Material of the present invention may be employed
as a component of a dry-in-place system, a paint system, or as an additive in a system
needing a crosslinking agent.
For example, the Polymer Materials of the present invention may be used in
25 a film forming composition that includes a pigment, i.e. may'be nsed as a paint, They
may also be employed as an additional component in conjunctiont with other polymeric
materials in a pai:it system, The Polymer Materjals of the present invention are partic-
ularly useful in cathodic electrocoal surface treatment compositions. Such protective,
" functional and/or decorative surface treatment solutions pre ferébly employ typical elec-
w0  trocoatfelectrodeposition additives at their art - established levels. The polymer mater-
ials of the present invention may be employed as a solubilizing polymer and/or binder
. in an electrocoat paint. They may be so cmployed alone or in conjunction with other



this invention. For exanple, the treatnment solution may optionally conprise
an effect- ive anmpbunt of a treatnent conpound according to the present

i nvention, and from5 0.001 %to 3.0 %of netal ions. Metal ions useful
for metal treatment in combination wtHRspolyphenols of this invention

I nclude first ro transi eraII 1y,
I ron, nickel, r?sm%aéﬂgfﬂﬂﬁgsﬂ% %{lgﬂw(}é%@nmfpgﬁﬁ%@
scandi um ytt rcbum ofgafiichad Uidrgdiie); file fbﬂh@ﬁﬂsﬂbﬁﬂ&s%ﬁéh a9 epoied, alls, alas
wel | as nol ybdenum and tungsten, In addition, tin, l'icon, and al um num
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materials of t 4 h
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mat eri al sgmay A$;Sendrpasticubaé biact i me of application of treatment sol- ution
to the netal surface to as short atine as 2 to 5 seconds as ni ght be

required on a coil Fuether,the Mangich desivatives of itheopreseat inugnsionyhen esipleyed wide
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pol ymer-netal ion chel ation, conpounds. The éémer Materials of  the (gresent
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and surfg e treat émﬁﬁ r '
exanpl e, he Pol yWﬁ@ %é%?lggfe&?;l nven c%nﬁﬁ%gﬁﬁ?i@ne gﬁgfgﬁ as a
conponent of gjur¢tion with! giker resing asTpolymeric nbat}ngstoﬁrm;rfacesas‘m&seaamdungsvwm n a

system needi ng a crossl [ nkl n gent For exanple, the Pqlynmer Materials of
the present i riresalinkprrself and garpbe useds i mluuncawmg! oUW SEIsslindang nat

25 an addi 1§ ot Hé@éﬂ{%ﬁﬁéﬂéﬁnﬁﬁsﬁ%ﬁ?ﬁ o i o8 s BPRGY o,
a paint systenje rd&ifis, Rpbxy BdsinkPis6dyanates &id bloskelrissegatiatdsh VFHR Mahnieh adheuts | C-
ularly useful in cat hod| c el ectrocoat surface treat nent conpositions. Such

protective, futraralembe uwddp@rosala&wah ivinyl fanctigeality asistpresent gbreatnﬁ@neh as

f er abl
B Stherr art gyt y5i86ae HolifunchGRE A2 nCo ke, SRGMplTRp Sl TPS
i nvention may m%m*e@hﬁoraaﬁaﬁdmmd &pbxylﬁesml aamamud/ or bl nder in an

el ectrocoat paint. They nay be so enpl oyed alone ar in cone unction wth
ot her Apphcatmn of the treatment compositions of the present inveation in the

treatment step to a metal or other desired surface can be carried out by any conven-

m  tional method. (While it is contemplated that the metal surface will preferably be a

| conversion coatcd metal 'surface, the treatment step can alternatively be carricd out on -
an otherwise untreated metal surface to improve the corrosion resistance and paint
adhesion thereof.)
For exémple, the treatment composition can be applied by spray coating, roller

2 coating, or dipping. The temperature of the solution applied can vary over a wide
range, but is preferably from 21 ° C to 71 ° C, After application of the treatment so-
lution to the metal surface, the surface can optionally be rinsed, although good results
can be obtained without rinsing after treatment. Rinsing may be prefetred for some
end uses, for example, in- electmccat paint application, -

0 Optionally, the treated metal surface is dried, Drying can be camcd out by,
for cxample, circulating air or oven drying. While room temperature drying can be
employed, the use of elevated temperatures is preferred to decrease the amount of



13 binder resins. For exanple, such paint conpositions nmay optionally
include pignents (both organic and inorganic); filmformng resins, binders
such as epoxies, oils, al- kyds, acrylics, vinyls, urethanes, phenolics,
etc.; and solvents including hydrocarbons, chlorinated aliphatics and
aromatics, alcohols, ethers, ketones, esters; nitrated materi- als; and
particul ate zi deyingtifden@quirddne Manni chidderivatives of the present invention
when enpl oyed with other binders will also act as a crosslinking agent to

produce a highly cr ddfteridrriagi (if desirad) thepteated metal) sunfacg iy ithap rendy ifer painting

orooeli ity o AR ok AEBTIOE PR At BB i e e
conposi ti ons asenda@t aindlop offfer cbating appHbdtioRNedMRULS suthosd BrusH Paifting, spFf-
junction with other resins as polyneric coatings on surfaces. These

coatings Vi | | BRPYRE, alectigrstatis coating, dipping rellen coptinghes welkas elaciconopting: mian

Ur ca- Tor mal denyEPERH 0 byt OF MheSPealed Tl o o FBScE GG ape comver-
i socyanat es andiohlmteackukms:maﬁn?amﬂiaprdvam 'Dhiﬁhaﬁﬁd!éﬁteﬁld_]&rwsioﬁ%si@(hﬁ% gg

used to crosslink with vinyl functionality as is present in resins suc
di al I yl mrel am né?amcéne, mul tifunctional acrylic oligoners, unsaturated

fatty acids in alky | ' | £ e | t he

| i ke. Application o? u{r%gé ??lgg{eﬁ%ﬁ(cr@a?ﬁl%g& dén%ﬁgﬁ%%%%ﬁ%géﬁiggﬁmﬁﬁ%ﬁwﬁn in
the treat went semignthpbamadd dy adMamiitie typdasictionl Fof Exaneple,ahe Patyeer Magraut
by any conven-ng_!e tional method. (While it is contenplated that the

metal surface prenkixentipnisan he prpaeddiyonacting rawlyrbensl with rldebyderand |
retal aur f ace: H At KELRR o BEAdiet Gnichdan B rBifharBidy Hnc o et or hpfaRc”

thereof.) For ecidnpkizld & baek kslablowp dispasibRssohition of BnulRfonTithd SeatREnERMAY
coating, roller 25 coating, or dipping. The tenperature of the solution

appl i ed can vaPqumslef this ipyestiopange, but is preferably from21 Cto 71 C.
After applgd cation o ﬂiﬂﬁe ks 1.0 face. the
surface clgn opt i onaFFy e%@#sfégﬂ&aﬁghlg%dhg@%&?é@&@@aﬁ?ﬁ%&dggq%m@ﬁ
wi thout ri nsi nglediylamine dhnéthylamineiAiachiylamingdiethendlinine|digdpylamisedien-8061-
uses, for exanple, in electrocoat paint application. 30 .~ ]
Optional |y, thamincedisoamylamine, dihenzyiaming, methydiethylathylenedinmine, methylprilineut
by, piperidine, 1,2,3,4,-tetrahydroisoquinoline, 6-methoxy-1,2,3,4,-tetrahydroisoquinoline,
morpholine, piperazine, c-methylaminopropiophenone, - o-acetylethylbenzylamine;
20 -benzyl-(2—cyclohexanonyhnéthyl)-amine, 3,4-methyl-enedioxybenzyl-(2-cyclohexa-
nonylmethyl)-amine, N-methyl- glucamine, glucosamine, and t-butylamine; or mixtures

thereof.

Although other aldehydes can be employed in the Mannich type reaction, form-
aldchyde is preferred and is preferably used in the form of a 20 - 40 % aqueous solu-

25 tion or as paraformaldehyde,
One skilled in the art will be familiar with suitable conditions for carrying out
a Mannich type reaction. The rcaction time generally depends upon the nature and
concentration of the reactants employed and reaction conditions such as tcmperature.
. Generally, about 1.00 molecular equivalent of the polyphénol, about' 1.00to -1.'10 mo-
% lccular equivalents of the amine, and about 1.0 to 2.0 molecular equivalents of form-
aldehyde are employed in the reaction. Upon completion of the rcactioh, the reaction
product is recovered and can be neutralized with acid to a pH of from about 1 to



for exanple, circulating air or oven drying. Wile roomtenperature drying
can be enpl oyed, the use of elevated tenperatures is preferred to decrease

t he amount of drying time required. 14 After drying (if desired)
the treated netal surface is then ready or painting (with or without the
Pol ymer Materials of th resent inventi n) or the Iike. Suitable standard

pai nt or ot her a8 tn@ ammquemmms&utmmﬂlaspmmmtmm iTygicabpr ay

5 pai nti ng, ect at p | 1 coatin

el ect rocoat i ng”Y '{‘}ﬁfobge% ‘Jﬂgasﬁfé' R@&PT? &EF %"@ ’dng#qrhe
present invent trmgohﬁﬁmpqnd @éacnéd ﬁfbdﬁélaé&%es StofedCin i‘ﬁ{ghaéddéeﬁl?ﬁmh%hﬁ

pai nt adhesi on and corrosion resistance characteristics. Suitable ymer

Mat eri al s havi statedrabows. t he above general forrrul a can con- 10 veniently
be made by a Mannic e.react For, terlal of
t he preseﬁt i nvent i gnl’%ﬁ EYIECJ" fi&?ciﬂf °Eﬁ‘ﬁ g\nppﬂtreat-

al dehyde and ameafibi firevfoutlyd ylni’aﬂ@fépéﬂiém h%ﬂh&téd‘aﬂﬁuﬁlﬁﬂ%&lal frusf dildyan

organic-or inorganic acid a wat er “solubl e or dlsper5| e Sso
or émul si on of surfases ag hue&mbovpoEnummfembudsmmmhmumprefarsbly used a Pol-

wethe yi et hyl aRBREMARRL bR T e h iR et PRk iR G Werbdra B SR v, ds2
di propyl ani ne, oﬂlRr And R yind €20k BEY, irbihay)y REptTe, ardlahmwdg%m &fh of R, and

met hyl di et hyl et hyl enedi am ne, hyl ani | i ne, piperidine,
1,2, 3, 4, -®et r aRy ds ddoegernen éi“% gieum ewgtaining from 1 10 5 carbon atoms, more

o R S P OO e AP BRA t  fpmen

benzyl - (2- cycl ehghea 1 viag hy e polymer backbone chain; Y, is Z or hydrogen, and with
3, 4- et hyl - enedi oxybenzyl - (2-cycl ohexa- nonyl net hyl)-am ne, N-nethyl -

gl ucani ne, gl usiSEARIRG Prefareace, 2bleagl L nae—smh. r@ﬂ@dl@if-e@' threerquartcrs Af theototH

2l denyde 1 o pr o5 8 e, ERPRpEUERuch e 2 BREER I RS B Oy B Ragh o,

aqueous s@l u- Rpand Rj ig Beleftedfromahe pufebakidting ©f a9 h?litdx?eﬁld I\gblyﬂﬂr@fyt-
will be famliar with suitable conditions for carryin nni'ch

reaction. The #kgléand mixiures Gewes Mot prefeeshly %Bﬂl’ﬂl&éf\’m&l‘w Eorothis speciﬁc
cmbodiment has a chemical structure that could be produced by substituting Z

moieties on some or all of the phenyl rings in a homopolymer of 4-vinyl phenol, and

each of R, and R,, is selected independently for each Z moiety from the group

2 consisting of methyl, e_thyl,. 2-hydrquethjl, 2-h§droxypmpyl; ZAhjdroxybutyl, and -

CIL-(CHOH),‘-CH,OH, where x is an integer in the range from 2 through 5, most
preferably 4 or §.

As arinse aid treatment composition for plastic and painted surfaces the poly-

_ mer is formulated with surfactants to produce a low foaming aqueous solution or dis-

25 persion and to wet the plastic surface, bringing the pdlymer into intimate contact with

the plastic surface, Tathe practice of this invention, the preferred surfactant employed

is a mixture of an anionic surfactant and a nonionic surfactant to provide a low

foaming aqueons dispersion which will result in no spotting during the trcatment and

- will provide a water break-free film in treatment. Typlcally in cleaning (an acidic or

80 alkaline composition combmed with surfactaats) and rinsing plasuc or painted surfaces

the rinse water will bead up affording a non-continuous system rendering it difficult

to determine if the entire surface is clean from oil, fingerprints and the like to which



concentration of the reactants enployed and reaction conditions such as
tenperature. Cenerally, about 1.00 nol ecul ar equival ent of the pol yphenol,
about 1.00 to 1.10 no- 30 | ecul ar equival ents of the am ne, and about
1.0 to 2.0 nol ecul ar equival ents of form al dehyde are enployed in the
reaction. Upon conpletion of the reactli on, the reaction product is
recovered and ciubseéguentepaintidg seulduothadhered well, aWith dic frenmeabefithd présent 15

about 8 to prow de a caon trated tfrea solution of the present
i nvention. Typi G5FRUARy & @]3{3 f’ }'S"OHI% Hspmwmgwgrmgpévmch tigra to

400 grams per |ddn@hucd il shdwih %hé%?&ﬁl?%@tdcg&gbng!}g .nf)g}o'n%hs%qgé'%kﬁ&nt

stored in a high concentration Torm as state

particul arly prwhichpeint wpeldmbt mbmlpamﬂymdhereotn tdnerastiy et 001% watdr beeakfode

treat- ment of hr onat ed h ph ht d d
2l i num a1 oy ‘StiesEE HeSeh B, Ehroken ot fatorson @n?%er?ﬂ%&”aﬂﬁé”m%?dwere

is preferably ugfer an B surfebeh :
which Werr], eachrof seurr trh% itﬁlRt.lerr -Bﬂelglc% &?gg?g dﬁg? Gre]dc and
each .of Y[err] free; sheghro l'eﬂll] mMossmgr!mymgmaﬁmdmﬂrspgsnr hardodated salt

Rlerr] and 10 r or an alk oup containing from1 to
5 carbon atons, e‘?@%'{#ﬁ@@ﬂﬁéwﬂéﬁp é&l acﬁi“broup IS in the position
para to the point ofTi gﬁﬁhetemgjdaemp{p@ﬂ%ﬁﬁdgga}{p 2 Mieired 3EKRONE
chain; Y[err] is Z or hydrogen, and with increasing pPe ferehce, at least 1

% one-siMh, mswfacmt @ﬂdmemmsuefamms nbked eartied heedinatiove.t The SMirfact-]

SEOUPS PrESEnt it 8 FUEL b S ety SR Dol g;o?”§| i

hydr oxy- and polyhydn@mfcﬁb&mhﬁmél@drfm%ﬁﬁc‘i@&{ciﬂ&em'\fﬁ(r strug? 1 the

Pol ymer Material for this specific enbodi ment has hem ca that
coul d be pr odu&éga!ﬂﬁsmtswluml ¢fhylhexyl sulfate avatlable pemmercilly as

el Sot ed | ndopSRTHFUpif camle Redg °'y°w%?aeea°*hgﬁs'aﬂ%ﬁs%s&3%n§yhchg o

net hyl , ethyl, the Iamyi cpnmh»r the2sufad tafit< vomitalid Yip. 1o Zablowd | ® ¥ xBuh létoms’irﬁ'c also
CH[err] (CHO—|)[erJ f[err OH, where x is_an mteger in the range from?2

through 5, nos@vail ggressuppliera rFhesprefareedt nenionie rsurfactamts sarei the f or
plastic and paieﬂ{&‘}lﬁéﬂ liRGFacdHdf cBfifaliiing about & to 22 carbon atoms, ANTAROX™ LE
224, which in an ethoxylated linear alcohol containing 8 - 10 carbon atoms and having
a propylene oxide cap, is of patticular use in this invention. ANTAROX™ nonionic
2 surfactants are commercially available from GAF Corp, Other nonivnic surfactanis
“are the alkyl and alkyl phenyl cthers of '-polyethylexie glycols also available from
Union Carbide under the TERGITOL™ name, in which the alkyl group contains from
about 8 to 12 carbon atoms.

In preparing the rinse aid embodiment of the present invention, preferably the
25 surfactants are mixed and the polyphenol polymer added thereto. This is then added
to water in an amount to provide the desired concentration for use of the rinse aid.
The concentrate corposition prior to dissolution in water will preferably comprise
about 90 - 98 % of the polyphenocl polymer and about 2 - 10 % of surfactant. As
indicated, a mixture of anionic and nonionic sutfactant'is preferred. The mixture will
»  contain the anjonic to nonionic surfactant ratio by wéight in the range of 1.5 - 2.0:1.
The aqueous dispersion or solution of polymer will preferably contain from 0.1 fo 1

% viv polymer, |



mer is fornmulated with surfactants to produce a | ow foam ng agueous
- solution or dis-.25 persion and to wet the plastic surface, bringing the
polymer into intinmate contact with the plastic surface. In the practice of
~this invention, the preferred surfactant enployed is a m xture of an
anioni c surfactant and a nonionic sui?7actant to provide a | ow foam ng
aqueous di spersi on Ihthermethbdd of using thei rinsaaid phe plastc duipaintgd tankicles acet fimnt

STy PR L S0 e et SO T
surfactants) agd PARSOMANAR Cleat 28, & A R

- bead up affording a non-continuous system render
determ ne if tphosphite centsiningaieanérsamd RARCOPO25MI AcidiciGlgeenra phcsplorit ok

li ke to which 16 b t i nti . I t . Wth th
troat mont Sof | (8 PORCARRORHTIMOGRIE CoBRING s attey svaatk Hom Baiket kAmclon
provi ded aft erpjyisigh Bﬂﬂcﬁlﬂél@bﬁﬁ&mﬂw Offel anaSark ?hﬁ@@ﬂp&%}&d%nb%&:ﬁpd,

accordingly, no portions of the surface to whichl paint "woul d not

subsequent | y aanserinsed witle warm avater tafier which diee Bosacidof the quésent inverion israpsul t s
of the present_Jinventi.on, a broken ,or discontinuouys water film. eithe :
beads of waterP '?'Wéh@uw VBV B‘HB’PS'?@PHWF @Fe.aﬂngrﬁ“dign Mfabed as
0 % water brealmplhy@Psuch iflsidh, f Afup d@gﬁédtﬁﬁ%fﬂﬁsﬁﬁs@ a¥d, 'TRe artigieds Hnsed

grime, oil spots of hard water salt residues over which the water does not
provi de aefi | nwitliiveaten pfeferablydeionized wated and thén driadryeforcedrair or evaor diyingabl y

car | or - hor of o yendi 283t i inAiAdn o Bodikla B ol pECkiihg el ol

provide for | oy paaal Barfackd WhBfehi £tlefibr WApPNcE thievdth A6d finsed Aid dubScquéndye
present invention are the al kyl sulfates such as sodi um 2-et hyl hexyl

sul fate avai | adfied, deenimprovemany beigg Bpplging an the plpstizeort paisied RurfaceCaubsequent

Cor por ati on. r L.oni rfactants of this.clas i D0 ich 1 t he
al kyl porti ongogkﬁe Ff?gh'élgrq% 3@#5}\%&%5’? aﬂqff”%sqhb“ﬂ&b%ﬁ@f@w&av%ﬂ}@ﬁ P&E’B}E dez; e
al so avaiqsabl egckibedehdlier sgve. suppl i er. The preferred nonionic surfactants

are the ethoxylated |inear alcohols containing about 8 to 22 carbon atons,
ANTAROX[ err] LF 224Themveatianis partionlarhyysefid dnitheitreatmentofplastic sacfacesisucings 8 -

3 gi gair 282nf It gﬁylﬁ%gg%ﬁyz&p? poﬁfpﬁ&é eng’e po?ﬁ@y?cﬁggde z{n% cngtang retnlngfgo?;oléﬁnes.l :

~ The use of the rinse aid of the present invention ensures complete cleaning has

resulted and will not detract from adhesion of paints applied to plastic surfaces

2 afterwards, as results of testing show 100% adhesion, | |
Further understanding of the present invention can be had from the following
illustrative examples. As used herein "salt spray” refers to salt spray corrosion resist-
ance mecasured in accordance with ASTM-B117-61. As used hercin, "Scotch Tape
Adhesion" refers to the 180° T-bend adhesion test as described in ASTM-D3794-79.
- Panels are scribed in the ceater and subjected to the ASTM tests. The rating tests for
corrosion are measurements of the amount of "creeping” the paint does from the scribe
in anits of about 1.6 mm (1/16 of an inch). The superscripts represent the number of
spots that are present.

| | - EXAMPLEL |

0 An amount of 80 grams (hercinafter "g") of a tesin having an average molecu-
lar weight average of about 2400 and a chemical structure corresponding to the formu-
la under the section headed Polymer Material I above, wherein R,, R, R,, W), Y|, Y,



20 surfactants are conmercially available from GAF Corp. O her nonionic
-surfactants are the al kyl and al kyl phenyl ethers of pol yethylene glycols
al so avail abl e from Uni on Carbide under the TERG TOL[err] nane, in which
the al kyl group contains fromabout 8;40 12 carbon atons. In preparing the
rinse aid enbodi nent of the present invention, preferably the 25
surfactants ar ] a od.y t SHa®or FRiISY!

t hen added to \jq\’/é'?aeﬁrip?{r’f %ﬁ ?ﬁﬁﬁ%ﬁ%ghﬁ%ﬁﬁegeﬂ% ?@jé@glﬂ@g‘g @g{?cent ra E% ?ror
use of the ri nPRORASONTe B dapeopoxgledqropans! soloent whiaimed: fronii VaivnuCarbide n

water will prefgrab conpLi se abqut 90 - 98 % of the | yphenol ,pol r
and about 2 - %b‘nb@"ﬂ# @tﬂamquaAg 4 hh?&ﬁsﬁﬁﬁ“&- P8I08 M fc

noni oni ¢ surfa 1S; : Eotilax ' : hibobs N
anionic to non%ﬁ??ﬁ?%ﬁﬁ{ﬁgg%@ %y \A’/etllégﬁ’% wlﬂrfi e?%g, %ngnﬂgegé&g&él 91‘21§e0: 1.
The aqueouss di sesan solutionis tsenl chaiged with 538 miseof 2vmicthydansihe) etldnol (MEA! yankdr om

0.1tol %v/ I v . 17 In_th thod of ' h ' jd, th
i astic or pal APQMUSPeipRizRAwAE Geatle heaRRE 0 A0S CoibsPtet WhssiGts Cistoastifonal -
cl'eani ng sol ut effon b soShfsal W%Oforrﬁﬂfg@hy‘ﬂk‘??'ﬂgélﬁl AdCednfiftdd E&eﬁ]a elhé(ﬁ&h‘”e

nd tetrap spha

Cl eaner 2202, a potassi um hydroxi de a assi um pyro- pho te
cont ai ni ng cl epenied. Ancadaitietd 25 mls BRORASOLB! B iChddedand the mixtaystwaintiined d 5

i vi oion-of rieAkes CaPpSrchieh. Theemperat bonised 6 BNEE A el hor A Bt 1 e
cl eaner aga 11 T8 BRI YEMRGwel hEkaokt S EmbBR: a8 4 B 81

I nvention is ap- plied, usu y sprayl ng, t hough ot her nea
cl eani ng and r ERBOp followedchy 966ointsydeidorszedrwater israddeds | Alternafivaly, ingtpad ofitheon

of the rinse ai he article.is rinsed 10 wi th water,, preferabl

dei oni zed wat eP,gés&’th??@ » B ATHPE PR1d¢ 15 e'@eﬁddwds?smgﬂ“&m‘ﬁ@“ﬁ@ﬂ%@h i on
accor di ngl in j | I i t in8,.0r
it ed our f ac Z2HERSIcRY RAMLGTS Male B 30 BRI 2) 8 e KA Ands!, The
subsequent | y dréaetion mixtuierip allovesdeto tstibevenn ghtpaidyis tpatdifutel evith 260 mt opdeion-

pai nted surfaces .subseqyent to_the cleaning of said rfaces an,agqueoys
sol ution Yr di ?ﬁgrvﬁl@?fno‘g‘f“? of &g alisative s B’sa"‘@'@ﬁ;‘gﬂﬂeégmq‘@‘r‘dea hat
does not require neutralization for water stability.

Dilute solutions of the above formulation were applied to phosphated metal at
120° F for various times by spray application. In a typical metal treabnent operation,
the metal to be treated is inidally cleaned by a mineral spirits wipe, followed by

= PARCO™ CLEANER 338 {comtercially available from Parker+Amchem Div. of -
Henkel Corp,, Madison Heights, Michigan) for 60 seconds at 160° F, followed by a
hot water rinse for 30 seconds, 60 seconds of treatment at 71°C with a solution of
BONDERITE™ 1000 (commenrcially available from Parker+Amchem Div. of Henkel
Corp., Madison Heights, Michigan), 30 seconds cold water rinse, and then the post
25 treatment according to this invention. Some of the panels were rinsed after post-
treatment, others were not rinsed. All panels were then baked in a 177° C oven for
5 minutes.
The treated pancls were painted with DURACRON™ 200 paint (from FPG In-
" dustries, Pittsburgh, Péimsylvanih). The paint was scribed, and the panels subjected
80 to salt spray accelerated testing for 504 hours and Ezomparcd to PARCOLENE“‘ 95
and PARCOLENE™ 60 post treated controls. Test results for several variations ate
provided in Table 1.



The invention is particularly useful in the treatnent of plastic surfaces
“such as nylon, polyethylene, polypropylene, polyvinyl chloride and certain
t hermal pol yol efins. The use of the rinse aid of the present invention
.ensures conplete cleaning has resulted and will not detract from adhesion
of paints applied to plastic surfacel 20 afterwards, as results of

testing show 100% adhesi on. Further understandi ng of the present invention
can be had frowmm [ herern salt
spray” refers to salt sﬁg oS 8n accordance
w th ASTM B117-61. As used herein. "Scotch Tapg.,Ad 251 on &B ,i,g
e TN 7%33
are scribed i SuD e tests

for corrosion gig~NERRETEEYNLS of the anount of "creeping” the ai nt does
fromthe scribgohfesfl ts of about “T/@Hnh-61/ 16 ofNan inch). Thd
superscripts represent the nunber of spots that are present EXAMPLE | .30
An anount of %eb?’ah%e‘éh’@?%?ﬁafter g") of a resPri®havi ng an a%'%rage

nmol ecu- 1&r WEREBin WErege Df a nd a gal structure -
correspondi ng derivetiwanu- ﬂﬁ'geﬁfp?ﬁg gect ion Hﬁg’ ded Pol ymer Material |
above, wherei ™ ¥$f er{] Rerr], Werr], Y[err4 Y[err], 18 Y[err]

and Y[err] are y di ssn)-llﬁddaﬁ 4.060 ni | Dritders (here-r"nafter
"ms") of P err (%/a propoxyl ated propanol solvent obtained from
Uni on Car bi de Rpedn, oDaRBur Ct L 1N a fgu.piter resin {hask, using
a hi gh spéed nﬁ‘ﬁ%-'t-"aﬂa@resm flas I's fitted with a blade stirrer, reflux

condenser, andr@ésinhogenepurpe. The sin so ion is then harged W th
53.5 s of 2-deEivativenc) et ha‘ﬂd*/ *ﬁvéAS) and 56% M's dei oni 384 vater.

Gentl e heating_to 60] err! Cis started. Wen 60[err] Cis reached, addition
of 50 ms of 37 % tornal dehyde I's begun and conti nued over a one hour
period. Am additional 25 m's PROPASO.[EXAMPRE % added and the m'xture
mai nt ai ned at 60[ er ¢ fo .2 hou s. The, t enper at r s, rai o 80 C
ond hel d for 1,75 ribtaction o highef Bolecitaf Meighi vesion ot e i, RO (o
room t enper at uf m@ﬂﬂ %}eaé’g } r
dei oni zed wat er A : e%\ @écrﬂnagt | v@k eM"i 51) %&H‘lué&khw*@ge J%m%&ﬁr%ém

M,I ot' 1300) with MEA and fcrmaldehyde. following the same general procedure as

for the resin in Example 1. Results are shown in Table 1,

% EXAMPLE 3

This example illustrates reaction of vinyl phenol methyl methacrylate co-poly-

mer with mett;jlethanblamme and formaldehyde to produce a composition according
to the invention,
An amount of 80 g of a poly-4-vinylphenol methyl methacrylate co-polymer
%0 (from Maruzen Oil Co. of U.S.A,, Inc., New York, New York, having a weight-aver-
age molecular weight ("M,") of 14,090 and a number average molecular weight
("M,"} of 6,800 and a {Poly[Vinyl Phenol] }l[Methyl MethAcrylate] weight ratio of .
57/43) was dissolved in 160 mls of PROPASOL™ P. 29,2 mls (0.36 cquivalents) of
99 % MEA is added, followed by 160 mls deionized water. The mixture was brought
35 to 43-50° C, then 27,3 mis (0.36 equivalents) of 37 % aqueous formaldehyde was add-
¢d dropwisc over one hour while maintaining the reaction mixture at 45 - 50 ° C. The
reaction mixture was then warmed to 80° C and malntained at this (emperature for
four (4) hours. After cooling to ambient temperature, 24 g of 75 % phosphoric acid



phosphoric acid, an am ne oxide is fornmed that does not require the
additional neutral- ization step by adding 0.75 nole of 30 % Herr](err]
(85.9) to the reaction mxture. The reaction mxture is allowed to stir
overnight, and is then diluted with 960 m of deion- 15 i zed water. The
result of this alternative step is a w&er sol ubl e anine oxide resin that
does not requi aml 536itmialdcivatzed rwaigrr added éi pettivhas withygoodi sustieg.s et tedilting f

t he above formul at,lo were ap I|ed to phosphated netal at 120[err] F for
various tines %BHIQf i28f solids canteahol b7 %t al tr eat nent oper ation,:

the nmetal to betre Oy O¥m

fol |l owed by 20 K&%& P&&%Mgﬁgmr@% 'y avEfﬁ?r%I e om

Par ker +Anchem B’bld rolléd steel klﬁl ceimeter ("siad) 530 dieteghpmglsl‘m (cbn@an")\udmrof@()s
seconds at 160 t water 0 seconds,
seconds of® tre L?" %R‘:wb{)%\eﬁﬁg\ﬁﬂaﬂpgv@éﬂs@? 60i16.2fan§ PQIE{@PP]W@
(comercially h kals n
Hei ghts, M cM%kﬁgéﬁgggﬁdgﬂ wa er rl nse ﬁgﬁ{g'ﬁgﬁnﬁﬁgﬂ&%@?

t r eat nent accoﬁﬁlmURMRQNE‘iO&musyﬂemSorre of the panels were rinsed after
post- treatnment, others were not ri nsed Al panels were then baked in a
177[ err] C 0Veringimmbunitea - . e :
DURACRON[ err] 200 pai nt (from PPG | n- m:mmas, P| ttsburgh, Pennsyl vani a) .
The pai ntiewas scri bed, and the panels subjected 30 to salt spray

accel erated testing for 504 hours and compared to PARGOLENE[ err] 95 and
'PARCOLENE[ err] 60 po t r idme Test resul §altofpraver al

variations are_prQvi ded in Table 1. 19 TABLE 1-- ACCELERATED AND PHYSI CAL
TESTS 504 Hrs.Resin of cExangleed 5 m@ﬂ eat nent Conk®Atrati on/ pH
Salt Spral Raﬁégieﬁ EAMEAE[err] --/pH &% N
10 Dei oni zed WRREFolene 60 Osec 6- 8 N 10 10
Resin of Ex. 1™8Bfivative 6’@% pH 6.1 2=4. [ err]
= EXAMPLE 4

This example fllustrates reaction of a polyvinyl phenol novolak co-polymer
having an M, of 4,200 and an M, 1,330 with methylethanolamine and formaldchyde
to form a composition according to this invention.

An amount of 80 g of the novolak copolymer was. dissolved in 160 mis of

s PROPASOLP. 53.5 mls (0.66 equivalonts) of MEA ad 160 mis of deionized water
were added and the temperature brought to 45 - 50 ° C. Next, 50 mls (0.66 equiva-
fents) of 37 % formaldehyde was added dropwise over one hour. The temperature
wag maintained between 45 and 50 ° C for an additional two hours, raised to 80° C,
and maintained at 80° C for two hours. After cooling to ambient temperature, 21.7 g

20 of 75 % phosphoric acid and 993 mls of deionized water were added. '
EXAMPLE 5
A polyvinyl phenol-cresol novolak co-polymer (M, 6,050, M, 1,600) was re-
: actcd in the same propoftions with MEA_ and CHO as in Example 4, but bad to cook
for six hours at__80°-9'0° C to reduce formaldehyde CQnCentraﬁoﬁ t0 0.6%. For watcr
35 solubility, (in 993 mis deionized walcr), enough 75 % phosphoric acid was added to
bring the pH of the reaction product to 3.7. Solids content was 12.2 %.



Resin of Exc. 1 0.1% pH 4.0 O-1[err] derivative Resin of Ex.
2 0.1% pH 6.1 1-2 15 derivative 0.1 /pH 6.1
1-2 10 Resin of Ex. 2 0.1% pH 3.8 0-1

-10 derivative 20 21 EXAMPLE 2 Reaction of a
hi gher nol ecul ar wei ght version of the resin used in Exanple 1, (weight
average nol ecul ar wei ght "Merr]" of EX#MPLBfber average nol ecul ar wei ght

"Merr]" of 1300) w ME@ “ ) ] t %}E g r
procedure as for t\r%tprmy *ﬁﬁ&éf&ﬂﬁeyﬁm@&%ﬁé@%g%%ﬁn dg?@ ‘?Ls 25
EXAVMPLE 3 Thi qeseediii theisang shanheess incExatdplnd,ofxcuptrdd g ohas b pheiphoric acid
nmet hacryl ate co-poly- nmer w th nethyl et hanol anjne and fornal dehyde to

21

produce” a conp¥as eaeirediocsoiubilizg theoproduct iim wake (idpal pRh=4Munt of 80 g of a

pol y- 4-vi pyl phenol net hyl met hacryl at - r 30 (from Maruzen Q|
Co. of U.g. A., Inc., New York, Now Yofk; pgty,maa wei ght - aver - age

nmol ecul ar wei ght  ("ARVP-hovolak colgol@ér @vid 360 My el 170) avaraeacted e theaganwei ght
("Merr]") of 6,800 and _a {Poly[Vinyl Phenol]}/[Methyl MethAcryl ate] weight
ratio of 57/ 43manngs agiinsBxampleid,axceps 61 giof 751% iphesphexis ped was peeded to selubil( 0. 36

equi val ent s) 9 | 1} d by 160 m's deioni zed water. The
m xt ure was bﬁ%‘i@%ﬁ/@@@‘ﬁ ?g&ggﬁ%&pgo F%ﬁﬁ 27.3 ms (0.36 equival ents) of
37 % aqueous formnal - | Y r while

mai nt ai ni ng the reafef‘s%%&%?&%%ggﬁgédigggh‘?@ﬁ]%@]8$ﬁb§i]q%§act ion m xture
was thenqparmed to 80[err] C and maintained at this tegerature for four
(4) hours. After cooling to anblen eMABLE 3 e, g o o phosphori c
acid 20 and 536 m-s dei oni zed water added in poertions with good

stirring. The resul ti rPpsptTrdeaimeindd a pH oTibe6, apH sol i Galdo@mrday of
13.7 % The above product was used as a post-treatment for BO\IDEI%I TE[ err]
0-1

1000 overns 0.1% Example 4 derivative 30 4.1
0.1% Exa.m%}e 4 derivative 30 6.3 N
PARCOLENE 60 30 4.0 N
None —~ - 7=8
20 0.1% Example 6 derivative 30 6.0 0-12%
' '0.1% Example 6 derivative 60 6.0 0-16¢
0.1% Example & derivative 30 4 1-3
PARCOLENE"™ 60 30 4.0 N
None ' — —— 4-6
%
0.1% Example 7 derivative 30 6.0 0-1%
0.1% Example 7 derivativa = 60 6.0 0-1%
0.1% Examgle 7 derivative 30 4.1 0-18
- PARCOLENE™ 60 " 30 4.0 0-1%
30 None _ - —— 4-6
0.05% Example 5 derivative 30 6.2 0-1
0.1% Example 5 derivative 30 6.3 1-z38
0.1% Example 5 derivative 60 6.3 0-~2
3 0.1% Example 5 derivative 30 4.0 0-1,%
PARCOLENE €0 30 4.5
None — - 5-698
40 EXAMPLE 8

This example describes reaction of a poly(vinyl phenol) resin, in which 20 %
of the.pheholic hydrogens have been replaced by 2¥hydroxy propyl-1,3,5-trimethylhex-
anoate, with methylethanolamine and formaldehyde. . '

An amount of 83 g of the resin was dissolved in 271 g Propasol P, 30 g (0.40



cold rolled steel 10 centineter ("cm') x 30 cmtest panels in
“concentrations of 0.05 5 % 0.1% and 0.90 % solids and pH val ues of
6.1-6.2 and 4.0. Application was via spray tank for 15, 30, and 60 seconds.
.Partial results are listed in Table 2 B& ow for the DURACRON[ err] 200 pai nt
system TABLE 2 10 504 Hrs. Post- Treat nent Ti me Sal t
Spray Resin ofeqguivatents} of MEA was addb83ad the mixture warmed 10 60P-C. Mext, 30R@flsn of

Exampl e 3 60sec 1-1 Parcol ene, 60

30sec (0.40 equivalents) of 32% formaldehyde was added over one hpyt. The temperature

2-4 20 o tr lakse h& i1l at es
reaction of a ‘B‘(‘)ﬁ '}e\}‘l‘ r%ty pﬁé‘%ro?n %dg\'/%qng'l(hoco’- po yme?4 t‘gg‘\)/i ﬁg6§n gifulrs] ‘4%?‘6;2, 200

and an Merr] thaldetydeitittation of theatdcaion Inzimiureeathid thwer yiekddd 0,936 farmhhichyde.
copol yner Swae THeBbRTE s Rercared top02zand befubRb fonsix ndhs, Fprssudshyge "
Camperatur o br i pA droBhRy 0.4 b8 ek e G tadty ARLECTRI aliblont
of 37 % f or nal témpguiturectd gdfl 8 % phesphesic acid mnd §60 mils deiofiized natwpavast agkied was
G and et nt ai Wk Saed sBriag. Tresssufing Seludischad a1 oes ¥andsellds confuber . °°

tenperature, 21.7 g 30 of 75 %pho%%giﬁ_yi d and 993 m s of deionized
wat er were added. EXAMPLE 5 A pol yviny nor - cresol novol ak co- pol yner

(Merr] 69050, M erAlpolyviidphenolresin-in adiohd3Q % afithe phenelip hydmgensiraveieelm MEA
and Sl et 1) O e Bk 3k ReoR g e 45l i Sghbr o2 C
108, o A e Gt 8 bty
of ingredients was changed to: Propasol P - 300 mls; Resin - 94.2 g; 99 % methyleth-
anolamine - 28.4 mis (0.35 mols); 37 % formaldehyde - 26.3 mls (0.35 mols), The
15 formaldehyde was added over one hour while maintaining the temperature at 60° C;
the reaction mixture was maintained at 60° C for an additional hour, heated to 90° C
and maintained for an additional four hours. After cooling, enough 75 % phosphoric
acid to bring the pH to 5.0 and 600 mis of deionized water was added. Solids content
for the final product was 13.5 %. _ | |
20 The above product was used &3 a post-treatment for BONDERITE™ 1000 over
- 10 x 30 cm cold rolled steel panels as described previously. Some test results are
listed in Table 4 below. Times shown in the Table are in seconds.

TABLE 4
Post~Treatment Time Salt Spray
Example 8 derivative 15 Q~128
Example 8 derivative 60 0-12%
aa PARCOLENE 60 30 N
Hone - 6~7
' Example 9 derivative E | 15 | 0-1"%
Example 9 derivative 60 O~1
a5 PARCOLENE 60 30 . 0=1

None - 7-11




21 EXAMPLE 6 A polyvinyl phenol ("PVP') novol ak co-polynmer (Merr] 3,190,
‘Merr] 1,120) was reacted in the same manner as in Exanple 4, except 46 g

of 75 % phosphoric acid was required to solubilize the product in water

(final pH=4.9). 5 EXAMPLE 7 A PVP-novol ak

‘co-polymer (Merr] 3,460, Merr] 1,170) \?\/as reacted in the sanme manner as
in Exanple 4, except 61 g of 75 %phog PEEAQi d was needed to sol ubil -

ize the product in water (final pH = 5. Test results for Exanples 4 - 7

are shown in Table la%mmmmmmnmmpmdsmﬂme@mémn enser, nitroge; sparge,
Salt Spray 15
O-1[err] O. 1%%@%&?’@ E@erl v P\?‘g{ nei’x%ﬁ ad‘ae%650 ml of b‘ﬁ@ %ELLOS&L%E (Un-

PARCOL ENE[ errJion mrbxde) To 1he solvent over3\090 mmute pe.fhcﬁ was slowly added meograms
1% Ex 0&’8 6 derivative

6.0 5 0- 10,_f[p@bf-f—vcﬂylnmﬁl>mm§pé(h&aé hwith good agitatigny The tnmperenm: was

0-16[err] O. 1%%%&&(9?&0 '&‘@solvesﬁéw rcs1§(tlrcnhttt9 walf§ of the %sﬁ(?%xgekhen |

PARCOLENE] err]

pH

- - -- 89,25 ram%ﬂ@ ARAIDHEEDN0) 5, (Glbdﬂeigyalh Imbhwfuncuonal e})@nde was 6.0

Ol[err] 0. 1% Exa derj vatjve O-1ferr]

0. 1% Exanpl e 7dded @lﬂ“fe@é’y the addmon:.pf 1 gram of N4N-:punethylbengdqlﬁgpf fThe temper-

PARCOLENE[ err ] r]
atfd was gradually increased and thi€reaction qxﬂﬁy%xothcnnfd g@ 33@ g}. &é&gl -

None

derivati ue ation mlxture was pﬁstaleated at 175 04185 0.QL forEaxcadyitional ﬁhonmmndwhen
30 6.3 1% Ie5der|vat|ve

6.3 0-cpoleg. (Thy iﬂﬁﬁ‘é‘ﬂst yechopmixtre was 40:3 % [feﬂd“a agjer
0-1[err] baking at 177° C for 15 minutes) indicating a 99% completion of the reaction.)

The epoxide modified poly-4-vinylphenol derivative from above was used in
the preparation of a Mannich derivative as outlined below. 90.13 grams of 2-(N-
1 methylamino)-ethanol was added to the reaction product and solvent above, and the
mixture was heated to 50° C. Over a 45 minute period 97.4 g of a 37 % formalde-
hyde solution was then added and then the reaction was post-heated for the first 2
hours at 50° C and then 3 hours at 80° C, (The reaction was found to be complete
by titration for residual formaldehyde.)

a .. A portion of the above solution was adjustcd 0a pH of 6.5 with phosphoric-

} acid and diluted to 17 % solids with dejonized water. Zinc phosphated cold rolled
steel panels (phosphﬁted by treatment with BONDERITE™ EP-1, commercially avail-
able from Parker+Amchem Div. of Henkel Corp.) were dipped into the diluted solu-
tion of the above polymer and subjected to electrolysis using a DC current, with the

25 test panel being made the cathode and a 316 stainless stegl panel being made the -

anode. The cold rolled steel panels were withdrawn from the treatment bath, rinsed
with deionized water and oven baked at 204° C for 20 minutes. A coating thickness
of approximately 15.5 pm was attained. When the coating is tested by treatment with
mothyl ethyl ketone (MEK) and simultaneously rubbed with a cloth, good solvent
% resistance is obtained, | | |
The above polymer solution in water was also coated on a zinc phosphated
cold rolled steel panel prepared as above by the use of a draw-down bar and then



PARCOLENE[ err] 60 30 4.5 N None

-- - - 5-6[err] 40 EXAMPLE
8 This exanpl e descri bes reaction of a poly(vinyl phenol) resin, in which
20 % of the phenolic hydrogens have been replaced by 2-hydroxy

propyl -1, 3, 5- trlnethylhex- anoat ¢, a4 th methyl et hanol am ne and

f or mal dehyde a % of the resin was dissolved in 271 Iq

Propasol P. 30 b@k ‘g‘)%“ @Zzgﬁm“!}ﬁ eMhgadn, there wees gpad MEK ssissange resulisafiaryr e
d 60 Cipd\Svdn-

Added over one oo ugke YAk uihabla?Ortn Ephas 1 el HpRATRUAER et

addi ti onal hourare otiteined.aThese resoliSindicat dhat e Madniclr derivativeosf-thaTpolgmey shsove
|st|rre i el ded 0.93% f or mal dehyde.

f th
5 e xt ik SESHERiGE AR 08 wod Y fore T AGRtRG B 2 ietR) BRAGECDY Giher, >
hours. Forgral desify & FlmeHE bj‘tda%di%aélec‘ifoﬁé’db@ﬁoho @géﬂy%é‘?ed}?%s}?%ﬁosp%b be,

titration. After cooling to anbient tenperature,
acid and 600 niobtagnedowithad ﬂmmﬁmonmf extited cmsslhikgxgnQestss altiongh sifbstantially

resul ting sol ut had,a_pH, of ol i ds gont L.of 9.5% EXAI\/PLE 9 10
A pol yi ay! pneRardGiuHS afY o phiging BYaudles exisrosl omnking Aseiae Such aplerinlson
repl aced by 2- i @xurdMigdPYe agplda 5 ted with

nmet hyl et ha- nol am ne an or?r%p eh%e I n tﬁgcs neq%%%ec‘ﬁg’gbl "Exanpl e 8,

except the armunts of ingredients was EXXAMFER tlo: Propasol P - 300 rri S;
Resin - 94 2 g o ol a 28, 4 0.35 nols); %
f or mal deh{de - 26 3 %{l%hgéé]%aﬂaoly%énﬂ@enol Wl&l}%@@ﬂw %‘é’%ﬂ@ﬂ%ﬁ@ver

one hour whi | e agrabéedbyieastin erﬁfmﬁ ;ngfegleﬁ% 60[err] C the reaction
m xture was mai ntai ned at 6 Eerr C f'or "an aadditional hour, heated to

90[err] C and nai nt ai ned fdﬁ 2rgrarus 38.5%rpoly-#otnylphenolsin BROBASOBB! Png,
enough 75 %phosphorl c a %ﬁ brin é{he to 5.0 and 600 m s of de| oni zed
wat er was added. Solids ? £ ar product was 13.5 %

The above product was usgd B graf9of NIN-8l g,émgpw&dﬁgmléag%)over

10 x 30 cmcold rolled steel panels as destri
resul ts afse 4. 26.4 grams of a 37.9 % formaldehyde solution.

The ingredients were mixed and reacted for approximately five hours at 50° C and
then for 2 hours at 80° C. This reaction was characterized by the consumption disap-
pearance of formaldehyde and the reaction stopped when approximately 99 % com-
. plete. o . -
20 " The product of reaction of poly-4-vinylphenol, N,N- dia]lylatﬁine and formalde-
hyde from above was diluted to 17.5 % solids with solvent (Propasol P) and applied
to a clcaned aluminum panel (#3003 alloy) by spraying, A wet film thickness of 3
mils was obtained; a dry film thickness of approximately ! mil was attained after bak-
ing at 350° C for ten minutes. MEK (methy! ethyl ketone) solvent resistance of > 500
% double rubs was obtained.
The above N,N-diallylamine Mannich adduct of poly-4-vinylphenol produced
above in Example 11 was mixed in a ratio of approximately 10 parts by weight Man-
| nich adduct to 12 parts by weight Monsanto RJ-101 resin (a stryene-ailyl alcohol co-
polymer supplied by Monsanto), This polymeric coating formulation was applied to
@  an aluminum panel using a draw down bar and baked in a convection oven at 177°
C for 10 minutes. No failure of the cured coating was noted after > 500 MEK double
rubs. A coating applicd by the same method, but omitting the Mannich adduct (i.e.,



listed in Table 4 beI ow. Ti mes shown in the Table are in seconds. TABLE 4

- 25 504 Hrs.
Post - Tr eat ment Ti me Salt Spray Exanple 8
.derivative 15 O-1[err] Exanple 8
derivative 60 25 0-1[err] 30 PARCOLENE
60 employm%only the Monsafito RJ-101 Polymer) failed in aproRidgately 10 MEK doub-
-- anple 9 derivative

0-1[err] Exanpe &uls. (&he gbavesgsults indicate that the composgipns of the present mvenuog, 1 35

PARCELENE 50 whether used glone og n compisation §ith, her agents, gep excellelt groliiting

with a refl ux speimeEnsgolymend §R@aiR BN Be ubddadksPolyautlcoathigh fodekstih@geffLinnel
was added 450% of butyI CEI_)(I?OSO_VE[ err] (Un- rI?on Carbide). To thg sol vent

over a 905 mi nuFesshgiing propesies) owl y added 180 grams 5 of |

pol y- 4-vi nyl phenol powder (Merr] :Mh good agitation. -The
tenperature was then increased to ‘10 di ssolve any resin fromthe
valls of the flask Piicealifple BRsttesifcd®eifit e:ﬂe&d@hiﬁmﬁﬁn@rmﬁﬁﬁm furfabés

Gei gy) a nono-functional epoxide, was added followed by the addition of 1
gram of NN Di raéter pomyentional ﬁhl‘ﬁﬁiaﬂﬂhe tenper- ature was gradual ly increased

as post - hoat e at A RIGIRFER By 4052 e ehfed fir 2 SeoongB i ool °

cool ed. (dhe frignal alkatetiaetsiamaned such a§ b scbéby mrpammmnehmm.m)m&m
[residue after  baki at 177[err] Cfor 15 mn I ndi catlng a 99%

conpl eti on of GHB. ydae thedrade W@}?@)ﬁ’&c%ﬁh‘ﬁ%m W667 Gyi ﬁl}mwbhm 10

s out |1 ned bareqEe iR sHEE R Iglebdid BRERAT R 2] e MR 0 Gt

added to the rondafoldwaer ddse; t Tianghnsls lavethin a@mewxmlacbohirmmmwanm&oiﬂeat ed
to 50[err] C. Over a 45 minute period 97.4 g of a 37 % formal de-
vetsion coating, such as that sold by the Parker+Amchem Lv. of Henkel Corp. under
15 the trade designation BONDERITE™ 723 to produce a convetsion coating weight of
either about 0.32 or about 1.2 grams per square meter ("g/m®"), measured as chrome,
followed by a 10 second cold water rinse.

The aluminum alloy panels arc then post-treated with either the 2-(methyl-
~ amino) ethanol or N-methylglucamine Mannich adduct of poly(p-vinyl phenot) for 30
- 20 - geconds at 49° C by spray application, The aluminum was then either given a 15 sec-
ond deionized water rinse and squeegee -dried, or squeegeed with a solution of the
post-treatment solution and then allowed to air dry. Chromic acid post-treated controls
and non-chrome conversion coated controls are tun for comparison purposes, Panels
are then baked at either 177° C for 20 minutes or 204° C for 10 minutes to simulate
25 a cure cycle for typical high solids paint. Non-baked-controls are also prepared for
comparison purposes. The aluminum panels are then subjected to a 168-hour bare salt
spray corrosion testing, such as is described in Military Specifications MIL-C-5541C

and MIL-C-81706, |
- After exposure to 168 hours of bare salt spray corrosion, almost all panels give
x  Nil corrosion ratings. Only some none-chrome treated controls fail to give Nil Gie.,
substantially free from corrosion products) corrosion ratings. However, some var-

iations result in discolored panels. The results arc summarized in Table 5.

v
R4
.



hyde sol ution was then added and then the reaction was post-heated for the
“first 2 hours at 50[err] C and then 3 hours at 80 C. (The reaction was
found to be conplete by titration for residual fornmaldehyde.) 20 A
-portion of the above solution was adjusted to a pH of 6.5 with phosphoric
acid and diluted to 17 % solids with deionized water. Zinc phosphated cold
roll ed steel panels (phosphated by tr®€atnment with BONDERI TE[err] EP- 1,
comercially avart- m : ;

di pped into the diluted solu- tion $ABRRe2above pol yner and subjected to

el ectrolysis using a DC curr erpostMdedtientd test panel being nade the
cathode and a 316 BtB Al ess st eddolptni®in/ei ng made the anode. The cold
rol l ed steel paomtingcieight hdtayvwedtyatbicne trepHnenBaket Ifo¢hi nsRatinh

dei oni zed water and oven baked at 204[err] C for 20 m nutes. A coating

t hi ckness of apprdxy ely 15.PARCOLHNR Ads attarred.NOMen the coRaBsg is
tested by treatn®rn@/wft h net hyRPARGOHENKdilone ( VEK) Nehei nul t aneBasby
rubbed with a cloth, od solvent 30 resi stance i s obtained. The above
pol ymer 981 ut i ®n32 rﬂl/ger was BARCGOIENE d® on a zinc g:'bsphat ed c8mrdlrolled
steel panel prepif ¢®/Ws above BARGHENE dOf a draw bar and Fadk 24

baked at 204 C for m nut es. i.n._there were goo K resistance
results after 1?‘% - bake, an oven C%J ng step IE?i’t han
f avor abl MEK T€5t %sul ts ar ““These resul i ndi cate fft ?' t he

Manni ch g"ériv i a2 the poly ove is sel f.cposslnking andgocan be
used to form %}%%}m on a we{@;ﬁbrface by ei ghgrsgz casti ngpggﬁi | m or
by cat hodi c el ect rGdeposition. )od sol vent resisfance can be obfarl ned

wi thout the adfliji@pmdf externglygigsslinking agegt syppl though pygy

subst ant iggl I'y szﬁgﬂp results ci‘e obt ai ned by gddgg external page
crosslinking agents. Such material's may accordingly be applied el tﬁer

el ectrol yticaldyzprgngh- el ect rpjgytiscal |y. EXAVPREQ11agd pésinni ch
adduct of pol yrde vgmd phenol vgtd 1% N-di al | yl anizpe vems prepar ed pasabove by
reacting the fpl2 ayymdy i ngredipd.sg 1. 131.2 grage 3075% pol y- 4- pasgl phenol
in PROPAZOL[err] P

0.32 g/m? B/0.1% 4.0 204 Pass

1.2 g/m? B/0.1% 4.0 204 Pass

1.2 g/m? Bf0.1% 4,0 177 Pass

20 0.32 g/m? B/0.5% 7.0 204 Pass
1.2 g/m? B/0.5% 7.0 204 Pass

1.2 g/m? ~ BJ0.5% 7.0 177 Pass

0.32 g112u2 B/0.5% 4.0 204 Pass

" 25 1.2 g/m B/0.5% 4.0 204 Pass
- 1.2 g/m? B/0.5% 4,0 177 ' Pass
0.32 g{:zn2 B/0.1%/H,ZrF, 4,0 204 Pass

1.2 g/m B/0.1%/H,2xF, 4.0 204 Pass

© 1.2 g/m? B/0.1%/H,%rFg 4.0 177 Pass
None B/0.1%/H,2xFg 4,0 177 Fail

None Bf0.1%/H,2rFg 4.0 204 Fail

None None -=- HNone 25%

45 white
rust

" In Table 5, compound "A" is the product of the Mannich réaction of MEA,

50 formaldehyde, and poly(p-ﬁinyl pfxenol) as gcnerélly described above; compound "B"
is the product of the Mannich reaction of N-methyl glucamine, formaldehyde, aad
poly(p-vinyl phenol) as gencrally described above; and PARCOLENE™ 10 is a



2. 27.5 grans of Propasol P 3. 33.4 grans of N, N-diallylamne (supplied by
Al drich Chem cal Co) 15 4. 26.4 grans of a 37.9 %

- formal dehyde solution. The ingredients were nm xed and reacted for

-approxi mately five hours at 50 C and then for 2 hours at 80 C. This

reacti on was characterized by the consu&i)ti on di sap- pearance of

f | dehyd 9
b T ANV e, RRforidCacié Sfish Ward s R EpAGHy SRAL Bl pAbw art”foth MRt ©
di all yl am ne a:hnbzﬂm &Bﬁ\éﬁloﬁlwkietf ﬂﬁmthVWhmmo(Bdl i teeei Thste, L fludrifbosiol ackis

w th sol vent (Propasol P) and a %Fg‘pl ed to a cl eaned al um num panel (#3003
al  oy) by spr Nasso addgdto the past Healmartsolulion3 nils was obtained; a dry film

t hi ckness of approximately | m | %Mr bak- ing at 350[err] C.
for ten mnutes. MEK (nethyl ethyl resi stance of > 500 25
doubl e rubs was obtPaneis®f Thpe 666bxlemihult atlcy Witk ahioneatdvbonverstoracbatadt inof

pol y- 4-vi nyl phenol produced above jn Exanple 11 was nmixed in .a ratio of

appr oxi mat el y al@“ﬁﬁ'ﬁ%‘“o‘?amvg}mﬂgl\m% °uﬁP"é!?£ Heestensy %“B’é@’ by igjnerwon;in
Monsanto RJ- 1%&'@?&@# Fedht YBP S ior rru?{a%%& ?é?n%&ﬁ g‘éﬁrt gﬂgg&bﬁp vsg%

Monsanto). Th ric coating tron was
al um num panelRIMWE&“chv\Bdbmlunm uawdtebﬁkéi:kmmatalﬁbﬁ’vmit waigt tnsfoxts

i;é%S”N]EKCﬁL‘J[wéOmM 25 S poncp b BEORT 518, £ 5 S n%fﬂ “ﬁ%a?t?%ﬁ&p?{ ng
Ma AXW
1Ea|el ednlmr‘l&apg(ri%gfé 1(3“&@3%584 9?@“?@ e above resul ts I ngl ca%lger)

that the conpabout Iﬂher alioml% mg/egan faohofotitiog, (AHqrdductsudesignaled by toadei n
combi nation with other e e _excel l.ent_.crossl i nkin epts ftar
pol yneri c sy s MK 2R AY E‘QW@&WW%W Q@iﬁﬂ&‘”ﬁ Sg%ﬁiqﬂ#g@ﬁrr

i nki fi
crosslinking miR H%tﬁﬁe ¥ he Etirottiate S%&ﬁﬁ%éeg@;@sﬁubitéd‘ééhﬁ ﬁﬁnhiéelzsﬂfo% 'C

enbodi nent of tr aces conventi ona romating.
. pounds A and B, and tested for resistance to corrosion in salt spray as generally de-

" scribed in Example 12. Panels post treated according to the invention as described
had better corrosion resistance than other panels with no seal or with sealing coats ob-
tained by wreatment with conventional sealing compositions containing hexavalent
chromium.



Al um num al | oy panel'{:ﬁis@tqeégqasﬁge'ﬁ%ﬁﬁcreg cl eaned for 30 seconds with a conven-

10 tional alkali neMﬂ"’Eﬂ[E such as that sold by the Parker+Anchem

Div. of Henkel Corp. e desi gnat i pa=PARCEEENEFeFF—2244 at
‘66[err] C, followed b hot wat er r‘ MBS SEHEADHABEHHRN Hul furic

acid (pH 2.2) rinse at 120[err] F, and280 sec-{| ond &&EPUAREDer ri fjse. The
panels are th ed with a conventional chr € Comn- _Version coating,
such as that m t he Parker +Anthem Div. of Henkel Corp. under 15

t he trade desi,gnatipn BONDERI TE[err] .723 to ppoduyce a conver.siop coating
wet ght of ei LHer ao OGRS 1or tpamng g tece selpdie hGG 16 e Byl Pesifg pPofiSiale

("g/nierr]™), af@eRtohROpitptuid SiRersioncobMPatuminum dfd AA6RGM &E?Quﬂ@&@"wiﬂi nse.

The al um num all oy panels are then post-treated with either the 2-(nethyl-
am no) et hanola iquidisndadeytreptraentdomposition comprisiog wateo and al waler dispariiblehemol )
for 30 20 se ds .at. 49Terr] C spray applicat.ion. .The al.um num was
then ei tor o oUREpgPhedet Saliherutl pebBie e accind % B o ar | oc,
or squeegeed with a solution of the post - tr eagnent solution and then -
allowed to air dry. Chrom c acid post-tyeategd tontrol s and non-chrone
conversion coated controls are run for npAri son purposes. Panels are then
baked at either 177 C for 20 m nutes or err] Cfor 10 mnutes to

simul ate 25 a cure cycle for typiéa %0l i ds pai nt Non- baked

control s“ire also prepared for conparis uRposes. The al um num panel s are
then subjected to a 168-hour bare saltygpgrayjcorrosion testing, such as is
described in Mlitary Specifications MLl:G5541C and M L-C 81706. After
exposure to 168 hours of bare salt spray jcorfjosion, alnobst all panels give
30 Ni |l corrosion ratings. Only sonme nane-ghrone treated controls fail to
give Nil {i.e., substantially free from darr8sion products) corrosion

rati ngs. However, sone var- iations result in discolored panels. The

results are s%&bzed in Tabl e 5. 26 TABLE 5 Post Treatnent B 723
Sol ution/ 5. ating Weight Concentration pH Bake ([err]C
Rating W,, each of R, through R, and each of Y,, Y,, and Y, is hydrogen; the -OH

group is in the position para to the point of attachment of the phenyl ring to the
20 polymer backbone chain; Y, is hydrogen or °Z" as defined below, subject to the con-
straint that at Icast one sixth of the Y, groups in the recurting units are Z; and Z is:

? Ry
—(!:;H/n' ar —-—--(I:-‘“-;-/-—R,II 10
- B - I \“lo I 2
Ry ' Ry

wherein each of R, and R, is hydrogen, cach of R, through R, (with a possible excep-
tion for Ry, as noted below) is independently selected within each repeating unit for
% each of R, through R,; from hydrogen, an alkyl, and a hydroxy- or polyhydroxy-alkyl,
and Ry, may also be -O” or -OH in order to form an amine oxide or hydroxyl amine,
with the proviso that at leést one of Ry, Ry, and Ry, must be a polyhydroxy-alkyl
group such as would be contained in an amine formed by reaction of ammonia or a
primary amine containing only- hydroger and carbon in addition to nitrogen with a
s kefose. aldose, or other cathoxyl group-containing pdiyhydrbxy compound having from.
about 3 to about 8 carbon atoms and subsequently rcducing the intermediate product
of this reaction by hydrogenation to an amine, |

: * c L M S *

L



0. 32 g/nmerr] PARCOLENE 10 - - None Pass 1.2

“g/nferr] PARCOLENE 10 - - None Pass 10 0. 32
g/nmerr] PARCOLENE 10 -- 177 a3 2710/ N err]

. PARCOLENE 10 - 204 Fai | 1.{R teUs'§eEET HAS BEEN \PARCO_ENE
10 -- 177 Pass 1.2 g/{g err] REPLRS&RBOLENE|(10
- - 204 Fail 15 1.2 g/nferr] =190 6.2
177 2.PassA Pprécegd adeerdifg to claim 1, Weﬁem%ch of R9 and R,, is Selectedinde-

P 1.2 g/'nf Pass 20
1a;s g/ i e?r ] pend«lmly far gacyo;fr/nmety from the group qynslgg}g of mer.hyl cmylpgqu@xggﬁ

QB; g? et ] 0 zﬁ&@:d;fgmp%: ﬁhydroxybu?yloitg% CHy (GHOFD, CH, J]iﬁséanére%n E’gflgﬁ@

7.0 177 ger in thePmnge m‘momsmgm err] B/ 0. 1% 4 0 204
g?rsr[serlr ]2 5 o n{ ! ] BAProcgss according to claimy2,jvherein me surface treatpgéga g@mmaubogz °
g/merr] - err]

2 0 ot chrorﬁé %h@sf%latf ﬁnversmn coatefl aﬂlmﬁgrﬁ fllgy s?lﬁ({ted frbfSfie group cgé%i%(y .
7.0 177 mg of alloys 6061, 3075 /andl 5052, B/ 0. 5% 4.0 204
Pass 35

Pass 1.2 g/ ﬁ{ rr] |"AS rocless aggrding dg E){almg wherein ‘hﬁa'@m"i“f‘? alloy i 6061. Pass 0 32
/
BT e e )

1.2 g/ niwerr] chrome-phos.phate cBherdiof egatadraluiniBimrallpy scleetecdfromalic group consist-

Pass None H rE[err] 4.0 177 Fai |
None ing of alipys Q%IHF%' a&&ﬁ% 4.0 204 Fai | None
\';'hoi“ € iyt & A proces$ @&¥Brding to claim 5, wiki@ift the aluminum alloy is 6061.

7. A process according to any one of claims 1 through 6, wherein the concentra-

tion of the water dispersible or solublc polyphenol polymer containing polyhydroxyl
15 alkylamine functionality is from 0.001 to 1 %.

i Iiﬁlﬂflelnlﬁ
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In Table 5, conpound "A" is the product of the Mannich reaction of MEA 50
f 8r mal dehyde, and pol y(p-vVvinyl phenol) as generally described above;

. conpound "B" is the product of the Mannich3geaction of N-nethyl glucam ne,
f or mal dehyde, and ABSRRABTVI nyl henol@cas grener ally descri bed above; and

- PARCOLENE] err] 10 TBULZPHENGL7 COMRUNAS ANDC TREATMENT ANBAFTER TREATMENT O METAL .used
inthe prior art foPLASISE-ANDeBAINTED cHIRDAGESe THERIWETRI on coat ed al um num
Where noted in the Table, fluozirconic acid Wwas al so added to the post
treat ment sol ution. Genmte aragpmiddaiuminum alloy sifaces, $o thier Tmprove@6irosion

al um num al | oy r te conversion coated.in a conventigpnal manner
using the foll oﬁﬁ@@o@gﬁg&&t‘g&. GorapRsiHan for frrapaent Any t Hpptment, of
ketone for 5 m fufaess, @b ' e r e QT ; | :

R DOLI NELor ] 630 Sofyituals? HRR @rividyes O polfplenct cBBolidsnat include
“rinse for & ni rAubgtituted @mieomeibylaroupson ahleast sOEEKS the pherfl tags W the polyphénad

. for 7. mnutes a Lent, 10 te ature. tap.water rinse for m.p;, and -
ALODI NE[err] 1 -‘B%Bl?&"é’“@ﬂ"ﬁn&?‘iﬁ‘ﬁ@ﬂ? %@@Bﬁ%\‘%@%ﬂ?"é‘&ﬁi@ béigg of
" coating. (Al g@g&u@ﬂ_s designated by trade mark are available fromthe, .

Par ker +Anchem D v. of Henkel Corp., Madison Heights, Mchigan.) The
chromat ed panels were then post treated as in Exanple 12. Com pounds A and
B, and tested for resistance to corrosion in salt spray as generally de- 15
scribed in Exanple 12. Panels post treated according to the invention as
descri bed had better corrosion resistance than other panels with no seal or
with sealing coats ob- tained by treatnment with conventional sealing

conposi ti ons contai ni ng hexaval ent chrom um 28 CLAI M5 1. A process
for treating a surface selected fromthe group consisting of chronate




and <chr ome- phosphat e conversion coated al uni num and al uni num al | oy surfaces

wth a liquid surface treatnent conpositj on conpri F—ahd—a_uat er
/di spersible or 5 - soluble polyphenol %éol ymer wit MMLBHEH‘
according to the formula: [err] wherein: Werr], each @ BLEerTT r qugh

‘Rlerr] and each of Y[err], Y[err], and Y[err] is hydr e o
in the position para to the. point of attachnent df jt he phéhy iAgjto the
20 pol ymerChagkgone chain; Y2 is hydrogen or "Z4" as—def+ned-bel oy,

subject to the con- straint that at |east one sixth of the Y[err] gfoups in

the recurringgunit i Lo b 3t I [ ﬁmi d
Rerr] is hydlr'ogen,ﬂ@ggehszg?ﬁ%gﬁf§?ﬁir%38kc%?§&3fm?ﬁ? a pigggl bl e eggg%p-
tion for R eraid chsomeiphdsphateconversioncdatpd abmrintm agd Alwminem wiloy surfaces with
repeating unit for, 30 each of err] through err rom hydrogen, an
L RyL, and-a hyaBEL3iace GEEDR CoBRpPIPR FOmPREryarT ind A SRS Dler & |
or -OH ip ordgy ' ' : ) ] .he proviso
t hat at Feastﬁg‘rllﬁelegg)gr el?drl]l, %' %r?ﬁqgcggﬂﬁlggﬁ%g@%@qge&%hﬁ%droxy-aI kyl
group such as would be contained in an am ne f\ﬁr med by reaction of anmonia
or a primary am ne containing only hydrpgen and carbon in addition to
nitrogen with a 35 ket ose, al dose, 0 ther carboxyl group-containing
pol yhydr oxy conpound having from 3 t cgr bon atons and subsequently
reduci ng,the internedi ate product of ¢ action by hydrogenation to an
am ne. 29 2. A process according t aifm 1, wherein each Rlerr] and
Rlerr] is selected independently for edaeh|Z ety fromthe group
consisting of nethyl, ethyl, 2- hydroxyetéytsc-2=hydr oxypropyl,

2- hydroxybutyl, and -CH err]-(CHOH) [err]-LCH err] OH, where x is an integer
in the range from2 through 5. 3. A progessgaccording to claim1l or 2,
whereinhe surface treated is a chromate br c¢hrone- phosphate conversion
coated alum num all oy selected fromthe group consisting of alloys 6061,
7075, and 505%herein: :

W,. each of R, through R; and each of Y,, Y;, and Y, is hydrogen; the -OH
group is in the position para to the. point of attachment of the phenyl ring to the

AgT oup i S

20 polymer backbone chain; Y, is hydrogen or "Z" as defined below, subject to the con-

straint that at least one sixth of the Y, groups in the reéurring units are Z; and Z is:

7 7
Ry

/
\
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wherein eac;h of R, and R, is hydrogen, each of R, through R,, (with a pbssible excep-

tion for R,, as noted below) is independently selected within each repeating unit for

30 each of R, through R,, from hydrogen, an alkyl, and a hydroxy- or polyhydroxy-alkyl,
and R,, may also be -O" or -OH in order to form an amine oxide or hydroxyl amine,

with the proviso that at least one of Ry, Ry, and R, must be a polyhydroxy-alkyl

group such as would be contained in an amine formed by reaction of ammonia or a
primary amine containing only hydrogen and carbon in addition to nitrogen with a

as ketose, aldose, or other carboxyl group-containing polyhydroxy compound having from
3to 8 carbon atoms and subsequently reducing the intermediate product

of this reaction by hydrogenation to an amine.

B
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4. A‘process according to claim3, wherein thppp H@mﬁpﬁﬂﬁﬁ'[‘ s 6061. 5.
A process according t® any one of clains 1 to 4, “phgentrati on

of the water dispersible or soluble polyphenol
pol yhydroxyl al kyl am ne functionality is fromqQ.

this 16th

day of January, 1997. HENKEL CORPORATI ON. WATE MARK
ATTORNEYS 4TH FLOOR, " DURACK CENTRE" 263 QQELAI DE TERRACE PERTH A. 6000
AUSTRALI A _ _ y

2. A process according to claim 1, wherein each Rg and Rq¢ is selected

independently for each Z moiety from the group consisting of methyl, ethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl, and -CHz-(CHOH)x-CH,0OH,

where x is an integer in the rahge from 2 through 5.

3. A process according to claim 1 or 2, wherein the surface treated is a
chromate or chrome-phosphate conversion coated aluminum alloy selected "
from the group consisting of alloys 6061, 7075, and 5052.

4.  Aprocess according to claim 3, wherein the aluminum alloy is 6061.

5. A process accord.in'g to any one of claims 1 to 4, wherein the
concentration of the water dispersible or soluble polypheno! polymer containing
polyhydroxyl alkylamine functionality is from 0.001 to 1%.

DATED this 16th day of January, 1997.

HENKEL CORPORATION.

WATERMARK PATENT & TRADEMARK
ATTORNEYS

4TH FLOOR, “DURACK CENTRE”"

263 ADELAIDE TERRACE

PERTH W.A. 6000

AUSTRALIA
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