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Fl uor opol yner - cont ai ni ng sol -gel coating The present
wonvanreonm rel ates to a sol-gel coating which PeThB®ed050136

on a sol-gel precursor and which conprises

substanti ally honogeneously distributed fluoropol yner

artllcl es. Fl .uor(gpoif mer coatings that provide

Flagropolymer-cpntaipe FAEC RS on properties in 5 medium to
hi gh tenperature applications such as steamirons or
frying pans usually contain a certain anount of heat
resi stant polyners, such as polyam de i m de, which
acts as a binder. The nechanical properties of these
coatings, such as scratch and wear resistance, are
inferior to those that contain sol-gel binder
mat er i al BheAkdsbraiigntidnacluesin aaolebebaatiigchhitlesibadeding e sdfgel

coatings ,.s inpr.ove .the use of 0. sol -,gel
RGP oS Sthealf SptREndss et SReprherer o
patitlesgel formul ati ons do not neet the expectations. A
conveni ent neasure for e anti-stick operty is the.
cont act Thepe e Rouigy bt oré il i Gk epP G Risti prpods n
métRpe thighteip@atu! appiecafiona sich @nstedm frdis of frying ppeluyuslly contain a
articles,., and their particle distrjbution.i.n the ..
c<Bigema of b P hBRiss o & b anidsMidsarhiphashd® p ginder
THeithdchaicatrapetites of theservdatings, tsivdnms adrattihandi wiaerebistamee, are inferior
nsequently the binder will largely determ ne the 15
togg’ﬁ? @%tco tﬁ‘é‘lsgf'geihlgﬂﬂ R ﬁrl\-ﬁéel formul ations that are
m xed w Althoubhithe opa apdredrattiendsti@e o @ayigsSeimgroved by the use of
onsiderabl e degree of flgccul ati on of t.he .
sof ] St Sk e of ASRRST §ebidmpiations go sorpeet
thevestplactationmd eanneridnt albasute f3heati-stick propeetydcthe eardabt angle with
I.ncreasi t he volunme, fraction.of. fl .
i TREPLOR g AR bR Rl oA RRbAR e porcicts
andithdir gagicle distribvtiga ini thecosfifge Hitheqrarticles andlcculaisd, fewric hitfle

whi ch .| ovi ded. the bin . el .
B e e R e e e
contact dngle. Kosarsbl-gel fosmulptions dmt ara rixed ovithdesropelyaer teed tp

hi gh anti.-sti.c roperties. To this he..Qr
coPiegan  Fopr s et YR Helsh Eon ot lelpSD e ieaf” €880huency
confaat anglgs widhp amkiruenofabenp 83°samoplabe dchiwstd. brveasing thg@blume

recursor and fl uoropol r particle ' i hg
SRS B AR EpRR et PRI R pHEE0 ol R ey ope b BB O,
neghtive@ffest oathetviear ssisthme cviddh it pevided byi the hindéreast 88,

preferably at |east .90. and e pre |

- Such e s R p R TRER B EOhe decfns SPaE
praarhble, sithichlcogingpervides ofatitvéle higb atti-stigk pSpetieant i - sti ck

property.is. C | der abl i gher. .t ) t .

known cog? hsgeél 8’2[?6 %rgﬁeﬁtdrel%ng?n%ag{ldeg%g&féeﬂgoragg lbés%g P
cqatitig doalpesitiorncondprrising atl leastoank adligehpredursohand| fhiotopply mecpartsles,

Wl\ll}Q‘l czoggrdfg/ 1% %9£gph%g[:/plro%%ggs4 éu%?%%t?’tge contact angle of water at the surface
thereof is at least 88°, preferably at least 90°, and more preferably at least 94°. Such a high
contact angle results in a high anti-stick property of the coating. Said anti-stick property is
considerably higher that that of the known coatings of sol-gel binder and fluoropolymer

particles in which flocculation of the latter occurs.
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2 In a preferred enbodi nent, the sol-gel coating

conposition conprises at |east one sol-gel precursor
wapa4a7est@bi | i zed aqueous di spersion of fl uor opol/yBRE04/050136

particles. In a particular enpodi nent of the

i nvention, the fluoropolyner particles are stabilized

with po j al k ne_.copolyner. 5 The

pol ysi | or ke el e AR T B e R e at et

ohg/adi-3) meskoursorpod b stebilized aqucoes dispatsioniof Enorbfudymer articles. In a

Akl 30t ' rs fl uoropol r parti.cles,.

P B R B Gl e MSRELAES S URIRE s FF S fneiie

pplysilpkane polybreyally Bnogdpolyiver. por t i on of the stabilizer

enabl i ng Lz _ .di sper.sed i.n the . . .
aqueous %%ﬁodﬁ%&t?a&é Hﬁ)‘?lglg %ﬁgeesqao%f lizg lhlgrg‘élaﬁsg%e *Bgf%jﬁ%bh%l’ ortion of
thetabiliear ghat ishagrasted b the diepersed fliaropyngen pasiciss) ahd ha ok fatkylene
i ' - ' . l.ene 10.
e R T
stpbiizer forhealisperses ip dheraigesabs wedinmdhe mesehcetdighese two portions enabling

| . bR . achi-ev t he presence of
e L B R s PR ENES
capolyiiersj usest in therpefsentaieytiontarrenogivhicgied. freoeftedlaugicalobageiwity the
. ' ' ' filler o
S5 SR SRR o 3R ot PRI i Bfgropite
peyHensiof the stabifigeror i gi nate from 15 aqueous silica sol.
Sol - gel j 1 el PR rink on
cur] g, RIS AL 1Sk GO Rl RSAH) HBPC
copparisesdillsepartiglest indladisylaisilice pargicled. Sachymrticles e originato frdar
aduBoRGitce¥e a sufficient layer thickness for the
application. In a particular enbodinent, the vol une
f ract i onSelfgel mgferiadpwidynge sigpifieant shriskage mporP@iring@nd terefped

[ ' %, 4 e f i.on f ..
80 8 dntaBol G lled AP ouRe fhrBE, o SR oA BED 48R poriye o
subiicient ey entleighiess fanthe pppdicaion.ous coating. Therefore, very

poor wea . o
Pract | o RRicalaPRodlial Sedon GG Bk ordcies in
the ped-golsioating is fosver them3W$- f | uor opol ymer particles in the
sol - gel tel k Sf ot} . { b 12:30%: t; .
preferr e%%glﬁ‘% g%iﬂr?egt%inh g? Isa?t ﬁ'(iaég ?I}ﬂg\i}gjr}?ﬁﬁlos(r?,/’ t%ﬁléf}lgléﬁt birewil be
PIESCHiTP P ik Porpusroptinige Bherqiore. vty Roonwean gesistangeris tebe expected

at RO Blabifhl ypgaﬁﬁ;ﬁéamkgtﬁaqhe(n%b}(ﬁ) particles having a nelt
Vi scosi t f%f at | eas 1 x 108 Pass at 380C, which has
h}éﬁ

the hig raathe yolame fingtion afvBwrgonotyaner putielepio therrel g2l
cotisedts iRl EngB0f 181386, contai n a smal | anmount of

1
cormonomrrer nodi fier which i nmproves film 30 form ng

capabi | i 1oy Reefpredgnbakimeef of theduvegtjon, e Elhorapolymer particles in the
coRiel doHBFiRYoBfdtRAUROLRAUN (PTFE) particles having a melt viscosity of at least
1 x 10® Pass at 380°C, which has the highest heat stability among the fluoropolymers. Such

PTFE may also contain a small amount of comonomer modifier which improves film-
forming capability during baking (fusing), such as perfluoroolefin, notably
hexafluoropropylene (HFP) or perfluoro(alkyl vinyl) ether, notably wherein the alkyl group
contains 1 to 5 carbon atoms, with perfluoro(ethyl or propyl vinyl ether) (PEVE or PPVE)
being preferred. The amount of such a modifier will be insufficient to confer melt

fabricability to the PTFE, generally being no more than 0.5 mole%. The PTFE may also be of
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hexaf | uor opropyl ene (HFP) or perfluoro(al kyl vinyl)

et her, notably wherein the alkyl group contains 1 to
wG2@anbesm at ons, with perfluoro(ethyl or propyPCTiBRp04/050136

ether) (PEVE or PPVE) being preferred. The anmount of

such a nodifier will be insufficient to confer nelt
He @kiérb |y I
e b Ret P pfiPre i ket SRR R ket il B0 076570

P%Wfl%@ma?@s@ toggoduge topteolpauler WRIEIRIFE; ghascteritrdrbyiannat
vﬁéb@it}noftd ﬁ[’(ﬁfﬁ Ul O%EQ%R 3'7?’Cp§&ﬁ ?%E ﬁsrlnélpﬁox?a%i’ée?ﬁ%%ot melt-

ol yneri zation nmediumto produce | ow nolecular wei ght
fag( F‘Falél"’ ieh avherc fabriqated drobythamels the fabricsied sititly 06§uch PTFR ﬂ)ﬁksX

R but not
Ey AR Pplireo i sophEloGL b B T e St
t h e f abr Mdde EFRfsta rréferaifiugwpbly RT-he Iﬂaeﬂogolﬁrm:rmbmgmehmnay

S50 LSS PRSI ELY o BN
inglugdropplsmgisef tetrafhwrdethysno(ITEY angrat b@stpnmﬂmrmam@ copﬂlyﬁﬁrlz:able
mgﬁon@ ¥Jonfoﬂ&ﬁérfﬁ@% ﬁt 1('1 ltl{é%o Hl%l‘ M%%[lfﬁcéxtaagpoun to r?duce tﬁ%mslltmg

abri cab uor o yners I NC e cop
pqﬂétOf He [cornloest by fubstentipiFBejovathat P TFE asmomendu D Itd nmtleing

te&@&%%%rﬂlﬁwﬁl 3 13BRPIBL G OIS s)ngpf %ﬁl‘ﬁd trﬁ t h e

PO ymer in a sufficient anount to re
peffinopiaated meomeresuglbpsatesfiverooleGnshabing 3rft dagtioh wtolne Iamd/v t hat

pe?ﬁuo??ﬁgylhmaﬁér%@ﬁxw whkreih the %}‘lggp%heﬂq&mta n? qu%g to% " oms

her than 315 Preferred co
eSP‘?‘F&“M de qarhen afogst Espenialy atekdredhpopmnerssudidedsxafluoropropylene

(HI@; prﬂﬂ%x‘B%lﬂSffl VRS MY ( ﬁﬁvﬁ) Eergif?cf %@@t\m eﬁé‘rg BEVE).and

| uoro VI ny rei
gﬁhw ERSmeBrk vAnh §th1r> @M‘AE)O Bigfeared HEE cwp@mrsamuydelﬂﬁy (CFEEWIR
oﬁ&l%{& IE?\RQ?E@IAWE &)‘iﬁl&ﬁ&? e 121 AF\% is PEVEI and/or
u 0 r 0 t

f
{81 MF %%@)?’K’B'Sﬁr/]ﬁm% mberpm lky\b grwp oERAEE )laS(a‘Pl%E)two
caﬁi&ﬁi atoﬁh@f ffh&ﬁﬁﬁélﬁﬁtméht ¥ tﬁby&lelte }agtﬁﬁlg(tg)%ﬁzmetﬁggge coéﬁa_%ners

TFE copol yners inclu

is EWP’E?@AVE‘CEI&&S‘F e P‘)fﬁCIqTFE’ bQFththfWEng/\m@rbe jable RYSyEaing. molded
shgﬂg\égaﬁ@%w mtegﬁg 1€. 9&% Mt/'\fagry: g{e Waﬁﬁ% I‘M\QF\;I 0 n%/)mﬁ be

al kyl group of PAVE has at | east
at Tehw | mi)O eRaed aud nvegirgyigt upfo abbre 60800 x ﬂam’a}mlﬂbtermmed at 372°C

ac&‘;&ﬁ%{ 4’%1;1\?%} [%I bene copol ymers 20 is uninportant

be sufficient to be filmform ng and be
able to "Ehﬂéhlalopolammqiad&&s cattfisy sd-gélSortuldfianeare preferably

' t.-.fab bl Typi . th
ol b RS0 T AL e Bt Bl
ge}mmorﬁpom‘pnabwhylﬁ@glbﬂﬁxys11&@&1%1&1(1?}@’[%&9@&1&8 ned at

uor o
e PRI, AP e ape SR ealion tereot. A

smpﬂ efoyng bf yno@@brrdskﬂ-gélrmmi’smhﬁatdlaﬂs Sich getetr(f)@hdx§ €ilaGe may be
2d&QMPri sing an organosil ane conpound. Preferred sol -

In particular, the sol-gel coating according to the present invention is
temperature-resistant up to 400°C,

According to the present invention, sol-gel formulations mixed with aqueous
dispersions of fluoropolymer particles are obtained, without the occurrence of flocculation of

the fluoropolymer particles. Coatings made with these formulations have an improved
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gel precursors conprise metnyltri(methoxysil ane,
phenyl tri (m et hoxysilane, diphenyl di (m ethoxysil ane,

w@bkaogiodssy pr opyl -tri (m et hoxysi | ane, or conbi NBCT/BRE04/050136

thereof. A small anpunt of a jon-hybrid sol-ge
precursor material such as tetra(nethoxysilane nay be

hedieldbicidOdueo th@ Ibbtte® His@butidn/¥¢ ﬂﬁ&bp&ﬁher%gﬁﬁ: el! g’req’?cra Ezgst

ot rese invention is re-resis
(§ & % gﬁ L UoIRPe P’GT prgticles aterpéesgiﬁé%@mtamtnu]e fied, mm—agnégatgé particles
withih il Bhtingns M xed wi th aqueous di spersions of
fluoropolynmer particles are obtained, w thout the

occur r engé ¢ -5l icarting pecerding tethe pragent ﬁﬂvgntmps)édwaageously

itet skemat a r an
e L A B 8, i

GHYE SEoh apuetal and qeeamies; e@mples of whibuinclode giminum, or an

alluhinoih QA6Y, )éﬂlﬁfrolﬂbarsfeblcétﬁﬁless Rreefl alaffl %lassagnd aér?o%gram%c s
the fluoro ? artlcles are présent
subst ant {”EF 3 V‘}{ pog éole Rigts-ohg Gfcamairerimpiabe ertioned agjan Bample.

Thebesolelites e anbdRedMdc88Ed FRAL éoﬂ@el%ﬁ&%ﬁg frd B cg%el coafing
sent |nvent10n is advantageous Yy pOS|
m@ﬂﬁ?@? {he Presepbmxeptioy isgprlieday be of any mat eri al mhlch

c an WI t et Rrglyihg Bol-g@pdﬁhtﬁﬁ ab QPR t%tth’erlﬁeseﬁﬂﬁ@nﬁc% 1%%)?1& in

m cs, .exampl es of which 1nclude al um nu
dogﬁzstl alpa nﬁ-ﬁﬁ? gﬂnfn@ tedgxficlesy Yk gptagmdeans, teaststsnsaadwich makers,

kegtlee @ild, coffuiiBiters, Qdcatif cleAldeh, MY Qﬁ%ﬁ‘i@hﬁ aﬁ%ﬁ%{eﬂé Evilllemix rs
num sol e glate of a (stean) iron may menti one
a“§§ L PTRREES1 16C Creap makerss decp 194 iyers serils anchelesdriczgonnagt dets and
wakeated with a sol -gel base coat before the sol -gel
coating.,10 ac ordln%_to t he present invention is

appl i ed. Thesalres] chsfies Tind durthey apgliqatiens4n pitiglensish peitaokware,
frytigepaps @Riiter tdKRRHLO And SeRM bhi@FaleNoved ‘Bﬁgﬁ b€ cookers and

f t ed artlcles such as
‘nseﬁgﬁgr%p"f (38&‘5‘8‘? or %%%t@ﬁs ofethis fyentiop deye r@@yamvbnsw@lfm@efor

artiviek guich, as Vﬁﬁmgﬂﬂhd’eh G/@N@J $Jire JsBosmang m&%@mﬁ'pﬁows s ep
polid gatment devi ces er and f ood processors,
ol ARyl eroyacey. igh dooliy ok al apefaigtra grldsc ined

reagor veyedls, agtbmottRPanelH hd¥0k&hankhts tohe 96d meRL i ngs find
furtheraiﬁgllc tions in articles such as cookwar e,

frying Ingetig alseyeslates fp 1BetEodhefpbriningsd sokgel coating in

whirhn@pelymenearticlds BRISt fldck@l@e SRR KR Mostl} Pdsent Mgiesmdmdual
&h@refor In addition, sol-gel coatings of th
PaiEYent i on have many industrial uses for artlcles such

as c ut t iToghib bral) ehs prevek iﬁealtloﬂ\blroebdeﬂhﬂ&hm% artt P ¥ol-gel
ottons, ChuteS conveyors,

°°a§‘g °mP“S‘ ﬁ%@%’g‘%@%’gﬂg e&aﬁ'g mefliod Gemprising thowiensioier s,
- a(mhf}ﬂig a dlludaedl to a pH value of about 3;

- adding part of the total amount of sol-gel precursor sufficient to stabilize the silica particles;
- hydrolyzing and stabilizing the mixture;
- adding the rest of the total amount of sol-gel precursor;
- hydrolyzing the mixture; and
- adding fluoropolymer dispersion.
By applying the method according to the present invention it is possible to

formulate a coating liquid in which the fluoropolymer particles are not flocculated and are
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reactor vessels, autonptive panels, heat exchangers,
tubing, and the like. The present invention also

w0 edoaas7a 0 a net hod of obtaining a sol-gel coRCT/IBROV4NS0136

whi ch fluoropolymer particlesare not flocculated but
are nostly present as single individual particles. 25

pr-E&nf & @ thdividagl Iﬁftr%ﬁ@ M i LAGThL B n%{o?})sﬁ%leg ggltiaeﬁv%ﬁlri)%d

ren a sol - coatin co
h?ﬁ“ﬂ%’?@ﬂ% puisd l’ntth‘?:‘l’oégng agd el Roehck oyepy sighifingntt dostribution
to&h@l@ﬁird}iloblc@cdf el hiing. Wltﬁ’ {Hld a‘bﬁro%&l wEQr &npd'c_lr éﬁgfe ﬁt’ OT more

% out  3; - part of anount
T WétE]PMY@g SAmE o @ftfhlmouoplmen PReticlsis in T epating wnh a sol-gel
m@@&tlcles - hydrolyzing and stabilizing the m xture;

30 - adding the rest of the total amount of sol-ge

pr ecur sof*s Mentiqagdipkors, shepryflucrepolyimer parbclescotainingddi-gog
fohhﬂd@lidﬁ@ Odryi¥siadd T@ﬁ%ﬁﬁge@?ec@brsasg% ¥ 1H£h§1@1%n%ﬁ1‘o?)gsﬂane (MTWS,

to the present invention It 0SSl
Mﬁ%ﬁ g s oftep gisgd wr#?lwwaam ﬁn%m@wamrveremtm pm@l@gwﬁer
ez@ﬂlbleloﬁhl%?so&r[%t&%tf laﬁhdi’&? Ghsatiede ﬁ&@&&?ﬁnﬁé@p‘?%% %g ?Jfgre

/.1 B2004/.050136 resent as Ssi ng )
aPBET"’PP% er if peeflgd for 'é‘% rqlyds reaction. opd iy aeid is pemtaily hiesd as a

catilylst. Sblegel b&&ﬁﬂﬁﬁﬁ@h@'sb’mﬂé ﬁlt\ﬁdté}%eaqjcoh&s b %ﬁ&?ﬁd&@% o%{zll

wi || have a nmore si i cant contribufion
sip P BeRi {éﬁt f5qm the gtagt eg'thrv' Ryylrolyyis feagtion én @gm@ammwe
wat er COTHeaEfeq@RARS f&fthe%?el:ﬂafatﬂﬁ%iesol-é‘e@@oa*ﬁ g ﬁ‘tgrds%?ﬁll

20 I % of uor opol yner es In
ing e U Rreaen ol ad e pid hRgicHisnto olherpasilsmie
imipbes €orfsiraifts Of Gle YorRiulaBad b1 s6L &8 cs20hd ﬁdtﬁﬁsnﬁ/hétphuog@ol mer

formul ati an _be made from sol -ge recursors such
dispersipns #5 P‘?&ﬁ(ﬂ%ﬂ%‘tlﬁm%ﬁﬂv QFfETS(EiNNgS? coams)uld Wit adgreigates of
ﬂlmfdpel?nidﬁﬁﬂtldléé &lcahserehiBSthd HARbpdAISkr particles gre not dlstrhbuted

ure-resistant coatings, for -example on
unéfe Y B é?%‘?“&% | aundry irons. These precursors nust be

hydr O| yzﬂﬂmﬁvﬁtfv@ﬁ& cboiddD Brhbi ol 8RR - coé%%%nﬂuﬁtl&?ﬂ%ed for

t he h si s reactiaon, and an acidis nornal used
g ol pich M F Mol el Sdmsrossdbeomeialah otihdnd l-ge!
cowzﬁxtg&iluldw tid 0B IR qek Gorahhesh @Qﬂ%@d}uﬁe@@a@ﬂn@ a@a better

ystemright fromthe start of

°°’Pi‘9‘"’3&’8}“9 gﬁ“@ %P gropgs pon JisPeSioRdA PRctieetd C@@bmarm% these two
appregphies eillgyndvé nidef usthp pr eparation of sol-gel coating

l'iquids | ch ncl u | ow pH, the presence of al cohol

and wat HiRg tURecy; Raf“‘lfllFS&a%‘FWé filsbeafltwdqi gisficult pwing to

thel hyﬁ&@ﬁaold@rdxﬂ}fe AlubofolPrertpaicled 'IpeliRd duPceXetivnPlee € which have

ui ds. en fluoropol yner
to eol?ste %hm aqlarrow concentration WlndOV\l? ha\ye been developed to achieve well-

stabilized aqueous dispersions. Advantageously, the fluoropolymer particles are stabilized
with a polysiloxane polyoxyalkylene copolymer. The addition of alcohols to these
dispersions may easily lead to changes in the layer of adsorbed surfactants with respect to the
adsorbed amount and orientation of the surfactant molecules, which may result in the loss of
colloidal stability.

Therefore, as a first aim in the modification of the sol-gel recipe, the amount
of alcohol used needs to be minimized. Alcohol is formed in the hydrolysis and alcohol

condensation reactions of the sol-gel precursors. This is inevitable in sol-gel processing.
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di spersions are added, floccul ation easily occurs
giving a coating liquid with aggregates of
wo bavatoogsod yrer particles, and consequent|y t hePCT/IB2004/050136
fl uoropol ynmer particles are nof distributed wuniformy
in the coating. To inprove the colloidal stability of

0.f
T e P s o A R g of e
hydsofssis fepqtion dsynofackssark i thepreqyesiors amaonomglu infyed elith Gfatef.he
sol - gel rrive
at 9 a bet Pg?%@ga%}ggsn%& idn? Bcg@%w?ﬁb mlfg Fo % ‘sjﬁpgvs 2!1e unreacted
S(&wg§lg>é?0§rseﬁz whigh ¥ Wamliy@esﬂa f@ltwbd hathie tﬂlsrmaﬁort dfasingtemon-
S@@&h@%ﬁ&@ SRéﬁ'uétlon Bf' }lﬁce%bn%ﬁ(? n{[ﬁrov Peq) bolf lé‘ﬂezdﬁggg lgehawor of the

| uorocar bon es I N aqueo I sper
CQ}FlpgS|bQIl§l|1€t adé\ﬁmgf qlc@holgg rloh@cesym b@ﬂaaﬂmthﬁ flupraebrbbi@ispersion will

cdnkditPs Qﬁ@éléﬁﬁﬁnﬁx \ﬁlg[)f §uf:f{«1&aﬁib t§€o%'r e %gr%a%r {eialglglé?an%ttevsuppress the

agents ve
formation of inhemegseneifiesetivelairethh eating] éweigalps&ﬁymg) plashi eve

wel | - st ﬁpménﬁﬁﬁimﬁgfa{ eqlf}ﬁ I&ESE B? go? @q%’ 'S. Wl antRﬂth%US Qéually

the fluoropol yner parti cles are
lllﬂléqdy BItidsecaneirespnfiysegdadiy tedwes tkl,:ﬁoqbghlyagem thél' trgingdald turinp phase,
witbh RARMHPLPinkGast BERCmadh AL OIS WIBNEARL] ¥ | ead to

changes in the |ayer o sor factants wth
respect {8ucOREsilBe selsare ofevbsedriva this pagbso Toemtisin @ highfsolid

c I ef 1} la c € tm eat heo |
chipft /B BRhulT O K ngLCD IBhe (R bk it O

| oi dal st abi ore, as a rirst
hﬁdﬁ%b’zﬁtﬁhfi spl- geéme@tﬁsqafFIQqqelatm of gslsilice gl pm, bexdveldexmhmmg theof

hﬂk&ﬁﬁcﬂf tﬁé%@ %e‘i‘ ﬁ%gﬁ‘sogsooygﬁ C:{H'#ﬂfxﬂgng&qt H aﬁl@ A arbad rrTFerably

in the si s and con 1 oNn react’ ons
bYcﬁlSS?lH@g%Pth@Fd eloasumaleit a¢id, Tllowed by fhaedditicaalsife very small

anfdﬁht &8lsoPgeP §1§§0@ For A0 Qé{h%rgﬁe?{}’oxy&léé BEANS 4a119,§pelasni§ount of

However, the addition o o ensure a’’si
Sobgﬁégl@cwﬁ%m il H%at@éb‘? finl ‘A gt &F tatd emopmy of sﬂl-gsllpsecnewhatm

ulfirfat&1p ad RACETS AVl ahfouﬁthsehyﬁfo@ﬁ% GhesoRhrdd \%1? Els%ﬂg&l{té/ the surface

m xed with water. During hydrolysis,
of thesgisaPar{ifles: be fornmed to dissol ve the unreact ed

S ol - gel $UcRGUERAER maﬁ@' tﬁehco}ll&dé(l' sﬁlﬂgllt)j t tﬁeassﬂlma)fesg 8(%?6 ci’e\:% on

y the formation of sl ngl e non scatt
thq:@&qyg{ oisirobel Pé‘lﬁifl‘f’edé@th? éYFB’PIMﬁS efribe blrﬂp@fdhfemms, ‘alﬁlclt dfae cause

flodéwldtiaf, IPRRBYEocRhentddSre Eeﬁlﬁ& {hggﬁp&yaﬁalﬁﬁ? aeldi b ?{)lglﬁrgors,

al cohol s is not necessary because t uoro
siligp sqle st hawan fincreagegp ushiditya ingieptingcoseratimmoletet foliéwed by a

de&rodsk aci i ﬁl@icitfﬁ@@é'stat)ﬁlgatﬁﬁ' rlfl'ﬁsc‘lg nbt9BS PR 28 fr%s {lmatlorl

suppr ess t formation of onbgenei ties €
may o ‘PFé’OE’CB’Hq g additionabfilickiag stenpineay bpieayised. Ae $’¢m‘/l$mddllmlm>f

thd sSRYEd1 ;ebh@&Q§§§re§g‘nt§lgl -gel layers without particles is
usual Ip limted, fFartches are frequently added to

reduce t]ﬁ‘é a@‘WF imethad difiers fromethel pyq degeripadiindianibrgk phAadenced
Electronic and Photonic Materials 5, pp.219-262, 2000, Academic Press, where the sol-gel

precursor is prehydrolyzed and leads to a more dilute formulation. The prehydrolysis step
also leads to the formation of partially condensed products, which have a much lower affinity
for the silica surface, and may lead to insufficient stabilization of the silica particles to

withstand the second addition of MTMS without the occurrence of flocculation.
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which results in an increase in the maxi num crack-free
| ayer thickness. Aqueous silica sols are often used
WO 00401530 pur pose. To naintain a high solid CcPeOL/EW4/050136
the final fornmulation, it is vant ageous to use the
water fromthe aqueous sol to hydrolyze t he sol ge

precurso %ﬂeﬁh@ﬁﬁﬁ%lﬁw dt %e ?15] gd(ﬁﬁclnfo?ﬁﬁ e? precétfrsor has been

avai ded during the 15 ysSI's
comRleter: disrfkiorppoly mer damﬁre@n mhe adfledi and np ﬂbaca]auen widl cetwoLTIc

a d. h
SR i 2 D R o
thigkpgsh candfe ogtaglgqi mg@mclph@ﬂmmgmiy,mei partitlessdrali®@ogeneously

d P ally, the anmount of
1?%5@%%ﬁ&@ﬂ§curs% &hﬁﬂﬁmg %ﬁﬁ ? 0.01-1 % of the total

anount of sol-gel precursor that is wultimtely added.
This small anount is hydrolyzed in the sol and wll
adsorb onto the surface 20 of the silica particles.
Such a t Vesnrereitinventicags furthergtusiratedimith sefabrick kd the dbwinggin
whith:1 ca | ess dependent on the anount of al cohol
produced in the hydrolysis of the bulk of the silanes,
whi ch caligchisbematitdllygeni¢sants the defirtitidvasf chesn aide unent ed
frequentg; Si 9 @tScaanﬁg 168 Mc?&cc%g/ 11%9 €S g\!v%g é%{%;srsseg{on ofa

silica sol's first show an 1 ncre
SOF arlibasseqah gy eripowids auith e mol-ge P BIE tbmolatiam pleyparad @5ording to
lee@se in turbidity, indicating restabilization.
ThIS i's not desirable as the restabilization may not
be conpliEge iandcanding Eieotmen Micrdstapy iimegeshepiag B’HI}OSSbRCtlon ofa

LA S I R
CamnsrativhExagpde dertri bed i n Handbook of Advanced
El ectr Oflhg)r%lsaﬁeni’h%u%h&h '\ABHI%F A fole ?599 2620’V1de(9w ha

Acadenj c wher e recur S81°Y]

sohgcd RYARY PeraRsiging hempgeaehysly dlsalbm@d éluqhoquyreerfpannisels at i on.
The prehydrolysis step also |leads to the formation of
partially condensed products, which have a nuch | ower
affinity for the silica surface, and nay lead to

i nsuf fi ah.g0br e @Q@Ninggﬁé 5@Bmc a'ﬁ{f ﬁmnctg tsﬁa?er F!)rc’th skl S

wi thstand the secon dition o
clagifye similangosstifpents| agasefgrred foayith thyzame deftrome Wmeral

PCT/ 1 B2 QQéer p %&ﬁancZu}A%ﬁx@! en{s Qf% dAEG é’fscloﬁ %IQ SReference

second addi ti on of precur sor
nugidh| wdisates ¢ ¢pating aytfmp/élvae roaiets@eqash ooatmganrf@e lasaluiéxdated

by 2ét6keitR nhineRCH 1Al ﬂﬁ‘t én{ to(%ﬁé:d{ﬁer s%lfa%e of FS lith le{tgat the

formulation can th en e appl 1 ed by spray
intorpectipn with the gurfage &olkhe icpmgacofngleois defined b thi m@é‘sbegmn bige 4 and

thecbklifé’derle@}hé Sontbd aﬁgle R»Q?mgalshﬁgﬁ Qﬁf’é ¥ Shrfacd éE&téccf ﬁﬁglﬁ %{oglo{nete{

onngeneously distributed eading t

magpfa¢taredpy RamprHast IncrH %ApT@§@1iﬁW1mgﬁX@mple@IMU$t@tdth¢ fhimgopolymer-
conthihiag Edl%%?@aﬂﬂgtanJrﬁﬁffOQWeste& kGl a%\&”tﬁ’é%eﬂll&]i of preparation

thereof, compared with sol-gel coatings and methods of preparation thereof according to the

prior art.

Example 1
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which: 10 Fig. 1 schematically represents the
definition of contact angle; Fig. 2 is a Scanning
wEb@anresmo M cr oscopy i mage showi ng a cr oss- SecPCDIB2004/@0136
sol -gel basecoat |ayer provided with a sol-gel/PTFE
topcoat |ayer prepared according to Exanple 1; Fig. 3

is a Scamegtich e&ﬁdl 88¢g Mﬁﬁl@é ‘?18@3%& &?&;ﬁfefr g}f;ééﬂp gtr" %\1;}06 As40.

oss S i on otf 15 sol - gel basecoat
T syl 8115 velus pisheeididndsdise sqlavxe betyypen e and 28 095 glpfGTMS
wmhenmnwnatthew&lxﬁmlsﬁrréd foRim s, sﬁtﬁé&ul%ﬁ §91%3>¥§¥th

e . sole plate of whic pT OV
i e Mt e Sertage Braised Slienpoh 6 mtHe g Ithe misture was
dldjt@lt"r’lubl%@ aif xf«ét@f%fbﬁwthé’ Q@ﬂuapﬁfdﬁtioﬁlo?ﬁSg%@a Bg; It s of the

tic.and not drawn to scale. For the
pog%%éafgg eth?f e‘éer ) §7E)n;§?1’ﬁ‘isl°§rm vefastabilirehvith apelysilekener ed t o

pw&yalkﬁ&e&aﬁ&ym@f(ﬂmmbgéther Figy Elﬁtaglfe dgfg%mmg agent.
JCa

ts the definition
ARG ARG ot e Y i eraitomplfedc et e ot tasrgmpnt was added.
su r face. Cd&tlﬂ@tﬁre ﬁia@'@dl 8t peiosd) ica @atgeﬂﬁyéyé{;pﬁ&ﬁoﬁnbémed

| 3.
R RI g e 0 @ ECiomonnion PR bk o thesum o was

approtiatedy 1 8% By Véliufe. tTRE watdF dorfal ahgle bPfie ‘El‘ﬂ@& aabinP NN RidrRined
t%%t .ned as the angle between |line 4 and the surface
al

e contact angle was neasured using a Surface

Co nt act ARETEE Garitledwére homé@:ﬂ&fuﬁ? it Btel yhr&%ﬁ?he%ﬁtﬁng and

IIo exanples illustrate th
noj Sffiﬂ‘ of gﬁ%‘i“%ﬂ’r“’“ E%emeﬂ nF ¢ ges-segtignal ﬁgaga@:@bsmwg to
Schindngfled®n MitBscapt. iAQAn @ilﬂlp‘lJ‘ e tﬂﬁﬁ:ﬁf@&s—@éch@ﬁa@ Bi@ﬁl?é i Rlelzrj’ Pl

heﬁeof conpared with sol-gel coatings and neth o
Fch%‘)reparatl on thereof according to the prior art.

Exanpl e Hle‘d@a%(ﬂédtﬁlg BRPEHECH thiBR QP 41065 Hl3éh reﬁst!nﬁ“e aand water
cti,on v g of maleic acid was di ssol ved
coty gy ™ Eﬁg}?ia‘)& coatipgrsrueifRadiafsly afisr prepasttiontaad fo
coamgdsp&ayedi 8 ﬁbdrs afeer S(thlét@ﬁ ob@it WeRig Bed feluideich. TR 8@3518; of

was dded andthe m xture was stirred for
the4c€ atmgr%achggr g 3@&??@1% ¥ BRI OGS was stirred

into the acidified and surface-nodified silica sol. 60

B ybes later the mxture was 5 diluted with 196g of
‘Xwa#ler before the gradual addition of 315g of a

30(r) % rThis epavhplé Blco@pdrabts BlcRIROE ckBPHEI (RH SHEH/HRG | N
paﬁﬁ@l‘ése{o p%[y?e?rahuorglgylgl\lne t(lePqE) %grlnXl%sl \lvgsxa%ljusted to increase the volume

fraction of PTFE in the final coating.

In a reaction vessel 2.2g of maleic acid was dissolved into 124g of Ludox
AS40 and 110 g of water. The measured pH value of the acidified silica sol was between 2.5
and 2.9. 0.31g of MTMS was then added and the mixture was stirred for 45 minutes.
Subsequently 308g of MTMS was stirred into the acidified and surface-modified silica sol.
60 minutes later the mixture was diluted with 154g of water, followed by the gradual addition
of 460g of a 30% PTFE dispersion in water stabilized with a polysiloxane polyoxyalkylene
copolymer (SILWET L77 ®) together with a suitable defoaming agent. After the addition of
the PTFE had been completed, 35g of a mica-based pigment were added.
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pol yoxyal kyl ene copol ymer (SILWET L77 (r)) together

wWth a suitable defoam ng agent. After the addition
wotoolessRTFE had been conpl eted, 30g of a m caP@EBEM04/050136

pi gnent was added. Coatings wg e sprayed on previously

dried sol-gel layers applied on anodized 10 alum num

pl ates aggatmi ®éke %ra}?eggﬁ:prexﬁﬁsl? Hgéﬁrybl-gefl la§%g/§%rﬁ1%d 9 ano 1zed

in the cured coatin approxi nat €
alpminuinanlees aad pyredat 38& G @hfbmqunéofd’aféwa@lelat inrtle m coating was
aﬂﬁéx@rﬁﬁbly 80bs btoRhe. ThERGT (ilracPAlold & Ittﬁ:%uygﬁ sGating was determmed

honpgeneously distributed t rou& the coatingand ho
méﬁﬁ% of flocculation could be observed fromthe
cross-sectional inmages obtained by 15 Scanni ng

El ectron M croscopy. As an exanple, a typica

sectional picture is given in Figure 2. The

sprayed Tﬁl@é}kaﬁﬁ)leﬁg RatabR 0 edathplcSl %e&éﬁhﬁ '!:h%§§t10 cﬁ{é{h%é ch

resi st ance, and wat er cont act ang
Paé‘cb%?s ip, pRlytetraioesthy leanETFR) parjclestwas edipttesia mlpceothe volumé or

fréc@iah bMUFESR RYRG Bathgur s after conpletion of the
coating |iquid fornulation. The viscosity of 20 the

coat i ng Ingdeasden yesiehT Ae of raeis peitwapdisselveding 428 iobtudok
AB407%he mEXHXEPHE valud bY the @c’ftﬁﬁ&f@il Sich So1GRIBAHER %e érﬁ’i 2e§( "i"IB'o?

t that the ratio o ilica partic
N%M%‘t’?étt earfidrdand Hy Fl@ﬁére(vmﬂmedpf@rr%r@m@tgs mew}mbsi 8¢ of

MlTMS WEIsBASENn IR AR Bnd g:?faf:er ﬁe&ﬁ&f‘sﬂﬁfa saT&Enin[ﬁfeg ill?er the
final cgating, In a reaction vessel 2.

29 0
mixhyreWisiluged $at 1193601 wekes bqumghwaiuawﬂxtlomm4a afia 1@@ PEFE
diperswmtiwaterls Jﬁﬁ)ﬂ%@ﬁﬁﬁ & golgﬁ&ﬁe lﬁ@lygiyafkpﬁn@gdpgfgyele’\#&}sWET L77

sili ca sol was bet ween
®) toggthes b @ suitpbleidgtoaming agent. Afies the 1ad¢m<ewopffﬂ@r1’m hail heness.

coﬁlﬁ&?&%ﬁ%"@f b }hlc%%&d% gnln\ém\@er%@(?dgﬁ t ¢<{a{1§ vé'e'?% s?)ra%g@ %prewously

acidified and surface- nodi
drigfl peirasklayesy appliadina apedizedabinvign platesand dureil BWOQMgThofamount of

PTWE! RFticlel  thOWRH &thﬂgh@as ap Q%Iategq‘ab tﬂﬁ&lun%f Eﬁ“qggcer confa

30% PTFE di spersion 1 n water st
angls 0§ dip crdpratingbvessieleaningd &88+3°copol ymer (S| LVET L77
(r)) together with a suitable defoam ng agent. After
t he addltl on of the PTFE had been conpl eted, 35g of a
ment were added. WO 2004/ 076570
PCT/ | qugﬁﬁ%ﬁ@ usedis gﬁ@é 6@%1Waﬁu Qﬁ)aé(n%gl”gla% dils?eralon

tagrew ously dried sol -ge yers applie
S

Higed ‘ﬁ{hﬁ"pﬂ“ﬁ’ﬂ é'senalﬁ&l%ml@@dur&ctaaooc The anount of PTFE
par t I Cl | o3 gréfi«ﬁmslms%x&%&ﬁ 1% Hﬁﬁca-PJAQ{]@@h&Ht £k ¥r il

wat er contact an

he
ac@oaéxfll lﬁﬂ.’ g%gtheal@}( dhehdedysis was startec? by addition of 345 g Ludox AS40.

After one hour of continuous stirring a suitable defoamer was added, followed by the

addition of 107 g of a commercially available PTFE dispersion consisting of 62 weight%
PTFE particles stabilized by an alkyl phenol ethoxylate surfactant and 3.5 gofa
perfluoroalkylsulfonamido oxyethylene surfactant. The PTFE primary particle size was
around 250 nm. After mixing for at least 15 minutes, this coating liquid was sprayed on
previously dried sol-gel layers applied on an anodized aluminum ironing plate of a steam iron

and was cured at 300°C.
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at 982. 5 Exanple 3 This exanple is conparable to
exanple 1, except that the ratio of silica particles

wao eoopobestet r af | uor et hyl ene (PTFE) particl es waBCT/IB2004/050136

adjusted to reduce the volune, fraction of PTFE in the
final coating. 10 In a reacti oh vessel 7 5g of maleic

~aci d was pd 558 gvlﬁgctljpﬂg\ﬁcré%g Of Lug%)e( rosss segtécrn({%glgecoatmg is

neasur ed H va e aC | ca
givert ifdidgure)s. he pigtuge SBOWﬂlnhgan’enelw lhBthwa&tmg; enusadl Hﬁﬂooﬂtﬂldtlon

oftﬁ@gﬁﬁﬁéﬂﬁ&esmr@tDlgﬂe%%eglﬂ{aﬁgg ﬁ% g};s?éc’v alls giqu omog{aner[y

was stirre
isgigh imniduoring dadidative of ﬂopwt%icBTFE(i@rtmemut es later the

m Xture wasy t re the

gr adual addldt%ihlg%togg) fi]ﬁ ﬁ Fé?’ gl%dg{f&/g\%%ﬁt—% ?Eﬁ%a@%wgﬁtg%surface
anjdryesis iarwater adnitdck m@smm #4038l ysi | oxane

pol yoxyal kyl ene copol yner (SILWET L77 (r)) together

with a swtable def oami ng agent. After the addition of
C I een conpleted, 37g of a m ca-based

t ed .

o EUFEUS’F‘“ Ay ROSP L PR IR Y Y S0P i o
Ludow dNSAQ maspﬂ@wle gdded doOominetes kater, 3096E a m%pcﬂyteﬂxﬂ’ihlo&fhyleﬁa' FE
(fﬁ@ﬁ{/éuﬁ%@ﬁﬁoﬂ q} V&a&&ét&iér{l%egaﬁ&la OE]}'%]& xaneg}de}Po a %}ﬂ’%le €8¥0 10694)W2IS
Sl@\déitaiifhg fpheveddy dlrerddditidn of 308 98a mi@dagd pdnieue Exanpl e 1

In thi

pol yi et r SR Fert eyl o BBl fhica soraetfavers gopfid onyaageined
alypinhm plates lakd/¢urgsiag B01°CeTliecptash af the fitst dmﬁﬁmtaye&ﬁas’iﬂ&hgngher

d
o] oAYDIRRy B2 20000 ol £ R5RRSEG YT 208
leafsscg?cﬂa ﬂiﬁfémclbgseémrmceptabﬁ high4 Salgeslafteium 1454 than 2 Abiire The
an%ﬁt J}WFE (ﬁgrftlg Q{Htﬁbgz%ge% c§%§clnrg eraQ ox?muallt'é g kf g‘%.})d ngo gjfnnehowever,

on - of
th?: Whﬁﬁleqoetaeﬂ apgle gli/the burkd @aﬁ!Tg:\Eanie‘spmn@i @onlgBAEI°St | ng of

62 weig ml Ure E EFa%cfPe%aﬁt gldg Vie to?Qd %;'xzaggorgl Xg % tthreg/ent invention.

phenol ethoxylate sur act ant and
Sajgkirqn| q@EpHees R ivusinefSowhieh tey bmedemﬂaemhegm résacrhaterial. Thhe

boR&E Is:rldQ bf ﬂ{@flyusﬂ? ﬂrwlgeg%lﬁlea 1¥1\Q§1 so Rlldergj It t?g Hr%g%nt eArlltlbo iment,

m Xi ng for at I S CO0a
theypede l?iffi? yeade ofn blpekekofckinshsy aldmmsnh tg whichelthih agaer&sOf alumlnum is

se@RPR TS 1A0pIAB s3NAD 2o, Uling n

PRl e URTpIRD SIS el b Bl S Bl kg e
alymgiym Blz@gmy@g@m% alurgnum as well as an aluminum alloy. A sol-gel coating 10
comprising homogeneously distributed fluoropolymer particles, according to the present
invention, is applied on top of the thin plate 8. Said sol-gel coating provides a very good wear

and scratch resistance, as well as high anti-stick properties, which is very advantageous for

the gliding properties of the sole plate.
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A Scanning El ectron M croscope picture of the
cross-section of the coating is given in Figure 3.
wab@4fprestur e shows i nhonpgeneities in the coatPa@mB2004/050136
caused by flocculation of the, PTFE particles. Energy
Di spersive Analysis of X-rays reveals that the
CLagsogeneity is rich in fluorine, indicative of
floccul ated PTFE particles. 5 The floccul ation of the
PTFE particles reduces the PTFE anobunt at the surface
and results in water contact angles of only 842.
Conparative exanple 2 To a m xture of 100g MIMS, 50g
ethanol and 1.4 g naleic acid, 100g of 10 Ludox AS40
was slowy added. 60 minutes later, 75g of a 30%
Lpol yt et r Afsphast eqatiyg, med of PTHFE}! Buspenuprising @b ilymer
-ahi L s WML b il oxan ol yal kyl ene
P e o oot BB R BAPES P e St v o
thg purogythercotds pfilenst $8sed pi gnent. Coatings were sprayed
on previously dried sol-gel layers applied on anodi zed
al um num pl ates and cured at 300C. The gl oss of the
2first cosaligalgposineayedingts chaire h, dhagberized Ibthbitancdntied anglk of
[ .S after conpletion of
W%?Eﬁﬁ%g??%ﬁﬂ%ﬁ%fﬁgﬁgggﬁfhg liquid. The viscosity had
i ncreased to unacceptably high values after no nore
than 2 ST f PTEE particles in the
3"cur ed cggtf igﬁlgcoatglg a%%g&rq‘l" | r?lga nél?yCh;aLrg SR ‘?‘ﬁf e,congct angle of
waiesabhe surface therepfis et leasbP’act angl e of the cured coating
was determ ned at only 823. Figure 4 is a schematic
side view of an iron according to the present
4i nvent i o¥pl-gelzoatigiagcordingto cbinpil | cherscterized isthatgheXluovdpblymer
2 : ' S teri,.al, The bottom
P P it REER! ol IR St s ¢
plate 6. In the present enbodinment, the sole plate is
s.made of @ : ' | um pumt o i.ch a.thin
plate 8 %fl Q‘gl(agérﬁﬁnéargn&f(gﬂgetg g%%? g’d; 55}11“%9%“@ Hlit}r{l\gﬁ eé’togtmg is
cogpysss fillergartislds.t o as the ironing plate. As nentioned
earlier, the alumnumplate nay conprise alum num as
wel | as an alum numalloy. A sol-gel coating 10 25
6. conpri siSeheH epasige aecordingyto diait §,icharaaetized inchas el fillkeparticles
coRdfidel : i, 13 ent .invention, is
agp%eisgggg%m?gsgﬂfgﬁatl eﬁ%%rhnfqblFélg glﬁga. Soéai d sol -gel
coating provides a very good wear and scratch
7.resista b gb- antj -stick properties
whi Ch 1 S Ve 3%%%_2%9@% o SR et BY 05 b S o
fragfionyoff Sueyepalymgr perticlesi®bRIOB 50B76570 PCT/ | B2004/ 050136
11 "CLAIMS: 1. A sol-gel coating, based on a sol-ge

precursor conprising fluoropol ymer
8. Sol-gel coating according to claim 7, characterized in that the volume fraction

of fluoropolymer particles is in the range of 15-30%.

9. Sol-gel coating according to any one of claims 1-8, characterized in that the

fluorocarbon particles comprise polytetrafluoroethylene particles.
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particles, said coating having hydrophobic properties
such that the contact angle of water at the surface

wo benoods70 s at | east 88. 5 2. Sol -gel coating BCTB204EH0136
to claim1, characterized in t1 at the contact angle of
water at the surface thereof IS at |east 90 3
WPhat 1 he Soorst QRREESEIRE &lutt, Malfetyndl G i slechlite s Based
op pbyleigfsok-gsl altecurmsiorr@zlsmgml oﬁgan&)hneg@hmpomat in g
according to claim1, characterized in that the
fluoropolymer particles are stabilized with a
1pol ysi | oRelssl g@liy@a@yaﬁmwtcedﬁ'mdopiakapweimd ib thaBk sejegkl

' : [ ri.zed in that

e e T e L SR A,
dipbaw i dlevosiing gl}ictdowlmpm-&(ml@ﬂmxﬂda@; oz@chbinatidrl attereof,
the filler particles conprise silica particles
originating froman aqueous silica sol. 20 7. Sol -gel
1Zoat i ng &eleast ehating acoordingtavey badlof cidiras a1 ehiraeeized thaththt
the volu r particles is

bel ow 50“”};’%11é {Sg&flbe%?rgfregskal né)qgg{):%?g ng to claim?7,
characterized in that the volune fraction of

| uor opo

1. Sl - gl ebet dCfite il Byl IELEADRT Bhardeinifg i
d‘%ﬂ@ﬁ@é@@éme@éwbﬁwﬂt hat the fluorocarbon particles

conpri se polytetrafl uoroethylene particles. WO

2004/ 076570 PCT/1B2004/ 050136 12 10. Sol -gel coating
14ccor di n§oligs! eatingwnedording torcdaimd i chadetinizet! frathatsitiis deposited on
alGARLINE ah SuRBRRGIPN @ hybrid sol -gel precursor,

conpri sing an organosilane conpound. 11. Sol - gel

coating according to claim1l, characterized in that

he sol - .
I%TE Chyltr g?h%t%c?%rgilg g&ff%ﬁfé@ agﬂﬁgc{tia tt%r?alie 1th sol-%el c?atm% according

togny prerf clingsl-&4-hoxysi | ane,
gl yci doxypropyl -tri (m et hoxysil ane, or conbinations

thereof. 12. Sol-gel coating according to any one of
1@| ai ms 1A reatedaticlaaccending dajcleimalS, etagactstizadiim gha & comprises a
ddnSBmEBlide-r esi stant up to 400C. 10 13. Sol - gel
coatlng according to any one of claims 1-12,
characterized in that it is

17. A coated article according to claim 15, characterized in that it belongs to a

group comprising steam irons, vacuum cleaners, fans and domestic air treatment devices,
kettles and coffee makers, mixers and food processors, toasters and sandwich makers, ice
cream makers, deep fat fryers, grills and electric gourmet sets and woks, rice cookers, pots

and pans, and cooking utensils.

18. Method of preparing a sol-gel coating according to any one of claims 1-17,
characterized in that it comprises the steps of:

- acidifying a silica sol to a pH value of about 3;

- adding part of the total amount of sol-gel precursor sufficient to stabilize the silica particles;
- hydrolyzing and stabilizing of the mixture;

- adding the rest of the total amount of sol-gel precursor;
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deposited on a netal substrate. 14. Sol-gel coating
according to claim 13, characterized in that it is
waleasidsed on 15 al um num or an al um num al | oRCT/IER004050136
coated article conprising a s pstrate coated with a
sol - gel coatlng according to any one of clains 1-14.
g 13167in . Afpticle according to claim 15,
aracterlze in that it conprises a domestic
actﬁmgi fierapolymipr digpersisait ed article according to claim 15,
characterized in that it belongs to a group
conpri sing steamirons, vacuum cleaners, fans and
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grills and electric gournet sets and moks rice
agookers,
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AsTeXenalqTt ps of - acidifying a silica sol to a
P ﬁ?aa %E%E%B& o%f 3; - adding part of the total anpunt
of sol -gel precursor sufficient to stabilize the
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the m xture; - adding t rest
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claim 18, characterized in that the fluoropolyner 5
particles are stabilized with a polysil oxane
pol yoxyal kyl ene copol yner. 20. A sol-gel coating
conposition conprising a sol-gel precursor and a
stabilized aqueous dispersion of fluoropolyner
particles, wherein the stabilizer is a polysiloxane
pol yoxyal kyl ene copol ymer. 10 21. A substrate coated
with a sol-gel coating based on a coating conposition
conprising a sol-gel precursor and a stabilized
aqueous di spersion of fluoropolynmer particles,
wherein the stabilizer is a polysiloxane
pol yoxyal kyl ene copol yner.



