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INV@NTP N Field of the Invention This invention rel at eswio
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COMPOSITION AND PROCESH# FOR TREA‘.HENG METAL

BACKGROUND OF THE INVENTION
i +he ention

This invention relates to processes of treating metal
surfaces with aguecus acidic compositions to increase the
5 resistance to corrosion of the treated metal surface, ei-
| ther as thus treated or after subsequent overcoating with -
some conventional organic based protective layer. A -major
cbject of the invention is to provide a storage stable;~
single package treatment that can be substantially free
10 from hexavalent chromium but can protect metals substanti-
ally as well as the hexavalent chromium c¢ontaining treat-
ments of the prior art, or can improve the stability of
treatment solutions that do contain hexavalent chromium.
Statement of Relaked Art
15 A very wide variety of materials have been taught in
. the prior art for the general pufposes of the present in-
vention, but most of them contain hexavalent chromium or
other inorganic oxidizing agente which are environmentally
undesirable. The specific items of related art helieved by
2  the applicant to be most nearly related to the present in-
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10 from hexaval ent chrom um but can protect netals substanti - ally
as wel |I* as the hexaval ent chrom um containing treat- _ments of the
prior art,-or can inprove the stability o2 treatment sol utions that do

contain hexaval ent chronmi.um t of Ref ated Art 15 A
very’wi de variety of ‘?ﬁi\rgé FE‘hW&géeenf&; in the prior art for
the general purposes of tBe |Snefatentns,089, %rﬂ# dFebmaryddy 3992nhEm Reghi
contai n hexaval ent CRIAENGE @' proces8! PSF treRtdng ammﬂuilmme%&p%uﬁhon

are environnentally undeS| rabl e., The,specjfi ate

bel i eved by 20 the WR%diadRg tﬁiuﬁéiﬁﬁgi‘iﬂeﬁﬂ’i i@ia&gﬁ'tﬁ FRE®H, ﬁgiﬁft’lﬁmr
|2:b' Ve?-'él ogggzet ncaR ¢ AheRdile po]. r o¥. ﬁ-(rﬂaﬁ, ntaﬂ:ﬁf—&:—%hmoxyethyl-'
ebruary o Reghi rocess for

with a conposition ﬂwemtam néaﬁ?’gmw&%@ &F&%%@ﬁ%ﬁ This

wat er sol uble or 5 tibatment prodpcesmexcell@it\regdits, but is somewnat in-

al kyl - N-2- hydroxyet hylgnyenient! 8Ytne ﬁﬁ&@&wé&xg@aﬁumwuaaeaaeme
silica. Thi s tre neﬂi proauces excel I-'ent résul IS sone
i n- conveni ent Kk akes (eettling | ¢f thepdiskersed ssslrg%p??%?@en ot 8N

sl ow seL thi pg OL gt he pila'alﬁbaed tﬁxixld wkaR@RARE¥or bestlPesplis]i &g, 15?15 two.
means t hat or est results, at eas onents on { t he
silica and one wit hoROEPORESES) One “@DFBB ?é‘ggggt 8f’§ 8hs Hgigﬁughoﬁ‘?p ke
before use. stdred sEphratelyQﬁﬂdﬁﬂB:e{d‘ sbDortlycpefoo® use, Li ndert

et al . teaches the uge %%‘E%ét ,@ %g(éerlfvakhvefaof%m *oliin@éi'ﬂyét

phenol) in netal treatlng HAE1 o E
materials with di sperded tsaaqhm ngammf waterosiedubdes Sepivatives of poly

U~ S. Patent 4,921, 55{%191‘}1 Meﬂeligﬁ‘pﬁeﬁa%&ﬁ&t a':.ncludm@ﬂﬁﬁﬁtﬁ.%aticns of
treating alum num wit 05| tion cor}:p L g s erse& sifgl c acid nan
hydrof | uoric acid, artd® al f!f& bngisp @R HLRIQRG many
Eur opean Pat ent Appl |W§oesaﬁﬁ1ﬁﬂﬁe£pub- .
U. §. Patent 4,921,552 of May 1, 1990 to Sander et al.
teaches treating aluminum with a composition comprising
%  fluozirconic acid, hydrofluoric acid, and a water soluble
polyser.
Published European Patent Application 0 273 698 (pub-
lished July 6, 1988) teaches aqueous acidic treating solu-
. tions comprising trivalent metal compounds, silica, and
s preferably also nickel and/or fluoride ions. The counter
anions for the trivalent metal cations used may ke sil-
icoflucridae.
U. S. Patent 4,341,558 of July 27, 1982 to Yashiro et
al, teaches treating metal surfaces with a composition con-
30 taining a water soluble salt of zirconium and/or titanium,
an inositol phosphate ester, and silica, The composition
may also contain an organic binder such as poly{vinyl alco-
hol). -
. 8. Patent 4,277,292 of July 7, 1982 to Tupper
- teachés treating aluminum ':surface.a with an agqueous acidie
composition containing z:.rconmm, fluoride, and vegetable

tannin.




| ished July -6, 1988) teaches aqueous acidic treating sol u- tions
conpr.iisfng trivalent netal conpounds, silica, and 25 preferably al so
ni ckel and/-or fluoride ions. The counter 3 anions for the tri vaI ent
nmetal cations used may be: sil - i cof l uori de.

4,341,558 of July 27, 1982%o BvaRatantetd, 506,499 of ARthedt4. ée&'f%&%&kad! et
surfaces with a COWDOSAi'O&ﬁHka S&eaﬁmqnmmanmt endsa@inkl euwehtest with an

The conposi Lion  mghae, so3nEih 8 GRomECagIE fnd 3 ‘%%‘m Plﬁ‘%‘?ﬁw

al co- hol ). su Ms. Tiopasn, !fmlx--‘walq;f Fiweglild

35 teaches treaging gl r{ﬁ&eggm Aﬁqnaqﬁqﬁu%ﬂq'lcgmc M
conposi tion containing Zi rconl um Tluori veget

3 - .U S PWG?M%&%B-%MIM) ,1mcﬂ-‘é Maé‘-a étn abstract

al . teaches treat| n f - ] b
soI ution of chrem cgawﬁ(fncol &3@: ﬁllléllt ?&Qﬁ $i1ReAYluoail3e 98ids can be

i
"High-Silica Fluosili (P’Ni?ﬂ?d Wi ?‘l‘x 1!'6%@9‘4}78‘“91 %’aﬁ'ﬂe E}ggFPb?"Lﬁﬁ 18
with Silica", Jour. Angmore th@heth&ocompobit16A0yDier 1952he formulh HySLP, by

abstract t her eof fé%%;&g_gﬁi ﬂg?rg @ si1s '&%B'l‘[@dfﬁf@ﬁbdﬁcfﬁf bﬁxe high

prepared with any1 desﬁ‘ srlica

than the conposition gﬁiﬂémab;flﬂwiﬂéﬂnﬂpédﬂ[w Sll'la[féf-‘tfriﬁti@ re%ﬁ%%‘tﬂsw%h
hydrated silica in hydigfiuOadtaChfd ﬂ%ﬂa@h Ah dum:&bamémrc@p'é&u-

show characteristic rea,ctlons W t alts
hypot hesi zed cheni cal Jécf?}ii !E’I B i %ﬁﬂys 4F'1[ g:"rojz %g%#’e 3]1;3! Sl*OA}ész] was
[err] 3(SiF[err]-SiF[ etound [ €6 have2Hagr ehQidilsrium cdmaiahtt oollavsbort 100 -~

equi | i brium const ?nt Qlfo -D%ut 100 - 15 10, 000. DESCRI PTI ON OF THE
| NVENTI ON Pt 1°'n the clainms and the operating exanples, or
DESCRIPTION OF THE YNVENTION

Except in the claims and the operating examples, or
where otherwise expressly indicated, all numerxical guant-
ities in this description indicating amounts of material or

20 conditions of reaction and/or use are to be undexstood as
modified by the word "about® in describing the broadest
scope of the invention. Practice within the exact numeri-
cal limits stated is generally preferred.

Summa e Inventi
25 It has been found that aqueous compositions comprising
{(A) a componant of dissolved fluoroacids of one or more
metals and metalloid elements selected from the group of
elements consisting of titanium, zirconium, hafnium, boren,
silicon, germaniun, and tin and (B} a component of cone or
30° more of (i) dissolved or dispersed forms of metals and
matalleid elements selected from the group of elements
consisting of titanium, =zirconium, hafnium, boron,
aluminum, silicon, germanium, and €in and (ii) the oxides,
hydroxides, and carbonates of such metals and metalloid

35 elements can be converted by-mixing for practical reaction
times into an agueous composition with long term stability
against spontaneous settling or precipitation, even when



where otherw se expressly indicated, all nunerical quant- ities in
this description indicating amounts of material or 20 condi ti ons of
reacti'on ahd/ or use are to be understood as 4 m)dified by the word

"about” in describing_the bro es f the
Wi thin the exact nun&hpe-metal a‘d’a p(mngeigﬁip\g@ *&/@%q,eixg?%égﬁes,
Summary of the |nvenan@fofScarbonatds presentednf &hﬂd cpnnps&'qmsare in the
conposi tions conpri si d v Oke@a f

1 Sieiln or diBhePaClRONGH thatdlBuRlY 8gttluOLaGEfed! ror

one or nore enents selected fromthe group of
el ements consi st ng eveni aaﬁe‘!n#aﬂ wiShouk, eVaR RaydngpBesR reacted; | cop
germani um and tJn and (B 1gﬁg%ga&eaowitmbtnfg (@ve thenobymd
‘'or di spersed forns_ of rret

oi-d nt.s eI e fr
the group of el ement bined “8%5 arg (1)¢a ‘fqtﬁnﬁﬁﬁ'ﬂg il?ré %seiﬁéfng%
bor on, al um nuMyey &h§ aunmfm b momel X= (N~R'it-RPcandnometh-
hydroxi des, and carbo s, ot _such | gi dg35 e Sy -
be convert ed by mi i B g?f'g éﬁ%’ﬁ'&ﬁ éf ?‘@ﬂe’!&e%g 9l"nas |"r51fo angrg%eoﬁépe
conposition with | ongenﬁsrmat alkyl tgl'oup coptRiming Sxem dndoud serbrrngtens,

precipitation, even }?4?-8 ra?l a met.h roup, and .‘R2 representa‘la substi€uent
metallic and/or et a 8

nts dr
carbonates present | FrOHE G%mjt’}%ﬁ@ ’&P@ ‘1‘?{}/ f°mu35rm@?&g‘tspevl§%ﬁe n
solids that would se§gl gni insécgéxectmra to s,epeaferah!@(dﬂqmw thoo6l, eve(ii)

havi ng been reacted. _ 5

th\éln gom - bi nea Wm"%ﬁm %%agg@% ‘ysperé b gkglg?ﬂ;
mer and/ or copol yner bat preferamly e t:«'ive!lleﬂfetﬂhqm-er fl]hoamas@ﬂcs hg compo~
2 alky! aroup: Bont aPRESng ke suifanfe fhr frefbidd skl S faces o dERldve
met hyl ~group, and R| exckllent assvimtance b dorwesion, PM&FM}B%M él‘fﬁ?hgsw
the general formula E%th[éé vent{itiad %oatm?lﬁiﬂ!i' ant egganiéomﬁdéxo Son-

EL?';?,{ 32: yaL(rjomogt ,t gr,gplp ng pr tective coating.  The c?é):{'ﬁoas'irl:i%%xsa\é?:le partlcu-
larly useful on iron and steel, galvanized iron and steel,

20 zinc and those of its alloys that contain at least 50 atom-
ic percent zinc, and, most preferably, aluminum and its al-

loys that contain at least 50 atomic percent aluminum. The
treating may consist either of coating the metal with a li-

- quid f£ilm of tha composition and then drying this liquid
25 film in place on the surface of the metal, or simply con-
tacting the metal with the composition for a sufficient

time to produce an improvement in the resistance of the
surface to corresion, and subsequently rinsing before dry-

ing. Such contact may be achieved by spraying, immersion,

30 and the like as known per se in the art. .
It should be understood that this description does not

preclude the possibility of unspecified chemical interac-
tions among the components listed, but instead describes

the components of a composition according to the invention

3% in the form in which they are generally used ag ingredients

to prepare such a composzt:.on. '




but preferably, trivalent chromum The resulting conpo- 15 sitions are

sui t.abl & for treating metal surfaces to achieve excel | ent resistance
to corrosion, particularly after sub- gequent conventional coating
wi th an organi c binder con- I it rotective coating. The

conpodsitions are par Mg #®l steel, gal vanized
iron and steel, 20  zi ncvrand;hhhe&eent thataﬂmias itattaer caslubil ity | nssufil~

atom ic percent 4 u
Lo hat cont o or oS FRE: g;ﬁakggrcent&w nefit U THHHT 3t h" et inos
may consi st either ofdatmé‘.e-anYt REANE] b0 \he [Teacted 1n a agpﬁesq;,qw@fdjmqa to

conposi tion and ihenqﬁr o/ efifiod fihént '&Utﬁezﬁweﬁﬁﬂoﬂ‘h@ymé%e@lyt Se186téd From
of the metal, or sinply con- |ngthe net al he CQ sition

for a sufficient thy gECYR ‘iﬁ“ﬂh‘@é’g“ﬂn" F ¥ Hh s mn W 5es‘¥§8§m§2ﬁﬂ'y
Itgg SUChsg(r)r;?ggttgaqgsﬁp‘ZLm ;’a\ndmuhﬂmmlupereosrngl{gﬂ [,€ HJZYF,, hnznfr,e,
as known per se in %‘-‘,gf&,tm a% w&guﬁé% un ers oorfe?:%gfi t%ﬂﬂgﬁ’

descri ption ploes not H,2xF, ,pﬁg&it;dendhnlm ithiergofi agaspore f praferrad x ind

| nt er ac- k) E@em‘égﬁp ngéfréd st ‘?L‘;l]i. E%céﬂii-ﬂﬁgaﬁeéfrfﬂ?r%acid :
t he corrponents o CENpdsiti on ac ord e I nvent,on

in which they are gempwntséﬁ be @n@d,ctfntr@ac Llon; ds, Rypfaraligh hetween
conposi ti on. 0.01 and 7 moles per liter F(hereina@&&ﬁflmﬂp,ﬂ Hore
Preferred Enbodi nents To the _ext n%ﬁhat their water solubility
is suffi- ci enPreffrably, hetraen o t8% herei nafter sonetines

denoted by "(A)"] to be r®hetmyipanentp(bessnafterr shmetines Senoted "(B)Y) of

enbodi ment of thse mﬁg&%ﬁﬁ, err%&@ﬁhffeﬁ&%&ﬂt% /9 theEQ'emgir?ég) hy-

consisting of H err]

Herr]SiFlerr], Her ri]reut{iesr |and/or carpenafesipprgte |se]lectqufrom the
m xtures ther eof . H 'E&géiﬂtu o éﬁﬁﬁdds: Hbﬁk&ktﬁ&eréﬂd/or carbon-
Herr]Si Flerr], HBF[ m xtures thereof are pre

Herr]TiFlerr] 3ﬂF§rP f #Hqan., zHFSPP}@F[WP’aﬁQI“H&-Q%rWtﬂ%@ﬂ’-’ef"
are nore preferred; apdpif inddvided I&Eﬁ,eﬂ] Angy Foed oF ehder admpa'hént that is
g?gfc gp ;L?;' ggt aéoef | uor %Ec'::qently finewo& nfde% tohbe en%ﬁfy d:rsparsed'isn wat-
er may be used in a process according to one embodiment of
this invention, but for constituents of this component that
“have low scolubllity in water it is preferred that tha con~
. stituent be awmorphous rather than orystalline, because
25  crystalline constituents can require a much longer period
of heating and/or a higher temperature of heating to pro-
duce a composition no longer susceptible to settling, sSo-
lutions and/or sols such as silici¢ acid sols may be used,
but it is highly preferable that they be substantially free
30 from alkali metal ions as described further below. Howevs
er, it is generally most preferred to use dispersions of
gilica made by pyrogenic processes.
An equivalent of a matallic or metalleid element or of
its oxide, hydroxlde, or carbonate is defined for the pur-
35 poses of this descrzptlon as the amount of the matexrial
containing a total of Avogadro's Number (i.e., 6.02x10%)
total atoms of metal and/or metalloid elements from the



0.01 ang 7 moles per liter (hereinafter "M) nore preferably

bet ween 0.‘1 and 6 M The conponent [hereinafter sometimes
denoted -"(B) "] of 15 metal lic and/ or netéal |l oid el ement s and/or their

oxi des, hy- dr oxi des / a t | gDl f S o]
the ~ group consiEt T ,ch&%ﬁ g‘rl8§ égqf?h?}r'oxfﬂeg P’" é‘f (l;%&ij stl,*"he

ates of silicon, zi rminm!amlu of fHNereasid mmqané:f {A) to tatalyeguiva-
includes silica. Any fgeB @ F oﬁﬁwomntintbataqufeoaﬁ coﬁﬂééiﬂmtdemea ac-
y

finely divided to be readi persed t e _us
process accordi ng to e""@t ﬁFsﬂHR/e’ﬁ‘tveg?&%tsz%gﬂgly is
constituents of ghis mmqnqntot Bctl, more lprefdrablyotodn 115210 toa0s1j tor

Cryotal 1ine, because AL Aare AreteraBINs AEoRoR el L FoRlie0- b fesired,

| onger period of dmﬁﬂtgeandbﬂrthihlgbwonMpuntm ehmaﬁ@mmgtsosur-
pro- duce a co 0 r |
| utions and/or sols rs%%% ta‘}sm'q.'lgll lral C|ig'lag‘§ g&%?gﬂ%a%@é 8’&2 1&% E‘?}'}c},t m?léﬁé

hi ghly preferabl e thdhe furtagesobepphiliety free 30 fromalkali netal
ions as describggl further A*a.@o%\ainleeSVone emboﬁﬁmeht oﬁtuanfﬁ%ﬂmm,stm aque-

preferred to use dispersions | ca, mde en pr.aces -
An equival ent of a nmf%d Iq°@pBFiﬁéP§I ?@?ﬁr’eﬁjé?%nlp%%eg%bfg A §ls d ssenti
hydroxi de, or carbonailly soflefonenoter prafepably 38onsisisag a'.’vf tmﬁer and .the
description as the a I C#H‘:ta‘["] n -
Avogadro's Number (i %&%&@1@?@?‘5’%{‘@ and tn? a ﬂ'b Q?Q/ ‘g?LAFA 3'/° id ele
met al | oi d el ements f ment(s) oxide(a), hydroxide(s), and/ar carbonate(s) compon-

group consistings of Tng 4k abker %ecf"abo%ha iﬁeagf{%eﬂ"fo-'r-hf sufficféﬂﬁ eiRk to
nol es of fl uoroacid corrponent t al e onent
{ Lokpost S s Ty

(B) in an aqueous co
this invention pref ert’ii&ﬁam% sEttlinqnwﬂeﬁ stm‘id forrmrpexntd emahkm,fbﬁrmore

LS L0 10 20 O assumbhit 1BRDS BebEnc Pl Wik, abvliepdttelion ne
face with a silane chqupergtagentisoint thel rangahfvim ma&ésto 100 * €, or nmore
20 preferably within the range from 30 to 80 * ¢, and the time
that the composition is maintained within this temperature
is within the range from 3 to 480, more preferably from S
to 90, still wmore preferably from 10 to 30, minutes
(hereinafter often abbreviated "min"). Shorter times and
25 lower temperatures within these ranges are generally better
for convexting compositions in which the compenent (B) is
selected only from @issolved species and/or dispersaed amor-
phous species without any surface treatment to reduce their
hydrophilicity, while longer times and/or higher tempera-
30 tures within these ranges are likely to be needed if com-
ponent (B) includes dispersed solid crystalline materials
- and/or solids with sufface_s treated to reduce their hydro-
philicity. With suitable equipment for pressurizing the
reaction mixture, even higher temperatures than 100°* C can
35 be used in especially difficult cases., .
Independently, it is preferred that the pH of the
composition combining components (A) and (B) as described



the surface ol eophilic. 10 Accordi ng to one enbodi nent of the
I nvention, an aque- ous conposition conprising, preferably consisting
felssent'i - ally of, or nore preferably consisting of water and the
uoroaci d conponent and the netallic _and/or netallgid e]e- nt
oxi de(s), hydroxi de( s¥beumdre keps do5he E?n%rﬁFBﬂ-Blg". Lm“&? &E&g;}'ﬁé in
Sbove i'ts ag}}gat ed fortaeSﬁﬁ&%iﬁam 0l 0etb02, 0, ‘orpseslﬂuanwscpnmm' bm? fhathe
oes not suffer any visua e- 0 -
per od of 100,  or worEARg® L pep e 4 A6 BLoF FeurerAtEy i §iedrihae be e
agitatzi)on thef blteeae_ {.]pédlrabdw.i n the range from25 to 100 [err] C, or
nor e preferably withip the r r r ti -
that the conposi fion is na?ﬁ%%g‘%%t%e%nﬁ?gié}‘eaﬁ%eér f’jlatrtu]r@!eQmts gg?%‘gg\netﬁrﬁde
the range from 3 to 488rihed abmvs,cthe gorpesition is byought &iq p tapperature
pr ef e; abl ;éhf r?m 1?_ tobefggé g@%ﬂu@ﬁﬁnd t{xeﬁhﬂiﬁd\aﬂw ?g;ﬁdm hbhte‘{héteﬂnafter
mn"). orter tines. an ower . t gnperat . IB’H';[ r.ANGAS
general |y better sppetimes dend onf)nag)si]tai %‘5@%15# i t%i%ﬁpgﬁenﬁ o
(E) is  sel _ecth ed solybleomyli seaterrd dispergtbled/ralyhysroxydd akbylamino
phous species w fhout .a ebr 1 [
hydrophilicity, ®nil e@%ﬁ%ﬂfﬁﬁiﬂgrﬁ%ﬁgﬁfﬁéggg gzzﬁlr.%%:% ?E]E‘FF
t hese ranges are |ikeaydt dnbmone . 5. ntd s ' bu entire
di spersed solid cryst | ' a Sehi birfest foRESa
treated to reduce thelg#ég%%gﬁd %igrﬁ)ﬁccl}'t 3%Q ttﬁb gﬁ?\gﬁl egu.){ié rrentr% otro
pressurizing the . 2REacX¥mddcity:skatenant, e 't ﬁpe‘?%ﬁqﬁ?yes pﬁgﬁporated
100[err] C can 35 breratd iby cxeterahty b fi(2) theasesient chromium, and

| ndependently, It i Sf!ﬁﬁéﬁ#@%f‘l%ﬁ"ﬁ%?@%% I ¢3Carent SRR E8Putions as

conbi ni ng conponénts
7 above be keptknown ger mgeydn rihe @rtofor tosatinemetalisy particulamky

range fromO0.0 to 2. Oy iindd | hha it PRELSYSP! Yol dthEd corrddith fEREFébA.

to 1.0 before terrpera?ure nal nt enance_as de- scri bed aboye. . )

Suitable and preferred polymers and methods of preparing

them are desoribed in detail in U. 8. Patent 4,963,596,

20 Preferably, the ratio by weight of the solids content of
component (C) to the total of active ingredients of comp-
onent (A) as described above is in the range from 0.1 to 3,
nore preferably from 0.2 to 2, or still more praferably
from 0,20 to 1.6. B ' _

25 A composition prepared by a process as described above
constitutes another embodiment of this invention. It is
normally preferred that compositions according to the in-
vention as defined above should be substantially frea from
many ingredients used in compositions for similar purposes

3. in the prior axrt. Specifically, it is increasingly pre-
ferred in the order given, independently for each prefer-
ably minimized component listed below, that these compo-
sitions, when directly contacted with metal in a process
according to this invention, contain no more than 1.0,

35 0.'3_5,- 0.10, 0.08, 0.04, .of.dg',, .0.0%, or D.001 percent by
weight (hereinafter "w/o%) of each of the following con-
stituents: hexavalent chrcuiu:n: farricyanide: ferrocyanide;



5 ., Préferably after maintenance at a tenperature as de- scri bed
above,, the conposition is brought to a tenperature bel ow 30[err] C and
then m xed with a conponent (hereinafter 8 sonetinmes denoted "(CO)"]

consi sting of either an)‘_ag@t 861 tainin&ohgﬁﬁa{w@gef m.shptgateg and oth~
pol yhydroxyl al kyl ani no dn

descri bed above zﬂﬂ-‘d"?‘ﬁdﬁﬁf’g \égtﬁla\égsﬁﬁzﬂ%% i'gal? oy §"’9§633 %ir ox=

entire - tsptec![ fi catfivding %bﬁﬂ?]im iequivalent cad witdata)); tphosphorus
any explicit statenen e i s he ol

reference or (2) hexa\ﬂﬂge Pig‘liﬁ' ﬁ?‘ggﬁﬁ afgo"% %ﬁgonaef f/‘c% %x:g#{;%%wts,
trival ent chrom um solalkadds metal andkammeniumeratons; and tdrgandc fcompounds
treating netals, part I -
corrosion thereon. kﬁl&é %ab ® 5 “gh?aﬁﬁg&-dl{?%ngg Ogﬁlaeén%%%;ﬁg#mlec

prepari ng t hem al’ud-ad'eysﬂﬁbtdﬂ’f riQﬁﬂ Aban; ﬁ §1' PREpFereness 105, winjmal
rr eI ﬁr a{al %’ | t h]‘? ra: ' Oa%u‘?&bgbf &Ikél*’@ Mwldinﬂoaﬁﬁﬁﬁ%\ﬁi cat;orgowqab ohly

o the total of ac |v n e | ' anen S cribe

above is in the range {%'“f? “sean?%r@”é’r @F@Paﬁ?’ ‘)”F&dm%’ #‘8 g’“’SP'
still nore prefenambl ytion thabrﬂr@lﬂdetdrﬂirﬁj inso place qa thepmatal esurface to
prepared by a processygs. ?Sﬁﬁé#mh%%"ﬁmsinr%%@ﬁpre ﬁ@éc@r%]ﬁferen the metal

enbodi ment of this invent erred

conposi ti ons accor di ngurdacacaandthe coupasition RnANINGICAaBRAREILR (A /hEB) »
substantially free frapa (C) d@a&sbﬂm@djlw&b&,uﬂ%Imceﬂﬁaaﬁtié@&%d‘n@ﬁ1ng to

simlar pu][ posez 30 tﬁég %glg?ggi f.-, ﬁﬁ%ﬁ%‘ﬁm{ %lh{;é | nc egeSIQgAythe
re- erred in 0 [

gbl \ trr} ni m zted tcagponnatan.l sumhdaehsmﬁubmuenﬁserdnﬁp@ mn mam besorahbe-
oot Ly cont act e vt thy Bk tha, "y BRI pern) AF gy 1A pLBUERE' £

0.001 percent by usuaihy remowsddm dhe Wsﬁ-ngf teashsuftigient| degreey to

con- stituents; E@BQ&%ﬁﬁ%ﬁ?ﬁ&ﬂtmﬁ%ﬁtmrbﬁj%hefﬁfét%‘d@?iéi@alue of
8 ani ons cont ai n| ng nolybdenum_qQr _t ungsten; rates and,o
& tly applled corganic bm er contaming protect:.ve

20 coatings., Also, the preference for minimization of the
amount of hexavalent chromium present is due to the pol-
luting effect of hexavalent chrxomium, and where thera is an
absence of Jlegal restrair;ts against pellution and/or
sufficiently economical means of disposing of the hexavale-

25 ent chromium without environmental damage exist, this pref-
erence does not apply. In fact, in one specialized embod-
iment of the invention, as already noted above, hexavalent
chromium may advantageously be used to further improve

corrosion resistance of the metal surface treated.

30 Still another embodiment of the invention is a process

~ of treating a metal with a composition prepared as describ-

ed above, In one enmbodiment of the invention, it is
preferred that the acidic agueous composition as noted
above bhe applied to the metal surface and dried in place

'35 thereon. For example, coatmg the metal with. a liguid film
nay be accomplished by mmersmq the surface in a container

of the liquid composition, sp:aying the composition on the



er oxidizing agents (the others being neasured as their ox- I di zi ng
stoichionetric equivalent as nitrate); phogphorus and sul fur
cont ai ni ng ani ons t hakuntacept coatidliozithy aypnfiace by passiag itebetwaed upper

ammoni um cations; and,phr9 d npﬁfeﬂgj{ I -
groups per nol ecul e anga M%ﬁgw éj'?h the V!%II ?‘allgég W con
preference for nini matainer ofnthet igeiq ﬂ@”?@i’eﬂnvarﬁ‘ & kR %at?%nby a
appl i es only EZEWP&'& aaenaé@d meeaseoesmmarfdma 1 Rpd o compo-

i nven- 10 tion that LN net al surface to
be treated wi thodt rlﬁ#z@“a %‘éu

(

nt 0 e
£ookheby (i Famas i ppaEhe sirfack pader to
and the conposition capyndi ReyCmEoraidved Abefot®) drying ndafy) cdnvenient

contacted wi Ch & not aPCEEREnoR dh AEAHGR) difler, e Ji1 4h hlosERysey,

rinsed with water befé&teeegses, passing ketween %aképﬂ keatiked anmoni um
ions present are usupg lephe eﬁPf@éb Y baecéaﬂﬁ % aOcenEiddud Q‘Ifat: aheet

degree to avoi d an ubstanti al m nut.i 0 rote e ,val ue of
subsequent | y app¥i ed ®F 2Rtk and,pxec léﬁﬂ%"ﬁ#&{’é& ??/gt’ﬂg %MHHS§ such
Alhso the prefer encedi@rgﬁwr:]:m 7611 @oatfershare usedymaupélativebyn \saadl! volume.
chrom um present is due.to.he

chromium and where t#gF é‘u'iig: ﬁﬁgg of a Sggéﬁﬁg&ﬁggﬁbpgiFggﬁﬁa? §8§Fﬁ§?‘vely
pol | uti on and/ or beLu#ed:lf@lrt girect mppnldsationss on the pudieryhend, hdf the
hexaval - 25  ent chrggg Im} pi b Seifmetity | GoaUeAbal FIRGS R  pddi s pf,?écua

erence does not apply. n one speC|aI|zed £enhod- I ment ©

i nvention, as allfeadyCoriting Molev FEaking gd-on Ligwid velungy levels, it is
advant ageous| y be usesiisd TyiefTectivorey wse a noeer @i wte rRAIcABGAShs  Hon-

metal surface treated {, th entj o

is a pr gcess ‘ﬁ%ﬁcﬂ‘g e r?i%;y ) B:g‘ %yggng-‘g.gﬂ#g‘a%&ggiggrglaagvcon ains
descri b- ed abO\Eboutl rkhen sameb agionpht off achévendngredientd. i s In either
preferred that the acifiL HeEHé%f?AWé 'o@”eiém&%&d% mcte%b% E:)z(e roup

applied to the netal sur ace and n_place 3 ereon.

coating the netd wi tgensistiag of (T4,m2r, B, &, @:a@@on’ﬁh#@h‘&jps'ﬁsﬁﬁﬁe*m%
the surface in a contai@ng thatofid N@riéduiateoFael G tREO' YULRIcb R0 be

conposition on the treated fall into the range of from 1 to 300, more
preferably frow 5 to 150, still more preferably from 5 to
100, mnmilligrams per equare wmeter (hereinafter often

5  abbreviated as "mg/m’") of surface area treated.
| Drying may be accomplished by any convenient method,
of which many are known per se in the art; examples are hot
air and infrared radiative drying. Independently, it is
preferrsd that the mavimum temperature of the metal reached
30 during drying fall within the range from 30 to 200, more
preferably from 30 to 150, still more preferably from 30 to
75, * ¢. Also independently, it is preferred that the
arying be completed within a time ranging from 0.5 to 300,

more preferably from 2 to 50, still more preferably from 2
35 to 10, seconds (hereinafter abbreviated "sec") after coat-

ing is completed.
According to an altematlve esmbodiment of the inven-



9 ,surface, coating the surface by passing it between upper and
| ower- rollers with the lower roller inmersed in a con- . tai ner of the
l'iquid gonposition, and the like, or by a 10 m xt ure of methods.

Excessive amounts of the |iquid c

remai'n on the surfactippy obbe e ci”%odml ﬁﬁeﬁ*&i %ﬁ%ﬁgé&éﬁ@iﬁ@ﬁﬂ.&
any conveni ent ana&hﬁdsisimh preparednagcdesaribad @abioviel atng ctepperature
gravity, squee @é gﬂgeﬁtf‘i%ﬁn §°H>59 Z"ﬁeiax‘é‘%ﬂe'fhﬁably from 30 to

If the surface to be t'T nuous or cqil and
precisely control | ast,csﬁi&gmvehPmﬁM 30 50g6Rvur e Cr SO @ time

coaters are used, elﬂ.o? mgl | e PLaLEPAbhlyrePo®l 1ato 300,

concentrat ed conp05| ?Sl“ﬁ“ﬁg eftect |t\'/del(§§m' mrgp§ eg forlxgl .

application. On the &¢Ad ’F%’ﬁ%l preferpply from 3, § M?—ﬁﬁs‘éﬂ*ﬁo@*"

not readily permt ptageSthis tmw&emgsasubseqwmmg-maouithqmwndmme

levels, it is %ual | é;%e# &% G dPi&a di lp endsl oS at
y [ qu

com - position P coat| ng, that cont al ns
about the same anounﬁeaéta&hevimﬁgr é‘&ﬂéﬂtzﬁf‘ﬁ*’d{t%r“ th deionized,ndis- .

Lota amount. of ! eTEGhTeap! SF! SEhdnPlEd fRxlieaen Arog0nshisnih S eibiod-
B, Si, Ge, Sn, M‘u éent In ti.ng that is dl’ledé &0
on the surface to bement.tlﬁa:t-%(?fﬁﬂqn?ﬁtsha h@gd‘fﬁi@w fegneratyre %.ﬁe

rlrgg e . preferablyghiam §e£@hé:t50¢iu15idd | i) wmfte?;&hhirzxgtmnﬁanga from 30
mlligrans per yare neter r

as "ng/ nf e?r]) of psu?‘f’agg 0ar®ere PE&F@'&QE{Y £ 3o B$ #%ﬁ sﬁggg S pide-
acconpl i shed by any emabayi enonrmrml 7%, * Qfandhitbatpndpdapendentdy pdrydag
in the art; exappl esbafs 1§ nOR O il ﬁhgéngaét-a&'ﬁ&odsytagsoo, nore

Independently, It re?erre at_the maxinum t enper at

netal reached 30 erBﬁgﬁlb%rerg}'qﬂalzl Qi 3 ﬁttlﬂé Faﬁgepﬂ) %23 Sr%c? Gi%ﬁ’mlé

preferably from 30 tges5Qsteti tindioie iwr ebrpaétedirom 30 to *

Al so independently, it is preferred that. the be ¢co Iet

within a time ranging frol Brecess ageording %r@%r‘é&@l’%‘&oy ? xfaglgode-

still nore preferabl gcrips2isits bosdfitise Coatarebeabova may babbaMIzmuadly
e e o Rreterthly 1 oMRhelSled by coating €€ d18d AGeAT sursace

alternative enb®di neR
produced by the treatment as described above with a sicca-

tive coating or other protective coating, relatively thick

as compared with the ccating formed by the earlier stages

of a process accurﬂmg to the invention as descr:.bed above,

= | as known per se in tbe art. Surfaces thus coated have been
found to have excellent resistance to subsequent corrosion,

as illustrated in the examples below. Particularly prefer-

red types of protectivae coatings for use in conjunction
with this invention include acrylic and polyester based

3 paints, enamels, lacquers, and the like. .
In a process according to the invention that includes

other steps after the formation of a treated layer on the
surfaca of a netal as described above and that operates in

an environment in which the discharge of hexavalent chrom-

] imm is e:.ther legally re.stncted or economically handi-
capped, it is generally preferred that none of these other
steps include contacting the surfaces with any composition



10 .tion-, the netal to be treated preferably is contacted with a
conposition prepared as descri bed above at a tenperature within the
range‘from 25 to 90, nore preferably fridm 30 to still nore

85,
preferably from30 to 60, [err] Cfor a time 5 ranging froml to 80
more “preferabl y- frokhat genteins mere than, wikh Fgﬁégﬁypﬁféﬁﬁ@%igo?he

sec, and the netal Sghider gi‘fé’ﬁebj‘{cwﬁ ]330 edalg,smmumdm ropszd oi.oh,
water in one or .,nore sta ef o | nt L
| east the final ri ns@'BPS?ebagﬁi' igrvé'teq#b‘éei%gﬂi %ggﬂeﬁ%f%ﬁ &@Wé‘g? O‘PQ?'
otherwi se purified waver, ihsertainhspecialdged instanues, hexavalenterbreujun
that the maximump te at f AL [ ' I

within the rang frg& 0 j'“‘I’pg:"'%t g"‘%éf"ﬁ%‘;’ ggt})c?ietfieraql .3."3 romligg ?guﬁgg?i?rl to
still more pref- ther tibeytéd metad surfazed sorjustify theaincreased cost of

i ndependent | y, dryi 120 dWiebbi ¢ qe.ranging fromto O 5 t
| ndependenty, dryi 2?‘5’%?355%% t‘?%“’?@? %-%:E;rgg gg%af% ié%nﬁécggdig:
(6] |

sec after rinsing i s conpF¥egerably, the 7“9“/&a ;
i nvention as general kp HRe invention bedfirst chreamatnifl ahyf eattardnanteycpary

be, and usually_20 r | v ] C ' td : | y
surface pr Yduce 3%@@%2&‘?’”%@%8 n?aéés%%g% bélgéa%d(}%é‘ %\jme?ﬂféif $1("§’i§ :fhnd/
tive coating or othepzpivetusionscofuchgcleaning wayybenpegomplished by pathy
‘tNitPht he Coaii ng fofgaﬁ Mgh@etga{;hbgé Skaaea in thef a&tphﬁﬁet&aapﬁéff%nﬁhe
o the invention as descr i bed above, s _knqwn _per se in e art,
Surfaces thus coat edPAEGACHIRY, type ngaﬁﬁaf é%a(;%cgﬁ%ﬁtt??gﬁegﬁanggrt g%~
subsequent corrosi onample, £6r igalvahigéddtcelt borfacuy thabsbitntrate is most
Particularly prefer- " reﬂ{/td pes (&:‘ {;ﬁtective %oatig s far.,use_in
conj uncti on 5 i ¢ RERRRTAD L%]ﬁw ] ﬂg ofe GRVERELORN q’b%tf m#nﬁa‘géﬁagﬁ
pai nts, enanels, | acgeersheancirde] kikh. hot water, sfueageedesa dededdi nPor
to the invention thatsi es e |
albfThifrthe spRfdce TpoRM Midited et BeifaY 1o

treated | ayer on the ] as descri be
operates in an Shvstorembacted witdh a; senvenkinnaje kot pdkalinenrlearerm

35 iumis either |egRbhYrimsdd iisl AdtOvated¥Ren btiendlity, cont@apegdwith

e e e Bl A ouhE R P S KEp B, etore HUSH" coHERHES wien an
acid aqueous composition as described above.

The practice of this invention may be further appreci-~

‘ated by consideration of the following, non-limiting, work-

ing examples, and the benefits of the invention may be fur-

= ther appreciated by reference to the comparison examples.

EXAMPLES

thods and Other General Condi

Test pieces of Type 3105 aluminum were spray cleaned
for 15 seconds at 55° C with an aqueous cleaner containing
3 28 g/L of PARCO® Cleaner 305 (commercially available from
the Parker+Amchem -Division of Henkel Corxp., Madison
Heights, Michigan, USA). After cleaning, the panels were
rinsed with hot water, squeegeed, and dried before roll
- coating with'ah acidic a'que_.oué composition as described for

35 the individual examples and comparison examples below.
For the first group of examples and comparison examp-



t hat cont ains nore than, Wth increasing preference in the or der
given; 1.0, 0.35, 0.10, 0.08, 0.04, 0.02, 0 01, 0. 003, 0.001, or
0. 0002 .w o of hexaval ent chrom um How- ever, in certain specialized

i nst.ances, hexaval ent chrom um 5 L jwar .S I €]
corrosion protecti ontem below,; ﬁ@”ﬁ?eﬁ?w %:o ﬁ{’;a@irﬁ% c{n ?’ﬁ{lﬁnat.we
i ncreased cost of tredﬁdi"ﬂ: aedhbayf thé yappildpdsl bguid cqnposition according
Preferably, the net e a r e

y 3-,% aﬁﬁa@ %%@O%S Efé?s)f%ﬂéa Th an infrArelCoven that

i nvention is first am nan ticularly organlc
cont ami nants and forprgium aprrondpately 49° © Rﬁa’i rRﬁ"tﬁ deFperpthre. S

cl eani ng may be acc%é% bgrmgql cuﬁe st%%qﬁ&ﬂwﬂyt gagﬁgagz sltbiein %nto

the art and adapted net al, substrate to

treated. For ex- the mmenda geng ;f z‘@& §PBB3-"§E$If vardoug, cPpReL-
is nbst 15 . preferab‘l: 2T | 5t \ghtg écgmrﬁunaab; balowl kaI i ne cl ean-

the surface to be treal eI 5%%%? By BRorlng | o Rherican SELALY for
conventional hot al kpéstnimg! naterials (httmnaﬁtm'ed'mf'dt Hathod Dﬂéﬁswss.
contacted i th - Tupagy yedte felé ddclriting dd Asth UBEEaq pEreLC azufdsalt
The practice of thi sSprawritéshs merebectordirg thHstH Hethod Brdd7p§0 Stand~
consi deration of the,jgl | Quieg Iﬂﬁ'& 'Sdl‘tt 'sgﬁa yBekts werel aacemmeeo ABEM
the benefits of the T hvention the reci at ed
reference to the cor%@%ﬁ'@ﬂaﬁ%fétand’a 9@'% otfe® t’dr’ﬁf’&/ﬁgf"’rd"“q
General Conditions ¢o asTM D2383+8 rsmmrdf. Wﬂeﬂﬁimin§| vater immereiopr tgst
30°""28 o/ L of TaraeR ergeimed, nEoEbi oL X A B B B0 e8! ol
Par ker +Anthem Di vi sidefarnatdoncweferperfommidson the treated and painted pan-
el. The panel was then immersed for 10 minutes in bolling
water at normal atmospheric pressure, and areas of the pan-
el most affected by the T-bend and reverse impact deforma-
20 tions were examined to determine the percent of the paint
f£ilm originally on these areas that had not been exfoliat-
ed. The rating is reported as a number that is ona tenth
of the percentage of paint not exfoliated, Thus, the best
poesible rating is 10, indzcat:.ng no exfoliation; a ratmg
% of5 indicates 50 $ exfoliation; ete.
ecific C gitio
Exanple 13
5.6 parts by weight of amorphous fumed silicon dioxide
396.2 parts by weight of deionized water
30 56.6 parts by weight of aqueous 60 w/o fluotitanic acid
325.4 parts by weight of deionized water
216.2  parts by welght of an agueous solution containing 10
w/o solids of a water soluble polymer (a Mannich
adduct of poly{4-—vmylphenol} with N-nmethylglucamine
35 o j'and formaldehyde) made according to the directions.
‘of column 11 lines 39 - 52 of U.S. Patent 4,963,596.



Hei ghts, M««chigan, USA). After cleaning, the panels were rinsed with

hot -wat er, squeegeed, and dried before roll coating with an acidic
aquebus conposition as described for 35 q14he individual exanples and
conpari son exanpl es bel ow. For the first group of exanples and -’
conpari son exanp-  Exduple 2% 12 | es bel ow,

those according to ta @ry hREresasP FeifHtVt wgueous E0cwyoetlusiitimilc Wrdd
applied liquid conpotsshtélt_gn 333%%%%%&%39@%3?%?#“ flash dried
in an infrared oven C 9 C peak netal
tenperature. Sam 58,9pl espabts by eweightverfe asobpbquentunped osilddzon dioxide
according to co gt*fre%%hg g ggngbvgﬁﬁ,hwf&yﬁrl ous

the .r
comer - . cid pairit's as €cCi rt her -Bend tests

were according to AngTBsRn BaTtet pyr seight ofoctheglRaMS FAYHO: 0 Vaker

"ASTM') Method D4145-83: 10ga14pPéGholRkds a4 u8edC Al Bxalple Y\STM Met hod
D2794- BAEL: Sal t Spray" Lests vcxi/é?eﬁgé(:cordi e et hodl B 117- 90
St and- ard; AcefXampi@ddsalt Spray tests were according to ASTM

Met hod B-287-74 Stangal,d; apsrtlnbyliveiginsior aquecascoodiyg fluotitaniSidcid
D2247-8 Standard. The Boilin ter inm=lrsi t . erfornmed as
follows: A 2T b#hd afdCa5: el Fé\g ’?Wg t O%ngggﬁi‘ﬁégﬁlo%’?e performed on
the treated and pai nised panparts bylweiGht pfnakorplous cfunethwmidddonodionide
m nutes in boiling t r‘mg hSzRi , and areas of
t he pan- el ms?sgfﬁcﬁéﬁ%yﬁfhe Eg&hf‘:z vater

reverse I npact deforma- 20

s
“hend an
tions were exanined 24ld8t cParhe MhNPShieRL thetld We Hater solpple polymex

originally on these areas t{gaédhpg medmgieen exfoliat - ed. The rating
is reported as a nunber tfgat IS one tenth of the percentage of paint
not exfoliated. ¥ Thu# st possible rating is 10, indicating no

exfoliation; a ratingg2a rbs i byl vsiight o dqasbosi 60iwre flwntitanic acid
anor phous funed si 11 8ok d o%%%‘?'b‘? beignt or Aeosil® k307, 16 b¥irals srgatea
wat er dispersed silica)
56.4 parts by wveight of daionized water
20 667.0 parts by weight of deionized water
. 218.1 parts by weight of the 10 w/¢ water soluble polymer
used in Example 1
Exaguple 5 :
_ 5¢.8 parte by veight of équeous 60 w/o fluotitanic acid
] 3.7 parts by weight of amorphous fumed silicon dioxide
10.3_ parts by weight of zirconium basic carbonate
647.7 parts by weight of deionized water
279.5 parts by weight of tha 10 w/o water soluble polymer
used in Example 1 .
30 Example 6 : .
52,0 parts by weight of aqueous 60 w/o fluotitanic acid
297.2 parts by veight of deionized water
3.3 parte by weight of amorphous fumed silicon dioxide
N 9.1 parts by weight of zirconium basic carbonate
35 273.6 parts by weight of deionized water '
364.8 parts by weight of the 10 w/o water soluble polymer
used in ;xahple 1

.
o,



30 56.6 parts by weight of aqueous 60 w o fluotitanic acid 325. 4

parts by wei ght of deionized water 216.2 parts by weight of an
aqueous sol ution containing 10 w o solids of a water sol uble
pol ymer (a Mannich adduct of p8l y(4-vinyl phenol) with

N- met hyl gl ucamni ne SSnmP_z and formal dehyde) made according to the
of C

di rections. pgi_ga yllw Aigq&s ,&9;@33 g&%ﬁﬂgﬁa %tig?[:on di%ﬁi%e

4,963, 596. 11.0
parts by wei ght of ag4aqos parvé by Iuaigh‘tamfcdatoﬂized wadad. 0 parts by

P 1 0 P20 TS pared w6 0 PR Vot at-elusestn-

278.8 parts by SNEI ght of the de€idv o sol ution of water soI ubI e
pol ymer as used in f‘@@“"‘g @3,9 fabd

of aqueous 60 w o fF)u&c?)’tlbang’% am%lylgé 0 e‘|¢§‘armt e'{#v\gﬁgﬁ? g? de| onl ze
wat er 6.2 parts by feenrhe (faliawing  dngradientss con di oxi de

358.9 parts by weight of de|#ni zedtVBvaeiqnt of2€ﬂ035 parts by wei ght of

the 100 w o water sol uble poéygﬁ;o ﬁ LP& %eiﬁhtuafd%é&fé@?yﬁ Learch 56. 4.

parts by weight of aqueous I'C aci parts by’
wei ght of Aerosid[err] R-9724(a sur¥ e weightewater di spersed
silica) 56.4 parts & Qg._gzpd. Wat ént ‘p@fgsa d
wei ght of dei onized water ervﬁ%qtop "gg‘ ts ﬁi %.?xgg:e@@ 0w d@é

sol ubl e. pol ymer in the ogydey indicaked & °la Con gBeB PE‘&Y%‘S@%W dre
of aqueous 60 wo fl 'ﬂhl;t AN AW doRBaindrd arddhbEepribii Tt cRénDEEI RRYATK

fumed silicon dioxi dby the compositions and generally should net be used, even
15 on a laboratory scale; containers of austenitic stainless
steels such as Type 316 and containers made of or fully
lined with resistant plastics such as polymers of tetraflu-
oroethene or chlorotrifluoroethene have proved to be satis-~
factory.) In each of thesa Examples except Example 4, afi-
20  er the addition of the silica component and before the ad-
dition of the subsequently listed components, the mixture
was heated to a temperature in the range from 38 - 43 * ¢
and maintained within that range of temperatures for a time
of 20 =~ 30 minutes. Then the mixture waa cooled to a tewp-
25 erature below 30°* ¢, and the remaining ingredients were
stirred in without additional heating, until a clear solu-
tion was obtained after each addition.

For Example 4, the 8i0, used was surface modiried with
a silane, and because of its hydrophobic natura, the mix~
30 ture containing this form of silica was heated for 1.5
hours at 70° ¢ to achieve transparency. The remaining

steps of the process ware the same as for Example 1.
For Example 7, the first three ingredients listed were
- mixed together and maintained at 40 £ 5 * C for 10 minutes
35 with stirring and then cooled, In a separate container,
the CrQ; was dissolved in about fifteen times its own weight
of water, and to this solution was added a slurry of the



10.3 parts by weight of zirconium basic carbonate 647.7 parts by

wei ght . of dei oni zed wat er 279.5 parts by weight of the 10 w o water
sol'ubl e pol ymer used in Exanple 1 30 Exanple 6 52.0

parts by wei ght of aqueous 60 w.o quotitani&sacid, 297. 2 arts by

wei ght of dei oni zed waee¥n starch in tyenty-fourictimgs dftsampﬁegghFuﬁ%o"“er-
silicon dioxide OTHe mb}@iUre BHs'Eh@himaintainednfom smyinutesbebth agéitie

273.6 parts by weight g{ﬁ%&% V_@tgr. c ﬁgggéfiﬁcﬁggﬁﬁeg{ YEL Mixdbalent

the 10 w o water sol ubf ngw

14 11.0 part schyomisimyheontterftunte Axivphent shrpwivwmdi ofinally, this
241.0 parts by weight ’ng* L d 4 a ' Of 6

% by wei ght aqueot’us flﬂ% [ aéﬁfwf c¥61éd wﬁlﬂé ggli;gr?n@ aﬁ%Sg“.eigeBgratbg ft%? the
wei ght of an aqueous corgbigualon prenaredy heated mixturer ofn flRotifaniq meid,
i ngredi ents: : silicorflaio i‘&egy and sateel Orphisrtbmposition is udad9n
% by wei ght of pearled corn starch 1 0 wat er

sty % b ht
For each of Exanples 1°B€ cRaRRRr ; kuowmy; 1h; §hﬁef‘§ta58§d°°mp¥s¥\ﬁi&?% geikaining

i ndi cated to a cont ai nsexgvakentcanditirivetlient chromiumgnd(Glepsrandhedlhes s but

are susceptible ty cheﬂ %mﬁ&ha&&fe gtabid %ng{d{m ?gqs?eg@lgﬂgﬂm.

shoul d not be useg, even on a Taborator ont al ne 0
austenitic stainless Wype 316 and contai ners made of or
];lrjlola%/hene olrI (r:]ﬁ?o\rMozPlif%fg%gegigﬁfﬁﬁ\%%%{éggg{’?‘éf‘; %%@3%53)%?‘;'@
I n each of these Exanpi&s.&xgaptsbpnesbyht off the200 wi wateraddluobbe mdlymer
the silica conponent and bef erseedt tj‘_ﬁ ﬁagémple 3
15 617.5 parts by weight of deionized water
Comparative Example 2
18.9 partg by weight of agquecus 60 w/o fluotitanic acid
71.8 parts by weight of the 10 w/o water soluble polymer
‘used in Example 1
20 909.3 parts by weight of deionized water

For Comparative Examples 1 and 2 the components were
added together with agitation in the order indicated, with
no heating before use in treating metal surfaces. .
' Add-on mass levels, specific paints used, and test
s results with some of the compositions described above are
shown in Tables 1 ~ 5 below.



dition,of the subsequently listed conponents, the mxture was heat ed
to a terrperature in the range from38 - 43 [err]] C and nmai nt ai ned
within that range of tenperatures for a tinme 6 of 20 30 minutes. Then
the m xture was cooled to a tenmp- 25 erature below 30 C, and the
remar ni ng i ngredi ent=s=—weTe StTTTEUTTT W roTt auu1L|UHd1*nearlng,
until a clear solu- rasiy i:i Ganeias Palnted ndth FP6 dDureaoh™alnnot Kuke

For Exanple 4, the Sierr] used was $inglacevanosictlisdPainth a silane,

and becauee_ of its dr ophobi ¢ ngt ur.e he m x ﬂ_ ur ew{;oghatl ni nm&r
formof silica S dfor .
t ransparency. he renal hi ng t eps e process \A&L@ﬂ&..sarre as or

Exanpl e 1. For Exarrple , the first three gredl ts liste re
ni xed together and #X*1#ihed at 90 5 [&Fr] Cf 1.' %0 _%ﬁge
stirring and then cool ed In a separate contai net o[err] was
di ssol ved in about fdhtaanytinmes gts ownjyyei ght 43 mg/,pf Wa,tc.tp and towyihi s
sol ution was adged a s rry of the _ ‘a8 Ti s 0-1% 15
corn starch in twenty-four tinmes its own wei ght -of water. - The m xture
was t hen maint ai nedqﬂypﬂ% mnute® with géntle 39 B8 rri®n lqt 88 [ePP] 6
[err] Cto reduce p f he hexaval ent chtbftum conléhi to
trival ent chromum ¥ naly, this 5 m xture was cooled with stirring
and then added to t lwempara~ previo@sly prepared hetegle®ni x@upe"of n9
fluotitanic acits, ®ivegi|jcon dioxide, and wate®® TEThis Goﬁ'ﬁom tion is
used in t he marF?fé‘PP nown in the art for conpositions containing
hexaval ent and trivaegpdrachr om unyand di spersed 68 bgpd, bato-® it i wfguch
nore stable to storajeaw t hout phase separation.as Ti Comperridt i ve Exanpl e
1 18.9 parts Byawpdieght of aqueous 60 w o fl uoti tanic acid 363. 6
parts by wei ght_of w o watgr sol ubje poly. s used i
Exanple 1 15 -7.5%%2 '([;S by vvelght of déel oni ze n?er :8:1: L
Example 2

25 TABLE 2: Panels Painted with rilly™ colonial White Single Coat

Polyester’
salt

. HAC Salt Spray
Treat~ Boiling Water coati.ng Spray 504 1008 Bumidity

3 ° _meat. 7 Bend Impact Weicht Houra Hours 1008 Hrs.
BExample 4 § & 65 ng/at eN = eR :
as TL e N s N ve!
Example 5 10 10 22mg/m? e N e N
as 78 g N s N ve?
35 Example § 10 10 Simg/m® eN e R
e N g N ve? -
Example 6 10 10 22mg/m® e 0-1* eXN
. s N s N ve?
Example 6 10 10 S¢mg/mw® e O-1' eN

40 a N e N vgd




Conmpar ati ve Exanmple 2 18.9 parts by weight of aqueous 60 w o
fluetitanic acid 71.8 parts by weight of the 10 w o water soluble
pol yrer . used in Exanple | 20 909. 3 parts by weight of deionized

wat er. For Conparative Exanples 1 d 2 the conponents were '
added together with ag-i-(-e\-i-eﬂ-i-rr-rhmder—i-%mred—-m'ﬁi. Bieamiicioimme

before use in treati nghagfRiFl PdhelfPREnted with LillyRdiiech sinfla Camiccpslywstar
specific paints used, and test 25 results with sonme of thes‘(i%nposi tions

descri bed above are shown in Tables 1 - 5 bel

16 TABLE g:eaBanel e 'trg,,,gaggm%m DBber 1868500 sdbidi gy

Single Coat Acrylic Paseit 2T pend Belqht mm\m 3008 Hys,
y

Coat i ng HAc Sal t Hunm qi nment o ., 2T.Bend
Vi ght Spray 504 Examghg 0 10 54 mg/e’ e0-1 .o N .
Hour s Exanple 2 9 @ Th ¥ 65 nyM®rr] Vferr]
0-1[err] _ VI ) 2 o Qe2" - o-1* as
Ti [err] Gull e?zr’]""m’?le E")?anpl e 1? _ g: -gl.g 8 02" 1(3 43 gt
ng/[err] [err] (3-1 [erP] Vf 9 ' E?aﬁpl'e-l 5 10
as Ti [err] O-1Jerr] Conmapar a- 5 7 -
39 nmg/ nferr] “lerr] O-1[err] D9 tive
as Ti [err] 0-2 * Exanple 1 Conpar a- 0
0 27 ny/ ni er r | w————rry—tetierT g Do
TABLE 4! Panels Painted with Valepar/Descto™ White Single Coat
Polyester
. 15 Salt
' . He Salt Spray
Treat-. Boiling Water = Coating Spray 1008 1008 Humidity
ment. 27 end JYmpact Reight  _Bours = Hourg 1008 Hrg,
Example 10 10 39 sg/w’ e O-1* e N
2 2 : as Ti 8 012 X ve?
Example 10 10 48 mg/at a D-1* e N
2 as Ti s 0-1" B K ve?
Example 10 10 70 sg/m® e 0-2° .e X
2 as T 8 O=1t s N ve?
25  Example 10 . 10 87 my/et e N a O=1%
2 &y T4 s 0-1° 2 N Ve
Examplae 10 10 29 ng/x* e O=2° e N
3 as Ti s 0~1* s N ve?
Example 10 10 42 mg/ed e 0-1F aN
L © 3 as T§ s O0~1° e N ve?
Exanple 10 10 57 mg/=* e 0-1 eN
3 as 2% 8 0~3* N ve?
Bxample 10 10 82 pg/e? e O-2° o 0-1} )
3 as Ti s 0-2* a X ve?
5 Example 7 10 65 mgfe? e C-1F e N
4 as 21 8 O=-1* 8 R ve?




15 tive as Ti [err] O
-2[erv] Exanple 1 Conpar a- 7 - 8 65
ng/ nf err] [err] O-1[err] Vf 9 . tive .
as Ti [err] O-1ferr] Exarrpl e 2 180 Conpar a- 4
6 - 29 g/ niérer ‘[ r] 0- L o TLve
as Ti [err] O- anelé P“B&fﬁp yish Valapardt coloniapiite. Singindost
Painted with Lilly[err] CoI onial White Si ng?%‘%&f’
Pol yest er Salt
Sal t s HAe sal&#«Zﬂsa ¥ 8{ gy
Tr eat - Boiling"‘\mf%‘r % %24 s |t T
met 2T Bend
Exanpl e 4 5 Bxaﬂpze 65mg/rr[erm] {eg/d® N anw [ecm] N
as Ti [erre] N 2 [err] N as‘!‘i[err] g N ofanpl e m? 10
10 22 ng/nferr] [err} N [err]
as Ti [erte] NExample [ er APN \ﬁ‘{ e’ 35° 0-1Exan‘p|°e1'5 10
10 54 ng/njerr] 3[err] N [err] 8¢ TL - s 0-1* o
[err] N [err] N Vi[err] Exanpl e 6 10 10 22
ng/ nferr] [err] O i L
[err] N [err] N Vf[err] Exanpl e 6 10 10 54
mg/ ni err] e 0-1ferr] [err Fhe 4@torage stability of the compositions
[err] N Viferr ]ac'cording to all of the examples above except Example 2 was
15 s0 good that no phase separation could be observed after at
least 1500 hours of storage. For Example 2, some settling
of a slight amount of apparent solid phase was observable
after 150 hours.
To obtain the results reported in the following
) tables, an alternative process of treating the mnetal
surfaces according to the invention and a different
aluninum alloy were used. Specifically, test pleces of
Type 5352 or 5182 aluminum were spray cleaned for 10
seconds at 55° ¢ with an aguecus cleanar containing 24 g/L
) of PARCO* C(leaner 305 (commercially available from the
Parker+Amchem Division of Henkel Corp., Madison Heights,
Michigan, USA). After cleaning, the panels were rinsed
with hot water; then they were sprayed with the respective
treatment solutions according to the invention, which were
30 the same as those already described above with the sane Ex-

35

ample Number except that they were further diluted with
water to the concentration shown in the tables below, for
5 seconds; and then were ringsed in water and dried, prior
to painting. .
~ The "OT Bend" column in the following tables
reports the resu_'lt- of a test procedure as follows:

1. ' Perform a O0-T bend in accordance with AsT™

Method D4145-83. "



17 « TABLE 3: Panels Painted with Li IIy [err] Black Single Coat

Pol yest er Salt HaC Sal t
Spray 5 Treat - BOI i ng Wat er Coatl ng Spray 504 1008

Hum dity ht

1008 Hrs Exarrpl e ?P% apﬂiy)a%fe & edréaﬁ §f:err f[per rf]o
[err] N the area of the test panel with[the] O-rq.‘ bend and
Vf[err] Exarrpl e 105 the acﬂﬁcent 04 "Akad err] [err] 0- 2
[err] O-1[err] 10 err]
0-2[err] [err] M3e VIFEWly pull the taperofifs fzrom p&ﬁe?’?"ﬁaﬁ%’e& e

wi th Val spar/Desoto[err] Wi teaé‘jemg,g; @At area.
Pol yester. 15

Sal t : 8. Repeat steps 2 and 3, using a fresh pieceyns rape
Treat - . Boi | i ng Wat er Coafamgaachspépytﬂﬂﬂﬂ\ 208581 no Baditidmal paint is
ment © 2T Bend | mpact [ urs 1008 Hrs
Exanpl e 210~ 10 r%verq]##‘errfpgbl err] [err] N 20
2 ' S. asRémnrt the rpagimimerdjatance from [the 0-T bend
gf ke”] E,E'xarrpl e 10 into theloflaifmazﬁ&y W]whf.ﬂ:ﬁr}vhiﬂflﬁh]&lal is
[err] N Vf[err] Ob%%l é‘cmxﬁé”‘g to thewcal#obﬁbsw err] e
0-2[err] [err] N o8 +ingas Ti
[err] O-1[err] [err] N err 25 Exanple 10
10 87 ng/nferr] [err] N ¢ [err] O-1[err] 5.0 2
as Ti [err] O-1[err] P Viferrl « Exanpl e
10 10 29 ng/nferr] [err] O-2[err] [err] N
15 106 ) .
2'4 3.5
3.2 3.0
4.0 2.5
4.8 2.0
20 5.6 1.5
6.4 1.0
7.2 0.5
>7.2 _ o

. - The “Hinety Minute Steam Exposura" columns of the
L] tables below report the results of tests performed as
follows:
1. Expose the painted samples to steam at a
temperature of 120" ¢ steam for 90 minutes in a
" prassure cooker or autoclave.
30 2. Crosshatch the painted sample -~ two perpendicular
cuts; a Gardner crosshatch tool with 11 knife
edges spaced 1.5 mm apart was used.

3. Firmly apply #610 Scotch™ +tape to the
crogshatched area and remove tape.
35 4, ' Examine the crosshatched area for paint not

" removed bj the tape and report a number
representing one~tenth of tha percentage of paint



3 . as Ti [err] O 1ferr] [err] N

vf[errf Exanpl e 10 10 42 mg/merr] J[err] O-1[err]

[err]" N 30 as Ti as ég [err] O-1[err]

[err] N VY[ err] 10 10 57 nmg/nferr]

[err] O0-1 [err] N r%ﬁﬁﬁghﬁg. as Ti .
[err] O-1[err] [e$¢] N Using \f3er microscope pathp 10 = 80 times
82 T.”U/ ul e{r] | [8”2][ 0- ]2[ err] magmf[i.é&tiox@ ibﬁeﬁ&l%r obs]erve cro%snatcned area
as 1|1 err err err err

7 10 65 ng/nferr] q&;rqiiquﬁggm]and ate siﬁg and éﬂn%f%y of
as Ti [err]s O-1[err] biskels. vf[err]

égat TALBl e 5 : Panels PaITrl];[eed"lvg }ﬂ&%}%lﬁsggg{ J I%uywlzﬂ &S“g}g ghew
salt 5 - columns of the tables héﬂﬁr SedportStotry resultsirefit tests
Boi |l ing Water Coati n Spr 4 ment . 2T-Bend,
Inpact. Wi ght - &ﬂa&%g tagataght"aS tf%ll’:%ﬁbl 10 10 _54
ng/ nmerr] [err] N 1. [ er (Frefiare solution of 1 § by volume ofagowax“ 2A1
[err] N [err Frs 64

mg/ nferr] [er{p] 0-1[err] S{P}BS ? £ and %ng to bél1.

as Ti [err] N 2. [ er r]'.]mm@rgperpepn ed-ftesk) panels in the boiling

The storage stability of tfh%lut@&ﬁqsrépm in stemacandikepp chaive dbr 15
e onRonr e aoeny ves TBiEEaT" thin EAaBP oRRle R Syien rever,
For Exanple 2, sone settling and aef.a sli-ght amount of apparent soli d
phase was observ%bl € DOWFAX™ 2a1 is commercially available from Dow
Chenmical and is described by the supplier as 45 & active
sodium dodecyl diphenyloxide disulfonate. The "Cross
Hatch® test after this treatment was made in the same way
as described above for steps 2 - 4 after "Ninety Minute
20 Steam Exposure", The "Reverse Impact" test was made as
described in ASTM D2794-84El (for 20 inch pounds impact),
then proceediny in the same way as described above for
steps 3 « 4 after "Ninety Minute Stean Exposura¥. The
"Faaﬁhnxing" test was performed as follows: Using a util-
2 ity knife, scribe a slightly curved V" on the back side of
the test panel. Using s¢issors, cut up about 12 millimet-
ers from the bottom along the scribe. Bend the inside of
the V away from side for testing. Place sanple in a vise
and, using pliers, pull from the folded section with a slow
30 continuous motion. Ignore the part of the panel between
the top edges nearest to the vertex and a line parallel to
the top edge but 19 mm away from it, On the remainder of
the pansl, measure to adge of feathering in millimeters.
Record the largest value observed. '

% . The results of tests according to these
procedures are shown in Tables 6 - 8 below.



after 150 hours. : To obtain the results reported in the
foll ow ng 20 tables, an alternative process of treating the netal
surfaces according to the invention and a di fE]erent al um num al | oy
were used. Specifically, test pieces of Type 5352 or 5182 al um num
were spray cleaned fQL10. —se.c.a.n.ds_a.t..ﬁs.[.&u F-SRVY I W=Ta BE=Ta TAT=-YaT NI

cl eaner containing 24 WE{QS

avai l abl e fromthe %\lsbg%s +,& is‘| S#ng Qﬁti(}?léo& 5| son
Hei ght s, M chi gan, USA). After cl eanl ng, the panels were rinsed
with hot water; therinyirey wdioecepr ayeB8wi t h Chetipgspdeiiipute Bsoiling nomrmdiit
sol utions accor8i ng #ient he itwatdami on, whi ch HekE®E30 —-—t—-h-e%ﬁ%&%es-&-—
al ready descri bed am th the same Ex- anpl efratingdng
they were further di uted with water to the,co shown_1n

the tabl es bel ow, fdample " L53byonqs2-Fng "[ﬁeﬁ/\’bzere ry nsed 1% wat eP-3hae

dried, prior to bal nt |“'ﬁé°h'35 ‘lThe "Or Bend".colum in the
foll owi ng tables '
1. Perform a OT bend in accordance with ASTM _
Met hod D4145- 83. o] . _
Firmy apply one piece [ v 00 garea
of the test panel Wl th ﬁg%& %%9 (ﬂ%ﬁ Prake tsapﬂn{:& with alepa 83 a%:ie}%t
flat area. owly pull the tape of f fromthe bend and the .
5 adj acantmf-l at afewen- pHE 4, Coating RefiRBendt ep¥irdtprkinéte
using a fresh pfece é?“tape tration Beighboach repetiti 8%
additional paint is renoved by the tape. f!:gf B‘}__i"""
Report the maxi mum di' s ancefromtheOTbend | O o t Mt
area from whi ch pai mkadgaeoval is observed according to the
scal e bel ow, 1¥ai nt2.foss i %% 5 Rati nde Very
1 ng/m few,
26 - as Ti emall-
mediun
Exampla B} 3.2 11.4 5 10 fow,
1 ag/md small
as Ti
] Example 3t 2.5 2.3 5 10 very
1 ng /o few,
ag 7§ vary
_ ) small
Clean N/A . ' 1.5 10 few,
30 only o . : . fhadium
(Come :
pari-

son)




0 . 5.0 0.8 4.5 15
1.6 ) 4.0 2.4 3.5 :
3.2 3.0 4.0 2.5

4.8 2.0 20 5.6 1.5
6.4 1.0 - __ 2z 7.2, 0.5

>7. 2 ““The "N net.y. nut e Steam Exposure”
col ums of the 25 tab%?ﬁtﬁf‘ =i ?"’ﬁ’fé Pﬁégmwtﬁfvﬂgféﬁﬁe?qqgr% as
fol | ows; 1. Expose the painted sanples to steam at a

tenperature of 120[ ersven€ st cawodar 9@aT nutewtisg a 97 Bend Ninety Mir@84UI e
cooker or autoclive. 1‘-8@ 2. $xmkion Crosshat¥#dgh®e painted sa

per pendi cul ar cuts; a Grdner crosshatch tool Ekess 11 Rbst-e
edges spaced 1.5 mﬂaﬁi‘ﬂ‘ was used. 3. Firmy apBaSeh #6
Scotch[err] tape tg, 2.9 CrqQsghatched area angdgrenoy
tape. 35 4, : E‘)?gtn%ene the crosshatchedug/ﬁr ea for paint not tow,
renoved by the tsape ard report a nunber = asTi representi ng semall
one-tenth of the pergentage of |nt - T euai nin

5. Using a ni gagope g? ;gzrres 8 =16 g;,:f
magni fi cation, visuall y observe crosshat chedaarna for very
bl i stering, and rate size and densi ty of 5 blisters. small

The "15 M nute Boi | i Fer=BOAomesmfmmrimpd A=y e P e i S
tabl es below report the results of tests

Wkat is claimed is:



perfornegd after treatnment as foll ows; 1. Prepare solution of 1 %

by vol ume of DOANFAX[err] 2Al1 10 I n deionized water and bring to
boi | . 2. | Mmerse painted test panels in the boiling

sol ution prepared in% and keep there 3r 15 m nut es;

t hen renove panel s, ith water, -~ and dry.

DOANFAX[ err] 2Al is oﬁ)mmrm al hy Mggbé@gﬁgm@@te of¢hem cal and is
descri bed by the supplier as 45 A) iﬂ - di um dod&géll dlghﬁg‘ilmdef
di sul fonate. The "@oss Py qtést"im%? fRpsis nEAT A2 e e®
:v'n t he sane way as descri hadenbaw@ for steps 2 - 4 after "N nety

nute 20 St eam Exposure”. 'Revergse t S
described in ASTM D2794- 84E] (}SF 20 anﬁsﬁéﬁ"g@ ‘f°r¥#’§§‘?{",éﬁ§°ﬁg?ﬂ§nfr°“ the

proceeding in the sane way as descri bgﬂommmietinq of #,ThE;,3H,Z2F af BHLF,,

“"Ninety Mnute Steam Exposure". The apherg @ﬁr ! egsip ) §ndpﬁlﬂceﬁf@g
as follows: Using a util- 25 ity k&e lb%asllﬁhtly‘curved A

t he back side of . the test panel ssors cut up about 12
mllinet- ers fromthe bot(Bpm al angissnévad; |disperlsedd thdotisddeasolved

the v away fromside for testing. Pl aﬁ?ﬁﬂﬁéﬁséﬁﬂm\ﬁﬁ% + se g@&d ‘ﬁ-bﬂgthe

pliers, pull frdf the fol ded section tinu us ot
| gnore the part of the panel bet Ween grauptd:unaiefhangef fhar 8y} HO, tAR, S8i,

vertex and a line parallel to Bn8d ﬂdbgt IHeMuARBY, fix?ﬁ‘rb&id@
t he remai nder of t he panel, rreasur to e§g€ }eit her n

mllineters. Record the |argest %8ff&& ha-Tox 2z, 1, §he Ge,
results of tests according to these gn, apndcsguasd wi&t&beumcten a'ﬁgbliﬂﬁa Gox
8 brel ow. 2 TAB '
5182 all oy panel'ss Painted with Val epa??’é‘?r]' %f 98,3@55% elements, Egi&es,

hydroxides, and carbonates;

(1II) agitating the mixture provided in step {X) for at
least a sufficient time at a sufficient
temperature that the mixture is frea from any

20 visually observable evidence of phase separation
and is sufficiently stable that it would remain
free from any visually observable evidence of
phase separation during storage at temperature in

_ _ the range frem 20 o 25 * C for a per:.od of at

5 least 100 hours;

(IIX) mixing with the agitated mixture from the end of
step (II) a component (C) selected from the group
consisting of (1} water solubla and water
disparsible polymers and copolymers of x={N-Rl~N~

£ R’~aminomethyl)=-4-hydroxy~styrenes, where x = 2,
3, 5, or 6; R' represents an alkyl group
containing from 1 to 4 carbon atoms; and R?
represents a.substituent group conforming to the
general formula H(CHOH) -+ Where n is an integer

35 from 3 to 8 and mixtures of any two or more
therof; and (2} dissolved hexavalent chromium to
form a mixture that is sufficiently stable that

* c L " - * '



Pai nt « Inven- Concen - pH coating 15 M nute Boiling

DONFAX[err] 5 tion tration 2A1 | mrersion
Conpo - Cross Reverse&4 Feathering sition

Exar_'rpl \i/ei éh;’/o %Y 29 as Ti r%% if%)remm %ree f:mé%eyﬂiggglzfiﬂ%wabh

Panel s Painted with Val epar[erﬂiﬁxﬁiﬂ)%ﬂ&ﬂms& separation Burdng storage at

| nven- Concen- pH i%'i‘i%%r Nep&i Y wtﬁ 15 ¢ foirOR
tration Wi ght t am%x osg:rmem“a 6 2M
Cross Blist- sition period of at 1east 100 houra. Hat ch
erin 1% 2. 0 Ver
1 J : 2. ny/ ?T{}gp r Pquaous 1c:{quid mixtpg@,, Q@ﬂle by a pro%.ess
as Ti accordirfif®ld clainm 1.
medi um Exanpl e 1% 3.2 11. 4 5 10 few,
mg/ n{ err] 3. - smifl| proceas according to claim 1 compmnisimg &h
%?%plefr] 3% aéditxm*a%. dtep (IV) %elected #rom the'§tdup consist%ng of:
very (IV.1) coating a metal surface with a laygﬁmqf the
d ean N Ag .. liquid composition Ofrom tR&Vendlof aBkp (IIT),
medi um com pari -

sazd 1 yer having a thickness euch that it

contains from 1 to 300 mg/m? of the metal surface
of the total amount of elements selected from the
group consisting of Ti, Zr, B, Si, ce, Sn, and
13 drying said layer of the liquid composition from
the end of step (III) into place on said metal
surface, without intermediate rinsing: and
(IV.2) contacting a metal surface with the 1liquid
composition from the end of step (III) at a
20 temperature in the range from 25 to 90 * ¢ for a
time in the range from 1 to 1800 seconds,
removing the metal surface from contact with said
liquid composition from the end of step (III),
rinsing said metal surface with water, and drying
= the rinsed metal surface.

) A UL



22 TABLE 6: 5352 Alloy Panels Painted wth Val spar[err]

S-9009- 154 . Pai nt | nven- Concen- pH Coat i ng
Or Bend Ninety Mnute tion tration Wi ght
St eam Exposur e Conpo- 25 Cr oss
Ei(iaStl-e i:)/t'ontl ) A prgcess according to clam 1 %&eﬁ nrﬁeeriﬁ?
0

feWnRo 1 additional step (IV) agqu:tod from e qroup co ng of:
EX?”D' e 3%  2r¥¢.1) 2 Goating a Smetal 9sibface WEEH a layer ot the
\r,rgr;{gr;h i’viquid cogpegition fram jhe .end of s?:ep (ILX),
23 1. s A processai®nlaysixnohavimg @f | thickneds) such that it

5

P 00 e oot BB e ¥, B doo maya ot the wEAT silfice
' of the total amount of elements selected from the
group consisting of Ti, zxr, B, Si, Ge, sn, and
drying said layer of the liguid composition from
10 the end of step (III) into place on =said metal ~
surface, without intermediate rinsing, within a
time in the range from 2 to 50 seconds after
coating is completed; and
(EV.2) contacting a metal surface with the liquid
15 composition from the end of step (III) at a
temperature in the range from 30 to 60 * C for a
time in the range from 3 to 30 seconds, removing
the metal surface from contact with said liquid
composition from the end of step (IIX), rinsing
20 said metal surface with water, and drying the
rinsed metal surface within a time from 2 to 50
seconds after rinsing is completed.

* ¢ L m 5 « -



group consisting of Herr]TiF[err], Herr]ZrFerr] Herr]H Flerr]

Herv]Si Flerr], Herr]GF[err], Herr]SnFlerr], HBF[err], and m xtures
t her eof and (B) a dpssol ved, dispersed , or both
di ssol'ved 10 : and di spersed conponent selected fromthe

group consi sting . Ti . Zr, MHprodessSapcording to claim 1, whereige(ipnthend

B, the oxides, hydr S ok T4
> on ey GEM provided in step (I) S%?ncaanié@g €3ERENBAMOn ke ,
two or 15 rapge from 0.Q3 Lo -0 (h Rk nage t§?le°€ﬁéjd§§‘?n the
hydroxi des,” and cajhRiiptcmsisting 6l B,TiF,, BIFY iMELF)e HISIFL, HEF, pvaskd
in step (I) for at , eI@sza$$‘t)as ficifn ilmeiat asuff‘gck nt
temperature that tHITHORS thereof, # %"28 males oL componefy @’
observabl e evi dencey céquuhvatertap ofhidomponent (B) in the zargéesfeohfici etd |y
stable that it wo rengi. . e | ||

observabl e evi den(';gedj:o]f' rﬁ‘ﬂ during SWp%Igge%gpgéa | o%nyuﬁa}lgjﬁg éﬁgg%ta%
tenperature in temperature int ther Zapgef fxam 2P (4@ 290 &r O forf artimeein od-
of at 25 the rdefd A4k WU 430 minutleh): and (LX) NeompbRende(c)
agitated m xture fromthe end of

Hbé
t |1 t (C
sel ected frofft he GFMpFises a total Mtcﬁﬁs'f%ﬁqﬁéc’ggh&)g'\)ét : rgg'gaggﬂ’ aZ]d
\(Aﬁ %[r N 30 sihlaibamgﬁsi-hlaswaiommaﬁd??mw&s—ﬁ-tmimmethyl)-
err] - errl-a - 4- r QXyz St \r enes ere
X =2, 4—hyd§,oxg,-sg§;:g.:xe%[ eﬁ%ng)r%gén AT %'r %ﬁ%grésen ®
containing from1 amo alkyar ooupt castaimingr{faom 1 to 4 carbon atomsgprudeRt s
a substituent gro%ﬁ%gfegw Ps) écﬁ,sféi%;ent group conf?gﬁ-xgﬁ{lf;% E@é gﬂrﬂ%ﬁeml

H CHOH)[err], where™n 1 s an I nteger . . m to

m xtures of ahy tiemmalaoA¢CHCH] ~, where n 1sman ointeder Expmidstel edgsuch
hfxg?/fﬂ ?Rt . chrom WRsk0 the ratio by weightOB¥asgidl WateihablhB1é Wnd G ¥
stabl e a

. . - 24 . It
woul d Femmi n free FSPRrSiPLlei BORYIETS A oppiyners to the total veight of

phase ‘separation dempefento(Ajeistin the range from 0.1:1 to 3:1.

6. An aquecus liquid wmixture made by a process
20 according to claim 5.

7. A process acéording to claim % cownprising an
additional step (IV) selectad from the greup consisting of:
(IV.1)  coating a metal surface with-a layer of the
liguid composition from the end of step (III),
-] said layer having a thickness such that it
contains from 1 to 300 wg/m® of the metal surface
of the total amount of elements selected from the
groes consisting of Ti, 2r, B, 8i, Ge, Sn, and

dryisg said layer of the liquid composition from .
10 the end of step (IXII) into place on said metal

surface, without intermediate rinsing: and

(TV.2) contacting a wmetal 'surface with the 1liquid
composition from the end of step (IXI) at a
 tewperature in the range from 25 to 90 * C for.a
35 tize in the range from 1 to 1800 seconds,
rexcving the netal surface from contact with said
liguid composition from the end of step (III),

el



tenperature in the range from20 to 25 [err] c for a peri od

of _at» | east 100 hours. 2. An aqueous |liquid mxture nade by a
process, according to claim1. 23 . A process according to
claim 1 conprising an additional step (IV) selected fromthe group
consi sting of: (1V. 1) rinsj:wg iaag.damm:labu:ﬁaéaodbh vater| el doinge
10 | i qui d conpos e tep (I11),

said | ayer having a thi cknesgﬁsuc tate?]‘ E&rﬂfcé contains froml

to 300 mg/nferr] of the meta m,aea sccoxding to c1ilal 6 LahpkiSIRY hnof

el enents selected fromth rou 19; consistin

Si, Ge, Sn, and 15additional skep r(évsamlﬁcg'«fér vom e grg P&Qﬂﬁ%@f\% gh:

f r?;nace it hos t ntﬂerr?n)agngt Qé?ﬁixﬁj)nﬁ rekalln ey : mmaad l n ot th?al
su . W ut i | i NSl ing

surface with the Iliquid ﬁ ﬂf °gmp°q‘q§‘&%o§F§Foﬁﬁ%r8ﬂ§ &i ]ﬂgﬁ
(111) at a 20 - -t copb? atlayexi rhaving aagethiakneps tsuew *+thatf oi.ta
time in the range from 1 tg.ndfiil £8508%b 100 mg/p? of the ddUMERELALE

netal surface fromcontact wt Ition

the end of step (I11), of the total;apount Qﬁlﬂ% P §ﬁ}$‘a Vhres the
water, and dryy ng 25 équ té’tﬁxiid’t‘iﬂé et Q‘i Suﬂ agg- 8i, Ge, Sn, and

25 4, A process cl"ai m

cordin
addi tional step (I1V) selecte %%sﬂ%EQQY%ﬁ%&%l 3 gd&mﬂitienvfrqa
coating a netal surface w tthe émyess oftdggITI) into place ohi guid metal

Chi ekness such that it Suffadd, Wighops, & net?%%%%ﬁesyfﬁaihéyif" hf °
the metal surface time in the range Zrwewn 4o Sensacends| attex
fromthe 15 _ grou&mq@' Sl EQmBie&d; 4ha B, Si, G, Sn, and
(Iv.zi contacting a metal surface with the ligquid
composition from the end of step (III) at a
temperature in the range from 30 to 60 * ¢ for a
time in the range from 3 to 30 seconds, removing
20 the metal surface from contact with said liquid
composition from the end of step (III), rinsing
said metal surface with water, and drying the
rinsed metal surface within a time from 2 to 50
seconds after rinsing is completed.

A



drying sajd layer of the liquid conposition from 10 the end of
step:(ll1l) into place on said netal surface, wthout
intermgtliate rinsing, within a 28time in the range from 2 to
50 setonds after coating is conpl eted; and (1V.2)
contacting a netal Surface & fisocess accoxdipd o claim 1, wheredosi(i)okhe

fromthe end of st eﬁ)i%d;l& provided in step (T) noc%rﬁ'leﬂi‘i{sa’é\“{:ﬁ%% %Jhﬁxg{igg.ﬁethe

from30 to 60 * C for range
seconds, renoving ¥ange from 0.1 tg,&.0:H-0L Matierdals pefected Lxomithe group

i qgi d o f cqr:ﬁ@ﬁlh ?ﬁj rdfouaﬂpi/n t1~r';,,rad WEipL,eand Hmtu_&-basitﬁﬁrtégt:
said metal surface w water, agnd dryi e o r.inse a
surface withinfa tilAs @ &R %nglde of” component S (A}, kp tatal egu ¥ggﬁn¥§
conpl g_t ed. a olf oxides, hydroxides, and c¢idfbonates of silicon) Blﬁe?ﬁi-
according to claim r t,ne e.pLoVi de st
cont ai nsga_ total andl ny]"?ng?‘ﬁ%ﬂdn 1 Pﬁﬁgﬁa?%ryﬁr&%}%by']&ﬁo I\%dol'fl_'ngﬁgr*‘éf
selected fromthe a pH valwmepinobhe stange dhrom] Or £d ™ F[ &ik)) during step (II)
Herr]ZrFerr], H | r ﬁﬁ%’ ' S
tLere]of aLd h]aS a[ ?‘gﬁ o%io’g‘?rﬂoﬁ eisﬂ gﬁ%’?ﬁ‘;ﬂg%gn%a%?qgﬁﬁ&ato eqwﬂ?/a I(i,\éhnt g‘&g§§
conponent (B) ¥ n t HxramIgeterdin ‘1 CLLos a time fo the range from 5 tep90 min-
(e mxture s el el el (1) combOB o SonbEieg ac8gall At b,
i | ) ut es; i
conmponent (C) 10 “&heh Pgégbgemﬁwaéﬁsﬂﬁspar Qrpgﬁ‘ﬂﬁﬁ’e aﬁ‘ﬁdcﬁﬁf’g ers
di sper - si bl @ﬂoQd-y(mxé-ﬂ-lﬁﬁdmtnmét;hﬁr)s-h?]lydroxy-styrenes, where x =
Xerr](NRerr]-NR err] zan 5 S - r . e =
2 %5 8 o1 6 Ry der P B abaun & epresents, oy MIRPL Gl SRRERIARRG Tedon
4 carbon atonts an@ Roedr parbon atams.ecand &° areprasdntscat sybstiptuent ogroup
to the general ; | -0t ege 3;L0..8,
such - 0"t har (nSoREEFatpg th Theganeratt B emilih T AlHaH) 50 ShnbreTh 14 Curk
di spersi bl e pol ymeAsitggerc5em 8yosupl thet theeigidooby weight ophosmid
(A) is in the ranggateensdldble abdviter disperBible polymdis?8HA0SOLFikLs
mxture made by a @BO%ggstotal welght of component (A) is in the range from

20 0.2:1 to 2:1,

10. An aquaous liquid mixture made by a process
according to claim 9.

U O AR



20 according to clalM 5. 7 A process according to claim

S gonprising an addi ti onal steb (I'V) selected fromthe group
consi sting of: (1v. 1) coating 2@ netal surface with a |ayer of the
| i qui d"conposition fromthe end of step (I11), 25 sai.d |ayer

having a thickness guch that Atprocess according ctat siladuf roncodprisep an

/merr] of the net rface t .
renl‘J errn[ent s] sel ect ed f?@f'ﬁs#:c'e“ a1 step (IV) “1""5?‘311%%%% &?%ﬁ{dpws@hg BF
Si, Ge, Sn, and  (IV.1) coatdngi ry metall isuyfacef with raqliayer of the
conposi tion from 30 1quibSoRBHsSE158 Préh | Lhe! BhA BE24EeP" (231

surface, d g: an \;

nmet al W thout™internmediate rinsing; :
2) contacting a netal surfsadd IRYer DA¥ipgqRdthickness such that it
conposition fromthe end of wicpitaths! frcu 19te 300 mg/m? of thé aErNIAkUEEaLE

from 1°to 1800 seconds, | of th8 total’Smpupt ot plementh Faredied Trbi e,

contact with said group cogsigtingpoti TLonZt; ob) t Gk, c@e, oBnpst and
(i, X . dals ey

nmetal surface with water, angrgrl?igngaid la?y7er of the. l%cﬁ%i(%icr?s?fgg%?gr fhén
sur f ace. 108, A pitdee &8 080 8RRy (K813 ANKPSPLBRA! PB| Aald metal

additional step (1V) sel ect egyirrage} el QW 1GRRTIREABOLin®ing: (dnd 1)
coating a netal surface vmthalafe-[ of the ‘ﬂ{lquﬁ‘ .
conposition fromtHE¥%r®d or §PB'p'va%/ }pg, a metal surface,;with, the, }iquid
t hi ckness such that it compositiomofiremnshie cend wf 198prgl{ILE) r ptofa
the netal surface t sehe
fromthe 10 ar our?eggﬁg%té*%gﬁgrﬁiﬁ %Hgya Ee&gl%§(r§%§n gngéfda
drying said | ayer of the |iqfisecolpodhe oangemirom 1 to 1800 hsecondsi

st ep q :j! )ti nto place on ffi delBlhy the metal surfacdFrdfmCoontddOWith said
nrermediate Tinsing, WENN 3 mia composition from the end of step (IIT),
rinsing said metal surface with water, and drying

the rinsed metal surxfaca.

* [ L M S *



time in {he range from2 to 50 seconds after 15 coating is

conpl eted; and (rv. 2 contacting a netal surface wth the
l'i qui d/ conposition fromthe end of step (Il1l) at a
tenpérature in the range from30 to 60 [eBP] C for a time in

the'range from 3 td230 secondsPrasesd neceerding to claimhé mmprisintacen

fromcontact with $3iqdelsiosuhde ks Ly O .
step (I1l), rinsing Eioial ste;: (Iéva)i geﬁg?gi?&surgalgghvﬁé}[%r‘%og??sggggoéf' )
dryi ng the (IV.1) | poatingt A nekalLcsurfapenvith @ laver 2of, the

seconds after rinsing is conpightd. composition from the end of step (III),

r2n'8xture prgili ded in ét ggogffgégﬁﬁ&é}g i’gﬁ*‘%[ﬁ)aﬁ‘mﬁﬁgﬁ g“)‘:ht hﬁ%ﬁe it
from0.1 to 6.0 Mof nateri abonbains ctrdw Srkohogmy/m? of thecmesaktsunfare
Herr]TiFlerr], Herr]ZrF erak,t*—g ?%da?l)g%g?é% ,oe%\&gsg%é%%;ﬁe%%g?{.on_ e

has a ratio of noles of conponen ] OXi :
hydr oxi des, and carbonates ofrewp;gensistingef Ti, Zrud, £iv SuniSumand

the range from1.5:1.0 to 20di:}in§1%iw51ayer of L pél W@_ bamdﬁgﬁifﬁl‘g?rfoﬁlom

O0to 4; (ii) during step (11 m xture_i s, nai htai ne

the mr :
tenperature i ¥ the range 10 2"h*rﬁﬁﬁ"‘SB’Et gtep (IfF] %o, plage pn iﬁﬂ%é‘lﬁ%e
from5 to 90 mn- ut es, sanflada] i itlgonaterepiateprissing, twitdin a

amount of wat er sol ubl e t di i po! ; ol S
of x-(N -R[err]-l\l-R[err]-am'%glgrgg ylghf- h%ﬁxy%ﬁ/r nég?s%g&g:o)%a% ay&%liz,
3, 5, or 6, Rlerr} representgoahingids qpmplgtedatanding from15 1 to 4

carbon atons, and 'ﬂtﬂﬁl reF&Sﬁ@.ﬁ@i&Sl&bshbﬁﬂfmsﬂ% withcofﬁé)rgfi{\?gxigo

the general formula H err]-, where n is an I nteger from
such that thePratio by wei ghtomposiiipn frogaithe NdpPE sEEPWAIFL) at a

di spersible polymers and copgénfi@sture inf @hkhPahgé afrodeh9hto0ko COP TR
(A) is in the range from 20

liquid mixture made by a pr o?:'%‘g% An é’%a%@égﬂi fEen 03"1°ai391 §.eégn€g'u%%%%"ing
. the metal surface from contact with said licquid
composition from the end of step (IIX), rineing
2 said metal surface with water, and drying the
rinsed metal surface within a time from 2 to 50
seconds after rinsing is completed.

AN



29 .11, A process according to claim9 conprising an

addi tional step (IV) selected fromthe group consisting of: (rv. 1)
coating‘a netal surface with a |layer of the liquid
conposSition fromthe end of stop (Ill), 5 : said | ayer having a
thi ckness such t hag3it A process amnaahﬂtzﬁrmﬂm tiy, heradan|Lyrihef

the nmetal surface f the tqta nt .o | enents . sel ect ed
fromthe mixtureg?ﬁv&d@gng?sé?er% (85 #?f?{%“ B Egﬁaf@ougii gﬂngﬁe
drying said |ayer whngheftomi.d tonhotiM oérmdterial)selected fron the groupf
ntor medi hte 1 noi COReLRGEiy OfHAte,, HILE, BSiE, WL Bgrubts eibreot;
the liquid &  has a ratioaf,aelescnt (GaRRONGRtcHY) Gho Satsl  eanivalents
tﬁﬁper aturfe in t?eotagghdéspmy&omdaa, [#1a lcaBbbaatas 16 silicon, zirédmP-in
the range from t e [ t e, et a
surface fromcontac ’vma{')% %élﬁ'g'%ﬁ' in .the range fwauidgg%‘rfg%ﬂ ?I‘EJI"I ‘W%rﬁ‘?%e
end of step (111),a pH value in the range firamiodtoc? al (&) durdng stepa(EI),

_ pa

and drying the mixtub8€is RaeAeaTicH M4 %€Bnperature in the range
30 12. process according to claim9 cohprising an
additional st®p (1%romeBBcted8fr onft ROrgRotipme ol the nkange Trom 1Q @ 30

coating a netal sumpiAgeed? tdne diﬁ)d.?rc%p&ﬁ@nt (¢) comprises al:otdy smount
conposition fromthg er]hd of %gi) ( I‘“"h 5 said [ayer having a
t hi ckness such t haP%jYater scluble ‘and watgp dispersibhlepolynars agd wepelyor
the netal surface mexrs of x-(N~R!'-N~RZ-aminomethyl) ~4-hydroxy-styrenes, where
x =2, 3, 5, or 6, R! represents an alkyl group containing

15 from 1 to 4 carbon atoms, and R? represents a substituent

group conforming to the general formula H(CHOH) -, where n
is an integer from 3 to 8, such that the ratio by weight of .

said water soluble and water dispersible polymers and co-

polymers to the total weight of component (A) is in the

20 range. from 0.20:1 to 1.6:1,

14. An aquecus liquid mixture made by a process
according to claim 13.

[ —— e
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of the total anount of elenents selected fromthe gr oup

consisting of Ti, Zr, B, Si, Ge, Sn, and : drying said | ayer
of the)lqwd corrp05|t|onfrom 10 . the end of stop (Il1l) into
pl acé™on sai d net al surfac%@ wi t hout i ntermedi ate rinsing,

within a 15. ti e prodess ran@e-dﬁnqmtb talaHoe Skt ooompriding an

t | et 2 h
the Ihquid T Clds@Uhar atep (1) kelelOd Fodd' gﬁﬁa%?&sﬁ & f?f“’ﬁ’*a
tenperature in t he(¥&ride frmﬁéngo 360“?"@##] s@rf@geawlth ay

in the range from3 to 30 sg guda cbﬁgasifmon from the end ofhetéPt pkxx)
surface fromcontact with sai

i osi ti.on
end of step (FII), rinsing f'ayer having 4 ?’rettgimwﬁgg "&Bgerié
and drying the contaﬁ.ﬂsedrdﬁatsatosmd aey/ whi 6ﬁlﬂh@ﬂem giffacdet o

50 - seconds ft r

31 13. A proces g@% g g%bﬁ?g(ﬂﬁ)fig&gm;&%e%gron the
m xture provided in step (| groupt aons ating Rf Rinurfx, By L, Ge, Smngand
fromO0.1 to 6.0 Mof materi Ol

Herr]TiFerr], Herr] rF[er?ty ﬁterr i F errzbeﬂ% m thljirggn ereﬁ?ﬁnﬂr&&
has a ratio d® noles of confBRefPd(AF EEEPof irbqﬁﬁ‘%l Rlace on saidl mgkaks,
hydr oxi des, and carbonat es Bﬁriabbpmtmwtcahtemediatélnjr:. 1¥ithea!l wRANUM i N
the range from1.5 to 5: Iue| he_r an fr 0
to 2; (ii) during g}’e‘%)(l I)°°htac€’f% M xf“ﬁF@i 9‘ﬁea| 3.&&'1 u gfl f‘{n
tenperature in the range 1OGoﬁpoaiGIbnof8m[¢ha] éhd oofa sitiepe (Iirl)heatarage
from10 to 30 m nut es; gﬂﬁﬁféédge G ngpﬁ%ég)f ld £8Ss8 .toéa#

anount of water sol ublé wat er di sper si rs and copo
ners of x- (N4R[ err]-N R er r flaei kv tbenyange fixnom éx@ﬁa}’r §#§Qndﬁheﬁ’€éﬂ°V1n‘Jx

=2, 3 5 or6 Rerr] reeﬁssxe&.ﬁaéuﬁaa' £36080REREE VLW datd fffbmﬂdto
4 carbon atons, and Rerr] represents a su bstit conf
to the general fornmula H ((ﬁﬁﬁ??%f tion \from. the end PE gke nf ’ flfjd?ﬁ@Qo

8, such that the ratio by weapht metal surface with water, and drying the
rinsed metal surface.

* [ L " s *



sai d wat er_ sol ubl e and wat er dispersible polynmers and co- polymers to
the total weight of conponent (A) is in the 20 range from0.20:1 to
1.6:1. s 14. An aqueous |iquid m xt38re made by a process
accortihg to claim 13. . 32 . 15 .
A process accordi ngl6e cl ai mA3proapsssiatgonding toagdpimodd esmprigiug an

| ected f th | Sl ; . | .
urface wih o | ayoP SARERRL e (1) sereqtediorbh the iyl Gofelin il of;

of step (I111), (IV.1) ceating | ayaretindyi aureace vkkbsa slayex haf the

contains from5 to 150 ny/nl ef{quid ébﬁ%é@!@orﬁlfrfo%@‘i:he end of step Qfrm)he
total anmount of elenments selectgd fromthg

. roup consi St i
of Ti, Zr, B, 9, Ge, Sn, angtaid layer ha"i’lﬁyiangtgﬁ?lﬁn?%/e % AL 1t
liquid conposition from10 contajins fxem Bneb A0 mgymf Idf thenhetal anrface
sai d net al sur f ] uf, | r ' | NS0
(1v.2) contacting a netal %ﬁ&?’fcgehg?hémé‘ﬂ{f oﬁ%?]%éé %Bgte&nﬂ-on the
conposition fromthe end of syeguy |eonsiating of Ti, Zr, B, Edrpbeat Hne iand
the range from 30 to 85 [err]akyfidf shilb layer of thd iliguid Ebfpésia®dr fEal

to 300 seconds, renoving the netal, surface from contagct wth
said liquid 10 coﬁﬁﬁ)sﬁ%ﬂffﬁgﬁ'ﬁth@@n&w Hace 9n said mek

said netal surface wth watedurgubd dryitiduthdntarmediate rinsirig)sed tidngla
surface . time in the range33£rom 2 to 50 seconds after

coating is conpleted; and
(IV.2) contacting a metal surface with the liquid
15 compositidn from the end of step (III) at a
temperature in the range from 30 to 60 * C for a
time in the range from 3 to 30 seconds, removing
the metal surface from contact with said liquid
composition from the end of step (III), rinsing
20 said metal surface with water, and drying the
rinsed metal surface within a time from 2 to 10
seconds after rinsing is completed.

17. A process according to claim 1, wherein (i) the
mixture provided in step (I) contains a total amount in the

s range from 0.1 to 6.0 ¥ of H,TiF,; has a ratio of moles of
H,TiF; to total aquivalents of silicon dioxide in the range

from 1.5:1.0 to 5:1; and has a pH value in the range from

0.0 to 1.0; (ii) during step (II) the mixture is maintained

at a temperature in the range from 30 o 80 * ¢ for a time

30 in the range from 10 to 30 minutes; and (iii) component (C)..
- comprises a total amount of water soluble and water disper-
sible polymers and copolymers  of x-{[(N-methylamino)-
glucamino]methyl } ~4-hydroxy~styrenes, where x =2, 3, 5, or
8, '_such that the ratio. by weight of said water soluble and
33  water dispersible polymers and copolymers to the total

weight of H,TiF; is in the range from 0.20:1 to 1.6:1.

* ¢ L N § *



16. A process according to claim13 conprising an addi ti onal

step (IV) sel ected fromthe group consisting of: (1V.1) coating a
met al surface with a layer of the | i quid conposition from
the ent of step (111), 5 sai d 34 ayer having a thickness such
that it 18. confai repieans 51liquidomigtuker mads bye arepudcess
surface nount of elenents selected fromthe
group consisting of QF“@BQ Es %féftee and drying said

| ayer of the Iiqui ggronposi tho'bfcfc‘&@sl(hccorqu to dlMnenty Oéoﬁﬂl%i(nb' lan

i ho i thina addittonal step (V). sehSPhed Giop theStong songiektng ae:
after 5 (1v.aati ngoatingnmal chetisl asurface with. a2) 1ayezootacﬁheng

a metal surface with the "ﬂ!bﬁi&S mposition zcmt romé\i ‘ng&p

step (I1l) at a erange

for a tinme i nsakd thaﬁiﬂgt&3@h§§&ﬁﬂs ﬂi&h)vthgt it
t he netal surf ace from cont aghn %iﬁhs%l'cﬂn lgi qalflso mqs/m’dof thﬁ sur j T WI&E

fromthe end of step (I11), rinsi
wat er, and drying the of the °*-'r'11n§\!ﬂ“%t°eﬁ elgpents %ﬁ%t#dafﬁﬁrélhe

from2 to 10 1 ges@pd&oﬁéwtmqrmrm; 9316,0@) eded.ce, Sn
A process according to clai vvhere

step (1) contains a total %’ﬁﬁ‘ $r15? e Pgnﬂéef]r’tﬁﬂ urng ‘r’%ﬂ%’
Herr]TiF[err]; has a ratio the mahdsoff step (ELR) rifto-[ptade tan tsuid netal

equi val ents of silicon dioxi %ﬁrfe@cé hew%aw iftsr&%&){%‘ée 5‘,13115(3_ ?tgegn?];;nd

has a pH value in the range durin 1) the
mxture i s maintai A&¥+2)  FoRLAANG attur BebAlt HEUFERAGR: 1"#6 3the o

[err] Cfor atime 30 in ta@m%@ém&{ Oft-ddy i:ﬂe3cbdﬁ nafe%tef,nd(dﬂ ng Jat a

conponent (C) conprises, a total amunt of water_sol ubl
di sper - si bl e pol yners HaRPerapnre doy Eharranga Exom 38 £9| 8%i né for a
‘gl ucani no] met hyl ) - 4- hydr oxy-tsine eire thepatige frenl o 300 8éconds, Gendvih

that the ratio by weight of sai er | ubl.e and 3 waj.er di,spersible
pol ynmers and copolyners to t "gﬁ%ﬂ BULLAGE §ﬁf’go?°‘1€%?#’]‘#rf§f ﬁ‘g'qugd
the range fromO0.20:1 to 1. 6dmposition from the end of step (III), rinsing
2 said metal surface with- water, and drying the

rinsed metal surface.

AN

LT



34 18. . Ah aqueous liquid mxture nade by a process accordi ng

to.claim. 19 . A process according to claim 17 conprising an
addi tiopal step (1V) selected fromthe grouE) consi sting of: (rv.1)
coatinmg a nmetal surface with a layer of t hé l'iquid
conposition fromthe,end of sfe [ PN N
t hi ckness such that(3 i BrSELLQ 809‘5{%%“ rom aﬁﬁ‘ gB i%ﬁ;ar err?

the metal surface additional stepof(IVheS@kﬁtaﬂedaMtﬁvf GEPERE‘PR@’%-’@& 98 3
fromthe 10 9&05{9 conéé, % Qf n‘gtaerst%acgl ,wj_% §n,1a9-gg- of the

drying said | ayer of e’l'iqul osi tiaon

f
step (I11) into place on sai dlmJeﬂ composition f”"msm‘?aﬁ@d REt ﬁi}ﬁp ?Q 1f,

i nternediate ridising; and said Vl&)ger crRvasd i &9 tmi_dmfeah sgtidlacahay t At
the liquid 15 co 03|t o] th nd fg e (!

tenperature in the range fro g)li oé.@ ?'qa" %& the metg]‘ sg“f%ﬁﬁe
in the range from1to 300 seoﬁmkg tb&ui:vamgmt of alements seléctedtfrion the

f f tact with f ¢
S oo TP A e ngsg'o«s’r&dﬂ%&hsimng 9t Th, ZEQTBOSEY] OBel [ 8F  Hfa

and drying the drying said Apyer 9% tbe lJ.qu d composit:.on fron
35 20. 4 A process agg@rehdUnt OgEdpi (TTI] donBr p;aaa af sam metal

addi tional step (1V) selected fr%}_é he q:%lﬁug ﬁnggﬁetdia%a r‘l"Pdﬂ‘gd wYthB\ a

coating a netal surface with 8¢
conposition fromthe end of stige (ihl the range from 2 tnill| ageondsvafifer

Eﬂiecﬁgles zﬂfpatcgat 't coating is £8BpPeES, WBThe DA hd ¥nd Rakinth
metal temperature during drying to a value
15 between 30 and 75 * ¢; and
(Iv.2) contacting a metal surface with the liguid
composition from the end of step (III) at a
temperature in the range from 30 to 60 * C for a
time in the range from 3 to 30 seconds, removing
20 the metal surface from contact with said liquid
compoaition from the end of step (IIX), rinsing
said metal surface with water, and drying the
rinsed metal surface within a time from 2 to 10
- seconds after rinsing is 'completed, while
P bringing the maximum metal temperature during
drying to a value hetween 30 and 75 * C.

LA, 0



of the tot al .amount of el enents sel ected fromthe group

consisti ng of. Tiy, Zr, B, Si, Ge, Sn, and drying said | ayer
of "t he I/|qU|d corrp05|t|onfrom10 36 ‘the end of step (IIl) into

pl ace—en sai d net atomposition and proc&dsr ?é‘ﬁ%reé(‘htng ajnternedi ate rinsing,
within a Abstractof | the Nplacumia om *10 seconds after
coating is conpleted, while fripging

tenperature during drying toﬂﬁ aégﬁ)ﬂmxtbe:{em@ ﬁéiti

C, and (1V.2)as BfHiFacandoan coxisiey hydeoxidey md/mecarhqmt@ such as

conmposition fromtjg glgg? ?{; aﬁ%& (k! b)j,eﬁi- fhixture m.th longt %@Eﬁr @ttﬁbil?.'&gm

the range from 30 to tinme I'n the range
3 to 30 seconds, ragBinsE ggttling Of any olift phasq,t fvens F"Bﬁﬂc&hﬁa@ﬂ‘lﬂﬁbh

said liquid o) droxide?on@fs'&aﬁﬂoﬁéﬁn tﬁmﬁﬂduﬁf&bephéhﬂhg Waé' “a
said netal surface rinsed

th wa er d dr
surface within a tﬁy':nﬁF %ﬁl&) with o su?%iclenggorﬁrqedf tpélrtlﬁlﬁl n§°
is -conpleted, whstatger 1:.ght and mhxe nghe omistnren Ligiore mﬁa&l’m cloudy.

tC.errperat ure dur| Orhe clear m.xturgr é)d %Q'ﬂe"é\%i%et dah eltndl be m err]
10 with water soluble and/or water dispersible polymers that
are polyhydroxyalkylamino; substituted polymers and/or
copolymers of p-vinyl phenol, or with soluble hexavalent
“and/or trivalent chromium, to produce a composition that
improves the corrxosion resistance of metals treated with

15 the composition, especially after subsequent painting.
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