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‘ ' conposi tion in aqueous dispersion IS
wo g\drégfg?dggﬁni c titanate and/or zirconate The prg&%dzﬁdsﬁb%‘iss
invention relates to an anticorrosion coating 5
conposition for netal parts; Which is based on.
particul ate netal in aqueous dispersion conprising an
organic titanate or. zirconate conpatible in aqueous
: Igtt@i;@m.ofoéfbﬁr %iﬁn@Oh%ﬁi oRRkieRal kY, aaghkbane- basefersion
I nder, and water. 10 In tﬁ% sense of the present
- dommrisiony dmecexpribssiiormnate janthbere(sireonphei ble in
organi ¢ phase"” and "zirconate(s) conpatible in
~organi ¢ phase" are understood as neaning every

BHapLesbht anakRrandnZ I FOQRAe POt agomalidderadidn coating
wat ef, that. is to say not soluble in an aqueous

conpesition 16randtahi phrka, addichon s daseldi eRrvearbiculate
i d t t. hydr ol ysi_s r.eact ] .t he.
SRAh B ERiehPacnebrRbRRt SRvbrng ot il Hrggfil "Eitanate

ot | ZARRETE CosnphtbbBei NraqugoeduphagRasancor in organic
"zirconate(s) _conpatjble in aqueous_phase" are ‘
. phARS steRi e Weam nif Eneskased riyiier « | #3Raretehd

‘zirconate conpatible with water, that is to say.

soluble or enulsifiable or dispersible in an aqueous
TONMReR t Eense Thele thee geoesat | i roraganion t i ttdeat expressions
and organi c_zirconates which have been sfabili;ed bg te (s)
CHeF3R3oh (5 ITHey 2R 1P K etit SeEIHANR PRRAR[ afBE ~21TCOnatels
S 25 t] 18( SYhasdd "ohel fRIL AN G & meanin
échonggg s%g% Fﬁgggégaﬁ%%afgtaﬁﬁgis, as well as the . J
evegani orgendondt Bsanattonpadi ligdonaigyanpt peeeteddnle with

be_used .i n_aphydrous composj t,ipns.as_ca : ‘s
FEiTul BT ho Aden 2oy it deariy Platfeaf"agudBLE: composition
26 65 OFh P19 BRI 5168 DOl TobvroncdOmagebtise and to water

However, these organjc titanates, as well as the
Orgdrekysie correesorhave the di sadvantage of being

P CORLLY S 0 1B Sy aBel S MINGIUI Gy e gt cpsons

or exanple, in'the
cabeamité he) compatible in agueous phase" and "zirconate (s)
éompatible in agueous phése" are understdod ag meaning
every organic titanate and zirconate compatible with Water,
that is to say soluble or emulsifiable or dispersible in an
agqueous - composition. These are‘genéraliy organic titanates
~and -organic -zirconates Which have been 'si_:abilized by
chelation. They are likewise named “cheiated (o-rganié)
titanate(s)" and “chelated (organic) zirconate(s)".

The organic titanates, as well as the organic zirconates,
compatiblé in organic phase can be used in anhydrous
" compositions as catalysts, reticulating agents,’ surface-
treatment agents, adhesion promoters Or anticorrosion
agents. However, thése o:xfganic titanates, as well as ‘the
organic ziréonates, have the d_isadvantage._ of being very

sensitive to water and to moisture inasmuch as they are

hydrolysed wvery rapidly.-For example, in_thetbase of the
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:P%ﬂ%23|dﬁgto agc ?8@@%&%?% ofYa ‘Orposftt
phBeput 2ohe iimpriayers ﬁlﬁh&&dt@|ﬁﬁb§dr&h@ m&d&h&y51s of the

WD 2005/ 078026 PCT/ | B2005/ 000488 2 hydrolysis O

WO 2&0%53%2&] butyl titanate, the follow ng rea%{:?&l?zgﬂsmowss '

occurre: 1) conversion of the organic titana

hydrated titanium oxide Ti(OH)4: 5 Ti (0C4119)4 + 4H20

-3 Ti(OH4 + 4ACAHOOH 2) theng2 formation of titanium

dioxide Ti02: Ti (OH) 4 -* TiO2 + 2H20 In order to
~avoid the fornmation of titaniumdioxide,. the 10

nydtangles and:zikeenales panpati bl Rchfceqr 0AE PhRSEowing

us be enployed unde rlgorously anhydrous
r@m@dibhsnsccuﬁbesequentIy the preparation of

anhydr ous ,conpaqsi ti ons S Lapate
1} POGHEE B1C0n: (1% STETRganFLtaiphas b0 Loatedah figantum
oPYa¥ery (eangt rai ning handling 15 precautlons |f |t S

wi shed to avoid the hydrolysis of the organic

Ti{0aihd e froéﬁn@aﬁlmfdﬁibmﬂeé%nﬁs@ﬂnt act with air,

noj sture_.or_traces ter, t reS|stance
2bft$??ang?§@agFO?i gggglugb 5%5§fe%f§ or gani ¢
Tph@§p4canpg§!ungﬁg@ed by substituting 20 two al koxy

.groups by chel ati ng agents. These chel ati ng agent sc,
contaln functi onal groups cont ai ning oxygen or _
1| BLAdeN & oMl A D1apBeRat 9on! A 1 AtaddiGn LBARKE, . the
Ti f%na e or i rconate, ese organic titanates or
t it angbatesridn chetatside § ocompart ibilleeviirs cobgarbt uphesien must

ke "o B oo SeBERRRLY PR T ithtYions.
c@?rg%@ént%scrt gs Isfé}?afagﬁohn éﬁum&f&l@t ebriggitions

1S. a I tanat e conmp ein organlc
cohpsésifyZERtiAamite BZOR TErahheheacompptihdeesn organic

atible in a hase) which a%kogﬁﬁgﬁ

. handllng
conpr

organlc titanates and zirconates
organic titanate to titanium dioxide on contact with air,

moisture or ‘traces of water.

"The moisture resistance of titanates or zirconates

cémpatible in organic phase can be improved by substituting

two alkoxy groups by .‘chelating ,agents. These chelating

agentsn contain functional groups contaihing oxygen or
nitrogenA-atoms- which happen to stabilize the organic
titanate oxr =zirconate. These organic titanates or
éirconates in cheléted form can likewise be solubler in
water, preferably in the presence of a weak acid of the
acetic acid type. For example, the patent US 4 495 156
describes titanates in aqueous chelated form (TYZOR BAA

which ig a titanate compatible .in organic phase, TYZOR LA

and TYZOR TE which are titanates cdmpatible in aqueous

phase) which allow the adhesion to a substrate of a

composition comprising them to be improved.
The hydrolysis rate of the organic titanates and zirconates

depends on the size and the complexity of the .alkyl group
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depends on the size and the conplexity of the alkyl
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nore
I'ze of the alkyl group increases, the ng?gﬂBywymm#m
hydrol ysis rate decreases). This is the reason why the

organic titanates and zircomratles- in chelated formare
| ess sensitive to hydrolysis than. the tetraal kyl
titanates or 5 the tetra-al kyl zirconates. The patent

HS4 %2 Lhdest (Eéqﬁf Eﬂ@tﬁy {%%@?é 9§§¥3?ﬁﬁfa the more

conprising a short-chain al

: EhéCE@drolgsﬁhomatehﬁetﬂﬂdaésﬁJtT%Emelsrtherceaaba why the

and zinc powder. This coatin co ositi

FRIFALF b SH9B5 P8asPLorF dreT Rl Fhaletsiafprm are less
$bAH208L G Wi Waféwslér%awetﬁér teti%a AL eeafbtes or

this patent teach that the addition of silicate
the ostrhealisy$t nieconsiesance of organic titanates to

B ST SR 0 COROBLLED &5 B0 QB oot e

. ShipEokenglh 6ABLEARYaEA Bh&A |ANG e NAoRMLTW Si (OR) .,

the adhesion of a _conposition conprising it to a

subBerhtehathe agkydnit itRGR gD eo8831Hearrt pedngn zine powder.
ueoy Qsitian c

ﬁﬁ&g 8?r fr%%?%%%oMQﬁnls:ﬁ%giéhfhtg t%§b9E35§ of_the

éﬁﬁcéﬂ@shﬁﬁt &hel N 5t Q0P Sivh kAN modieerap pf F el t]@et h&r " The

substrate, undergoes hardening in heat in order

""%?F%W?H%Stﬁé 5his BabeRFateaGht khaitotde PERITIGR ﬁ);t silicate

LOIEPS RRe | %% etf%é%§{§%§§ bhe dﬂ%ﬂcﬁhtanates to be

Fesi stance-o I's coat strate, e coate

Inesedvate 25Tkehsm optoamizhd y b@ompm:sulmth o an  organic

suppl epent ar risin for exanpl e,
soboas P Pa i AL heer aPR ot e ArynelRehabe silicate,

-é&ﬁ@f& d tioh {HC 0L PPEALT NGod Nt Ro@NadPHROYhe adhesion of a
~conposition organic titanates, and/or 30 or gani c

oompendtbon vpephéringejtare in sgbsltaese -or non
chel ated form and conpati ble or not conpatible in

.~ aqueous phase. They have |ikew se discovered that the
il igate®) EP 0 808 883 describes an aqueous coating

composition based on pérticulate metal,‘free from chromium,
intended to be applied to a substrate. This composition;
once applied to the substrate, undergoes hardening in heat
in order to provide the said substrate with protectionv

against corrosion. In order to increase the corrosion

,re51stance of thlS coated substrate, the coated substrate

can optlonally be coated with a  supplementary layer

comprising, for example, a silica material.

Surprisingly, the inventors have succeeded in incorporating
into an aqueous composition organic titanates and/or
organic zirconates, whether they are in chelated or non-

chelated form and compatible or not compatible in agueous

- phase. They have likewise discovered that the application

- to a netallic gubstrate of an agqueous coating composition



to a netallic substrate of an aqueous coating

conposition - 4 based on particulate netal conprising
organic titabates and/or organic zirconates all ows

the resistance to corrosion of the substrate to be

i nproved. The anticorrosion results being sufficient,

a substrate coated by such a-cgnposition does not

need any suppl enentary |ayer of anticorrosion

coating. In addition, a coating is obtained whose

f loepeicld | bty pmdtie&lstanCﬁet?lShgﬂﬁﬁri§iﬂﬁ dﬁﬁ&h%?ﬂﬂiitabates
qual 4 ' LS particul ar a nt ageo in _the
cgggb%%{aﬁg%gg?égsi2%”%%%E%H§¥ofa??f@ﬁk. EﬁeonereSlStance to
asPEdosoher e cifs prtdwe dedudns tanattiecor tosi otvecoatiimpgoved.  The
CORRATIORi0h NEdAlli S Baths kased A ﬂ%ﬁtéCEEBEQrate coated

tal in aqueous dispersion conpr|5|ﬁb, int
f &M GGy FpropBias bnon (Peeeenehgesedy arusspppleaentary layer
Orogfa!’liamlﬁiidcﬁm_faiﬁlcaﬂd/@éa?iﬁ@@natﬁ ; aQ}q?lttiqu%%a- laoating is
particul ate neta r.a mxgure o artficulate netals _
18&F€lfﬁa;@?%ﬁ?aﬁggﬁégghl%ynﬁﬁg:§%§%%¢%%@8 to \gftsks is of
: Vgry. pgodd0%uaiienei nwhhehsum opathécalganiyc ddiamedgcous in
aRg/or 2kl g@n : f. the sil.ane-based binder is
betﬁegﬁég andgggﬁf%$%ggégbpgggﬁﬁ% 8333%%5@%6u3|y
conprises 0.5 to 19% by weight, with respect to the

t ahaloei ghbe O, t RO rGOMPOSHLLONA! OF 98 fcbit ]
and/é? zin%%%ate ang lto gowabyemefb t, mf% rggféﬁtcoatlng

ec
CEOTRESLELER i G 0L ihea oAt 4d o BRIticulate metal in
skbapeubasié@pkiraden Wmmondidg,ond hetet B8118WIMEf proportions
oRE%ngnkhégna e %nglgt Z|rconate_and S|!ane-based
bithder 1's*Betweén™?°8nd 20% by weight, with respect to
t heant orghnuei ghtaoktehenddopogiitriconat®he oOr.gamioc 24% ;

[LangLesicanabe GRRSENCLr gMiGe gLoup Leougtihuled X ) .
the ofganic titanates conpatible in organic  phase an
t h8 6PgAHFé titanates conpatible in aqueous

.= a silane-based binder : 1 to 25%;

- water : g.s.p. 100%;

wherein the sum of the organic titanate and/or zirconate
and of the silane-based binder is between 5 and 25%.

- The composition advantageously comprises 0.5 to 19% by
welight, with respect to the total weight of the
composition, of organic titanate and/or zirconate and 1 to
20% by weight, with respect to the total weight of the
composition, of silane-based binder, on condition that the
sum of organic titanate and/or =zirconate and silane-based
“binder is between 7 and 20% by weight, with respect to the

. total weight of the composition.

The organic titanates <can be chosen from the group
constituted by the organic titanates compatible in organic

phase and the organic titanates compatible in aqueous
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geously Cl1-C8 tetraal kyl titanates Wi CCHBRUF/ 0488
represented by the followng formula (1'): 5. Rl
R4-0- i-ORR2 O R3in whichHR- R2, R3 and R4
i ndependently represent an optionally substituted
Cl-C8 alkyl radical. The C1-C8 10 tetraal kyl titanate
bs advant ageously chosen fromthe group conprising -
PP8fFaethyl titanate (TET, Ti(OC2H5)4), tetra- .n-butyl

Thit anatie (s Ti cb@PAtRb3E androct ybesentycolphase are
titanate (OGI, Ti (02C9HL7) 4) The organic titanates
aguapheEBPasly ofgaks c PHASR YR 5 9anahgde Weich can be
i I5t 144 .af ed naty . yconpati bl e
rRpPREREr e B A g 2T
- chelated formnot conpatible with water (conpatible in
organi ¢ phase), it is especially possible to cite
those marketed by Dupont del$bnnurs under the nane
- TYZORO AA 20 (titanium acetyl@cetonate) or .TYZOR DC
(di i sopropoxy bisethylg&g&ggheéa titanate). The
titanates conpati bl e in agueous phase are
advant ageousl y chel at ed tLtaﬁ%tes, whi ch can be
represented by the follow ngkyyeneral formula (I1"):
ROIl,00-0R 25 Y-X WO 2005/ 078026 ‘
PCT/ 1 B2005/ 000488 6

in which R1, R2, R3 and R4 independehtly represent an
optionally substituted C;-Cs alkyl radical. The Ci-Cs
tetraalkyl titanate is advantageously choseri from the group
comprising tetraethyl titamate (TET, Ti(0C.Hs)4), tetra-n-
butyl titanate (T,BT, Ti (OCsHy) s) and ocfylene giycol
titanate ('OGT, Ti(02C3H17)‘1__) . -

‘-'I‘he organic titanates compatible in organic phase can
likewise be organic titanates in chelated form not
compatible with water. As éxaﬁples of orgamnic titanates in
chelated form not compatible with water (compatible in
organic pha_se), it is e'specialiy possiblé to cite those
.r__narketéd by Dupént de Nemours under the name TYZOR® AA
(titanium acetylaoetonate)- or TYZOR?® DC (diisopropoxy
bisethylacetoacetato titanate).

'_The titanates compatible  in agqueous phase are
'advantageously chelated titanates, which can be represented

by the following general formula (II7):

.




. in which Rand R independently of one another

represent an .optionally substituted Cl1-C8 al I_(rleB ~
WO Z2004078%6 X and X' i ndependently represent &CI/IB2005/000488

functional group. conprising an oxygen or nitrogen
atom and Y and Y' independemtl-y 5 represent a '
hydr ocarbon chain having 1 to 4 carbon atons. X and
X' advant ageously represent an am no or |actate

.radi cal. _The .organic titanate in _chela f.ar.
. 130H‘kﬁ‘é'tfjk"bﬁeainrq gqu Béfpefgeﬁﬁgﬁolfg oglﬁv%n%gélge&{rsﬁe)? resent an
o?ﬁﬁ%ﬁ@lﬁ&omsﬁﬁ%-tgﬁ:@lt%cﬁoﬁtbg utgukyDy théical, X and X’

ri ethanol am ne titanates (TYZORO TE and TEP marketed ,
ipjepgpdantdy NegikRsgnt AS afueahprel ofTSanferprising an
i at 10 s | at.ed _f c at kbl e ue
O%J‘ﬁé%gl, ?? Plé%%%ﬁ%% sgft%gng]si bl'e tlgb ci%tdép t %gseq@ﬁ?eﬁne%ently
5 rbyrbupant adbytiroiambans cizder hiakd ngarte tBYZ0RELLOIA atons . X
(al kanol anine titanate in chelated form) and TYZOR( r% Lo
ang ( &Hel AW BILAT0UE® FRPTIHEE ¢ AR dFMiPRe GgarizState.
I%xi'&%g&ate cah be chosen fromthe group constituted by
‘ Icwie Zzirconates conpatible in organic phase 20 and the
zirconates conpatible in agueous phase. The organic

irconates conpatible in.o ni.c phase are; . o ,
THey SRERHIGU L SOREE1 67 SPPAALRY ToPPh SRIEREIRYS df ageous
10 pbB8sel S e38VAREabYot By f ehbewhnEAdu Mha GlrbupRiconstituted

RA-OZr-OCR2 | "O R3 25 in which R, R2, R3 and R4
biyndépendentigthanrleseine artivinaoral | (TEE08P t fFeqand TEP
Cl- C10 :al.kyl _.radical, e Cl-dlo ,tetra Lrcen :
rrpgkg%@gm e’BﬂEP{}Ecﬁ&ﬁe SFom theAgg?ac%lugé%%lJP@%%t %? egsleganlc

chY aheted APramlatzd chnat ecansat thla- hnV\@qReems0 78626, it
"PCT/ 1B2005/ 000488 -

ig likewise possgible to cite those mai:kete_d by Dupont de
.15 " Nemours under the name TYZOR® TA (alkanolamine Eitaﬁatg in
chelated form) andv' TYZOR® ' LA (chelate. of titanate and
_ lactic acid). '
The organic zirconate can be chosen from the group
" constituted by the zirconates compatible’ in organic phase
20 ~and the zirconates compatible in agueous phase. |
The organic zirconates compatible in organic p_hase are
advantageously Ci-Cio tetraalkyl zirconates, which can be
represented by the following formula (I):
. 1?1 -
cl) ‘
R4-“0“'.'4;.’r-0-“R2

Q
]

R3

25 |
| in which R1, R2, R3 and R4 independently represent an
,optionaliy' substituted ;-Cyy alkyl radical. The Ci-Cio
tetraalkyl gzirconate is advantageously chosen from the

'gr‘oup constituted by tetra—n~pr0py1 zirconate and tetra-n-
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7 butyl zirconate. The organic zirconates conpatible

WO%OﬂS/@ﬂS@%;i c phase can |ikew se be organic zirconates

ted formnot conpatible wth water PGQLIBIA05/000488

exanple of an organic 5 zirconate in chelated form not
conpatible with water (compati-ble in organic phase),

it is especially possible to cite those marketed by

Dupont de Nenours under the name TYZOR(r) ZEC
b%]%h | at,ed %i@gthyl citrate zirconate). The organic

i“Feofat e E0ifpat i bl e i n aqueous phase are 10
Tedvant-agaous! yichehat €8 zdmgonatifise Wirchogganbe phase can
‘represented by the follow ng general formula (I1):
LikewigeO be ~orapmic vzk¢onakeeh Rranghrlated Torm not

i ' lv:.of Qr an .
HAEBRSR! L RAFOL L AR, B, gy romsic

Zindependentity r@piesedt &dmncdoanalcagimeiti enpriidiing water

an oxygen or nitrogen atom_ and Y and Y' | o
ﬁ%@@&ﬁg&ﬁ W qrgirese Mhag Sy dride drh SPRIMEI WaRGRF iPle to
Lq 4 n X y..an L ~advant Y S
R AT g 1 Bupont I HERoNES) RGPV ERE name
TOZORAIZART agdelsined @i athivit ldroledms e riquediedt e

TYZOR .TEAZ, ket ed by Dupont. de Ne L.
LR TERZ merkel . Y DRl 05 NETBUES)e Mndlle axe

ERERAEHJI R 417 aNEEPRASRordted WHilKEWHE b asitsented
to cité that marketed by Dupont de Nenours under 25
biyh & hrearfe LvrdRG wenaz alc fsirand 2of (Idr:conat e and | actic
acid). The particulate netal of the coating _
conposition can be chosen fFPGMfthe group constituted
by the netallic, pignenti&., SLiChIaS al um ni um
manganese, nickel, titani Ut & nl ess” WO 2005/ 078026
PCT/ 1B2005/ 000488 8 _ 0/ ~0
. ] . \Rl
Y—X

in which R and R’ independently of one another represent an
optionally substituted C;-Cip alkyl radiecal, X and X'
independently represent a functional group comprising an

oxygen or nitrogen"atom, and Y and Y' indepéndently

. represent a hydiocarbon chain having 1 to 4 carbon atoms. X

and X' advantagéously fepresent'an amino radical. _
The chelated organic zirconate can advantageously be
triethanolamine =zirconate (TYZOR® TEAZ_nmrketed by Dupont

de Nemours). As an example of an organic zirconate in

" chelated form compatible_in'aqueous'phase, it is likewise

possible to cite that marketed by Dupont de Nemours under

the name TYZOR® LAZ (chelate of zirconate and lactic acid).

The particulate metal of the coating composition can be
chosen from the group comstituted by the metallic pigments

such as aluminium, wanganese, nickel, titanium, stainless
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steel, zinc, their alloys, as well as their m xtures.
The articulate netal is advantageously chosen from

WOOFY8Y3Rd  al uminium as wel |l as-their ail oysPGHEB2¥5EI0p488

m xtures or their alloys w th manganese, nagnesi um

tin or Galfan. The 5 particulgte netal present in the
conposition is advantageously in powder form

di fferent honpgeneous or het er ogeneous geonEtric _
tryctures eci al | her| cal l anel | .a

% cuf BPCt o? 1or ab]I s i PR &%Tstheﬁ’?'e mixtures. The

p@&ittllcmaai@ metah atyapbadaaedgkbulds acReEsh Clfeofi Z8inc and
of 10 less than 100 gm even nore advantageously |ess

atlwaﬂmmnp:m as\Werd 1t hes p&hﬁ%‘ulaeﬂt]ebmt ahdi $hedmalnigtwres or

and _al um ni_u t he al um ni um
tl on;ﬁ{fy?%ewfjgés Pgﬁﬁles?ér ﬁl%an i 8%, $‘gfan The
p%.&ﬁmdtﬁ.a]téo Stre by, We'ﬂfés@iﬁtthelnpar theul ab@mggb@ta.on is
while at the sane tinme nevertheless 15 providing a '

SEEANLRGITISHI nyirhppefanceloTst ol Fexent hélomogeneous or

PP GO SREeE . | SN0y sl ) Do,

lahedileimym leottihelzaimcFosmef diheobahder spediBic Ofcirnes. The
ot he ons, of eCOEOITy, t he-al um pium

r for
P&EB‘E%‘:ngaQreepF“@%Pn VRSP PR Kpiaski Rt BRE56Y ppize oOf
1090 L 4Rl aéve.zﬂ %@@%a@éﬂ@&@é&ﬁgw%@éttmﬁ 40 pm.

wei ght ratio of the alumniumto the zinc can reach
Wheh. tTige reoritiemlajfe pegttaltul aatan n@lhcby o¢>rt hAemigbatre ngt zinc

npasition will.not _.exceed approxi 0%
SRRl | bR SRt A bR S L Y, mpepsne i
v"e@yz@rr{m_llnt@tdhﬁilﬁ.éEStf@J@aé}téﬁtﬁpP@pEaE@fG% Bpdw¥ight of the
customarily represent at |east 10% by wei ght in-order

Pegtdptdiata swtal. cohilag %ﬂbpé%h%n(?@meTh§lFfé’-t ahe¥aptheless

n antd t ol e
pEOYi iR, LB MU BRF  Rep T nct® Sl Sond iy, - th
aeam&mairdy yéereddiec @Et at hasabeen ypsepaned weight of the

mel lar form The Eﬁrtlcul ate netal s contai ni ng

P§€F9‘€h‘9§‘taar‘ée'é%%t oRBFS| Fhgs ste 19k heakd pmadt td%%t%%ummwm
t\ﬁﬁﬂtﬁ% Cay bey s usedidir geliby Wirt i .of hety, ingl egigit sp9ha, for

t he conposition.
reasons of economy, the alumlnlum does not represent more

than approximately 50% by weight of the total zinc and

"aluminium, so that theée weight ratio of the aluminium to the

mnc can reach 1:1. The content of partlculate metal of the

. coating comp081t10n will not excead approx1mately 40% by

weight of the total weight of the composition in order to
maintain the best coating appearance and will customarily
represent at least 10% by weight in order to obtain a shiny

coating appearance.

The metal can contain in minor guantity one or more

solvents, for' example dipropylene glycol - and/or white

gpirit, aépecially when the metal has been prepafed in

lamellar form. The particulate metals containing ‘solvents

- are customarily used in the form of pastes, which can be

used directly with other ingredients of the composition.




9 However, the particulate netals can |ikew se be
used in a dry formin the coating conposition. The
sai d sil ane-based bi nder advantageously conprises a
silane carrying at |east one hydrol ysable function in
hydr oxyl function chosen froma Cl-C4, preferably
Cl-C2, alkoxy radical. The silane advant ageously
carries three hydrolysable functg ons in hydroxyl
function, preferably identical. The silane can
additionally carry an epoxy (oxirane) function, which
féV@@N?ﬁrEih%tp@utétbbatammetﬁmmstmm flakehése be used in a
subst il PYIIDIsANlG fgldan dgp  hydr oxyl

function™ is un rstoo ani'ng any chem ca
function capabl e of reactlng with water in order to be

CGmMﬁrEaddlnb@lén@¥§£§éM| ﬁﬂﬁ@ékonad&kﬁtggébéi QnQ§mmmlses a
he co osi t,i ons ; osed can serve _as I hd

age POE TS TiREw 8¢ cafeat oWtthe NosHAlyg abdeh fthction in
bé ystrakxiyvili zédnagaonstclao:hemnffutorﬁiutaogeﬁleoqs, I eaelfie@dbly C1-C,,

T t d
Pt atatierar, ug Chafiihe STEITIIESP G netRRips  three
of Yaxelysabiley f@@@ﬁ@@ﬂﬁlonncamy@QQXwﬁroiamcth@n, preferably

addichit@@ali.t FRY alEQWhEheca%dh%ﬁdQQfghdﬂl gﬁﬁ$g an epoxy
Qd i,ts resistance to corrosion to be I nprove
Sl

PEh& a8 antigebisny r ¥pisdentavaugs 209 byemdicgiation and

oﬁdhbelbﬁtwtOMﬂtﬁé obubke re@@Nositi o Nenisid aneyh8tion  in

t ou easi |y .dispersed in the aquegus nmedi um
&8@0§%pre$%¥ AbtSr" sdPubrRIERSEef é“BHQBPBﬁPgTﬁﬁuf chemical

sfuanél@SledcalsalabI@/arufageeas:ttynq swiane wittdr anin eped¥r to be
feeﬁ%b?@eghgg%g Brﬁghgbkyﬁffhf'”%tho;ﬁ |l ane with an

oxy function and oxyS|I rie with an
epbRy s¥ipasoninashel composhsiionsi xdisebosed, can serve as

pBﬂthHba%gbh%% They llkerS? %%?n%% %&ng coatﬁng bath to

0X cyclohex
rﬁgaﬁ-l%%éyﬁ %91 Padans. Iazhéﬁ@}@)de antggpnaus reaction. The

gByﬁadex&nkmny|tél5&hHOKMﬁi|98@81bEtEthﬂ¥Q@Qﬁ@lculate metal,
tggan%%%fnu¥ﬁg Z|£08nft§yuse%f|s an ogganlc the coating
composition can be improved. In addition, it may allow the
adhesion of the coating and its resistance to corrosion to
be improved. The silane advantageously represents 3 to 20%
by weight of the total weight of the composition.

The silane 1is advantageously easily dispersed in the
aqueous medium and is, preferably, soluble in such a
medium. The silane used is advantageously a silane with an
epoxy function chosen from di- or trimethoxysilane with an
epoxy function and di- or triethoxysilane with an epoxy
function, as well as their mixtures, in particular 1like
beta-(3,4-epoxycyclohexyl)ethyl-trimethoxysilane, 4-
(trimethoxysilyl)butane-1, 2-epoxide or gamma-—
glycidoxypropyltrimethoxysilane.

If the organic titanate and/or zirconate used is an crganic




10 titanate and/or zirconate conpatible in aqueous
phase, the silane is advantageously introduced in
gquantities such that the proportions by mass, in the
final conposition, of organic titanate and/or
zirconate conpati ble in aqueous phase:silane are

bet ween 95:5 and 5:95. The anticorrosi on conposition
can be prepared by mixing an -org8@nic phase,
especially conprising the silane and the particulate

t. aqueo hase, especially "conprising
n% %@hgﬁﬁ t §Fiaﬁ%rC?£%t%r§§Wpétﬂpﬂﬁndﬂb agypes Phase, the

zsm&amﬂeaaxaquﬂnﬂﬂgfouszyu&mm@o@@@éﬁ ﬁﬂnqbéntltles such that

I R r0d it into the_aqueou has into
o?ganlgegggggaggﬁeng&he organi t” t|?é%af§uﬁﬁbl&Pmp°Sltlon' of
zpﬂQ@ﬁaﬁé Eéﬁpaﬁtbleanﬁ/oaqueousopaase danpatt flokeiceich aqueous

Ehgsgh%lq%g@nhgep@%%%eéﬁ dsS 5 Ry | il to substitute
silane, normally present int organi c phase, by

Q:r’%qstlé’ﬁht%o%@#b?l%r@éﬁaﬂﬁ@ pPrgared by mixing an

pbﬂlgahtllconﬁhQSeM@p@xﬁgs}se@d@ﬁrﬁr@rq_}le Ofilane and the
%g@@ %ulg%tanatﬁ:%wg/or %ﬁrconate and “of S|Iane are

a vantlageou 95 YWith9 Afd AUt e Phase,  especially
a@@mﬁtageogslyabetmeandl t6eanadilingd. Wiee tbegengani €itanate

thhanate an é:%rnazt'er Co@&ﬁa;g L coupatiple Ia,%tueoglueou%ghase be

is introduced into the ueous phase,

adD&RPEYEsds| §ithest éothydibeysedumpuls t bbaskl ane, into the
nergehliy present in the aqueous phase. The mass

ﬁggortlons of grganjc titanate and/or zirconate and

0

Ml e dBFBﬁﬁlCt hel e dier dndior aFéragvaheageuatible in
betiweens0 phasandi 9. 3ﬁtroa&@éaS&&&d'EE%YOﬂgéhic'EH%se, it is

CBPLTILHERS IR 0 e U Yol D, Bregepe on the
zbreanare fhersel, shyamdist hergatios thebngteexpi®ssed ziRconate.
CoNRBEteerbRoRssy ba.Re ULAR LE BHORRLEL, i oroanic
t FLBABREeap@ddpr 21rconate and of silane are advantageously
between 1:19 and 2:1, more advantageously between 1:16 and
1:8.

- When the organic titanate and/or zirconate compatible in
aqueous phase 1s introduced into the aqueous phase, it is
advantageously first co~hydrolysed with  the silane,
normally present in the aqueous phase. The mass proportions
of organic titanate and/or zirconate and of silane during

- the co-hydrolysis are advantageously between 0.12 and 0.36,

expressed in dry parts. The optimal conditions for the co-
hydrolysis can be obtained for a ratio by mass of 0.24
titanate and/or zirconate for 1 silane, the ratios being
expressed in dry parts.
In order to co-hydrolyse the organic titanate and/or
zirconate and the silane, the organic titanate and/or
zirconate «can be introduced into the - silane, in an
appropriate




zirconate can be introduced into the silane, in an
appropriate - 11 ratio, then they are co-hydrol ysed
by addition of 200 to 500% of water. It woul d appear
that the duration of the co- hydrolysis reaction, that
is to say the waiting time which follows the addition
of the water, for exanple 30 or _mn, may not have
any influence on the properties of the co-hydrolysate
obtained. If, instead of co-hydrolysing the silane

andtiibe ofgan ¢ hkht anat e o %M&z@ﬁ:o&k%@ﬁ”%&ﬁ g&%&ioﬁ' &f 200 to
ueous phase, "t hey can bé eac
sg gr “atod] /2t 9Tes sl s HPRFACRBPGAF eBH*P%/sthﬁydBéa@E}Pa @éd the co-

'my@e@E@fQF ﬂﬁdﬁﬂMiESt@Hatliﬁ Fﬁh%éykﬂﬁégﬁaﬂflng time which
or.gan i t.ana nd/or z nate conpatible in

a&%ggu% phas? 8%d?ﬁé 5ht?tor i BAtCEo 6§ﬁt?6ﬁmegﬁ 30 or 90
i mpmnevendhenaht ingore osnpn iprfdpeinideesof thehigroperties of the
c [ e t hi t|

z%?ggﬁg%gqﬁangeé% g&%%d t he %@g%%ﬁ% ﬁﬁasg hygrefgsing the
ofdaRte ﬁqinﬁthQﬁﬁﬁQ#Czt¥b®m@$% asddors zarcionanat eompatible

ang/ @q@d@nﬁhﬁséonﬁ@iéﬁm €ah NpAr GaNe H?é]?@lysed separately,
ﬂvantaggg F%Sa Cl-C8 tetraal kyl titanate and

FE6na tQFVanéeFElgﬁvaﬂ?égéﬁ%sl%bﬁ%&?%@ucﬁﬁ igerms  of
geaptiutitestabdh ittyhat the proportions by mass, in the

f | ¢ Ltion, of titanate /or_zircona .
IT%atlggggf'!ﬁg%rga%?c pﬂ%s%?%llgﬁb Eﬁ“%etﬁﬂg%gﬁb/4@lrconate

agempagsbladvdm addmus|yqudminearnddt 500andthe/ 9@ntTherrosion
|bgﬁbgs§%QbH”‘8£nth§m P@%éng%ﬁé”ngﬁﬂfééykég%Qﬁ)rpr%ﬁ?rtles of

virtually always water or a conbination o
ofF§afi ¢ CUIRRSE 1M hemogsl vadtan cahf optthdimal | yibenased and/or

bdﬁrcoﬁ&@%ehéﬁ|beeﬁnbﬂdb@ !%f%h%”%&ba%&%n e RS-
mé? %ﬁl t he co osi tion g nprise 28 to 65% by
WGt PrAATAE, THAN A Y SRAACT P HHEOROERl URBFQRE of titanate
t bed¢omposi tiioponAteor di sgmpatapladvantiageousrganic phase,
egggghggggoq §§|QS%QLC h@etraalkyl titanate and/or zirconate,
the silane is advantageously introduced in quantities such
that the proportions by mass, in the final composition, of
titanate and/oxr zirconate compatible in organic
phase/silane are between 60/40 and 5/95, advantageously
between 50/50 and 10/90.

The liquid medium of the coating composition may be
virtually always water or a combination of water and
organic solvent. Other solvents can optionally be used but,
preferably, only in very small quantities. Typically, the
composition may comprise 28 to 65% by weight of water, with
respect to the total weight of the composition.
According to an advantageous embodiment disclosed, the
- coating composition additionally comprises 1 to 30% by

weight of organic solvent or of a mixture of organic




coating conposition additionally conprises 1 to 30% by

wei ght of organic solvent or of a m xture of organic

12 solvents, with respect to the total weight of the
conposition. The organic sol vents are advant ageously

chosen fromthe group constituted by the glycolic

sol vents such as the glycol ethers, in particular

di ethyl ene glycol, triethylene §ycol and dipropyl ene

gl ycol, the acetates, propylene glycol, polypropylene

al L, .nitroprapane, the alcohols, the ketones,

pﬁégg gﬁg’glﬁﬁgi neFﬁ?PetheEo thé tota weight of the
2cgmposiicdenhy T I pentianesth b¥ehsobakyr ateahteyanokly chosen
WRi-he SRl i ; i I xtures. Dipropylen

ol ych el el s AR Dy obie 6 885e 1 Bl RBXVERFs such as
r EBSonIbfc@kon6freand ofipropestiiomlefr t héiethylene glycol,
ey beRpEBhe THEvEYANtddY @fipsebYert® i §1ycol, th t
advantigeousl @ yomer t_.han §§@6E§qmeigh§ YSSen more oo ates,

b SRYAGBGUSI Y Foher PAUYA CRhB? weil gRE L, with Fairpane, the
telthbolet al thei ghtetainddie EospEEdhé ong1YBeD thethyl ether,

tal L i.clhes have heen prepared n | amel | ar
7242 LLESPRELL G5, BB RERT LR o P TE 21  (cenamon,
cahibe BRirhé,fesnwefllpast ¢helitr paxtulres.forma part

of+ [ ent e it ' ed, .
SELLESpRLERS GBI O R LA UBEL S pggecianty
c68Fi ngFEHIRIVTI t i%n aBEPRPBHal I3nEonerdi seBrotectbon% of  the

bynvieoghenefl nphybdgnu Oy de r Widd) JRSRECH o 038 ntageously
t ot al |q£t g; the conposition. The presence of

ng?V%ae\r/\\ﬁ'i‘ﬂ xfdé MbaESiENFhe SR cBPESsi A aTa@gqrpsly lower
conposil 6k obyakiedws tG ontirtl reﬁpddtle tScﬁCﬂhéi@di)'aél weight of the
P xe t he rit.i cul ate, t N

e o I EE s AR 16 1 Tl oy ete v ngeen prepared
nolybdenefd axi déokdCBins prefetubhy, usetei npamticulate metal
e§§§ﬂ1t§ﬁ§ycaBU&%eO%ﬁhgﬁgo?%EﬁLQ{ysﬁg £épeIEO%g5hQ¥{ form a

a content of nolybdenum of greater an appr oxi mately
' 60% byChakRe opdehhcagestisny, of hehporyhreriiniox désclosed.
MoB may be used in the anticorrosion conpositions in

the form of Qarticles of , ,
Ccording 0 an advantageous embodiment disclosed, the

coating composition additionally comprises 0.1 to 7% by
weight of molybdenum oxide, with respect to the total
weight of the composition. The presence of molybdenum oxide
MoO; in the anticorrosion coating composition allows control
of the sacrificial protection exerted by the particulate
metal in suspension in the composition to be improved. The
molybdenum oxide MoO; is preferably used in an essentially
pure orthorhombic crystalline form having a content of
molybdenum of greater than approximately 60% by mass.
Advantageously, the molybdenum oxide MoQO; may be used in the
-anticorrosion compositions in the form of particles of
dimensions of between 5 and 200 pm.




di mensi ons of between 5 and 200 pm 13 According to
an advant ageous enbodi nent of the invention, the
coating conposition additionally conprises 0.5 to 10%
by wei ght of a reinforcing agent of the anticorrosion
properties of the conposition chosen fromthe group
constituted by yttrium zircoqiugé | ant hanum cerium
praseodym um in the formof oxides or of salts. The
said reinforcing agent of the anticorrosion

PrARestd 8%y ot ot Rg, &@@@9§£%&8@si%H@Eﬁﬂﬂk%%eQH§!éhe invention,
yttrium oxide Y203 or cerium chloride. e sa
r it of eRhREg &SRS itionamidbEtoBabhy Foopadsiess ®f5 to 10%

t hey cormaegit | @F can advapbageays! ¥gbsr copbingd Wddi corrosion
t he abovenenti oped | ybdenum oxide, in a mnass ratio

0. EEREI ST or 2F ngTRGent o8P 16t | cHPYt onfTom  the group
praapertiestedb@By < 2trdduwant ageotshyud), 5 ¥anthanum, cerium,

rej | NG . Aage t ntigorrosion properties: .
Mﬂ%gégﬁﬁﬁeﬁﬁgh %%rggeagggﬁ{éﬁéoaéﬁéeﬁ.éﬂkcﬁgiﬁ?gfﬁrnahe said
ageimisiraing apoEedr rofsi bhe propbreiessidOPpropbdties of the

AT 1 it afs advglhagereus saRbodd vBNlm ERE4808 bN90r cerium
conpositjon additignally “conpri'ses a corrosion _ _
RS pfafefeicr MMt oHng nREBPtoroi Ghentagticorrosion

Slpftl’dapﬁﬁ:ttj]w : L bf OlrthggO't &@hp@fﬁﬂi@ﬂf rm Q&gmgtéﬁt@ously be
P tes, t es, e Sl catLe an orat es ,
DRURIBSE: VASE, Pk CaPl e ot TR verin o183, i @

rritn;atS@resat'ao [Cevél s< ofretime corcderg 0hgénf tof ¥Hebynticorrosion
Vel Qe Wl rﬁ85§ckzt%othea§?5%ka b%EE?OfoFQ?‘< reinforcing

coating conposition. The'coating ¢ nmpositi on” di scl ose
caveRFdial de | nebaprresion phPpRehing: aYeht. <ThE, even more

t higelseriaRi@ REaRt (.5 advaniReepushy aGBRseR M Lo the i corrosion

group constituted by the cellulosic “derivatives suc
a® TG ORTEt MA%eri bfose,  hydroxyet hyl cel | ul ose,

hydcoxytipigopyt€el &nl oseivapelagdese aned@byt At €the coating
“AIRRT AT 19 SRTRRL ) LY LI EKEREr S, O cigion, snniitor
t pégment or corrosion inhibitor pigments such as the tri- or
- polyphosphate of aluminium, the phosphates, the molybdates,
the silicates and borates of =zinc, strontium, calcium,
barium and their mixtures, at levels of the order of 0.2 to
4% by weight, with respect to the total weight of the
coating composition. |
The coating composition disclosed can additionally comprise
a thickening agent. The thickening agent is advantageously
chosen from the group constituted by the cellulosic
derivatives such as hydroxzymethylcellulose,
hydroxyethylcellulose, hydroxy-propylcellulose, cellulose
acetobutyrate, =xanthan gum, the asscciative thickeners of
- polyurethane or acrylic type, the silicates such as the
optionally treated silicates of magnesium and/or of lithium
or the organophilic clays as |




optionally treated silicates of magnesi um and/or of
[ithium or the organophilic clays as 14 well as
their m xtures. The content of thickening agent is
advant ageously | ower than 7% by wei ght with respect to
the total weight of the conposition, advantageously
between 0.005 and 7% by wei ght Tﬁth respect to the
total weight of the conposition: The coating

conposi tion disclosed can |ikew se conprise a wetting

aganty, 44 @h@?ﬁtﬁﬂktﬁgégqt%%%Mggﬁ%éﬁyﬁg%Lgﬁggg%%gxg agent is

wei ght, nore advant ageously between 0 _
WD EAd{UF L siq r t bheRe 7oty Wesight with heespect to the
campes t wedghtheogomprsi téomb &l s€109ed L£BMA ffrously between
CQPR%E?%n? pfgséabllegr S;%F as boric acid, ,
merapor it el 8, PY et PABBEI ¢S FSSRPChorOntl%i Betat weight of
bdhen csaipositiloem .conposi ti on can conprise, wth '
r ec . t he l.-weight ;.0 0 sitdion,. 0.1 to .
oA i b e Aol o U8 TR e agfferise a
eVéER U imsr @ @iantidyeoustytenid edvenBsgeyumty ghtyeof then 4% by
sn«@?alg!utzermoJ@eaaegﬁegﬁébge1%%&&%% S§. £0BRY SP AnPHye i ght,
nDdlg&er, eneral |y chosen from the oxides and.the
hYdtOx FGESoT Q1 k& trded ¥eighramfaddsusopnasitiias -
gﬂﬁesengrﬂmpra:xts:‘.tﬂie>n @»ﬁjsiﬂs;asAos?ertﬂ déilfBﬁy%B ?ﬁbﬂ%ﬁi@édﬁebﬂ Stabilizer
gi Q..Qr oups. an of t, riodjc . ,
TIBD. RIS hBCE e B Lo st URFteaPEFaR acid and
b&eirem gmighestumbandnzi seltTheTpe awdiddiericaancan comprise,
| i QQFQt ' te-0 h s
aggighgﬁfgﬁﬁgdgﬁéta S. é‘?@%%@g?t?%nggésgP%€881Eéﬁ“' 0.1 to
| LREWSe Yt s e PraRphacess 1y sObat itudkt oxoneaghtngnd even

phesphoragvastiedeAss 1£1 r 0RROSphAt € GRI MBPT) weight, of pH
non-ﬁ@ganlc salts, in quantities |ower than 2% by

WSt GREIAZER -r espect to the weight of the conposition
THbecorpapiosian odi sclaosed ikewivant eageerssy faeephr oOfodifier,

g %g%&éngl'qﬁggegoqﬁ§5ﬁilt'% C%gid%%meggé’ éﬁguiﬂghroxides of

alkali metals, advantageously lithium and sodium, the
oxides and the hydroxides of metals belonging to groups IIA
and IIB of the Periodic Table, such as the compounds of
strontium, calcium, barium, magnesium and zinc. The pH
modifier can likewise be a carbonate or a nitrate of the
abovementioned metals.
The composition disclosed can likewise comprise phosphates,
substituents containing phosphorus, such as ferrophosphate
(pigment}, non~-organic salts, in quantities lower than 2%
by weight with respect to the weight of the composition.

The composition disclosed 1is advantageously free from
chromium VI. The composition can, however, contain chromium

in soluble or non-soluble form




in soluble or non-soluble form15 such as, for
exanple, netallic chrom umor chrom um of oxidation
state I1l. The conposition nmay have good stability on
storage, confirmng the protective role of the sil ane
towards a harnful reaction of the particulate neta
wWith other ingredients of the conposition. The sil ane

IlkeMAse may_allow organic titanate to be stabilized.
PUsitot REr aEPBctS* MYy | Sgdvilded ChRORAHMC 0P F osflofpmium  of
C@Mmda;uﬂhlnﬂaﬂélﬂiﬂuuts characterized in that it is

i ne om.,a coatin 03|t|on as def | ned above,
q&gépfgf&%ﬁghgﬁﬂkln@agra%ﬁl S 2% E8h1 ity on = storage,

seakifngdast r thegaprobect hee cm@&eru@ﬂ aybe tdebabei Ngpwards a
S%@fﬁ?ﬁ%’tféé%é%ﬂﬂrwbppefﬁg'OBapg%cﬁngéy Sgtgﬁern§%h other

ener gy, .such as by convection
i AAGEEdd RN ST ePEr abY é%ﬁﬁﬁé@i@uﬂlatTéeteﬁpéaaeurkﬂkﬁWlse may

betnesn ckRGiand 1320Gtd Ao MPIPHYBLielyy 10 to 60
m.nut es ?é convection o%ﬁlnfrared or for 30 seconds
t3% APRETEE  ByPEfduct tHF T eACST dPFGUiEedn an  anticorrosion

advartiageous embmﬂﬂl&wn,pdﬂts ANhe@eeirgRedCoahi NBhat it is
Wighh- 55 |t m.an, atjon ope ration_ i,nvalving

pr %gﬁlﬁgaa:% 19 oﬁ%?g % COaEERY ﬁ&noﬁg?agﬁgﬁHQ% above, by
t BPreyaned n@@@kltng gamslnby @Dprﬂqa]ﬂﬁ'lq-hmnta:llfugatlon, the

eeekdYng §%9Qra%H@h‘B¥Bﬁ§né {g&atée%085k6n§588eratlon by

i nduction, at a tenperature o etmeen
aGVRRLHgedudiip T2k hene By Yer SEEN76E, Ih eorveetion er infrared

IbﬂlﬁﬂdU@Khdmr @Qef@r&@lwﬂéﬁ&ﬁﬁé@noh%nQHQrf‘%emperature of
rOX|na§$Oy ae q§ % m nut es by i nducti on.

FEelodbonG. =P e be fod GRAFSXIIR MM ] oFpt §0 mimutes

obycasawaniuﬂnrnmauafKBEeﬂor@nyEmmlBerse&b@@ﬁfﬁb 5 minutes

SB f e substrate, especially by cleaning and
? ?ﬁ? ggé%ga5|ng Under these conditions, the

tﬁF@Qﬁéé@goﬁxth@ldﬁQV@BaﬁgﬁguBHamudﬂxmannn|EUenamth60rr031on
bebueeng3 P {1l ofe@)1and 80pm (0 gipB) ahd on operation

prefe
1nv05v1ng, prior to a baking operation, a drying operation

of the coated metallic parts, by supply of thermal enerqgy,
such as by convection, infra-red or induction, at a
temperature of between 30 and 250°C, advantageously of the
order of 70°C, in convection or in infrared for 10 to 30
minutes on line or for approximately 30 seconds to 5
minutes by induction. Before coating, it may be judicious
in the majority of cases to eliminate the foreign matter
from the surface of the substrate, especially by cleaning
and careful degreasing. Under these .conditions, the
thickness of the dry coating film thus applied may be
between 3 pm (11 g/m®) and 30 pm (110 g/m?) and preferably
between 4 pm (15 g/m®) and 12 um (45 g/m?), more
particularly between 5 pm (18 g/m’) and 10 um (40 g/m?)

In yet another aspect, there is provided the metallic



between 4 pm (15 g/ n2) and 12 pm (45 g/ nR), nore

particularly between 5 pm (18 g/ n2) and 10 pm (40

g/m2) In yet another aspect, there is provided the-

nmetallic 16 substrate, preferably of steel or of

zinc-coated steel or of a base layer of zinc

deposited by different nethods of application

i ncl udi ng nmechani cal depositioen,1l6o-cast iron or of

alum nium provided with an anticorrosion coating as

defined in the abovenenti oned conpositions. The

neRStre teub st ¥ et erahy be fpreifusty tofeat bug-¢eated steel or

exdm ebhyealbreat rtﬁmtzi\h&hdepbg?{%% ¥y Wil Pferent methods of
phosphat e substrate can be pretreated in

. __Thus, .t [ '
oF& lgg%ﬁggg’1@%}ugé§gnﬁp§@a§36ﬁgspﬁ%p@SEEéppng'Qq cast i1ron
i ogn ain @#Wmﬁmimmy Ptoeiﬂedt®itﬁgk¥25@ﬁtﬁi@5%ﬁgb@%ecoating as
(o 1 of: _zlI I Lt .5 .ta . n
sth %I%Il%%ﬁiotl er1.: %%sgggﬁeﬂi%%grlé) n?és(,jo % |Oc?eld_'léwsgqueous
cdRposieiten léfc CEubBtiretteaaldayl bict apates,idustlgndedefadred, for

t beampnepasat i:0n 0t amefat | PO LONRALIQN £Qr & vy phosphate.
n&bﬁ% ic, substrate in aqueous dispersion, prepared
f a

WiersURsdinfie Griydt Lot vertedf tpnpadprnder have, for

- cembaplieng A ShoapeatsaLbYitAggalofl €88n ORE 4 guantity of 0.1

hydrqgl ysahl e function in hydroxyl function, froma ,

t¥ aﬁat or %ﬁr%oﬁgPéﬁaﬁﬁﬁan§%§391O%rééﬁ?clﬁha%eqéﬁﬂtlty of
f lom wat 4r g/mA. t he fol | owi ng proportions (percentages

by mass): - water-sol uble organic solvent : 0 to 20%

- _silane-based binder : 20 to 50% - C1-C8 tetraal kyl

t tlanat el And2teether conspect, 5 theR5%is wateeridedjsgn aqueous
1eefpbrithencont ext-di scdOsed cfhatsis B2e22) MEddCror the
silane__can be found in the presence QP_ T:cg
t BEPRAFRYLCOD t ffat & afBABENG| r 66HRES 1 tiionwouf A appeametallic

t hagsthet_si |Hm_8,acjdéo%13l/dm:¢s¥>‘?e%ifow,m ?@E@E@eﬁ from a water-
Cc tion, I.S ca e of _.reactil Wt the . |, .
aggvgﬁégtP% S& My ot Wﬁpﬁﬂt55?%n?0£%&@%%uﬁ?ﬂtalnlng a sllane
carrying at least one hydrolysable function in hydroxyl
function, from a titanate or =zirconate compatible in

organic phase and from water, in the following proportions
(percentages by mass):

- water-soluble organic soclvent : 0 to 20%

- silane-based binder : 20 to 50%

- C1-Cg tetraalkyl titanate and/or zirconate : 5 to 25%

- water : gsp 100%

In the context disclosed, that is to say when the silane
can be found in the presence of C;-Cg tetraalkyl titanate
and/or zirconate, it would appear that the silane, in
‘hydrolysed form before condensation, is capable of reacting
with the abovementioned hydrated titanium oxide and/or
zirconate in order to give a partially stable polymeric
chain containing silicon and




zirconate in order to give a partially stable
polyneric chain containing silicon and 17 titanium
and/ or zirconate atons. The silane then appears
capabl e of stabilizing the C1-C$ tetraal kyl titanate
and/ or zirconate. The chem cal reactions could be
witten as follows: (1) Hydrolysis of the silane:
RS (OR)3 +3 HO.-. RS ( + 3 RO (2)
Conversion of the organic titanate or zirconate to

h)@[@ér@ﬂuﬁ' 'éﬁa'/B@ oillzécgr%?_rrrl% g@t%e' Mde vpe (Rane t‘ﬁfq"en appears

acti on between
hﬁﬂ%ﬂlk@tﬁt aﬁFﬁFﬁéFZlEgr EORI Lﬂn—ﬁm detxpdlkké titanate and/or

hydnaomsedt si lane: chdmi®all Odehce XD bouid be written as
X( 2W2 R-Si Q(OH) 2] The silane and the organic

ti at"€’or zirconate can thus associate in order to
formthe) foiyctm]r@mrdﬂ dhepadyinié ¢ chain:

X 2. - SI(,OH), 2}, Eh d
ead taothe For it Sn0r & RostSMRETcr chat it e
fol | owi (7g fcmnﬁﬂrwl(qn l9E u%eoq:n@am f@ta@a)teoca -Omtdonate to
OH OH @y drday Etl(tlaHJ)um idt \M?d%r?idn?%ﬁsc?éﬂs Ti or

Zr. The water-sol ubl e organi c sol vent

advant &gedtisI’y schiodef20 fo ohi Pk g’rdlu;?\ d?ﬂ;t ituted by
the gl &0l ireas@)ivents tSueeh &She tfﬂ»ei ﬁ@coltﬁiehﬁﬁﬁn dh

partlcular dlethylen I eth | epe and
di pr opyTefie gyt f** Cf%%récgthﬁ o?ﬁﬁ[]e'ﬂg%leycol
t he al éofRalsd, (GHle keKc)ﬁH$4 «przopyfme;néz R 9/icp omtzner as
le Xt e | rryln at
2ﬁg'h3%ﬁ sa%ﬁg %ﬁhctlé%n%i§ kggroxyF functt Ongte can thus
céﬁﬁ&ﬁﬁé&q n- hergendep iforadvdr afeblsting partlal polymeric
chain: X (OH),.2[R-Si0Q(0H) ]

The reaction can continue and lead to the formation of a
polymeric chain of the following formula (III):

OH

R R
MR
HO—{-$i-0~X—0~8i-0J-+

OH OH OH

formula (III)

in which X represents Ti or Zr.

The water-soluble organic solvent is advantageously chosen
from the group constituted by the glycolic solvents such as
the glycol ethers, in particular diethylene glycol,
triethylene glycol and dipropylene glycol, the acetates,
propylene glycol, the alcohols, the ketones, propylene
glycol ether, as well as their mixtures.

The silane carrying at least one hydrolysable function in

hydroxyl function contained in the binder is advantageocusly .




18 chosen froma Cl1-C4, even nore advantageously
Cl-C2, alkoxy radical. In addition, this silane
advant ageously carries an epoxy function. The said
silane is preferably chosen from di- or

trimet hoxysilane with an epoxy function and di- or
triethoxysilane wth an epoxy fuygtlon as well as
their mxtures, in particular ganma-glyci doxypropyl -
trlnethoxy5|lane or beta- (3, 4-epoxycycl ohexyl) ethyl -

tbh@%%&OKM&hhaBeclIb? ClvE8 Hﬁ%&?agg¥gn£é @Qégfgl%l Ca, alkoxy

adv @ggously chosen from the group c rrsin _
t &6 &C hy 17 iadidtien - Teh L s ¢ i Fana- aéﬁﬁypagﬁ@aﬁAVecarrles an

( EpBRYy mmmcxiqﬂenegéy@aldIéﬂnaﬁg (ChreadradRe chosen from
Clz S8 letraa ¥h02|rcgnate % chosen from_the %roup _
conpri‘si ng terra®HYpropyf Corflt e*BREYt ePPETHOButdRd di- or

ztﬁ@@ﬁ@pgysuﬂanhe‘auueoaa aﬂmpm§|ﬁbmmt1km@ r&gi webyl as their

MAS$t@fesCl- C8 tgtraal k d it and/qr. zircanate B
W th respéct to the S|%%ﬁ% 7% r m 60/ %nHCldOXYPIOPYl

abvaReibesysiyaps 50/ 50 WHX|bﬁﬁﬁ-éévénﬁageaayBQOh@xyl)ethyl—

4@&@Qeﬁﬁ&kg§ﬁuaﬁae aqueous conposition of Cl1-C8
gh ¥ gltana nd/or Cl-C9 tetraal kyl zirconate
c 1pFephP EHERYRHT x FAGAPRES &I ARV ISR Bifter chosen from

thhesa;mbllp t anapm.sﬁ.n@l MO 6o el ftfltaﬂﬁﬂ?:éssﬁl‘m fheetra-n-

| ubl I
SPL A AR 859°01 QLo LD L L (oc) anc
aﬁhﬁt |@:rrCaatt©tr@&\lkjale zigfcarmet e enmi nchgsquanfirdéy dfhe group
“@Bﬁbrlgﬂnhh'Stéﬁfguﬁl%fgp§9rnjztf5%§§tCB L& ﬁak%¥ra n-butyl

tltanate and/ or zirconate’ can or ex
i ALFERNBEE i AP0 thE SERISNG oYt iliom f oi?h%l pethad| by mass of

sObsty at €t +fe BEHEOUS taPHRSE, a1RBRSCT 8l k¥oARte with respect to
ag#ICOYTOSIOH coO tlng O OSItlon based on

Bi CHIERE bt af tPR sUarspETsi Ghlvaptiggeously to 50/50
|maxtmng,thév&ntagéoonlgftblnamﬁunmdxamuﬁe 19 In yet

a@ﬂéh%hu%%B%CQnXéJB f%lé% pﬁPVbdqy tgg% l pltanate and/or
C1-Cg¢ tetraalkyl =zirconate can be prepared by mixing the
silane-based binder, the said titanate or zirconate and, if
necessary, the said water-soluble organic solvent, with a
small quantity of water and then, by continuous progressive
-addition, at a low rate, of the remaining gquantity of
water.
In this stabilized form, the C;-Cs tetraalkyl titanate
and/or zirconate can, for example, then be introduced into
a coating composition for a metallic substrate in agueous
phase, especially an anticorrosion coating composition
based on particulate metal in aqueous dispersion, while
limiting the formation of titanium dioxide.



conposition as defined above in pretreatnent for
coatings or adhesives , in posttreatnent as a sealer
based on netallic particles, in passivation treatnent
for substrates based on steel, zinc, alum nium or
steel covered wth a zinc-based coating, or in an
additive for inproving the adhesion of coatings or
adhesi ves i n aqueous phase. Exenplary adhesives nay
be pol yurethane, acrylic or rubb&P.- The exanpl es
bel ow show ways in which the present invention can be
enpl oyed, but do not Iimt the present invention in
% f%&hi GROtheEpa? BPFER, ofthate t &5t Ryavaided Uahesgise of the

Im@myﬁsﬂiﬂmﬁeéﬁﬂﬁgfﬂﬂ&dtéﬁ%v@aﬂﬁ|%m@ﬂ%ééﬁMéﬁﬂ|Yor coatings
stalnlsgﬁ steel panels w E ow car bon content,

| & n&CE§SH" 5t he col'd. PSA §r%ﬁﬁmﬁﬁtpr%%ar%d F53LQ" ofpased  on
ale il liimmgregitaic lda, aircl passbgasbbut teaatihban, fiolte substrates
pfﬂé@e C@H he Jwped, gh&h a?lLﬁtllﬁ?lrﬂrpg Badl‘ta dl”c]:%vered with a
rinse water and afain inmersed in e cleani
scﬂ%ﬂq‘@@seﬁﬂft‘é@a’?éﬁﬁvalom imheans@dgiitgne t ﬁerpan@sovmg the

arseindsnged vaﬂh &@@t%ﬁ?@r and C!ardrféélve%opli&at !aaﬂeeﬁs phase.
t e cogﬁln the te panels and wei ght of

ArYh@COrEAT SFalty A% Rodatedthianea Wﬁw&zﬂc or rubber.
fashlon by dlpplng then into the coating

C 0S| b i t hdr,awi n and draini ng,the . .
cgjrg;%o& mgﬂ i n)bee\@cesss%‘?w ‘ﬁ?%s, %%v‘éﬁ%ﬂ:h ?Pﬁe?r\ﬁsteﬁlta invention
meder dtce enprovady, adettodp aed tlhen tbythe npedéate invention in

bakiNg Qh 8Ly Ng at ambi ent tenperature or pre-
har dening at a noderate tenperature until the coating

is dry to the touch and thus baked. The coating
\/\@lr@@)b&a\é@o%o@@/ Q%%O%@sl%@ﬂah%a%%/ 000488 20 (ng/cnR)

e determ aratlve Wei ghi ng before and
RO RRELE bheruePEy artdie t bo8br REAIHT (f#5® typically
Q%ZﬁﬁnQBQSGSMGQHItheldTwn&mSaSl@ﬁCCatBoﬁObbﬁ$bQﬁ oflaminated

Cg%t%%ep%&hELl%&ﬂgﬁ%ﬁ&?qy?yprepared first of all by immersion

in a cleaning sclution. Then, the panels can be wiped with

a cleaning pad and then rinsed with water and again
immersed in the cleaning solution. After removal of the

sclution, the panels are rinsed with tap water and dried.

Application of the coating to the test panels and weight of

the coating:

The clean parts are coated, 1in a typical fashion, by
dipping then into the coating composition, by withdrawing
and draining the composition in excess of this, several
times with a moderate stirring action, and then 'by
immediate baking or drying at ambient temperature or pre-
hardening at a moderate temperature until the coating is
dry to the touch and thus baked. The coating weights




LA
eIy
w3

5 neans of the standard salt projection test (saline
m st) for paints and varni shes | SO 9227. In this test,

WO p5/01882¢ s are placed in a chanber naintai NneBCHIB28065/000488

.10

15

20

constant tenperature where they are exposed to a fine

projection. (mst) of a 5%39¢| ne sol ution during

specific periods of. 10 tine insed with water and

dried. The extent of corrosion of the parts tested

can be_expressed in the formof the percentage of red

874 cmf_:)xaﬁpbe detegovipesi thyrcdased:viver gaigbingt aedoee and
atl b 15 in organi c phase Constituent Quantity

?ggg ?dl propyl ene glycol) 170.60 R405 13.00

RO56 éﬁ Qgs@éﬁaﬁbé”t6|@6%1%§1QQ (Zisac spashelane@Qmation:

SITane A-1873 90. 00 Uenydranlu 5. U0 bOGlun1S|Ilcate :
Bheorepdstangei ¢o7 BOUws Yderkincextedop8rbe iw Bmasured by

I 0. 00 .Kel 5
83T ! kRO (0, BcEEhIB A (Mifhe wmior)
ﬂ@prpam&tselaﬁdgz’:%mism@g expigrt7, 2thl ghebr gk, Vikhe parts
powder _mar ket ed by Eckart Werke 3

,§r@| yEL@S8fbr obY| t A et RIBRT | affaiptréngton)at 20a constant

é%%%g%l:%%}&%g@hgﬂég% éS,QQEZ%Q‘Q/ gét%ce)g‘ﬁnonyl p enolprofjecmon'

RdDso) of ROSH% sappiner sOLit-dnn ﬁ%ra(r@ agpégific periods of.

time, rinsed with water and dried. The extent of corrosion

of the parts tested can be expressed in the form of the

percentage of red rust.

Example 1: composition baéed_on ofganic titanate compatible

in organic phase

~ Constituent o Quantity (g/kg)
DPG {dipropylene glyéol) _ 170.60 '
TTRACS 13.00
R95® _ 14.00
Dry aluminium?® _ T25.00
Zinc paste' 245.00
Silane A-1877 . 98.00
Dehydran®® 5.00
Sodium silicate?‘ 8.00
Boric acid : 7.50
Molybdenum oxide® .00
TBT (tetra-n-butyl titanate)® T 20.00
‘Kelzan’ ‘ 0.65
Water . . 373.30
Table 1 '

‘% zinc in the form of paste to approximately 92% in white spirit

2 Alu Chromal VIII powder marketed by Eckart Werke
3 v-glycidoxypropyltiimethoxysilane (Crompton)

% sodium silicate (Rhodia)




Kel zan/ Rhodopol 23 from Rhodia $ supplier DuPont de
Nenours 5 supplier Lavollee 10 supplier Cognis SA '
Wozfﬁi&u‘rw]ze 2: corrp03|t| on based on organic tltmﬁgzﬂosmomsg

conpati ble in organic phase 1 a) conposition:
Constituent Quantity (g/kg) G (di propyl ene glycol)
175.60 R40 13.00 R95 14. 002 y alum nium 10.00 Zinc
paste 260.00 Silane A-187 115.00 Silicate H300 10.00

- Boric acid 9.50 Molybdenum oxide 10.00 T"BT

€t Ethaciabed ybonvlehemile) o6 (R0 el gnREE 65suppdier Oxiteno SA
(Bdelz32p Tabl e 2 b) Results of tests of resistance to
.saline ration. of bath Density coating
F@&F%V&ﬁ‘(?éo?“’ol 2 %ﬁg‘)mi‘ %r (g/n?) saline m st

® (swppiidr BuPht6d20@houd) 19.8 1944 15 20.1 1752 Table

5 ° 3.0 20054078026 PCT/ | B2005/ 000488 22 Exanple 3:

conpasition based on organic titanate conpatible in
. suppller Cognis SA ,

-Example 2: composition based on organic titanate compatiblé

in organic phase

10 . a) composition:
Congtituent ‘ Quantity (g/kg)
" DPG (dipropylene glycol} 175.60
. R40 , 13.00
R95 _ ' , 14.00
 Dry aluminium _ 10.00
Zinc paste . : 260.00
Silane A-187 © 115.00
Silicate H300 - 16.00
Boric acid 5.50
Molybdenum oxide : 10.00
T.BT (tetra-n-butyl titamate) | 60.00
Kelzan . : O.SS
Water ‘ _ 317.25

Table 2

b) Results Q:E tests of resistance to galine mist

Duration of bath Density coating - Resistance to
(days) layer (g/mf} gsaline mist
‘ (hours)
5 ' ‘ 23.6 ' ' 2064
;0 ' 12.8 1544
15 . 20.17 - 1752

T_able 3



organi ¢ phase a) conposition: Constituent Quantity

(g/ kg)  DPG (di propyl ene glycol) 153.50 R40 13.00 R95
WO 20d5/@8026Dr y al um ni um 10. 00 Zi nc paste 260. 0GcthBhé8®0043s

A-187 95.00 Silicate H300 10.00 Boric acid 9.50

= Mol ybdenum oxi de 10. 00 TET tetraethyl ene titanate)"

40.00 Kel zan 0.65 Water . 374.35 5 Table 4 11

suppl i ed by DuPont de hbnnurs b) Results of tests of

resistance to saline m'st Duration of bath Density

Bwabilag 3Respspastieidro bagddy o lcageni¢giiinstd i crapatdble in

alllC . . . .o
procesEFor preparation of an aqueous conposition

of "t et)r abwpybitidmxnate, -organic titanate conpatible
in organi c phase: 15 The follow ng reagents are m xed
in order: a) 30.00 g of DPG (dipropylene glycol) b)

&Eours) 5 20.8 456 10 - 19.7 360 10 Table 5 Exanple

50 00 g 0@nsti€&&nd¥187 V[)1005/078@2£ﬂuty Q;ﬁgﬂ
ROG . 14.00
Dry aluminium | - 10.00
Zinc paste ' 260.00
Silane A-187 . 95.00
Silicate H300 : - 10.00
Boric acid 9.50
.Molybdenum oxide _ o 10.00
TET‘(tgtraethylgne titanate)* | - - ~ 40.00
. Kelzan 0.65
. Water . .. T , 379.35

5 Table 4

1 supplied by DuPont de Nemours

b) Results of tests of resistance to saline mist

15

Duration of batﬁ T Density coating Registance to
(days) layer (g/m’) saline mist
o (hours)
5 20.8 456
10 18.7 360
10 Table 5

Example 4: ©process for p:eparation of an
composition of tetrabutyl titanéte, —brganié titanate
compatible in organic phase:' 7
The following reagents are mixed in order:

a) 30.00 g of DG (dlpropylene glycol)
b} 50.00 g of 511ane A-187.

agueous
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15

20

25
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The sol ution obtained is allowed to st énd_ for 24
hours. The silane, introduced into the DPG before the

WO 20BRTs026eacts 5 with the water optionally presaBioos/en048s

the DPG An uncontrolled reaction of the organic

titanate wth the water optionally present in the DPG

is thus avoided. 100.00 g of 29at er (=100,00 m) are

added respecting the follow ng procedure: 10 i) add

0.125 m of water dropw se and then allow the '

sol utd)onc.0ostand MBT L@ etivaltey]l itilkanepeat step i) 5

times; iii) add the remaining quantity of water at a

rate of 0.25 m of water/mnute/3 pul ses, or

:r%%p LRABES YoM RP83 Hh 1% Rle) 2uekl fe FRCURMSs. The
aqueous conposition of colourless organic titanate

siid aneht ai nedodGoadl| iottyst bhs @RE appéare itthe sTaBEumsgacts

these are silica crystals. The total dl%{r?éioﬂpgt

t hat
‘Wtiﬁg‘, pridifar at'PER¥of Wi Us P58 8hpodtt i on of An

HREGARHG1NIdRNBEEcL 8 APPSO XIHFRE ebYgahilk 30ivhfatdhewith the
aqueous conposition of organic-titanate is allaowed to
watemd obdd cae Llen premenodis thef SPE a5t tONE By )

St ot ca hodes et BEE S Ko |
EB08nes °bs il cRBR0%; bt #PE, ST SRsppeting the

fagleausy ¢aiveestuiiean of organic titanate. conpatible
in organic hase: - The process proceeds in_th

f ashiddn 61 e BBl eok WBGere AR it Rhe HEANFILYY the
of T%%Edﬁqtorno@%c%@ajr@_%Q,ioqog‘milﬁ@e%queous conposi tion

of colourTess or sonetines slightly ‘yellow organic
tit addt)e riepeaitt aitred 1)WS 2066078026 PCT/ | B2005/ 000488

24 E):ﬁ. laetid&tlrper °:?§n?§’i£fx§g p&ggr?{fégiroonf Ox]:va 0,393t e of
0.25 ml of water/minute/3 pulses, or approximately
0.083 ml of water every 20 seconds.

An aqueoué compogition of colouﬁ:‘l;ass organic titanate is
obtained.‘sﬁall crystals can appear; it is assumed that
these are silica crystals. |

The total duration of the preparation of the agueous
composition of organic titanate @ is approximately
7-h 30 min. N | |
The aqueous composition of organic titanate is allowed to
stand for at least 24 hours before optionally -being

introduced into a composition of -anticorrosion coating.

Example 5: process for preparation of an aqueous

composition of organic titanate compatible in organic
phase: '

The processg proceeds in the same fashion as in example 4

. except that the guantity of TuBT introduced is "30.00 g.
An agueous composition of colourless or sometimes glightly

yellow organic titanate is obtained.



conposition of organic titanate conpatible in organic
phase: The process proceeds in the sane fashion as in

WO 2@sampbe 4 5 except that the quantity of TBRCT/IB2005/000488

10

i5-

20

. 25

introduced is 40.00 g. An aqueous conposition of
colourless or sonetinmes slightly vyellow organic

titanate i s obtained... Exén%#e'?: process for

preparati on of an aqueous 10 conposition of organic
titanate conpatible in organic phase: The process
Epeopkeds §n, phecssme f ok orp:a@amiehmn'pl el amcepiqueous
that the quantity of TBT introduced is %%@ _
cmeoaaaﬁeﬁt obf SFPAfe A fsl?%nrﬁ%d&eéfmtsl oomg Afganic
phas@queous conposition of colourless.or sonetimes
sllghtly yel low organic titanate is obtai ned. Exanple
TBe coucesisoprestsdande dthe samei ﬁgsb@nposaa i bp example 4

accordi the i nventi on Qn . or tJtana
e SGeBb IRt RS TR Y easRR an.onaan 40.00 g.
AR0BEPRSLLIOR R RARUL &F t a9RLErPBEAI Bed sbﬁletqwgolﬁiﬁghtly
is introduced”into an anti corrosi on coati ng

TY@éhpwsprgénlcTébténetBeHQWQhﬁﬁlaéﬁes ‘the formul ation

of the conposition thus obtained and that of an
anticorrosion 25 coating conposition of the prior art
%@hedo ot pabkaises Soganigrdpdwatagion WOE an agqueous
78026 PCT/1B20051000488 25 -. Cbnpq i.tion
cEﬁHﬁBéF%Pﬂn ef tﬁEgaﬁégor&¥ﬁ@nﬁ$eth€°ﬂﬁ go organic A
P%%% 8 i nvention A (g/kg) DPG 160.60 160.60 Silane A
0.00 90.00 Water 383.30 421.10 Tetra-n- butyl
THB. QR ocddist gmat@ceds in, the same fashion as in example 4

except that the quantity of T.BT introduced is 40.00 g

and the gquantity of silane A 187 introduced is 70.00 g. An
aqueous éomposition. of . colourlesgs or sometimes slightly

yellow organic titanate is obtained.

Example 8: corrosion resistance of a coating composition
according to the inventiom based on organic titanate

compatible in organic phase

‘The aqueous composition of organic titanate obtained in

example 6 is introduced into an anticorrosion coating

.composition. Table & below indicates the formulation of the

composition thus obtained and that of an anticorrosion
coating composition of the‘prior art which do not contains

organic titanate.



Dry al um nium 25,00 25.00 |anellae Zinc paste 245.00

245.00 Mol ybdenum oxi de 8.00 10.00 R40 13.00 13.00 ,
WO 288507862600 14. 00 Dehydran 5.00 5.00 Sodi umpsiT/iBHas/e00488

8.00 8.00 Boric acid 7.50 7.50 Kelzan 0.60 0.80-

Table 6 The characteristics of conposition A are

reported in table 7 below ™5 2Put ati on adhesi on

appear ance pH density % of viscosity of the solid

bath 72 hours excellent very good 7.7 1.35 36.1 54s

(23C) 5 days excellent very good 7.9 1.36 37.0 64s
1.39 .38 3 70s

‘ , . good 8.1 9.
(26C) 15 days excEIIed?mWEFthﬁ%d 7.|0Cemppsupiap 88sthe

(26C) 20 days excpl ledbryehy tﬂao@ﬂe 8p2id2 A ¥ 1%}'@5;)
(25C) 25 days excpl)ent yery good 11.39 39.4

(240) Tabl e 7 WO pIFEFETReRE F‘@ﬂf@)deS/ 000488 26
ez resi stance of [he T Woi&@igeosi T1ons 10 Thggapi ne
st i-s- conpared. ! The resistance vallues to_the saline
IntstenenBadbfed are| summari®®eBlin tablle 8 bel (w00

GRFaasT tion accordyng 1o 34¥ 3Qonposi o of ieggrior
: t invention A B Density Resistancd to Den3|tv

RS BnkeEYb  coating | afér®%aline i st.coatimng |ayer -
st @ e | St -

- ﬁry aluminiuﬁ 25.00 - 25.00
lamellae
Zinc paste 245.00 245.00
‘Molybdenum oxide 8.00 10.00 -
R40 13,00 13.00
R9S 14.00 14.00
Dehydran 5.00 5.00

| Sodium silicate. 8.00 8.00
Boric acici 7.50 7.50
Kelzan 0.60 0.80

- Table 6

The characteristics of cémposition A are reported in table
7 below:

Duration| adhesion | appearance| pH | density| % of | Viscos_iﬁy
of the ' solid
bafh
72 hours | excellent | very good | 7.7 1.35 36.1 1} 54s (23°C)‘
5 days | excellent | wvery good 7.9 1.36 37.0 | 64s (23°0C)
10 days | excellent | very good 8.1 . 1.39 38.3 | 708 (26°C)
15 days | excellent | very good 7.9 1.40 40.0 | 83s (26°C)
20 days | excellent | very good | 7.8 1.42 | 41.5 | 121s (25°C)
25 days | excellent | very good | B.1| 1.39 | 39.4] 908 (24°C)

Table 7




(g/n2) (hours) (g/n2) (hours) 16 704 16 208 20 880 20
260 24 1056 24 312 28.1232 28 364 32 1408 32 416

wo 20880780984 36 468 5 Table 8 Satisfactory res%éﬁﬂf&@#ﬂoomss

- 10

15

resistance to the saline mst are thus observe

the coating conposition according to the invention.
In fact, for a layer density26f-24 g/n2, it 10 is
" possible to attain a duration of resistance to the

- saline nmist of greater than 1000 hours whereas for a
- TeRNReS] {4t tHPULLAr 43R Ccémg@élﬂ&ﬂéletgw%' %1%% mist

resistance to the saline mst is only 312 hours
igddeemparef- or@bﬁlcr¢$iQW§m@eahkﬁM&ﬂ1heccotheS|salﬂﬁb mist

stan of the coa { ast tripled under
mteﬁé em?o%i bgﬁ‘l%oﬁ%% based on

organi c tltanate conpatlble in organic phase 20 The
addition of ‘small quantities of organic titanate (10,

SEnsEi5608/ aqnondingwsot Hee Jubampest tgions PEabke armfoaf D
2005/ 078QrenREAA 1B2005/ 000488 27 nDbeqfnun1OX|de to
-~ bhe introduced to be decreaged,. which allows a

| i herskidon of Rewdstenes,tad)i | e Rewwdérvi ng ggatbtance to
c@QE 16RO LBIULL Spy din T h@oarﬁﬂgo %?gr € a £% st

ositions| (table 9), the g nti ane 1S
&) t o 4496b¢hﬂb¥@ht and th g/qdantlt of(hours)
nDIngenunl XTade 155 4BUULBL o208 by—wetjght gt
respect to tihe quantities g¢gonventionally lintroduced
i nt 028nt i corlr osi on88dat i ng|conpos2ai ons. . 260
24 ' 1056 ] 24 312
28 1232 28 ' 364
32 ‘ 1408 32 416
36 1584 T 468
Table 8 '

Satisfactory results for resistance to the saline mist are

thus observed for the coating composition_accbrding to the
invention. In fact, for a layer density of 24 g/m®, it

is possible to attain a duration of resistance to the

~ saline mist of greater than 1000 hours whereas for a

composition without organie titanate the duration of

resistance to the saline mist is only 312 hours. The

addition of organic ~ titanmate .allows the corrosion

resistance of the coating to be at least tripled under

these conditions.

Example 9: composition based on organic titanate compatibie

in organic phase

The addition of small quantities of organic titanmate (10,

20 or 30 g/kg) allows the quantity of silane and  of



WO WOVOBI0. 00 At er
10.00 20.00 30.00

10

E (9/ kg)

Tetra- xi - butyl

al um ni um 25. 00 25.00 25.00
245. 00 245.00 245.00 Mol ybd

'Cbnposifion Conposi tion Conposition
DPG 160. 60 160.60 160.60 Silane A 187 50.00
PCT/YB2005/000488

453. 20 443. 20 433. 20

titanate Dry
nel | ae Zinc paste
m oxi de 8.00 8.00 8.00

C (g/kg) D (g/kg)

R40 13.00 13.00 13.00 R95 14.00 14.00 14.00 Dehydran
5.00 5.00 5.00 _ Sodiumsilicate 8.00 8. 00 8.00 Boric
Heiybderamy oxd de sho kel Zatedured 7000 520 dd@rdabdd, 9which
allnegggst nmeasur ed

gbfo%§|¥§519&1

are sunmaril ze

AELEPONTE hBe

RO ¢ B2OO516A0488u128. Conposition C Composition D

on E . Weight of

or gani ¢

t he S|Iane
‘%Hﬁéoﬁs Bﬁ §e

éhtlt

- into anticorrosion coating compositions.

| ayer

Zl rconat es,

anat es, i
antitie

:

sit (9~m2) 21 22.5 20.5
| %gg?lﬁstfc(lrﬂmg ofF*279leso A3ocompersyiqasl dtaple 9),

€ 1&r pLoesss ofs i NLEQGUS!T gD 2&%

5 titanates or

-The wvalues of reslstance to the

summarlzed in table 10 below

Composition | Composition Camposition
C (g/kg) D (g/kg) E (g/kg)

DPG 160.60 160.60 160,60
Silane A 187 50.00 'so.oo 50.00
Water '253.20 443 .20 433.20

- [Tetra-n-butyl 10.00 20.00 30.00
titanate l o
Dry aluminium 1 25.00 25.00 +25.00
lameliae | -
Zinc paste 245.00 245.00 245.00
Molybdenum oxide 8.00 8.00 8.00
R40 "13.00 13.00 13.00
R95 14.00 14.00 14,00

| Dehyaran 75,00 5.00 5.00
Sodium Silicate 8.00 8.00 8.00
Boric acid 7.50 7.50 7.50
Kelzan 0.70 0.70 0.70

Table 9

saline mist measured

) ¢rlgzs ving good.

the

%gﬁbﬁgfght and the

' quﬂmkmmyphﬁsmplyhdenum1meﬁﬁn$sph&éﬂcedcechme%NB§Iﬁelght
prepar at,i on _qof the
conventionally introduced

are



10 parts by weight of TYZOR(r) TEP (supplied by DuPont
de 10 Nenours, .60%dry extract) and.25 parts by

WO 2008/0g8026 of silane A-187 are m xed w th nagn@®CrgB2005/000488

stirring for one hour. 113 parts by wei ght of water
are then added rapidly and_thg _magnetic stirring is
mai nt ai ned for one hour. This mxture is then

i ntroduced into an aqueous conposition 15 constituted
of 350 parts by weight.of water,. 8.8 parts by weight
of sodiumsilicate, 8.2 parts by wei ght of borlc ~acid

o141

and gﬁa?tb by '\I'VCIg ~“ro-yb ucuuu,l axt ee-
conposi tion {o éoﬁﬁg 6F@8ﬂ|é p# DSl?HémebanlemBﬁ§§§lon E

WElghtLU#dlil%%Ffﬁ =—drpropytene-gtycol—75partsyby werght

(g/m®)

4 10012114 partis by vt ght - Rentopal2NE

T OO

100113155 pnrfc h\l wed mhf Si-l-ane-A-187. 70 par;s

Red I“ﬁi W@P@ﬁi°f Zi nc phSOe 235 parts Byrowei ght| 25 230

hmmﬂ

10

15

20

25

Atrrtr-Stapa—4 JU_ b: wel—g-h-t——-——Se
832515 5.5 parts. ME?EE? To Yttrium oxi del6 30
parts by weight - aer05|l 38017 0.4 part by wei ght

EhenBise, b90%s =475 5005} BbT %c’g%@*ghe@gmgf%ﬁﬁécgoé\%ﬁgamc

totafhibery|at e AedNh ebenokokpaei HEECAK WO, into
VIIT in dlpropylene gl ycol, marketed by Eckart werke

angagyeryca phena e aridraiy st hiddhrde 16l s of
purit al t 99 99% 5 17 anti-sedi nentation agent of
SI|I8§ %35 nﬁ%éé%ssa) iii) results of the saline m st
i} ept-8paraldidh agC K rag;decbdd@nam@nt i-on:

antrcorrosion coatrn OSI fion accordi ng to t he

1P neétsnbyt eeidlet op ar’ﬁ d BEHe s npidess nt RrReat de

Né§1599§ "G)Ofarlﬂy éxtzE&étPFCéﬁaeb;V,) pgrr%sn%eqxrelght of silane

A-187 are mixed with magnetlc stirring for one hour 113
parts by weight of water are then added rapldly and the
magnetic stirring is maintained for one hour. .
This mixture is then introduced into an agqueous composition
constituted of 350 parts by weight ,'of water, 8.8 parts by
weight of sodium silicate, 8.2 parts by weight of boric
acid and 9 parts by weight of molybaerium oxide.

ii) composition,, of the organic phase:

The organic phase contains:

- dipropylene glycol - 75 parts by weight
. Remcopal N4 1002 B 14 parts by ﬁeight

~ Remc':opal N9 1001%? 15.5 parts by weight
- Silane A 187 ‘ 70 parts by weight

- Zinc paste ’ 235 parts by weight
- Aluminium Si:.f:t}_aal"'E _ 30 parts by .'weig,ht

- Schwego foam 8325 5.5 parts. by" weight
- Yttrium oxide® 30 parts by weight

- aerogil 380" | 0.4 part by weight

12

wetting agent of ethoxylated nomylphenol type (CECA)
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Ref erence bath: reference conposition: The aqueous
phase of the reference conposition contains: Wter
WO 2006078926 t s by wei ght 15 Sodi um silicate 20 NPGIRIE/000488

parts by weight Boric acid 8.2 parts by wei ght
Mol ybdenum oxi de 9 parts hy swight Silane A 187 31
parts by wei ght The organi c phase of the reference
conmposi tion has the same 20 conposition as the
;5 0rgani c phase of the bath according to the invention
CSEBIRT PPTEE Fie® S HEh AU BET I Fe 4PFRd out
¥ @t ethamaigeinigimfdiptdiylbed dycalc andiatgdtlyy Ehigart werke
15 |h%e§<%all%8na€%er el E8ERF SscRbedilfy Order of 48 hours.

resul ts obtained are given in table 25 11 bel ow
™ Ba%uPf PYGHTE GBRE 12 PE on steel (5d/ 4. Be) support
21 Qe - sl el 1 3n ragenSartr bflicaatyix @gnekert i on
Ref erence bath 672/ 672 456/ 840 168/ 336 624 168 Bath
according to > 1150 840/912 336/576 1150 744 the
idinverddoncdabretdd M 20H5hDL6026:PET/ | B2005/ 000488
307aV+CM saline mst results after the screws had :
beemr sl%ﬁ)t}]%cteﬁc@ﬁd%% n‘é‘éha’ﬁh@al igveekiont vPBEAEPBRES1on
and faI 2 ek
screws or tjhlkPg ?OI&OE? i%?bgéqé‘?]&g%%ﬁgc{:ed %‘%\n 'ré%{ftgﬁtwn' the

chi ppi nogggddrad andt aq&agtua phaseat: tcﬂjﬂatng:e(ﬁ (spaet sid) and
Sacrifigial protecfion:. number of hours of exposure to

the sal¥ne TEIRECHIY 3R 11E®d- after incision of
the . CQ@EféEbﬁébtEE%WEtfefeféﬁé@'8 dﬁosi@féﬁts

corresponding to |l ess than 1% of
The agueous phase of the reference com9051tlon contains:

Water : - 463 parts by weight
Sodium silicate 20 I 32 8.8 parts by weight
Boric acid 8.2 parts by weight
Molybdenum oxide . 9 parts by_weight

Silane A 187 31 parts by weight

The organic phase of the reference composition has the same
compogition as the organic phase of the bath aCcording‘to
the invention (step ii)).

" The saline mist tests are carried out after an ageing of
the baths, according to the invention and reference, of the

order of 48 hours. The results obtained are given in table

11 below:

Results on screws Results on steel

(5%/4.8%)  support
' [Such as [V+OE |3 % & | Sacrificial | 2xa®

| ' protection °©
Reference bath 672/672 |456/840 |168/336 © 624 : .168
Bath according to |> 1150 [840/912 {326/576 1150 A 744

the invention

Table 11
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10 rust on surface. e notation 4.8: results :
corresponding to less than 5% of red rust on surface.

WO 200519780261 makes it appear clear that the intPQRIBLI0SM048S

of chelated organic titanate, conpatible in aqueous
phase, co- 15 hydrolysed witfythe silane in the.
coati ng conpositions increases the good behaviour to
saline m st of the sanples treated by these
aconpositions. -.121 dainms 5 1. Anticorrosion "d bee
c¥ati ngMeorfrdsing oniet meratitisc pAFEY BRSesTrFWs had been
sBRELEEULALS %?}eaknet:ﬁaa%%%}gﬂa&er& R b GRS e £alls.
1Il‘n Fe“folTowi ng proportions (percentages by mass):
b gn prgankalihbandbe asghdtsziafteratthe) Rrew24% the) plates
-.a_particulate netal or a.m xture of particulate
had AR SEPIECEGR EWECR| [CineChaSBInE| nddRE 1S GO SaY 2
29 e MBS 1pBcsal- 100% wherein the sum of the
Sér gaﬁfrc::Ln i tanat ¢ ang/or 15. zirconate and of the
° sEhaméfhaded bproezcibtomet weehes afid h2B9e 'of gxposure to
Conposi tion accordi, tog Caiim 1, characterized . n
thEa 53 S r Jafite (T &9 HosEh: Fﬁgﬁirt he group 3p the
c&2P%hit vhed Ry haiti tanates conpatible in organic ..
N phase™and the titanates.conpatible in agueous .
pholset hod Bhe usaydisc cannesranding choséassr Bhpphé% of red
r{gr ug %%n%.t icteut ed" by the zirconates conpatible in
?ga Pc®UBn&SE and the zirconates conpatible in
© agyeaus ophases : 2BsdltEormasidsmrndiaepr dondetse CGlm 5% of

2, characterized in
red rust on surface.

Table 11 makes it appear clear that the introduction of

chelated organic titanate, compatible in aqueous phase, co-
hydrolysed with the silane in the. coating compogitions
increases the good behaviour to saline mist of the samples

treated by these compositions.



that the titanates conpatible in organic phase are
C3,-CB tetraal kyl titanates, advantageously chosen
fromthe group conprising tetfdethyl titanate,
tetra-n-butyl 30 titanate - and. octylene glycol.
titanate, and the zirconates conpatible in organic
phase are.Cl-C8 tetraal kyl zirconates, advantageously
chosen fromthe group conprising tetra-n-propyl
zirconate and tetra-n- butyl zirconate. 35 4.
Conposition according to Claim2, characterized in
that the titanates conpati Bllsims aqueous phase are
chel ated organic titanates, advantageously chosen from
the. group constituted by triethanol amne titanates,

Sand. AVERDECOSFEEIOT32C08tiRg 2z FPRBARAEEXCRoNPAL | HiEdFgltic

10

15 Ongy

20

25

30

35

agk‘ﬁ?ﬁ% BB{!},&'@ @rnﬁ gﬁ?ﬁﬂli&mﬂéterﬁ@&ﬁﬂc il re@Edes dispersion
advant ageousl y .the_tri nol te
R R
cl aymeassharacterized in that the particulate netal is
chosgn 61@amzZE NE: @rht WHd)Yid#ei 28oBLe as ¢ heifo 24%;

alloys and their mxtures or . their alloys, wt
naﬁgén@%%‘flc%ﬂ%ﬁe[ﬁﬁl S ki klSL SF XSl e

composls i onl0 asedkliisng to any one of the preceding

cl ai 78 Chd A RId 8Ghder that thess) | ane- based bi nder
conprises a silane r,rying at |east one hydrol ysable

.fuﬁdW?%ﬁFi?1qTfﬁﬁbxﬁﬁ- Unction chosen froma Cl-C4
al Woxyeirl5 thei cabm 7.ofconpgusi toxganist oridi papatee angnd/or

A% PESECdENGheClRi1EBe-BREEACHERHER i K&iddeen S
't henc?lgsag_ne additionally carries_an epoxy functiqon. 20
a ] . .

2. Composition accordiné to Claim 1, characterized in
that  the organic titaqat;e is chosen from the group
constituted by the titanates compatible inm organic
phase and the titanates compatible in agueous phase.and.
the organic =zirconate 1is chosen ‘from the group
constituted by the =zirconates compatible in organic
phase and the zircorates compatible in aqueous phase.

3. Composition according to Claim 2, characterized in
that the titanates compatible in organic phase are C1—Cs
tetraalkyl titanates, advantageously chosen from the
group comprising tetraethyl titanate, tetra-n—-butyl
titanate - and. octylene glycol titanate, and the
zirconates compatible in organic = phase are GG
tetraalkyl =zirconates, advantagebusly' chosen from the
group comprising tetra—n—propfl zirconate and tetra-n-

butyl zirconate.

4, Composition according to Claim 2, characterized in
that the titanates compatible in aqueous phase are
chelated organic titanates, advantageously chosen from
the group constituted by triethanolamine titanates, and

AMENDED SHEET
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- of organic solvents,

'ethers,

8. Conposition according to Claim?7, characterized i.n
that the silane is chosen fromdi- or trinethoxysilane
with an epoxy function or di- —@ﬂ-trlethoxy3|lane with
an epoxy function, as well as their mxtures, "in 25,
particul ar ganna-glycidoxypropyltrinethoxysilane or
beta- (3, 4-epoxycycl ohexyl)ethyltrinmethoxysilane. 9.
Conposi tion according to any one of the preceding

ctlae nsiroireEtes eompadibd e i aakeawrli havrl fye chelated

P@ 488573 80 ratds 308abin Weidhis19f dap LetShYEARi ne

a mxture of organic solvents, with respect to

t?&?@QﬁQﬂeswelght of the conposition. 10. Conposition

according to Caim9, characterized in 35 that the

égan'(,codr}%??s\i%ggn c%‘ilﬁgﬂgf rtQma'i'x!‘}e oQEOHE 'éi{wséféé’éﬁqwg

vent s | ycol ether

i L agiarti cghamac&eétlﬁwieﬁél dﬂﬁémthet rPiaé hpRdAce gIrés 1s

“anh <P enscokygokluhiialaapt a4 a&llpramyﬁlmm: alloys

m&%ﬁm %Fll é%"%‘él egleg%%fﬂéhfm tll%ggones pr opy %he oo

gﬁqgnﬂ51mmmhyhne@heﬁalfQDQ 4-trinmethyl -1, 3- pent anedi ol
i sobutyrate (texanol), white spirit, as well as their

din
B SR ERIALNDCEC A 18 P Al

addiitspnahayacsepirsds 110, thaty g b?l%,ﬂpghlf’a%?d bindex
[pRICEY M0 id@ineM Ak FRISALCAt 1 adtheonh ot azlyd\wlghhbmfa

Rer t
SRBCBRORNER BTy THICH D, CORPRE T ot ot AAOHY
additadnal |y conprises 0.5 to 10% by wei.ght, with

-respect to the total weight of the conposition, of a

i nf t_of §
ThoschomPOR 1 g Ot A oret F Sy (¥ ERR pieE8ding
Elamma;urrhah:aqthamﬁqi d@r ithat ‘i;?%s%%ﬁﬂﬁ uﬁfjdp_ﬁlt)ﬁélly
EQEPYOE axidascyprrmictiaint.s,

8. Composition according to]_ Claim 7, characterized in
that the silane is chosen from di- or trimethoxysilane
with an epoxy function or di— or triethoxysilane wiﬁh
an epoxy function, as well as their mixtures, ‘in
particulaxr gamma—glycidoxypropyltrimethoxysilane or
beta—(B,4-epcxycyclohexyl)ethyltrimethoxysilane.

9. Composition according to any one of the preceding
claims, characterized in that it additionally comprises
1 to 30% by weight of orgam_c solvent or of a mixture
with respect to the total we:.ght

of the composition.

10. Composition according to Claim 9, characterized in
that the organic solvent is chosen from the group
constituted by the glycolic solvents such as the glycol
in particular diethylene glycol, triethylene
glycol and dipropylene glycol, the acetates, propylene
glycol, polypropylene = glycol, nitroprqpaﬂe, _ the

AMENDED SHEET



advant ageously yttrium oxi de Y203, or 0.2 to 4% by
wei ght, with respect to the total weight of the
conposition, of a corrosion im#3bitor pignent such as
20 al um nium triphosphate. 13. Conposition according
to. any one of the preceding clains, characterized in
that it additionally conprises . a thickening agent,
advapt ageous) YiRe 0REtoned Y6 IREoRy 1eergIgl YEPLh “}eg:;ﬁéctethe?'
to the total, L ght 106 _Lher2608P98 tibutgrdber otexanol),
wet t4 1Ry %’dé?ﬁmﬁggga%fgg%ousffg 0,1 fo 4% Dby weight
Wi t i etspespitic,t Be vethl afeFBRtT JAXHESSconposi ti on.
30 14. Anticorrosion coating of netallic parts, _
characterized i,n.that it ] tal fdRMSF oo i pceding
éonﬂcﬂs-iti%ﬁ“%c%l&’fln CFé’ﬂS%S%?of g%gﬁ ng.1.to %JS% DY o rises
Spr ayli digs ,S aetd mgrterazaing ot s akEngaet Rt PR tigat SO,
the coat '{ggﬁ%gr l@%ﬁtb@mgﬂclﬂﬂcﬁiﬁﬁd dxicﬁ,ba@gcmg Zppect
operation by supply t he ' Vi 3 ch as by
convse tihsn, £ty &Fé&g%rognﬁg%tFo%éﬁte]foz*r{abl y carried
out at a tenperature of between 180C and 350C, for ]
ppr.oxi .Q:10 GOcBI-AYRLES thy seenveet ich tdre i prfgceding
1 ed,lc%’r %?A%"@]@éggndsctoﬁ %’bn#t £8 Qé{di{‘?é‘&éi%?-comprises
AVENDEDrSHEEharagkeriged bR F8RFosFoR“Coat i ng of  oht
et g |§ G.pares meomsighiy  witk| zgspert khdhg @G le eI
in that ri f@ki ngr opergdiwfurdig cageatt of the
met &l i@h%arfg'éméé)se%ub' ected ta a ndry%ggmope‘g@éi Oyroup
by supplopISERS MR ES sudh as by convection, .
1 ENf 1y et i@fadead ust | ghtribepecizdicpninmg PHfr &GF-1
etween 30, and 2500C by, Conwset | F Obxidppr our mat®l ysalts,
10 tpﬁaﬁorﬂyﬁ“ﬁt%{e"é o%gl ine or by indyction. fon 30, a3 by
sec audsrtte BonsAit e¥ETEH ™ 6 OFANT cof Pési on coat.ing o the
et gldiighthar ke thaceesgeny to the total weight ~o0

composition, of a corrosion inhibitor pigment such as

. 20 aluminium triphosphate. '

13. Coﬁposition according to any one of the preceding
characterized in that it additionally comprises .

advantageously 0.005 to '7% by
of the

claims,
a thickening agent,
25 weight with respect to the total weight
composition, and/or a wetting agent, advantageocusly 0.1

+o 4% by weight with respect to the total weight of the

composition.

30 14. Anticorrosion coating. of metallic  parts,
| characterized in that it 1s obtained from a coating

composition according to one .of claims 1 to 13, by

spraying, soaking-draining or soaking—centrifugatit‘m,
the coating layer then being subjected to a baking
35 operation by supply of thermal energy, such as .by
convection, infrared or induction, preferably carried
out at a 'temperature of between 180°C and 350°C, for

approximately 10 to 60 minutes by convection or infra-

red, or for 30 seconds to 5 minutes by induction.

AMENDED SHEET



- 35

to one of Cainms 14 or 15, characterized in that it is
applied to the netallic parts to be protected, with a
t hi ckness of the dry film of -Bétween 3 pm (11 g/ nR)
.and 15 .30 pm (110 g/ n2) and preferably between 4 um
(15 g/n2) and 12 pm (45 g/m 2), nore particularly
between -5 pm (18 g/nR2) and 10 pm (40 g/ nR) . 17.
Metal l'ic substrate, preferably of steel or of 20

zinc-coated steel or of a base er_ af, .zl 0
by dlsffelaé‘r‘?tlcﬁEtrﬁﬁagn GP2Epp¥i 8§t %lfﬁa]qr%&lcug)carq%o Rddiing
meckahiccilinleppsi thangetofr icast -im obhat, oprapgmtm gmbaking

pr oy dedé{ﬂ N b a%agg& f@&mf@%af& %Cé)féiiﬁtﬁadt@d to a
one® 8 X Aqueous co ositio a
£ - Gsyioor awaAtion: AYarPPihi@hdEReFar! ¢ RBSZ9Y. “Sulh as

preg?r Adfeafion, Coﬁiﬁﬁwedorﬂmsiﬁdm@tlém,r aspecablly at a

substrate in aque 0 £
wat BEFREEBERES o 30';#% n‘? Q]nr o %G%Y Qﬁ‘v@ctlon or
Conhﬁpﬂbﬁgmatswah@ @ar |39| ﬁ\gnaperseggt 13pe o by induction

hyd%8£y§abls@céﬂastt@r5In{idwsqul function, froma
titanate or zirconate conpatible in organic phase and

1Gromwater, in the foll ow ng proportions (percentages
by m@ss)anBbcernesion sebaibing op§amrEasbiGepprtsg acrording

20% S%ké”%’fb@ﬁ%@img' ndebr: 180 t£BabB%rErifedt éhr abbkylt is

tltanaeand/or zirce ¢ 51 59 ®, with
1008pPRMERNF2| T %\?gtl %E% ‘@0 a‘%:c%?g?ng Yorn @
a aitmid.l&;asdna@ﬁctfefl! |tilad fn*lrm tcn%tbqtﬁ@e«nat%m 1plE) and

%yg?(ﬂ ﬁmsqlﬂgntg/hg cggaeﬁrefé@ﬂm;hebet@emz congt t{lGeg /m°)

d2ap st rﬂﬁ% : éf? U Bt Y eﬁé‘lgr@%?os b
and(m pgbw?yl emel @0y eol {4@ e }.

17. Metallic substrate, preferably of steel or of
c—coated steel or of a base layer of zinc depos:.ted

- 20 =zin
. methods . of application including

by different

mechanical deposition,
provided with an anticorrosion coating according to one

of cast-iron or of aluminium,

. of Claims 14 to 16.
25 . » )
' 18. Agueous composition of C;~Cs tetraalkyl titanate,
intended for the preparation of a coating composition

for a metallic substrate in aqueous dispersion,
prepared from a water—soluble organic solvent, from a
carrying at .least oné

30 Dbinder containing a silane
from a

. " hydrolysable function in hydroxyl function,
titanate or =zirconate compatible in organic phase and

frorﬁ water, in the  following proportions {percentages

by mass):
- water-soluble organic solvent : 0 to 20%

- silane~based binder : 20 to 50%
- C;~Cg tetraalkyl titanate and/or zirconate : 5 to 25%

- water : qgsp 100%.
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acetates, propylene glycol, propylene glycol nethyl
ether, the al cohols, the ketones, as well as 'their

m xtures. 10 20. Conposition-3geording, to either one

of Clains 18 and 19, characterized in that the binder
conprises a silane carrying at |east one hydrol ysabl e
function in hydroxyl function chosen froma Cy-C4

al Ii@xy beﬁpegbi:é&? a&cogamﬁqswtdt m@@%ond;ngzutaarmymzed
one of 0 racterize {
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ftrl met hoxysi Tane. nposition according to
angivhera$. Cains 18 to 22, characterized in that the
Cl-'Ca tetraal kyl titanate 1is advant ageously chosen
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23 in pretreatnment for adhesives or coatings, in
Pesit t r PR3k tasna azeakaingased My omi abfi Claims 18 to
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*g5ded Bn SPESI T Uhi ni um or
stc@giries an epoxy function.

22. Composition according to Claim 2i, characterized

in that the silane is chosen from di- or

trimethoxysilane with an epoxy function and di-’ or.

triethoxysilane -with. an epoxy function, as well as

their mixtureé, in particular gamma-glycidoxy- .
proiayltrimethoxysilane or beta-(3,4-epoxycyclohexyl)}-

ethyltrimethoxysilane. ‘

23. Composition according to any one of Claims 18 to

22, characterized in that the C;-Cg tetraalkyl titanate

‘is advantageously chosen from the group conmprising -
tetraethyi titanate, tetra-n-butyl titanate and
octylene glycol titanate, and the C3~Cy tetraalkyl

zirconate is advantageously chosen from the group

'comprising tetra-n-propyl zirconate and tetra-n-butyl

zirconate. '

24. Use of the composition according to any one of
Claims 18 to 23, in pretreatment for adhesives or
éoatings, in posttreatment as a sealer based on
metallic particles, in passivation treatment for
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in an additive

covered with a zinc-based coating, or
adhesives in

for inproving the adhesi on of coatings or
aqueous phase. AMENDED SHEET - 36 -

aluminiuvm or steel

substrates based on steel, zinc,
or in an additive

covered with a =zinc-based coating,
for improving the adhesion of coatings or adhesives in

agqueous phase.
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