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invention relates to an anticorrosion coating 5

conposition for netal parts, which is based on

particulate netal in aqueous &iépersion conprising an
organic titanate or zirconate conpatible in aqueous

phase or in organic phase, optionally a silane-based
bantiécorandinat ecoatngn ¢ompeshtionf ihe FFuawiy dispersion

i nventi,on, the expression "tit te(s), ;GmRatdbl e in
oFﬁQﬁfésﬁﬁgsgn gﬁganffrcéﬁg g%s %gggﬁgé%ﬁ%ie %#43
organi c phase” are understood as neaning every
organic titanate and zirconate not conpatihle with

wiber pUaRRNY siEEBRYOROredBEEEl &9 PRNSREGERFEOSIon coating
ﬁ%g%% 1690 153 and which ip addition ks $eRsit iofe ddrticulate
PSEUrFe “and to wat er (‘hydrol ysis reaction). In the
serselofird heppasendi speyent oonconbeiexpgess organic titanate
“"titanate(s) conpatible in aqueous phase" and . :
"Ly C%ﬁﬁ?%](@‘fe &ﬁﬂpﬂ&tt‘rﬁtﬂee i ﬁ%aqﬁ%%%(guf)h%éasear gr im organic

ungersst 0od+asHBARI RY AQ LML RID VIR | anal st .
zirconate conpatible with water, that is to say

sol ubl e or emulsifiable or dispersible in an aqueous

c osjtion. These a g y G tita e ;

o b e <3 S S ARLY  HRI | PP Sppresstons
cheliatdreite (Beyaied ikew ise aaed ¢ el st 'edrfdr yaireinate (s)
25 titanate(s)" and "chel ated (or anicg. i rconate(s)". .
TROTIGANIE 1 APanBFesniss BRAIChs Wi GFgATPCood a8 meaning
Z1d t8§%an§8nﬁﬁwéﬂé%érbﬁag%ﬂH%dﬁﬁﬁﬁ €30 hempsedble with
i n annHydrous conpositions as catalysts, reticulating

agentes;, sirdfrades o esymBEmMt ayEhtsle adhedt oilpROHDdL @PEposition
CTrihat et o3 TR SRR SR to water

organi c zirconates, ave

th@lﬂiﬁ%@ ageefidel hg very sensitive to water and
to noisture inasnmuch as they are hydrolysed v

r
¢ i diche Fapnesaml o then PRASeRse GWAHEAp (he expressions
Zq%sftognsaqczeqsadéém%Pgoﬁ?%queous phase" and "zirconate (s)

compatible in agqueous phése" are understood as meaning
every organic titanate and zirconate compatible with water,
that is to say soluble or emulsifiable or dispersible in an
agqueous composition. These are generally organic titanates
and ‘organic zirconates which have been stabilized by
chelation. They are likewise named "chelated (organic)
titanate(s)" and “chelated (organic) zirconate(s)".

The organic titanates, as well as the organic zirconates,
compatible in organic phase can be used in anhydrous
compositions as catalysts, reticulating agents, surface-
treatment agents, adhesion promoters oI anticorrosion
agents. However, these organic titanates, as well as the
organic zirconates, have the disadvantage of being very
sensitive to water and to moisture inasmuch as they are

hydrolysed very rapidly. For example, in the case of the



2 hydrolysis of tetra-n-butyl titanate, the follow ng
reactions occurre: 1) conversion of the organic

woib@maseet o hydrated titanium oxide Ti (OH) 4: PET/TB2005/000488
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(OCCAH9) 4 + 4H20 -> Ti (OH) 4 + 4CAHOOH 2) then,

formation of titaniumdioxide Ti02: Ti (OH) 4 -> Ti02

+ 2H20 In order to avoid the formation of titanium

di oxide, the 10 titanates and zirconates conpatible

in organic phase nust thus be enpl oyed under

r hydrodyisy sanhyfir odeteondl thwns.  Cahgsghent | ythehe following
preparation of anhydrous conpositions conprising a
FFFgﬁgﬁgngrogc%%Fg%nate conpatible in orggﬁic p%ase

| 3 )aceanrRaniieth E ey epgahiai nibgnhardongiythated titanium
precautions if it is wshed to avoid the hydrolysis of

t w&ider JarliC)eftanate to titani um di oxi de on cont act

Wiy R, 1) , MOigst,8r & 9% (bfgges o mypker. The noisture
EeS|st§n§€ of tftanateé o?ngrcdﬁ%?es conpatible in

olrzgartihemhaf@ecmsauiome dfrpridsed uny dighsitde RiGg 20 two
al ko groups_ by chel ati ng agents. These chel ating
aQ@n )éont Fﬂthﬁggﬁhnal groups contai ni ng oxygen or
ni trogen atonms which happen to stabilize the organic
titanate or zirconate. These organic titanates or

zilcopedes FR @velist cBhe o EArERS 1Tk & skl bendghusiiexige, the

25 . r r ' e f '
e e S8 B UohR R RIARRIGR D 18 Pearndg Jiblee muat

?&5u&56bedeemplhgedthnahﬂtesigwra@@éwusanhﬁﬂﬁﬁéé fepmglitions.
TYZOR AA ich is a titanate conpatible in organ -
pregee RYA T PYZERTT LWﬁigE%ar%n?Y?gﬂg ac otpositions
Cgﬁ%@ff&fﬁérhaQP@QH§t§OoPh@S%ﬁﬁ@@d&&éﬂddmpdﬂﬂble in organic
adhesion to a substrate of a conposition conprising _
t lmd® beési npravawarird hy ol yeeEY r acengftrpfging = handling

SRESHCASI ot £5C of °t HeSAPRy TSP o S008/ De0se> °F the

PCHJB2005{ 0084868 to titanium dioxide on contact with air,
moisture or traces of water.
The moisture resistance of titanates or zirconates
compatible in organic phase can be improved by substituting
two alkoxy groups by chelating agents. These chelating
agents contain functional groups containing oxygen or
nitrogen atoms which happen to stabilize the organic
titanate or zirconate. These organic titanates or
zirconates in chelated form can likewise be soluble 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 AA
which is a titanate compatible in organic phase, TYZOR LA
and TYZOR TE which are titanates compatible 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



3 (the nore the size of the al kyl group increases,
the nore the hydrolysis rate decreases). This is the

woeeasasozhy the organic titanates and zi r conaPes/1B1005/000488
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chelated formare |less sensitive to hydrolysis than

the tetraal kyl titanates or 5.the tetra-alKkyl

zirconates. The patent US 4 222 213 descri bes coating
conmpositions conprising a short-chain alkyl silicate

of formula Si (OR)4, a short-chain alkyl titanate or
zi(tbenatwaanthe i atzpoafiethe Pikylc Py ¢DAHBIFEFonthe more
is. reticulated by reaction o he .Silc
tfébﬁn%ﬁy%iu%ﬁtyﬁ%irsattuer eé Fom ehée) 'aifri'.?l&sl'hieé g&%n%%%?%? why the
tPFga@gFﬁwﬁﬂaﬁﬁﬁégtgﬁdti&zéﬁhﬁﬁé@ni@fcsénhtadeform are less
all ows the noisture resistance of organic titana
beenssoFed:o THYSTedaElfg ‘CthoS i bpaliopy gfiﬁl@é}lgtes or
CEEEO%%E&%%g' I,gh .dees npet.ccontain any water. The

si con

I cate, trary to the silane, does not allow
t Maeadbesenh dfS a4 c22podltd odesompbesi ngriting gFompositions

substrate. The patent EP O 8 .883. .descri be -
OB 5 (LSS 61 G s et DT 13 Lt apaela S1(0R)s,
mgt alhofd e 410Mm ohy oM Lifana2d bht endednbeebendppiired powder.

to a substrate. This conposition, once applied to the
sGbsisgatcatmﬁj@@msim%m%gr?ﬁlﬁééﬁteiinb&r gepctgon of the
pravi.de .t he sai u Wi L. r ' [ T
CGOStT R oFBer E b Ao PeMie T N far Fos) oot URe air. The
r %ks)dasxtpamse off dthiss peoatred tssedt rddas, thwe axbditteicon of silicate
substrate 25 can optionally be coated with,a _.
s@&&?ﬁﬁﬂﬁ%ﬁymPé§EPrec6ﬁﬁF§§Fﬁ§? 1 RLEpEe, CATEPREES tO be
m%ﬁﬂf6§edﬁi“wyﬂf§ nglyettifg | NueRbeEsthave susceeged organic
in i'ncorporating into an aqueous conposition organic

t idcanatseist famd/vdri clBGlarsyamitc canrtepiatany wHetherThgeylilicate,
are in chelated.or non _chel ate m 0 ti

nétotoiat | bre PR dﬁé%ﬁ% (%ﬁ%gegg hé@ﬂggge ?ké&bggggn of a
digsgussad dihadorihel aipp) i cation dubstretal |ic

substrate of an aqueous coating conposition WO

2005/ 078026 PCT/1B2005/ 000488 - 4

The patent EP 0 808 883 describes an aqueous coating
composition based on particulate 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 protection
against corrosion. In order to increase the corrosion
resistance of this coated substrate, the coated substrate

can optionally be coated with a supplementary layer

comprising, for example, a silica material.

Surprisingly, the inventors have succeeded in incorporating
into an agueous composition organic titanates and/or
organic zirconates, whether they are in chelated or non-
chelated form and compatible or not compatible in agqueous
phase. They have likewise discovered that the application

to a metallic substrate of an aqueous coating composition



based on particul ate netal conprising- organic
titanates and/or organic zirconates allows the

woesgisargmee to corrosion of the substrate to BET/IB2005/000488
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i mproved. The anticorrosion results being sufficient,

a substrate coated 5 by such_asconposition does not

need any supplenentary |layer of anticorrosion

coating. In addition, a coating is obtained whose
flexibility and resistance to shocks is of very good
qbabedy, oRmhiRar il W ciekply %ﬂ%@ﬁ%%ﬁ@%u§ﬁ9@n%%etltanates

gsggéc‘%{: ;’i”&ga?ﬁ{&si 09.,60atkag of  serems. 3Q Theegistance to

nt invention rélates to an anticorrosion coating
cespeskiban obfnet gheparssbdasece on part ilsul atienpmeradd.  The
in aqueous dispersion conprisin t he fol

.in Wi N
DPOBOFPFERS1Orpdsiayde BiF niley 1CHRIT: an GrpRGTaCe coated
tb%aEﬂEﬁ and/ QA GoRABes Aol heedtUny stipplementary layer
particulate metal or a mxture of particulate netals | _
10 £t 0 addYcormssidranecdrsiaw bi nder addifgoppyy & - coating 1S
water .: q.sS..p. 100% _20.w th i L t ;
sﬁh&@ﬁnFﬁevgﬁﬁﬁ%igf%¥%%hgﬁéy %ﬂglggggﬁﬁjggﬁznlc bRBcks is of
Z%&gnaj@o@ndlu@fliwe sithadte- basethiinderariy béveseagbous in
and 25% The conposition advantageously conprises 0.5
t sheowpse %ia@ﬁl,(?%rtqﬁﬂro@s;?@@tu%@ eSS wei ght  of
the 25 conposition, of organic titanate and/or
zirconate and 1 to 20% by weight, with respect to the .
t ohal pwdgEnt of nthetioonpeditiesn, tof asi hatdcleagegion coating

bi nder, on condition that the . sum,of organi ' a :
af@BrHCBhate A adi IRfTd-Dalad" bt Wfpalsldntbeal in
angn 2N M G L oM ddingreisies], tio tdtee S8l I@tialg proportions
wei‘ght of the conposition. The organic titanates can

bel petrosert fgesmhenafioup constituted by the organic

oS EES s I8N o R a1 S5 uen

PCT/d B2RA5/A00AES8 metal or a mixture of particulate metals
10 to 40%;
- a silane-based binder : 1 to 25%;
- water : g.s.p. 100%;
with the condition that the sum of the organic titanate
and/or the organic zirconate and of the gilane-based binder
is between 5 and 25%.
The composition advantageously comprises 0.5 to 19% by
weight, 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



- 5 phase. The titanates conpatible in organic phase
are advantageously Cl1-C8 tetraal kyl titanates which

woamsimaso2s epr esent ed by the foll owi ng fornul a eCTXB2085/000488
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RL RA-OTi-OR2 Q R3inwhich Rl, R2, R3 and R4

I ndependent|y represent an opgignally substit ut ed
Cl1-C8 al kyl radical. The C1-C8” 10 tetraal kyl titanate
i s advant ageously chosen fromthe group conprising
tetraethyl titanate (TET, Ti(0OC2H5)4), tetra-n- butyl
tphanate (T,BT, Ti (OC4H9) 4) and octyl ene glyco

titanate ,(OGT, Ti (02C8H17). 4) . e or |G it
cgﬁ'ﬁati &l&ainﬁ‘tcﬁsgani COBRAS blc%\n 1@ | | k:esé srgl"lbe PRLEE  are
oLgaBheagkbapatesci niogheledtred 1kgnm ndt ancergeat Wblieh can  be
with water. As exanpl es of organic titgnates in

chebaeednt efnPiotheokpatPHEBIW PR Hater I( ddnpati bl e in
organi c phase) it is especially possible to cite those
mar ket ed by Dupont de Nenmpurs under the nane TYZOR(r)
AA 20 (titanium acetyl acetonatet or TYZOR(r) DC

(di i sopropoxy bisethylacetoac%;ato titanate). The
titanates conpatible in a%ueoug_phase are

advant ageousl y chel ated tFf¢afatiésC—®Ai ch can be
represented by the follow ng general forrmula (11"):
Xl-Y# R 0 f~QLR 25 Y-K WO égp5/078026

PCT/ 1 B2005/ 000488 6 in which R and R independently
of one another represent an

in which R1, R2, R3 and R4 independently represent an
optionally substituted C;-Cs alkyl radical. The C;1-Cg
tetraalkyl titanate is advantageously chosen from the group
comprising tetraethyl titanate (TET, Ti(OCyHs5),), tetra-n-
butyl titanate (T,BT, Ti (OC,Ho)4) and octylene glycol
titanate (OGT, Ti (0,CgHi7)a4) -

The organic titanates compatible in organic phase can
likewise be organic titanates 1in chelated form not
compatible with water. As examples of organic titanates in
chelated form not compatible with water (compatible in
organic phase), it is especially possible to cite those
marketed by Dupont de Nemours under the name TYZOR® AA
(titanium acetylacetonate) or TYZOR® DC (diisopropoxy
bisethylacetoacetato titanate).

The titanates compatible in agueous phase are
advantageously chelated titanates, which can be represented

by the following general formula (I17):
Xv____yv

t
o) 0
l
o 1o
Y—X

N

Rl



optionally substituted Cl1-C8 al kyl radical, X and X

i ndependently represent a functional group conprising
wanooswgggen or nitrogen atom and Y and Y PCT/IB2005/000488

i ndependently 5 represent a hydrocarbon chain having 1

to 4 carbon atons. X and X' _advantageously represent

an amno or lactate radical. The organic titanate in

chel ated form conpatible in aqueous 10 phase is

advant ageously chosen fromthe group constituted by

t he whiehhBnehdnRheinfdepaatest{YYZEROPE FEOARGITERRDTresent an

mar ket ed Dupont .de nour s), . e of '
oPY ﬁ98a1?¥taﬁgggélgﬁtgﬁelaﬂééafd$§¥ggnpgggg#glfn X and X
agHeepsnpbasey itepidsdntkew stupossitde brocipt ecotpsesing an

mar ket ed by Dupont de 15 Nenours under %ﬁg ame , dentl
TYZYRER) PA (BLk&EREFEM AECMt afBfe in 2Cffel dt ed Fncently

5 aggagég%ﬁgrg hngBQQE%E% ehatiiht ARt @g@Ad td aCldsGbon atoms. X
acid). The orgén

Ic zirconate can be Chosen fromthe
geadp Xconstdvantteddnuglhe ziemoesems cappadilbhe | pr lactate
organic phase 20 and the zirconates conpatible in
ag@ddG&iphase. The organic zirconates conpatible in
organi ¢ phase are advantageously Cl1-Cl0 tetraal kyl

zirconates, which can be represented by theggﬂlowﬁn%
f Bheubagenjic Ritarate iz cheppted IRIM TOMPRLARLG, i@y aqueous
R2 - ' | e ogt-bepalddhstituted
ro SBech M EBEPICTY, SaPSRr" i hegfromedohecivure
t gk aajHey| tzi rednsaicl dnsireelv ant tgeouss y ¢FBEeR®f r 8 t ked  TEP

group constituted by tetra-n-propyl_ zirconate and .
L el oD BIO0BRBIBH 26 SPAIT TE05] 086488 T<= Tk §i of organic

zineapate. The AOah &g ZEssRAN8GRSaE9PPat hBl edurkous phase, it
organi ¢ phase can
is likewise possible to cite those marketed by Dupont de
15 Nemours under the name TYZOR® TA (alkanolamine titanate in
chelated form) and 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 phase are
advantageously C;-Cio tetraalkyl zirconates, which can be

represented by the following formula (I):

R1
|

?
Ri}*O“.T_'r”O“RE

0
]

R3

25
in which R1, R2, R3 and R4 independently represent an
optionally substituted C;-Cio alkyl radical. The Ci-Cio
tetraalkyl zirconate is advantageously chosen from the

group constituted by tetra-n-propyl zirconate and tetra-n-



| i kewi se be organic zirconates in chel ated form not
conpatible with water. As an exanple of an organic 5

woaizoesonge i n chel ated form not conpati bl e wi t RCWABENS/000488
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(conpatible in organic phase), it is especially
possible to cite those narkgtid_by Dupont de Nenours
under the nane TYZOR(r) ZEC (chelated diethyl citrate
zirconate). The organic zirconates conpatible in
aqueous phase are 10 advantageously chel at ed
Zbucphatescwhath. can be represented by the foll ow ng

eneral forpula.(ll1): Ro ~0 0.0 I - X '
%ﬂéﬁd %gq%p&}&mwe& GREPENGPRES ﬁépraeq:s%%%&a\rq@k%%e can
opiiepakly substirbuhed CLiGtomalded radi cahelatadd Xorm not

i ndependent|y represent a functional grou conPrising .
apompaygeheor WALHr ogefieatonPeandty dfppLe  ©f  8n Torganic
|99e Sﬂggét'X rgﬂéﬁéggﬁ arPydrogaebopoghakaphavi fech water
t6 4 Carpbon atons. and X advantageously.regresent.
ancafmpaeibadi ¢al orgdnThepbhekat edtoigamicpegiipé Wapessible to
can advant ageous|y be _triethanol am zirecon

(TYPER(T IO AZE P KEE o Py SEROR: otk RERGR o) *ooKs e mame
exgnphe ?Ec@r&c%%ﬁbe gieenpat eickateheliatedatesm

conpati bl e i n agueous phase, it is |likew se possible

t Thei t ergémicnwket@thigs Depowe tdd e mdir sAgReeRsS ophase  are
the nane TYZOR(r),.L hel, [ t ' d
B R LSRR O5att LG B S omat A OB ohe "aan) g o tepiesente
CogPesict ifeN 16a nbe getkesan thiramlhe IgHoup constit ut ed

by the netallic pignents such as al um nium

manganese, nickel, titanium s¥ai-il ess WO 2005/ 078026

PCT/ | B2005/ 000488 8 steqt, zilnc) their alloys, as

wel |l as their mixtures. The OpdrtPcul ate netal is

advant ageously chosen from zia¢™and al umi nium as

well as their alloys and th@ir ni@tgwes or their

all oys with manganese, magngs+xm tin or Galfan. The

in which R and R’ independently of one another represent an
optionally gubstituted C;-Cio alkyl radical, X and X'
independently represent a functional group comprising an
oxygen or nitrogen atom, and Y and Y’ independently
represent a hydrocarbon chain having 1 to 4 carbon atoms. X
and X' advantageously represent an amino radical.

The chelated organic zirconate can advantageously be
triethanolamine zirconate (TYZOR® TEAZ marketed 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 constituted by the metallic pigments

such as aluminium, manganese, nickel, titanium, stainless



5 particulate netal present in the conposition is
advant ageously in powder form different honbgeneous

WwOonRo00shesmes ogeneous geometric structures, especPariig2005/000488

10

15

20

25

30

spherical, lanellar, lenticular forns or other

specific forms. The particul ate netal advantageously

has a particle size of 10 |l ess than 100 pm even nore

advant ageously | ess than 40 pm Wen the particulate

metal is an alloy or a mxture of zinc and al um nium

t B&eaillunizinmm cahebpt pdbhavPy BE prelsentsi Ahejsr pissymes. The

guanti.ties, fo le % i.g £t :

ng i&ﬁfﬁ%&%n;%f%f_ F|§@§éﬁ§§§%§E%f¥i%%°%§€e?§ﬁé egénc and

éﬁlmmwﬂﬂ%muz&icwauun@sﬁthédmyaampgarannf.their mixtures or
stomarily, the alumniumrepresents at |east 10%.Db

weihghe Gl ke 'phirh | BYrSdReeHet al2IPREs Ulhe T Gt Galfan. The

rati@ 10 the al yinhum Lo dhe zing i's wfe t he.Qrgias: of i

1?%{ on Ehe ot her hand, ééﬁ reasons of é%onony}q%ﬁé on e

aladgiviamtagethomsl ynotinr epredent frme 20itfligrent homogeneous or

approxi mately 50% by weight of the total zing :
a%ﬁﬁ%ﬁqﬂﬁne ﬁhg?o%ﬁErhgijﬁ?ﬂthﬁ?%ﬁ FRESE ﬁ%? i Rherical,
t Qe 127 nc1eanivaash lidrmsThercostikst ofpeparficufares. The
nmetal of the <coating conmposition will not exceed

apSRiovaey BetRby aGEIHRIIUTHE fecal andighiti e size of
U R LOTRAS tl'O(H]Han, A q‘fn{cﬁr@%d@ﬂﬁ%&d% besds than 40 um.
coat I'ng appeararice€ and w customarily represent at

| edsdin 16 pameiglifaten nortcdr its0 aobtaali o csmimymixture of zinc

coatj ng appearance, The netal tain i .
QA 1 TYOBHEL GF EPE SBFUGREY 4! @RGhprelly De present in

diR,QPYnee Q#ﬂé&?&ii@i@,orfd’wié}&m@% spitd tss espeseBIhy of the
when "t he metal has been prepared in lamellar form The
partitcidwltat are @it lgonvhil A ngp B oltfent samgr etime nevertheless

customar.ily used_in_the for f ic ;
PRI T Pk BEnG” | Tl A e
CHRPSItign. M)H2005MO78026 PLIAEB20QBA00@488 welight of the
However, the particulate nmetals can |ikew se he ysed .

| Pt gyl dten niehal ne tEBaL ithE CEmipDst t FBhioTRE &g aluminium

siJ ang;based. bi pdge agduapt-ageous! ¥ .20MAd $8% @ther hand, for
reasons of economy, the aluminium does not represent more
than approximately 50% by weight of the total zinc and
aluminium, so that the weight ratio of the aluminium to the
zinc can reach 1:1. The content of particulate metal of the
coating composition will not exceed approximately 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 gquantity one or more
solvents, for example dipropylene glycol and/or white
spirit, especially when the metal has been prepared 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.



5 silane carrying at |east one hydrol ysable function
in hydroxyl function chosen froma Cl-C4, preferably

wQ2e03278026l koxy radi cal. The sil ane advant ageoB€TAB2005/000488
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carries three hydrolysable functions in hydroxyl
function, preferably identical;, The silane can

additionally carry an epoxy Ibs%dkirane) function,

whi ch favours the reticulation and adhesion to the
substrate. "Hydrolysable function in hydroxyl
f ooteven', itshaindersiocotabs mesalag cany kthesvose be used in a
function capahl.e of reacting wth water in order to be
c SVer & it chhéa o TR S, 15 The
silanes, in the conpositions of the present invention,
serve as binding agents. They |ikew se allow the ,
cdds ngaidat iteneebaradi NP ngarventaoeeFly] comprises a
aut. ou tjo T Ll apne.s j an ; ;
B i e L o
strahiddxdyl ofuhbeibat hclobséhe f2@rcoat | Gig Gonposéfévaolys Ci-Ca,
i mproved. In ad itiog% it,allows the _adhesi.on of the

a

COANRY ahBUCelresTRE artlet AW cHAVERGTSGS e Carrics three

! Wg}&e@%amee sidhane i%ﬂa\santiﬁgeﬁyawxgepr £688tS08, t Gpreferably
20% by "wei ght of the total weight of the_conposition,
Thislegitiiaredl | s Ty astidgesus CpleadfAfytdP8Bél¥edCRRTY hedt EPOXY
25, aguequ iLum.and i .pkef ' ub i

(e Trerdhiant LBt Ba08kEagette yFEr Ly EaE on ana
widdhetiorepoxy funeti enbeheser.fromydirolgrsable function in
trinethoxysilane with an epoxy function and,di- or

t ARy FARECHPRN aif eBBRGTSFandt igh, MasPwap| 2y chemical
thﬁr{ctg@cﬁ‘? uE%gab'lg pﬁft'x“eléllc%riﬂgj k\ﬁ_ig’ﬁ water in order to be

bet a- ( epoxycycl ohexyl ) et hyl™-tri net hoxysi | ane, 4-
( tardmmedhoad) sintyd )d Utydiesty R - Bpoxi den orOfamma-

gl yci do ropyltrimet hoxysilane. |If or ' . :
tfﬁﬁ%af%fg%%$0r19iEESn§t pggéglpgsaﬁﬁiﬂgg%ié&%&éﬁt invention,
20Q05/-078036 RGH iR 08§ER09488hey Wikdwienandland/dle coating
zirconate conpatible I n aqueous phase, the silane is

advetrit ageousbp | rakiucsted n dgantfti ed syt gngogenous

prroéja%éljgr?.s %gaséilér[é t @%efﬂéqaltocogﬁﬂai tiLon, Bfassivate the
particulate metal, so that the stability of the bath of the
coating composition ig improved. In addition, it allows 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 sgilane 1s 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 like
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 organic



organic titanate and/ or zirconate conpatible in
aqueous 5 phase:silane are between 95:5 and 5:95. The

wanvismasmnesi on conposition can be prepared by RTCXIBZHOHON048S
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organi ¢ phase, especially conprising the silane and
the particulate netal, w th_apjagueous phase,
especially conprising water and the silane. The
organic titanate 10 and/or zirconate conpatible in
aqueous phase can be introduced either into the
aduéouws tsh el /orr | #itecepRte opgERPreibhasén PREFOUSe Phase, the
organi_c t.itanat / e t i I
A P TS A e AT B phass yon £hat
i $hel5ppogsirbliento substadwt e itrhe thiel afenahoromipgsition, of
present, i n the organic hase,, by this organi ¢, titanate

T%dg

affIBIn A r Ebhapeat PHpFHEET R ,atel}?érees%%d aqueous

| bk RAMhe Yrd @@ iiden tdd ANalRy and/r zirconate

and of silane are advantageously between 1:19 and

\2/\:h"£he reoTEL eaiveard iage otehyo bkt e ncan 1beapgeraged y mixing an
en the organic titanat nd/or_zi.r t onpatihl e

i r?r%ouggﬁﬁ%e (?Ssp?%ﬁ?lof cggmpﬁtlg’g%%g gl&%e%?drpé and  the

phaseiddldte aevedl agewushy kinr stagteduedr ghesead, widdpecially

the silane, normally present in_the aqueous phase. ,

THOWRKES i1 p#Rticdns 285 ot hEr g8ALEDEI t ahBfe FFIFRIC Citanate

zZi e i | [ the cagy lys] e
el e B A5 Bl (e, HUuE LHIRA € can be
drintpardiscedThe idptamualintendicthieonsafiepushepbgse or into the
hydrol ysis .are obtained for a ratio by mass of 0.24

ti4 & Bt zirconate for 1 silane, the ratios

bejh §Hee¥ﬁﬁﬁ§§Qﬁ tDcdh)tRari®/d gifebnéPe compatible in
co- hydrol yse the organic titanate and/or zirconate

armiudris| pamee {Re longadueed tiara ethpdPEEaniFr (hege 1t 1S
St SSEE S S e - ) BB Mo in e
arergmhy dppbysedbly tdid t boganic20@tboatB0GMdfor zirconate.
Wa'%l?er 'pgépg\ftuilgnsapbpyeanrlastsh,at e}ggt]n?eéjsuerc?t ir?ndn%t* Itaarl]z?tg,o_of organic
titanate and/or zirconate 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 is 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 are 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 sgilane, the organic titanate and/or

zirconate is introduced into the silane, in an appropriate



hydrol ysis reaction, that is to say the waiting tine
which follows the addition of the water, for exanple

wG@Qowr0780265 mi n, does not have any influence ORCTHB2005/000488
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properties of the co-hydrolysate obtained. If,

i nstead of co-hydrolysing the i | ane and the organic
titanate and/or zirconate conpatible in aqueous

phase, they are each hydrol ysed separately, |ess
satisfactory results are obtained in ternms of product
1@astiabi lilign Theyaddiet o fderhesrd byt avstid igad/ef 200 to

zZir qnat onpati bl e in, aqueous se.in e _
Rh03 S i dro s BRIESE SR B MRS ABIEHE the co
aRlice KRS0 e qUTARETt imtOfid his eeapperkt wantringe time which
than if this titanate 15 and/or zirconate had been

adedd oms tHee opgaAFdophatle. Che (& SGrgahPt EFPdRate 30 ©r 20
andior ﬁéé%‘éﬁ endsedahs addtanale o@ngﬁ@rpzcbg)@%eabg of the

conmpdtible in organic phase, advantageously a Cl-C8
t etor-daicknd ] vtéiattanathe aintédbr IZi r toabesd the ag-baiwedlysing the

advant ageousl y introduced .in 20 quantjties, such.th .
tﬁ%ﬁﬁFﬁbé?Ff QfQﬁiiﬁ(gﬁ??q%%qi%ﬁi Oﬁxﬁﬁﬁ%ﬁqﬁﬁﬁfg?ﬁpatlble
tijtanah e ARd/Mad I GoRat & oAl lriddly@aigarately, less
phase/si | ane "are between 60/40 and 5/95,

adearitsfigatusty beswdss 56150 ahainedo. 125 YRENE| (if g product
medi_ ym-aof__the coating conposition is virtually always
\M§£§£%%;E¥"conbination of water and organic solvent.y

OThey sabdemrtisncanodpt icamddic be tisedaet , pnéferablzirconate
only in_ very small quantities. .Typica

| th
TSI EBmATSEE P RS 859 by el GRISSE SudtRFse Of the

WL rE&SResdidP t Remp3RikQldl Wekghtvet thehe anticorrosion
conposition. According to an advant ageous enbodi nent

ofprtdreentment Bnthishecopmsiitg agormpeiss t Foan 1f this titanate

S S T o GG e SO G h s e
PGH 1{B2005/D0048& i tarlet e SN0 Szivddimtespsed 1o 4 heitanate

total weight of the conposition. The @rganic sol yents
aﬁ§“§ﬂ@éntag@dﬁ§¥¥“€hoseﬁompatlble in organic phase,

advantageously a C1-Cg tetraalkyl titanate and/or
zirconate, the silane is advantageously introduced in
quantities such that the proportions by mass, in the final
composition, of titanate and/or 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 is 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
comprises 28 to 65% by weight of water, with respect to the
total weight of the composition.

According to an advantageous embodiment of the invention,
the coating composition additionally comprises 1 to 30% by

weight of organic solvent or of a mixture of organic



fromthe group constituted by the glycolic solvents
such as the glycol ethers, in particul ar diethylene

wqahysorgo2s tri et hyl ene gl ycol and di propyl ene gCyaBi005/000488
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the acetates, propylene glycol, polypropyl ene glycol,

ni tropropane, the alcohols, t ket ones, propyl ene

gl ycol nethyl ether, 2,2,4-trinethyl-1, 3-pentanedio

i sobutyrate (texanol), white spirit, as well as their

m xtures. 10 Di propyl ene glycol is particularly

a&mﬂW@@@@us WQspecmaSpﬁcﬁcntqeagbﬁs bbt@donwmﬂghﬁi of the
of tectlon envi r onfrent

SCTOBR S 000 AT oGBERATY ST DUEPE naRe oBo B VeLghE LY chosen

eVEFoMDE e aglralh ageadst yut eaeby th@nglﬁ&/mmycm@bghénts such as
with respect to the total weight of the 15

cobpRsi BilEROIWheaE RS net A1 | Paphicidpds e Beksne glycol,
prLeP 1é1@e @_ﬂﬁ)c!oﬁr cf:t &mdlrﬂ)l% le\ffent ?1%81 the acetates,

partlc te net resu tlng can be in The form of
pastepyléneaglylved f ool worgeylent thgcolgamictisupnepane, the
he conposition according to he |nv nt i

. 2
A@%% At o Eﬂead5ﬁﬁ?ﬁ@%ouspﬁﬂﬁgg?ﬂﬁnt9 VC?EQ meghyl ether,

'nye@téoﬁrlmébﬁyﬁoﬂtBnﬂeﬁ@ﬁﬁ@éiélon adidionaldey (texanol) ,
conprises 0.1 to 7% b ght of ol ybdenum oxi de,

wi vihiftespetrito @ﬁewﬁglaﬁs Vb@gﬁtmbﬁtﬂﬁésconp03|tlon

agﬁlﬁor {&8e %%gggyb9§n§%}9§%9§a§§ NQ&@ahEaﬁgguF Fspec1a11y

S|on Irng composi tron afl ows
t hosacriddseiral podt ectdoomgxer brd byf heprpaettd:uhat ef the
nmetal in susEenS|on in the conp%gltlon to

be
i NBRGYERIMTRE - ot b d SHGRCIHEYd e Mo BT EeT B erab P VaEEGISOUSTY

i Ny oR0-e$3 Rt i dd yHPURR | %{’Hﬂqor@@é@' oty S Nesd QM y lower
having a 30 content of nol ybdenum of greater than

apph@ulhﬁ%eby 80% by, watkh. rﬁapaﬂtageonEytOthé weight of the
bdenum oxi de, Mo will b used

A PBSTPLEL G- cOREBT PFORSC R EHeEPBF PGPS BAYE) PSR Prepared

of i i nefsd DNSrof behween & ard12RGY,| Mthd0 20051008626 metal

PCT/ 1 B2005/ 000488 -, 13 According to an advant ageous

enﬁ%gp%%hpgopaph@q,ﬁﬂﬂﬁh%nform of paste. It camn then form a

part of the organic solvent of the composition according to

the invention.

According to an advantageous embodiment of the invention,
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; 1in 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 MoO; will be
used in the anticorrosion compositions in the form of

particles of dimensions of between 5 and 200 upm.



the coating conposition additionally conprises 0.5 to
10% by weight of a reinforcing agent of the

wanvismasmesi on properties of the conposition ODABIN05/000488
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fromthe group 5 constituted by yttrium zirconium

| ant hanum cerium praseodym yg _in the form of

oxides or of salts. The said reinforcing agent of the
anticorrosion properties of the conpositionis

advant ageously yttrium oxi de Y203 or _cerium chloride. ,
THe s dinei bborpsi mfapdirgastus maPdi B8Rk oSiforf i 1nvention,
pr.gperiies. t Lti Ga t b o
o e o T PP en T o Seal Y ety byt e, &g to 208
a bymas& ikt 0ofl. 28 <r¢bnfboriciag sagerit off t hee anticorrosion

anticorrosion roperties: MQ3,< 20, .advant ageousl

0.5 @t r C‘Pﬁg EQ@enFOB‘PO?FIElSHti EOAEEE oﬁ‘grom the group
ProRestiQsieddPBy< I8 r8URN NMOie-cbaiashant Baeoustdn 0. Scerium,
< reinforcing agent "of the anticorrosion properties: _

Mx@8 seddymiAoeor Bitngheo fanrmadvianeai@eusoeneddisreiits . The said
the coatin conposi tion_additi I Kelpolgl :

corT o8t or" if}gggi %Ji'pgﬁgﬁt ac?rt%%gorlir%osslclon ih%?%??g%es of the

Pi G Sitsish a8 b€ ahitageous2® paltphos pdat e of,0; or cerium
alum nium the phosphates, the nol ybdates, the , .
si thkerde andhgoraiés LRSI r%ﬁ??EmOfcaﬁrbGF uffitteorrosion

bariyaAnd. & hepk mogdir es levehs ebnt he, rar ly b
O.af‘gz ('ltjtg% 4%%y wei ght, w tcﬁm}%%pect to ttrwle t ot al V\?eél%ohl%s Y ©
of cartizinedatiing cohpositdwmmertschwel coalybdenum oxide, in a

conposition accaording tao the i.nvention ca . .
adﬁ$%?oﬁﬁFF9 ébﬁﬁ$i§ex‘ F@f&ﬁﬁhéﬂgaghtp%Tﬁéua anticorrosion
t hh £ s A0MHO,1 S< ad\gNnt ageatshyeeiasen ¢ romd heeinforeing
group constituted by the cellulosic derivatives such
as2a¢iydr ok yHee hgneerPureseonhpapPBRYEL ARG c¥PPul 5586, even more

hy | cell ul b . ,
A SRR 2L L PR R LY Bhescorromion
pobyapetthibae: Mo@Lryli4. type, the silicates such as

e, ophonally i cated silloates of RANESUR A0S) conting

P@érﬁﬁ?&@@i&@c}%iﬁiéﬁlly comprises a corrosion inhibitor
pigment 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 according to the invention can
additionally comprise a thickening agent. The thickening
agent is advantageously chosen from the group constituted
by the cellulosic derivatives such as
hydroxymethylcellulose, hydroxyethylcellulose, hydroxy-
propylcellulose, cellulose acetobutyrate, xanthan gum, the
associative 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



well as their mxtures. The content of thickening
agent is advantageously |ower than 7% by weight with

woesp@rgo2so the total weight of the conpositi 8aT/1B2005/000488
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advant ageously between 0.005 and 7% by wei ght with

respect to the total weight of . 5 the conposition. The

coati ng conposition according £ fhe invention can

i kewi se conprise a wetting agent, in a content

advant ageously | ower than 4% by wei ght, nore

aduclilt eppotistyr bekreaso. Ihan@Olll%—‘W Wi ghickgnimg agent is

h f
TRCOHA T akfurti ha o eneY whatrfomiath ifbsct to the

caprdsewaipttst abi ldzer d@vt@ibs&&:hﬁf,l Caavadtagebabmyu cbetween
acid, tetraboric acid and boron oxi de or é_ﬁjon salts.

th 0%5)n%féf%|YPo}ﬁYc‘dﬁ168*ﬁpW|l§§ TREPRLestedtd it Welght of
1@% aEg% 5,0f the conposition, 0.1 to 10% by
t, ant ageousl y 0.2 to 5%by weight and even
ijhBe a@wthageousmpoemlbn @C@%@yng\elfght thef pﬂventlon can
stahilizer. The canposition c i kew se corrprlse pH
rm]d’r Ferse gézr?glpgl:% ché‘senwﬁE ?ﬁl?he Wi Hes and' the  content

hyghi-peh lese Ois 1201 s kal tndmet 4 shy aslyagihageatse yadvantageously
[ithium and sodium the oxides and the hydroxi des of

nedeitwedrel Brdi TG 04§r Supsveight andith ¥sReE to the total
Perio C conmpounds of strontium

cal &I un dmg ﬁbékgémé%a%n%%%gn?and zinc. The pH nodifier

carhéi kewm;s@sbelcancaabcnaﬂéngr aoni tolwt e iofvetrtteioms can also
abovenenti oned netal s., The conpositi on accordin .

t HEPTIRAESR | Gn BHn TR 55T ¢ 5’.’1‘6?’1 23S pH¥ptat ? metaboric
subsigt ugBt 8,60P8 81 BIcNG RHREPHOFMS: ox54eh QS}maron salts. The
ferrop'hosphate (pignment), non-organic salts, in

querrpes Bsidmweant hamp2iEby Weitdghtr afpEFty dspedhe t boEae weight

ht of th T
acthr G g TETHG § fent Pon 18 A aRPaqaauery fpdgantageously

from cheordnbyl wellithtc oapasietvicon mare abowdveyeously 0.4 to
contain chromumin_sol uble or non-soluble form WO
20058 B 78026 Peht | E2DoBY 0pbaRsl izer.

The composition can likewise comprise a pH modifier,

=9

generally chosen from the oxides and the hydroxides 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 according to the invention 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 according to the invention is
advantageously free from chromium VI. The composition can,

however, contain chromium in soluble or non-soluble form



- 15 such as, for exanple, netallic chrom um or
chrom um of oxidation state IIl. The conposition has

wqgao/ssebi | ity on storage, confirmng the preaCeaBi0v&000488
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role of the silane towards a harnful 5 reaction of

the particulate metal with other ingredients of the
conposition. The silane |Iikew Sé allows organic

titanate to be stabilized. The present invention

i kewi se relates to the coating_ obtained by ,
apbidltagison HPrt IRaEREts ngMesAPSSLt | SRTOMPUBC Bt dFRgOomium  of

t(%éfg%gfgﬁﬂg'éggtéﬁftsybstrate, advant ageously by
spraying, soaking-draining or soaking-centrifugation,

t hee 0BbPEsiayen hhen duidgssab) eftedoho scdwmdeng confirming
operation, preferably at a_ tenperature of betmggn 180C£ ful
arfdie 3Kt eGr Hpprioxdimt @l y e t S BERIE nut LT & harmiu

?%é’tﬂgn 15 thet il - enei tys e SHOH, BSy PYh CORNERT | @Fr8dients of

rared, or for “approxinately 30 seconds to 5 ,
mthe escoypoadutonon. Thaccosdiame t olakemdeant &gdoes organic

enbadi nent, the anti.corrosion coating will result
fr %ﬁgiﬁnﬁ?zkﬁi%hFQéiﬁ%ﬁ on involving, prior to a
bakidg iReiaid onnvardiymg 1apefdideon r20 agkst heocoahed coating

metal lic parts, by supply of thermal energy, . such as L
bwwﬂ@cfi oRY | rAPRLI@RL N | n@dct i BRS afOgting composition

t%@é@%ﬂ{ge ?é %%tevv.eﬁfﬁfe?fpc%}g_ 230G adyantageoushyaffageously
the “order”of 70C, in convection or in infrared for 10
t 30 spdanitres, ookkiegedridniagpr oxi neoekjngocsetohfiygation,

to 5 25 m nutes i nduction. Before coati it_is .

| Ui EEaF ST neEHEF or FRSPor PEIEes (YOI et &t her  PAking
f o86d G4 1 | efrd £ @b IPeas Uk f BsRp&Fathife SUbShéBk€en 180°C and
especially by cleaning and careful degreasing. Under

t hEEe° @ondPri GRRTtianaRkkneéds tof 6Phdvidiytabat PHg supply of

filmth lied i t 3.ui 0
AT, SRR B T o B, or o
o/ s r&atndiZe pyn {d5s@tdiRds tore panttesllayl yndetween. 5

pm (18 g/nﬂé and 10 pm (40 g/ nR) .. The present , .
| RFRTOHNGI 58 Rt ST Ied St dqqignenit, the anticorrosion

coating will result from an application operation
involving, prior to a baking operation, a drying operation
of the coated metallic parts, by supply of thermal energy,
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 is 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 is between 3 pm (11
g/m?) and 30 pm (110 g/m?) and preferably between 4 um (15
g/m?) and 12 pm (45 g/m’), more particularly between 5 pm
(18 g/m?) and 10 pm (40 g/m?) .

The present invention also extends to the metallic
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preferably of steel or steel coated with zinc or wth
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appl i cation nethods includi ng mechani cal deposition,

to cast iron and al um ni um_piigvi_ded with an

anticorrosion 5 coating according to the invention

applied with the aid of the abovenentioned

conposi tions. The netallic substrate can be previously

t medistda teor prextamEid by fa stesdt mantstdalh edutamtwlgr zinc or
W t.h. phosphate. Thus, the_substrate.can b retyreat

i WidFder® t o%ﬁg\?e, D90 2RamfEC a P %%Jﬁg g ctck)) ti ncgldfferent
ofagglarati il quRRHdds 0fin@lhdihg lmgéthBnotad phesphateon, to
coating of zinc in_a quantity of 1.5 tqg 4 g/n2. The

pieesdnt 1raveratdn AlURERLEE r SPEPEEES 4 taueBusenteorrosion
L ) ‘ - pous |
89_ Syqi;%éégiéﬁnéztéeﬁﬁéahh¥gn£hgﬂnﬁFgﬁﬁgﬁé%ﬁﬂﬁ the aid of

i rconate, intended
pregRarsaddvamentt isonebatdmgpcidnposd tion for a netallic

R L

Sié)@amgal@rbyi ng atcheashtong 30 budoabysabde furet igiosphate.
i n hydroxyl function, a Cl-C8 tetraalkyl titanate
armifor, Zitre ohsvstpaite veaeroe inretieeated | o egder to have, for

proport.ions_(perce e .MASS)s ter-sol upbl e -
oredgaﬁ‘i‘pcles’ol%e F‘O:Spgg?% %8?/6361%5%?%#@5 asgg %i ern%:lté/O of 0.1
t b0 @pm* &ik- 68 dretapdaltey|cddttianatef andhor ini reconadrecity of
: 5 to 25% - water : 40 to 70%In the context of the
priegerfic ih@®ti-on, that is to say when the silane is

found in the presence of C1-C8 tetraal kyl titanate

and/or zirconate, it would appear that 30 the silane,

i Ty droteysask f ormvéef oo condenbsg | orelakes capabl @ of aqueous

SRSL08 AN e pboverpalioed DV ALl LANAR of e
st & Pobyrrerdie- it  Conhaendsg Sidd Ceheanstreparation of a
coating composition for a metallic substrate in agqueous
dispersion, prepared from a water-soluble organic solvent,
a binder containing a silane carrying at least one
hydrolysable function in hydroxyl function, a C1-Cg
tetraalkyl titanate and/or =zirconate and water, in the
following proportions (percentages by mass):
- water-soluble organic solvent : 0 to 20%
- silane-based binder : 20 to 50%
- C;-Cy tetraalkyl titanate and/or zirconate : 5 to 25%
- water : 40 to 70%
In the context of the present invention, that is to say
when the silane is found in the ©presence of Ci-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
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and/ or zirconate atons. The silane then appears

woapahrgn2ef stabilizing the Cl-C8 tetraal kyl tPCamB1085/000488
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and/or zirconate. The chem cal reactions could be

witten as follows: 5 (1) Hydrolysis of the silane:

RS (OR)3 + 3 HOH R—Si(C]—I)g + 3 R H(2)

Conversion of the organic titanate or zirconate to

hydrated titaniumor zirconiumoxide: X- (OR ' ) 4 +

;1 thIZIériﬂ'lqu (@Hfl/ dr + L rRorEH el 2 ¢ 3)s Redlie 0Pl baieéheheappears
ydrated titani umor . zirconiymoxid €,

hydEsIR e P i Lo i &'(‘%rf;l’a‘% tfec(%%q% 5ERggte and/or
2.2 AREItR ( Ofhe?1l cHagmisiahanecandibhe ovgamibc bet amateten as
or zirconate thus associate in order to formthe

f A9dE%FF partial polymeric 15 chain: X (OH 2 . 2

[R-Si O ((1%&/@ ?‘qus{%gﬁ/i% can gantinue and lead to

the forration o meric chain of the foll ow ng
for mul &9 (OR’ )R GHIRHPIG+RiSHD{OHI: & FIRGHE H OH OH

OH 20 formula (1I11) in ich X represents Ti or Zr,
The wat &- &ﬂ%‘éﬁ?%‘?@aﬁ \c/:g}éeolWﬁnji%eta%/%rmta%e%ﬂsﬁ/rconate to
chosen hfdemddie: or ok astd ixd@adi by dbiedgl ycolic

solvents such as the glycol ethers, in Cg)arti cul ar
di et hy%en©Ryl Yook, 4255:Pr Pekh9Hene” ot Yol VBind

di pr opylane, Qlucol, 06, AG8 AHESyaRLORY | ENEa Sl R Obx

t he al cohol's, e ketones, propyl'ene glycol ether, as
wel | aszitdedri um xéxids . arddecise |y oy sga ngl band east

cont &) oq 107 (D oimdei s Ad INERyEbLRT 3 W 21"
2Qﬂ§£Oéﬁ@%%echﬁﬁBzgﬁé/Qgﬁﬁﬁﬁﬁc' thi& anate or =zirconate thus
associate in order to form the following partial polymeric
chain: X(OH),.2[R-S10(0H) ]
The reaction can continue and lead to the formation of a

polymeric chain of the following formula (III):

R
HO—{-§i-0—X~0~S8i-0~|-H
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 advantageously



chosen froma Cl1-C4, even nore advantageously Cl-C2,
al koxy radical. In addition, this silane

wadvarnrsgeousl y carries an epoxy function. TheCcsaBmo05/000488
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silane is preferably chosen from di- or

trimethoxysilane with an epoxy %upction and di- or 5
triethoxysilane with an epoxy } nction, as well as

their mxtures, in particular gamra-glyci doxypropyl -

tri met hoxysil ane or beta- (3, 4-epoxycycl ohexyl) et hyl -

t choeehoXytsinl ameC; The GivG8 metre aatikphtepeghstly (& -Cz, alkoxy

advant ageousl hosen from 10Q.the group.conprj.si :
e
(EpBl) Aantiody! enegl xeol tdilamat e d Gf¢fandblyhehosen from
Cl-C8 tetraal kyl zirconate is chosen fromthe grou

cohipr it nigrired Frowy ok bage YﬁFBoﬁ@t@RﬂﬁYt%ﬁ?%FhQ%ugﬁﬁ di- or
zirconat l. e gaueous GOmMAsi HiRly1HAe al iReby thei

nggggg C%gsé??%% tetraa%éyl tltana%e aﬁd/or zirc%natgS =
wintiktrgspect to imhe sibameibslfarom 60/ge0mend Iitaidoxypropyl -

advant ageously to 50/50 maxinym advantageously .to _
4@1’16@%259%%% aqu8bus c&%{?ﬁ @'én'eé?oq%’ﬁy ohiexyl) ethyl
t et naalhyltdittapat e and/or  Cl-C8 tetraal kyl zirconate
can be prepared by m xing the 20 silane-based _binder,

t lithes a6 Chi tahaerelbylziicenate afdadvRiiecessurly ¢hpsen from
sai.d wat er-sol ubl e organi ol v Y S o
qutt i 95°F WREEF&n < mé%f%ﬁféﬁgﬁ-yﬁﬁgngte MalET) , tetra-n

t hen; I NUOUS progressive

addityion i winsd oW pat e amf ddvylreermilnyiaud. duidrenate ofOGT) and
water. 25 In this stabilized form ,the Cl1-C8 £ th
t dilrnalkyFe t FRRRAREXY AN A BT CHF ondfe TARSCPortrom the group

gé%%@%f%%%) A PgtEQLEQ?¥6591inté&rébﬂé%ﬁi Ngnd tetra-n-butyl

for a netallic substrate in aqueous
phaiseorespeci Tl | tharn@rdworeowasi towm i ngie orposp thynmass of
based on particulate netal in ueous_di si Qn,
WHTGs 36CEPAM g TRt PO of 2T L RAF G gl despect £o
Thedr gseathei REerARN 40 nad | Yakehahes ativabhegesesdfy to 50/50

the aqueous_conposition of Cl-CB tetraal kyl titanate
Aol \RSN DR DTB0PEY FeT/ 4 B0 SIPTIREs: - 19

The aqueous composition of C;-Cs tetraalkyl titanate and/or
C,-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;-Cg tetraalkyl titanate
and/or zirconate can, for example, then be introduced into
a coating composition for a metallic substrate in agqueous
phase, especially an anticorrosion coating composition
based on particulate metal in aqueous dispersion, while

limiting the formation of titanium dioxide.

The present invention finally relates to the use of the

aqueous composition of C;-Cs tetraalkyl titanate and/or Ci-



C8 tetraal kyl zirconate defined above in pretreatnent
for coatings or adhesives (polyurethane, acrylic,

wouhis@rso2e). This conposition can al so be use#CiTmB2005/000488
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posttreatnent as a sealer based on netallic

particles. This conposition caE 5 i kewi se be used in

passi vation treatnent for subs Fafes based on st eel ,

zinc, alum niumor steel covered with a zinc-based

coating. This conposition can finally be used in an

addi tieterdalkylderitoonape ode fiihedadiesioninf prggreatment for
coatings or adhesives (polyurethane, acrylic..rub

. .C.Cﬁatj%@si no'ﬁql?%%ﬁgl&? sel.(g u]é%]\hrr% Ts BSOS o\?\;/_eﬁbber. o)
Wasi 4 NcWhbeBithenpresent1s8vent i @gedcan bsoetptoyedent as a
but do not limt the present invention in  any o

f &Rt p8SPepa anebnal biCt RetdSt §Fanefldis yqogpesition can
| ndihcafad opberGe, 'ﬁh%atsfsitv RaRG! St ALL-h¥RE CaJY substrates
stainl ess steel panefs th aal ow car bon content,

| et edn igtddlg coidc, Thdyndan e prepdred fteogered with a
all, by imrersion 20 in_.a cleaning. solution._The t.he .
paﬁ'f‘é?“sv']%aa??c{)é:% wi TS & TR t_rfgo%a%a%n%ll?‘”ﬁglry be used in
rigiseddMddy-wmat em angdRgai ko | APLSee | Bheheagheanbng of the
solution. After renoval of the solution, the panels
areoati sl oF t AdhapiveserPRATUAREE@Ne25 SPPiicat i PR, - - )
the coating tg the test panels and wei ght of the

colarfiah%ge e@?aegla%' parts are coated, in a typical

fashion, by dipping then into the coating

conposition, by wthdraw n and drajni ng the . .
COTRRSTETBAL Fh Rt ST (P%S 3 Wi 5D 360F | RESSRE pigvention
"Q%Eﬂaﬁé shbisi88, aphitono aR¢ then by hd PRMi&ie invention in
baking or drying at anbient tenperature or pre-
haamenfaghdtna noderate tenperature until the coating

is dry to the touch and thus baked. The coating

wei ght s WD 2005/ 078026 PCT/1B2005/ 000488 - 20

( NB-&52)a 8L 6n Ast ef ek Nesls Byp£eepar ati ve wei ghing before

and .
Unless indicated otherwise, the test panels are typically

stainless steel panels with a low carbon content, laminated
in the cold. They can be prepared first of all by immersion
in a cleaning solution. 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

solution, 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, in 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 1is

dry to the touch and thus baked. The coating weights



after coating. Test of resistance to corrosion (ISO
9227) and estimation: The resistance to corrosion of

woaeais@dsparts i s neasured by 5 neans of the sPanaBrods/000488
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salt projection test (saline mst) for paints and

varni shes |1 SO 9227. In this teﬁg,_the parts are

pl aced in a chanmber maintai ned“at a constant

tenperature where they are exposed to a fine

projection. (mst) of a 5% saline solution during

spletg fdn? ) peicodictpfriingd ney  cpmpadative wetehimed before and
dried. The extent of corrosion of the parts tested

cfﬁh? SXHtes®ed in the formof the percentage of red

rusdst R i dt art@npasidderpdiased( D80 o3 pEN) catd tewaimation:
conmpatible I5 1n organi ¢ phase Constituent Quantit

( Fhey) e OiEs 3 Dr 6Py FRRECHLGROPS £PEL6S BRAGS £ (gurasured by

4. gl 0 i t 45, ; ;
TR, 00,000 AU o2 Sl 100 Lt S e i)
8.1 Botnics aghd Vabiidbegblisouseexi.dén &M tRHBT, the parts
(tetra-n-butyl titanate)8 40.00 Ke]zan/ 0,65 ter
37¥B0 PFA6FE 1 Zi%e Fﬁaffgférforr?ﬁld?t%]d%‘?% tgt @ constant
appd rRt ely QR%rken whd e asRi ldtpoded ¥ oChs omaneVl projection .
powder marketed by Eckart Werke 3 . o _

y- ghist dos§proA t9a ethosgbt hee (erdnpt sipecifgy periods of

;3%%%%58%%#%%%2525@?Qgﬁérvghéogéég%ﬁogﬁua extent of corrosion

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

percentage of red rust.

Example 1: composition based on organic titanate compatible

in organic phase

Constituent Quantity (g/kg)

DPG (dipropylene glycol) 170.60
R40° 13.00

R95° 14.00

Dry aluminium’ 25.00

Zinc paste’ 245.00

Silane A-187° 90.00
Dehydran®’ 5.00

Sodium silicate’ 8.00
Boric acid 7.50
Molybdenum oxide’® 8.00
T.BT (tetra-n-butyl titanate)? 40.00
Kelzan’ 0.65

Water 373.30

Table 1
! zinc in the form of paste to approximately 92% in white spirit
2 plu Chromal VIII powder marketed by Eckart Werke
3 y-glycidoxypropyltrimethoxysilane (Crompton)

gsodium silicate (Rhodia)
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5,6 Ethoxyl ated nonyl phenol of R40 or
xiteno SA (Brazil) ' Kel zan/ Rhodopol
DuPont de Nermours 5 supplier Lavol PE®/IB205/000488
supplier Cognis SA Exanple 2: conposition based on
organic titanate conpatible |51 or gani c phase 10 a)
conposi tion: Constituent Quanti iLy (9/ kg DPG
(di propyl ene glycol) 175.60 R40 13. 00 R95 14.00 Dry
al um nium 10. 00 Zinc paste 260.00 Silane A-187 115.00
SF'i Eahexizoed 10000 PBYrdle %ci#09. B0 oMbRYfdetipRl B3 deiteno Sa
1QBQQleTnBT (tetra-n-butyl titanate) 60.00 Kel zan 0. 65

2 esults of tests of
resll‘(aeslt‘z%%c%m opsa:ggnfero% %Rolg 15 Duration of bath Density
claturpgiRePuBeninde Neyourdays) |ayer (g/nR) saline mist
(hodfs) idr 23v6112@64 10 19.8 1944 15 20.1 1752 Table

3 V\D 2005/ 078026 PCT/ | B2005/ 000488 - 22
upplier Cognis

of R95, supplier
23 from Rhodi a

Example 2: composition based on organic titanate compatible

in organic phase

a) composition:

Constituent Quantity (g/kg)
DPG (dipropylene glycol) 175.60
R40 13.00
RO5 14.00
Dry aluminium 10.00
zZinc paste 260.00
Silane A-187 115.00
Silicate H300 10.00
Boric acid 9.50
Molybdenum oxide 10.00
T.BT (tetra-n-butyl titanate) 60.00
Kelzan 0.65
Water 317.25

Table 2

b) Results of tests of resistance to saline mist

Duration of bath Density coating Resistance to
(days) layer (g/m’) saline mist
(hours)
5 23.6 2064
10 19.8 1944
15 20.1 1752

Table 3



Exanpl e 3: conposition based on organic titanate
conpatible in organic phase a) conposition:

waanstorszent Quantity (g/ kg) DPG (di propyl enePgirgBmhj/000488
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153.50 R40 13.00 R95 14.00 Dry alum nium 10.00 Zinc

paste 260.00 Silane A-187 95.00 _Silicate H300 10.00

Boric acid 9.50 Mol ybdenum oxide 10.00 TET

(tetraethylene titanate)1l1l 40.00 Kel zan 0.65 Water

379.35 5 Table 4 11 supplied by DuPont de Nenours b)
REzampde o8 : t cgmpoBitions besafcent ergani hethyanate compatible in
Dlgrggh?g Qfath Density coating Resistance to (days)

| ayer / 65 saline mst (hours) 5 20.8 456 10 19.7

360 1@)TabipositExampl e 4: process for preparation of
an aqueous conposition of tetrabutyl titanate,

organic titanate conpatible in organic phase: 15 The

flol I owi ng Feagefteerdr e mi xed in or derQuangy t0(QY of
D 2008 B7BG8 Fe | Bogbe dbokaa - 23 o) 20000 g of
TBT (tetrabutyk4@itanate) 13.00
R95 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 10.00
TET (tetraethylene titanate)' 40.00
Kelzan 0.65
Water 379.35
Table 4
! sypplied by DuPont de Nemours
b) Results of tests of resistance to saline mist
Duration of bath Density coating Resistance to
(days) layer (g/m’) saline mist
(hours)
5 20.8 456
10 19.7 360
Table 5
Example 4: process for @preparation of an aqueous
composition of tetrabutyl titanate, organic titanate
compatible in organic phase:
The following reagents are mixed in order:

a) 30.00 g of DPG (dipropylene glycol)

b) 50.00 g of silane A-187



The solution obtained is allowed to stand for 24
hours. The silane, introduced into the DPG before the

won®E/078acts 5 with the water optionally preBemiBions/000488
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the DPG An uncontrolled reaction of the organic
titanate wth the water optiopally present in the DPG
is thus avoided. 100.00 g of'v\g er (=100.00 m) are
added respecting the follow ng procedure: 10 i) add
0.125 m of water dropwi se and then allow the

sol uti en Lo .sward ForTEID (Hetutedsityili )t itepedte)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

ARMOEITRES I obr B.288 i afl ricere evriahPEwecndsours. The
An aqueous conposition of colourless organic titanate

i ﬁilammi nédt refarederipiial sheaPRppeatorier Fieadslifed reacts
that . these are.silic l.s. al .duratigQn

t e B epalfati SRS th %%élurg%lﬁlf 2%P§8%Esi tl?gna%ﬂflg Pc. an
ORGRIIE rid1llamat ecbstdppr oxf natled y orgamil0 tiltanfhe with the

aqueous conposi_tion of organic.ti te i.5 allowed,t

SO GOIAONAAS DRl S bets &bott Dridry DA TS

i ntgpdced igH Oyd- £PNPQASIc. @M ahl ANbeOrd@%¢@N respecting the
coating. 25 Exanple 5: process for preparation of an

adieedusvingpmposigdwre of organic titanate conpatible in

or gani ¢,, phase; 0cCess _Qproce [ h a
fashi or?)asa(fi %ng'gl 81'14 Oe]::s%d” %x%%p‘?gcﬁ%%{]s%hgnéugﬁﬁq yallow the
of TnBEdinivieduces dtsa@d. 0 9.0 Mimageeous conposi tion

of colourless or sometines slightly yellow organic
titanatid)i srensad e 0 2005/ 8026 PCT/ | B2005/ 000488

ommos L B IS CEERE  rgigamtal el A e o

0.25 ml of water/minute/3 pulses, or approximately
0.083 ml of water every 20 seconds.

An aqueoué composition of colourless organic titanate 1is

obtained. Small crystals can appear; it is assumed that

these are silica crystals.

The total duration of the preparation of the aqueous

composition of organic titanate is approximately

7 h 30 min.

The aqueous composition of organic titanate igs 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 process proceeds in the same fashion as in example 4
except that the quantity of TuBT introduced is 30.00 g.
An aqueous composition of colourless or gometimes slightly

yellow organic titanate is obtained.



phase: The process proceeds in the sanme fashion as in
exanple 4 5 except that the quantity of TnBT

wonoesmdgeed is 40. 00 g An agueous conposi t i oRCDAiB2005/000488
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colourless or sonetines slightly vyellow organic

titanate i s obtai ned. Exanple g: process for

preparation of an aqueous 10 6nﬁosition of organic
titanate conpatible in organic phase: The process

proceeds in the sanme fashion as in exanple 4 except

t IBdangiee qufint i tyradeSmBT fomt r cpueparatidy. 0% and aqueous
the quantity of silane A 187 .intraduced j .
1§°&‘éh?é5c§1fsl%bnp° i (9561 co loi-tjarrfagcses ogoﬁan%%%sgin Morganic
slgydddy yellow organic titanate is obtained. Exanple

8. corrosion resistance of a coating conposition,

adly dPRECEDS t REOLARERt i1gh BARedaBR drFAHi® t3F ankt &xample 4

20 (o Lf_or [ ! iti

oS (BT LllePEOBRT RIS T SRSt L oMb 00 g
i M oghpoashid ntomaos Abt bnobfosbdoucdatisngr composinésmnslightly
Table 6 bel ow indicates the farmul ation of the

c OIS iIPahss obtahdHer HhdPR A Yt an anti corrosi on

25 coating conposition of the prior art which do not

contains organic titanate. WO 2005/ 078026

P05/ 3e0488rocess  EofposPrEBATEbAPBsi t9n 8  aqueous

(RPCTRG b0, ¢ [P Eht e FLiaht 9 e HElt oot organic
Wybtedss383. 30 421. 10 Tetra-n-butyl 40.00 - titanate

[X¥ al um nium 25.00 25.00 |anell ae , .
he process proceeds in the same fashion as 1in example 4

except that the quantity of TyBT introduced is 40.00 g
and the quantity of silane A 187 introduced is 70.00 g. An
aqueous composition of colourless or sometimes slightly

yellow organic titanate is obtained.

Example 8: corrosion resistance of a coating composition
according to the invention 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 6 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.



Zinc paste 245.00 245.00 Mol ybdenum oxide 8.00 10.00

R40 13.00 13.00 R95 14.00 14.00 Dehydran 5.00 5.00
weadisimsms| i cate 8.00 8.00 Boric acid 7.50 7. BOT/1B2005/000488

Kel zan 0.60 0.80 Table 6 The characteristics of

conposition A are reported in table 7 below 5

Dur ati on adhesi on appearance P E-:de"nsity 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 (23C) 10 days excellent very good 8.1
1.3839-238 23 70s 1/_26!\:) 15-davs nvr\nl lept verv ogood 7.9
1.140 40.0 83s (26C) | 20 OEXEETT ent |vEPPPYOIIOR 8T the
1.]42 41.9 121s (25C)| 2bcdaymeexeekthent| weiyr goads8.(&/kg)
1.|139 39.4 90s (240 e 018026

PQT/ | B2005/ 000488 - éé"e%%oﬁvgsz(g?g% of the two
conm%sltlons to the sal 1 ne 1Tdast60 1S conmared 1B 60

r Aanen val rin

At 28 1"t abl 6

the-sali-pe—m-st rastted-are

8 bel ow?°fposi tidn accor @ n to

t Nenz@iposi t1on of tlhe priaygzanib 1nvention A4B71. 10

sitv Resistance tlo.-Densityv R

esist-and
I ayﬁé@rtry?af1 Ret¥h st coat | ng | §9e9° saline|mst (g/nR)
(Hotirte)atg/ n2) (hours) 16 704 16 208 20 880 20 260

Dry aluminium 25.00 25.00
lamellae

Zinc paste 245.00 245.00
Molybdenum oxide 8.00 10.00
R40 13.00 13.00
RO95 14.00 14.00
Dehydran 5.00 5.00

Sodium silicate 8.00 8.00

Boric acid 7.50 7.50

Kelzan 0.60 0.80

Table 6

The characteristics of composition A are reported in table

7 below:

Duration | adhesion appearance | pH | density| % of viscosity
of the solid

bath
72 hours | excellent very good 7.7 1.35 36.1 | 54s (23°Q)
5 days excellent very good 7.9 1.36 37.0 | 648 (23°C)
10 days | excellent very good 8.1 1.39 38.3 | 70s (26°C)
15 days | excellent | very good 7.9 1.40 40.0 | 83s (26°Q)
20 days | excellent very good 7.8 1.42 41.9 | 121s (25°Q)
25 days | excellent | very good 8.1 1.39 39.4 | 90s (24°C)

Table 7




24 1056 24 312 28 1232 28 364 32 1408 32 416 36
1584 36 468 5 Table 8 Satisfactory results for

woesgisargmee to the saline mst are thus obser ved/1Bmmns/000488
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the coating conposition according to the invention.
In fact, for a layer density of, 24 g/n2, it 10 is
possible to attain a duration gf resistance to the
saline m st of greater than 1000 hours whereas for a
conposi tion without organic titanate the duration of
r eEngt sAEESEBNEhe ofaltilie WWSt CPEPOALYi8RE KWourhe Theline mist
addj ti oyganic titanate allows.the corrqsion 15. .
reg%sfgﬁne:%({Thgm%ba%%%ég o"be aYa}%agt ??igﬁgﬂ ﬁﬁi&?e mist
t hesgseoadi dronsumtxahpéé Hn €aPPOsstbehokased on
organic titanate conpatible in organic phase 20 The
addition of small quantities of organic titanate (10,

0 COFpaDi & K0 h bl G¥%y (A ea [do‘n%)ogﬁ £ Sk B (HI o0 o0
005/878026 PCT/ | B2005/ 000488 - 27 nol ybdenum oxi de
0 be intrdHURRE T e decreased, which alPBows a
I M IgddQRyOT [NRe &OH HceWBb! E COBRREVENT U9GLsistance to
nticorrosion results. In thel follow ng exanples_o?
ofPASiNG dA¥CY tlabfRl ) MiRE b cqahhndtlpwsT gi |smidnesmist
educed /o 44%by weighitsyand fhe g%@pgity of (h0ﬁrs)

|l ybdenum oxide is reduced tp 20%Dby wei gh W t

%‘OQJ_""NI\J

rlespect1®o the|quantitd4%s conyentiondd& |y introducéds

| NTO ang§ corrogi o Ccoggd NY COMTpoST tIgNs.  CoMposTt gy

Caonposition Conposition C (glfkg) D (g/kg) E (g/kg)

DPG 160260 160./60 16898® Silpane A 287 50. 00 50. 0812

500035 1232 28 364
32 1408 32 416
36 1584 36 468

Table 8

Satisfactory results for resistance to the saline mist are
thus observed for the coating composition according 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 organic titanate the duration of
resistance to the saline mist is only 312 hours. The
addition of organic titanate allows the corrosion
resistance of the coating to be at least tripled under

these conditions.

Example 9: composition based on organic titanate compatible

in organic phase

The addition of small quantities of organic titanate (10,

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



Wat er 453.20 443.20 433.20 Tetra-n-butyl 10.00 20.00
30.00 titanate Dry alum nium 25.00 25.00 25.00

woOanslorgree Zi nc paste 245. 00 245. 00 245. 00 Mol podaBams/000488

10

oxi de 8.00 8.00 8.00 R40 13.00 13.00 13.00 RO5 14.00
14.00 14.00 Dehydran 5.00 5;0%75;00 Sodi um si licate
8.00 8.00 8.00 Boric acid 7.50'7.50 7.50 Kelzan 0.70
0.70 0.70 10 Table 9 The values of resistance to the

saline mst neasured are summarized in table 10
beMoliy I FTD0SKO P80 28> POF/ ILBLOOSIOB0488> be28lecreased, which

Cogpppsiid | gn é%n%o i i.tion E,. \Wight of .
Iayeros\'é&tl %ng . is[%}é/ ??Iz%) Dﬁé%nr%%zstts(’nuw le%eof%fﬁ?réffﬁlg good
43ht hoors)s kabl ee il Exanpl e 10: process of

i ntroduction _of chelated organic 5 titanates or

zi Ftohlifed Ol bPEATRIGGueduC PrRRELLioRD (fAble 9), the
ac Si3nage -s Lo ALQl ySig, kg hithe, il %ngﬁ:wé%ght and the
titanates i) preparation of the aqueous phase:

paEdan it e hmodybR¥AOR TRR des uipp| FedubgdDuPorr0deby weight,

1Q . 60% d tract d 25 ts. b i.ght , of
R e R A
haitito lahd: i qariss yh Wb ghindfcombesi @i end hen added

rapidly and the magnetic stirring is maintained for
one hour.

Composition Composition Composition

C (g9/kg) D (g/kg) E (g/kg)
DPG 160.60 160.60 160.60
Silane A 187 50.00 50.00 50.00
Water 453.20 443,20 433.20
Tetra-n-butyl 10.00 20.00 30.00
titanate
Dry aluminium 25.00 25.00 25.00
lamellae
Zinc paste 245.00 245.00 245.00
Molybdenum oxide 8.00 8.00 8.00
R40 13.00 13.00 13.00
RO95 14.00 14.00 14.00
Dehydran 5.00 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

The values of resistance to the saline mist measured are

summarized in table 10 below.



This m xture is then introduced into an aqueous
conposition 15 constituted of 350 parts by wei ght of

woawesr78l@68 parts by weight of sodium silicateCcT@BR05/000488

parts by weight of boric acid and 9 parts by wei ght
of nol ybdenum oxi de. ii) conmpogktion of the organic
phase: The organi ¢ phase contains: 20 - dipropyl ene
glycol 75 parts by weight - Rentopal N4 10012 14
parts by weight - Rentopal N9 100113 15.5 parts by
weight - Silane A 187 70 parts by weight - Zinc paste

Wﬁ&%@%BAﬂals%stféinéBél‘ﬁaPesDb” rfeition B

(g/m

.4 part

Weig t“bf' uil gé!r(.eu) 30 parts by —wei gm ——aerosit—38017

wai ght 22 wetting agert2.af et hoxyl ated0.5

Red

hours)

r\n_ui nhenao tvna ( CECAY- \AD. 20051 Q0720264
rJ \ \/I_\Jl_\7 VT 4 OJT UT OO0

moT I—FJ_rILoII\.II C
B BROBsT 030488 -120 13 vetting3agent of 430
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FﬂUAyIdlEU nonytphenot & 1+4—80%Chronad
VI1I in dipropylene glyco%B naigeted by Eckart Werke

15 hydrocarbon-type antifoam (Schwegman) 16 Y203 of

P to 99 99% 5 17, ant i | rent
og£§$§¥ea—éy Rf%gussaff|||§k?%%%€ Eﬁ ﬁegggﬁg organic

Mitsitt aneddess orfﬁﬁfb@ﬁﬁﬂéﬁjHGOmpatbbléniﬁanWéous phase, into
anticorrosion_ coating conposition according to the
| e RIURPUS rPélasm or RSy sifu bt e el AR ned

(stepsj | kbqgﬁl 8 respectively) are m xed. -
refe

Reference rence conposition: The aqueous
thS@nmbaﬁatmmﬁeﬂemME(aqggmﬂaighaaﬁnnains water

463 parts ht 15 Sodi um sj I|cate 20
B e Pah v BT coRo R pEPs sy ARG bY Dupont de
MNéH@ﬁ%%ﬂ“é@%‘H&ﬁ ORELScOY ¥BEIPE parts by weight of silane

A-187 are mixed with magnetic stirring for one hour. 113

parts by weight of water are then added rapidly and the
magnetic stirring is maintained for one hour.

This mixture is then introduced into an aqueous 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 molybdenum oxide.

ii) composition of the organic phase:

The organic phase contains:

- dipropylene glycol 75 parts by weight

- Remcopal N4 100%? 14 parts by weight

- Remcopal N9 1001%3 15.5 parts by weight
- Silane A 187 70 parts by weight

- Zinc paste 235 parts by weight
- Aluminium Stapa® 30 parts by weight

- Schwego foam 8325%° 5.5 parts by weight
- Yttrium oxide™® 30 parts by weight

- aerosil 380" 0.4 part by weight

2 wetting agent of ethoxylated nonylphenol type (CECA)
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Silane A 187 31 parts by weight The organi c phase of
the reference conposition has the sane 20 conposition

wag0dsiesms gani ¢ phase of the bath accordi ng t oPCTHB2005/000488

invention (step ii)). The saline mst tests are

carried out after an ageing of,5the baths, according

to the invention and reference of t he order of 48

hours. The results obtained are given in table 25 11

bgl ow. Results on screws Results on steel %Ed/4.8e)
SUPPUTEne SIFERT £F THENE13tse BPRARRPRT e Pdpe 2cer?)

pt* ot @cC thosmal Ref Br encE phat e6d 2/16¢21 A 1B d168/5F386rt6 Bdrke

16 Cc t 912 336/576 1150 744

e YRRk Racehsy B =0 60076

PCTPB2B0BHIGU4gE2L- tB3§9-20%/ + CM saline mist results

af't entit-hediseneasi chashdneesr ssubjeeeiwd (begddre) mechani cal

shocks of vibrations and falls. b 2 x G saline n st

results after the screws or the plates had been
smbieczeeuumbceft@hehbpmﬁﬁg,mﬁbattEeteG say a b5
spatterrng impacts. Sacrificial protection: nunber

of hours ﬁtéxpé§GP§d969 t ke shbPPne imventign:hogntiegrrosion
rust afte obESh 'QB ggsﬁggon %@Eanlkg‘E%ﬁt t@%véﬁtlon the
notation 5. res orrespondi ng to Fess than 1% of

red 10 rusganncs@mﬁa@@ue@uanphaaﬂs4oBtaiee@Iﬁsteps ii) and

corresponding _to | ess tEaE 5% of ., red rust on surface.
Table 11 ke§eﬁpe§%ﬁgs Y¢| BAF THEE the introduction

of chel akede@egaBi Batht aparercseBPabinBlbe iitA cagueous
phase, co- 15 hydrolysed with the silane in the

c@herngue@ﬁﬁoehesenefrﬁbﬁeéeéerenéeg@@@p@@h&@p@uﬂOP@alns
S@EEH% m st of the sanples

463 parts by weight
Sodium silicate 20 N 32 8.8 parts by weight

Boric acid 8.2 parts by weight
Molybdenum oxide 9 partsg by weight
Silane A 187 31 parts by weight

The organic phase of the reference composition has the same
composition 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 bathg, 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
(59/4.8°%) support
Such as | V+CM* 2 x G | Sacrificial |2xG°
protection €
Reference bath 672/672 |456/840 [168/336 624 168
Bath according to |> 1150 (840/912 (336/576 1150 744
the invention

Table 11



treated by these conpositions. W 2005/ 078026
PCT/ 1 B2005/ 000488 - 31 Cdains 1. Anticorrosion

woaadsiongp2eonposition of netallic parts based 8AT/1B2005/000488

10

particul ate nmetal in aqueous dispersion 5 conprising,
in the follow ng proportions_ (percentages by nass)
- an organic titanate and/or zirconate : 0.3 to 24% -
a particulate netal or a mixture of particulate netals
10 to 40% 10 - a silane-based binder : 1 to 25% - i b
WAt & + GMs. paligmsMwE h reRElESn R ETOR EhEt FHEW Mad been
of the organic. tifanate ;and/ ap zilcopate and iohd hed falls.
sﬁﬁéﬂggggge obiti[}1 e?1 i's between ° asn 25% 15 2.
Chnposi ti opaddaer diny tresCGlacmaitechahacisemiersd om the plates
that the organic titanate is _chosen fromth rou

% t%sra%an%g to say a

cHAst i PeRRed TP IERE S t BT ®s Eonpat Pt e% 1 n

pggg%te:afriglgtlaﬁ tidarekes conpatible in aqueous phase
and the organic zirconate is chosen fromthe group

cénseicitfdd inl 20rotecierbnareberonpat PBLES Plor §ERPEUTe tO

phase and, the .zircqnat.es .co ti i equs., 4 .
3?%@%&?? oﬁllg&orwfi%%o%% @gi rﬁ%c%g?g%t glr%?czleg 7 of the
t hatttikg ttid amat eeteQnpati bl e in organic phase are

Cl-C8 tetraal kyl titanates, advan,tagaeous% chggen o of a
f FoRPEREigROBY 2P Rohs | SHEIRAIENRY Ot { PERafean 15 ob re
t@%‘rsaj}%-rpwfa{ég.anate and octylene glycol titanate,

and the zirconates conpatible in organic phase are

Ct- @B teatiraml kyB : zneconde sor ERERINATEDUSPY lefssephan 5% of
fromthe group conprising tetra-n- propyl zirconate

aﬁ(?ra S bWt S conate. 30 4. Conposition

agGeNd NP1t e M2, sphakacterégedthat tiad theroduction of

titanates conpatible in aqueous phase are chel ated
orgdiatad tevgans tHdvnntaye SRR WHsR N} rafHERes phase, co-

15 grh%fl&)rolysed with the silane in the coating compositions

increases the good behaviour to saline mist of the samples

treated by these compositions.



constituted by triethanolamne titanates, and the WO
2005/ 078026 PCT/1B2005/000488 - 32 zirconates

woanpparshbe i n aqueous phase are chel at ed or gaRCT/IB2005/000488
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zi rconat es, advantageously the triethanol am ne
zirconates. 5. Conposition acggrdlng to any one of
the preceding clains, charactéfized in that the
particulate metal is 5 chosen fromzinc and al um ni um
as well as their alloys and their mxtures or their
al | oys with manganese, nagneSLaaPs tin or Galfan. 6.
Conposition according to any one of the preceding
clainms, characterized in that the silane-based bi nder

1(1 COnﬂfﬂ’ﬁl&ﬁ)ﬂcﬁﬂcﬁﬂecOatﬁ_ylgngc@ﬁpd)@:a’SioﬁnQJf metallic parts
31@ ol ysabl e function_in hydroxyl function chosen from
a al%oxy PargdrEapter. @ﬁﬁﬁé& tiBn atdBPAAg Glspersion

ans £fnd he;preaedi ng1i6lah i z bR
thatng{iﬁe SDI‘ ané additional ly ?g carr.%?‘%é egggy entages by

f mastsilon. 8. Con'p03| tion according to Claim?7,
character| zed in t the |Iane | § chosen f:ﬁo 204‘,/

or ¥} et S|tfjatr?§l G pchﬂf?%cﬁl oh or

triet @@md@r&md&a@n cﬁpwynlimm‘é IO, pas WRllatds metals
their mxtures, in particular gama 20

gllypcltdb%‘ﬁﬁrropyl tri met hoxysil ane or beta- (3, 4-
eROXY Gyl QNexyl J &4 Ilyllr{#éfmt hoxysijane. 9. Conposition

accorgsyng to any one t he precedi ng cl ai ns,
chanedtear izexl 8 /p £ M0t additionally conprises 1 to

30% ght o anjc solyent or of m xture

oottt 560 Pt S nERalpsbe 18 n@ ot REPgRE Cortitanate
t %d/‘&"%ééx@é‘te 19nq Corpeskt k6N aaeC Pty Hitddai B between
9, characterized in that the organic solvent is

chhoserd f25%m t he group const | t uted by the glycolic

SOl e A e 20, N 1 POLRLEN Pricea i

gl , dibe a@ﬁ@@ﬁﬁ@, piﬁ@uheee gkycethosen from the group
constituted by the titanates compatible in organic phase
and the titanates compatible in aqueous phase and the
organic zirconate is chosen from the group constituted by
the =zirconates compatible 1in organic phase and the
zirconates compatible in aqueous phase.
3. Composition according to Claim 2, characterized in
that the titanates compatible in organic phase are C;-Cg
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 C1-Cg tetraalkyl zirconates,
advantageously chosen from the group comprising tetra-n-
propyl 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 the



pol ypropyl ene gl ycol, nitropropane, the alcohols, the
ket ones, propyl ene glycol nethyl ether,

wa 225478m6 met hyl WO 2005/ 078026 PCT/ | B2005/ 000#88/1B2003@0488
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1, 3-pentanedi ol isobutyrate (texanol), white spirit,

as well as their mxtures. 1l3,Conposition according

to any one of the preceding clains, characterized in

that it additionally conprises 0.1 5 to 7% by wei ght

of nol ybdenum oxi de, with respect to the total weight ,
onltrﬁan?&ﬁﬁoé%qnlpér’ilbif’. 180 ARSI M PR i Fh el organic

0B8 1brEhe P RERANRYgeth 175 + H 3B drAtnihd MAlrddnates.
additionally conprisés 0.5 to 10% by weight, with

r &specCanpashe itogt abcrerghhgof te hearld copositibine gfreceding

a rei.nforci agent .of .the anti corrosion roperties .
RGBT r oPERECPEAE Cont? | tUIT bSyt PRF O IIate” netal  is
Z iche@RinUMrdnd ik BMd eQRiniMi R, aseOMTIUMs ithdihe alloys and
formof oxides or of salts, advantageously yttrium ,
okih@é rYZutyres 00 thedw R Mighvithi fRnpesseey tiepgnesium,

t total, wai_ght of 15 the conposition, of a corrosion
igﬁpb?}oreﬁﬁgﬁgnt such as alum niumtriphosphate. 13.

CenposiConposacdendi agcbodany one cinit hengr eoédi tige preceding
clains, characterized in that it additional
c&ﬁﬁﬁ

fbes &IOS agdnt by art KyedUSIAP Yy RiReq o Pinder
7 %o eIt W Eh120er eéaﬁﬁyihg_ the toéake webeht Wfdrolysable
the conposition, and/or a wetting agent,
aduastdgeousiny hydroxy 1498 wycwedghchaiseln  feepedt §oCs alkoxy

the %ﬁl wei ght of the conposition. 14. Anticorrosion

coating of nmetallic parts, characterized in that it
i §.0bt @icredsfitdrnm eeabirgingonposidnyon caecobdi nghe 2 receding
to_one of clains 1 to 13, by spraying,

sS&@PﬁﬁJdrﬁhﬂﬁifqﬁx%&%&iH@lcéﬁqqf i ghtlanf additionally
c i r [ ubj ected to a baki ng
eatlngd a%{; egﬁﬁ RRIARY orS

oper ati on y of thermal energy, such as by
cénvectdomposinficcar edcoprindgction,Clagmef &, abthatactertized in

oo et SIS Ui Blonte 1B, 1A0C 30,900, 950G, d n e
an epoxy function or di- or triethoxysilane with an epoxy
function, as well as their mixtures, in particular gamma-
glycidoxypropyltrimethoxysilane or beta-(3,4-
epoxycyclohexyl) ethyltrimethoxysilane.

9. Composition according to any one of the preceding
claime, characterized in that it additionally comprises 1
to 30% by weight of organic solvent or of a mixture of
organic sgolventsg, with respect to the total weight of the
composition.

10. Composition according to Claim 9, characterized in
that the organic solvent 1is 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,
polypropylene glycol, nitropropane, the alcohols, the
ketones, propylene glycol methyl ether, 2,2,4-trimethyl-



or infra-red, or for 30 seconds to 5 m nutes by
i nduction. 15. Anticorrosion coating of netallic

woaoasp7ereording to C aim 14, characterized i RCTHBL005/000488
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prior to a baking WO 2005/078026 PCT/1B2005/000488 -

34 operation, the coated neta%glc parts are subjected

to a drying operation by supply of thermal energy,

such as by convection, infrared or induction,

especially at_ a_ tenperature of between 30 and 250C by,

cénvdePEnsansainlappeekikirary 10tesaBolh nutlesten spheit, as

O%eﬁﬂ induetion fof ,.3Q seconds to 5 mnutes. 16.
Anticorrosion coating of netallic parts according to

orlé of Coimgiorss. tidnor adbordhagacter ismed iomet haf ithes preceding

SRR B0 AL S R Al fen .

)t@nd73%9%@1%%9/6@%0@%@@@1&@&%&%% beﬁl\@enrésﬂ;@at to the
(15 and I2 pm (45 g/nR), nore partlcul arly

béP\Fdé‘énWSlﬁiﬂ?\t(Pg @h@fz):oan@@smlmmo g/ ). . 17.

[ I f i.nc- .
L\:/ga?edlds‘of%%gitt %%T agégégﬂ gy)é?gofa%;/e n%(repo& tzéelgéb cceding
dlcﬂfaenent cmiatcb@dsmfzeapmm Calaiton t midjdjmaiﬁghamnqmlses 0.5

p03|t| n, of cast-iron or of alum nij umFgrow

f’hla‘?rf tYeb¥rosi BhtRoZEERG e &6t iy t%%ewﬁilght of the

C’c%'m@%slﬁl 8, 16r 18.rAGROUS: cOMRAGRLET Mk OFhEL-{R i corrosion
tetraal kyl titanate, 20 intended for the preparation

obrapresitiesg cdmml ficon fdre agraepalddrestsidthstedt byi ryttrium,

o PUERERAE Ry TRl e UM QBH AT ROAG A sf Fahge form of

CakiyieRy o4 beasstal@@;e hyedr ol tyespddbes Tyingt E@Auinn oxide Y,05, or
hydr oxyl function, froma titanate or zirconate
cOnpattidl &% 25Yi wedadani WiHASESERECEr &) th%rtOFﬁlt weight of

| L R 0 PELEEHLAIER DYRSS) oignent cuch
sellamnbasge d riphdephat20 to 50%
13. Composition according to any one of the preceding
claims, characterized in that it additionally comprises a
thickening agent, advantageously 0.005 to 7% by weight with
respect to the total weight of the composition, and/or a
wetting agent, advantageously 0.1 to 4% by weight with
respect to the total weight of the composition.
14. Anticorrosion coating of metallic partg, characterized
in that it ig obtained from a coating composition according
to one of claims 1 to 13, by spraying, soaking-draining or
soaking-centrifugation, the coating layer then being
subjected to a baking 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.
15. Anticorrosion coating of metallic parts according to

Claim 14, characterized in that, prior to a baking



- Cl1-C8 tetraal kyl titanate and/or zirconate : 5 to
25% 30 - water : gsp 100% 19. Conposition according

woao@@loagars 18, characterized in that the wat er peDiIBiO®000488
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organi c solvent is chosen fromthe group constituted

by the glycolic solvents such gg the WO 2005/ 078026

PCT/ 1 B2005/ 000488 - 35 glycol ethers, in particular

di et hyl ene glycol, triethylene glycol and dipropyl ene

gl ycol, the acetates, propylene, glycol, propylene
g|<%§>€zﬂatr+é¥hy|t]é?héi‘%atteﬁﬂe ‘%EBEBF%, Ratd S kefBneyibipcted to a
Wl 189 th6dFa 1 i UBSS. EoMpAStan LN NGLER as b
eitﬁfé?%onfgek?%faq ai m§18s%r%q/ 19, char ac?teri ze %d'n tﬁat as By
t femisedeicorponpiinfesradsi Icane ipdnrying, at doestiang at  a

R L

t appryxdne tefl yClia o 180 taidltes 1Onchanacher iZed dduction for
that the sjlane additionally carries an epoxy

f GicSS61PRIE2 Lo PBsESsn according to Claim 21,
CIi%r.aph?ft'i%%r‘_o:%iotnh\?\%o%@ﬁjﬁ' L)?n?nétsdlclrl(?:s%a{”a%%mé@'cbrding to

or trimethoxysilane t epoxy functl i- or
t onet lodx Sisliase i tohr b e pdreyralt® efnireetd dm tdmtweld s applied

their..mxtures,. in rticular ga - , ,

gIoeitds RS S rL?%é %o?( sg?aﬁﬁgggcﬁgfia- pith a thickness of
epexy sl aiexylor eldiwddn methexysil gng?) 2% 30 um (110 g/m?)
Conposi tion according to any one of Clains 18 to 22, )
cRafadr&fieradivh Ratareamet RnCE 1hed/aal kprdt ilRanat e(45 g/u),

2 v h omt gr i Si
SRRyl T e02FerBCE i, FHY JRME L 10 wm (a0
ogt/yene glycol titanate, and the Cl1-C8 tetraal kyl

zi_rconate i]_ts,l advant ageously chosen_fromthe group

corfpri YR lldCr SRS Py PredsratdYart t §te&in-Put §f =zinc-
Zicbs@Ral estde1 24y Usg Of thescomaadti o aceardi Agptited by
any one of Clainms 18 to 23, in pretreatnent for
adhdSievertor mddtddsys,of n appstteaeaonentingd udisgal erechanical
b%%%%S%@ig%Ran‘%Jﬁ%iﬂfﬁﬁﬁbrigf aluminium, provided with an
anticorrosion coating according to one of Claims 14 to 16.
18. Agueous composition of (C;-Cg 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 binder containing a
silane 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 solvent : 0 to 20%
- silane-based binder : 20 to 50%
- C;-Cs tetraalkyl titanate and/or zirconate : 5 to 25%
- water : gsp 100%.
19. Composition according to Claim 18, characterized in
that the water-soluble organic solvent is chosen from the

group constituted by the glycolic solvents such as the



passi vation treatnment for substrates based on steel,

zinc, alumniumor steel covered with a zinc-based
woaeadsingnzéor in 30 an additive for inproving tReT/IB2005/000488

adhesi on of coatings or adhesives in aqueous phase.

- 35 -

glycol ethers, in particular diethylene glycol, triethylene
glycol and dipropylene glycol, the acetates, propylene
glycol, propylene glycol methyl ether, the alcoholg, the
ketones, as well as their mixtures.

5 20. Composition according to either one of Claims 18 and
19, characterized in that the binder comprises a s=ilane
carrying at least one hydrolysable function in hydroxyl
function chosen from a C;-C; alkoxy radical.

21. Composition according to any one of Claims 18 to 20,

10 characterized in that the silane additionally carries an

epoxy function.
22. Composition according to Claim 21, characterized in
that the silane is chosen from di- or trimethoxysilane with

an epoxy function and di- or triethoxysilane with an epoxy

15 function, as well as their mixtures, in particular gamma-

glycidoxy-propyltrimethoxysilane 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

20 advantageously chosen from the group comprising tetraethyl

titanate, tetra-n-butyl titanate and octylene glycol
titanate, and the C1-Cg tetraalkyl zirconate is
advantageously chosen from the group comprising tetra-n-

propyl zirconate and tetra-n-butyl zirconate.

25 24. Use of the composition according to any one of Claims

18 to 23, in pretreatment for adhesives or coatings, in
posttreatment as a sealer based on metallic particles, in
passivation treatment for substrates based on steel, zinc,
aluminium or steel covered with a zinc-based coating, or in
30 an additive for improving the adhesion of coatings or

adhesives in aqueous phase.



