, €3ehht : F6TT} NWO U2/ 100151 PCT/ US01/ 10051 *159159* NON- AQUEQUS COATI NG
COMPOSI TI ONS FORMED FROM S| LANES: AND METAL ALCOHOLATES CROSS- REFERENCE TO

RELATED AFbbd/te013:ONS This applic priority frowcisui/siosnal
Application No. 60I185,367) fil e mmmw mm 2000. BACKGROUND CF THE

I NVENTI ON Field of the Invention This, jnyention relates to protective

coating conpositions. More particul arl y 10 this invention relates to
non- aqueous NON-AQUEEQOUS EOATING G%POEH‘@NSIF&MEB@WWI ied to

vari ous substrates) provide argﬁ&ggﬁgg [Arg€si stant coating, The
conpositions and the coating re substantially
transparentCROBS&BTERENOE‘T(DBELRrTIEErAFl?ItICﬂTg)&E’atents No. 3,944,702,

3,976,497, 3,986,99 27, 073 n 0 ns, which
are aci ¢ di sper SPWP@?aqe‘&BFHQB‘i‘%PAP"E’ fo“é og‘s'c?jﬂ%ly‘gé)pg‘%} Ogtbgodggﬁ?%‘é%ﬁl oxane in
an al cohol - fiied Bebroayl28000). S. 4,1 | 3, 665 discloses chenically resistant

+ anbi ent curagl g ﬁOﬁBI 9 a i nder of which the najor portion is
pr epar ed byB g, JT%SF ot Ei@!ugﬁgml ution, trial koxysilanes (e.g.,

met hyl tri et pyepyeTiieanwehtiva t h al i phati c poI yols, silicones or both. 20 Barium
fillers, such as_barium rret abor at e, e added to &eow d% lg‘jl stance to

sul fur dioxi de. BHihventiopzelges tﬁﬂ%ﬁcf'?"'cg%wﬁ;“}wsﬂgnﬁ PG BRHYBYYsf ur t her

cCorrosi gy &l ifveAnsErelaldi8o AR bilsl oMRSMETRYsi1RkOn 3p4ting €6mpdditiods Ghichst eel
petrol eum tanks, by spraying, concrete) vitreous surfaces. U S 4,413, 086

descri bes wahey anpbem@uvsrlemcssatﬂmg PEQYigSAard epmrosiop Fesistant ¢ngting; Th
organosi | an@on?&'s%i%ﬁ Mﬂ'tﬁ@cdaﬁn@fohﬁ&ﬂhér@ﬁmﬁ%&Qus&a&ﬁﬁ%ﬁﬂp&&{tt ai n hydrophilic

organi ¢ pol ycarbinol s and organosilicvn material, €. g., organosilane,

curing agenDiscussign of theiPmiopABSt resin), organic sol vent (optional),
essential |y unreggl ﬁ&terp%xo; 9440R1 9?1;'&::)97 ﬁ%ﬁmb b2 R0TERsEAE hydrol yzed

and condensed organosi | ane "optiohal ), water optlonal) and pi gnent
(opti ond$) . caBinglc@npositons; vgmh ajeanid rhﬁmmma of eqllodsdaksibien And ihydroxylated,)

hydr ol yzabl C yl tri met hoxysil ane) (b) surfactant
(e.g., Tabl gﬂsﬁh& 85%“ #Jl&bgby\‘??@;méﬂ?\m The coatings may be used for
rendering masonr Y.Snvafé3, 6659¢1edl¢samhemxcallmsr§mvamtmmsqralﬂe:wwgaba@@%l U. S.
5,275,645 is or t Q alyzed
or ganosi | an(g"g '{a 'rOﬁg‘déerﬂdglyn?’i{%E@'o 'stpﬁggmﬁ g%%n 'Jﬂeadﬂﬁ %hﬁﬁﬁ | 13, 665.
Accor di ng t aridlioxysijantsgalg., meghydttiethoxysidane)owith aliphatic pribycds, sididones onlbrdth.ent

t enper at,yr e rom coatin osrtr o) s havi ng an
S~ borl, © Berig s aneh AR rgerad rify Tk U pt AR, 2

5, 879, 437 desiéiridisidea Zﬁmadxlidmg)rmtquutcumy b@omlwdedlfmg‘uahdrebmmmw sili cat e
or nononeric or oligoneric . hydrolysis duct in a
proportion &FSRIGHoE IHFOWE gHpns é’aaB‘?‘!B‘P eﬁdﬁeeﬁqeﬁgef'mg%"%%’fbgnt of the
conposi ti On_sﬁnﬁylnng,dbudé@uﬁtreousdﬁfaed (Type A or Type B), in an anount such

that the oxide c titut 10-60% b 0 e.non-val atiles.
Accordi ng to the?'gé ﬂgégédesfﬂ? H%fq]d ﬂg\‘gdﬁ%lﬁ‘§lcf’1“8?‘rmi'°§'s§?ﬂt? 'BBe for the
pretreatyze ntoréhﬁxoﬁdhé-ﬁorwr\maas aseaerbnqﬁodmt itweepeerdinhydrophilicorgshing st eel ,
titani um copP zinc and, particul aI umi ﬂum to ve adhesi on

properties debcabinglsapd grgaposilicgp matega 6 sﬁ'ﬁ%’é‘ﬁ @Wt‘f'ﬂ?‘"ﬁﬁg%t toatings, such
as paint, Vahfihdhast Je@iﬁ%ﬁ%amc%lva{t (tgsﬁbﬁaﬂ), ¥&enthilly Riffeadtet poiol mpaam);e or

absence of a | ubricant 39, 197 descri bes sol coated netal s,

especi al | y tesseatiallynngeagted hydrolygsd and coprensed areanpsilaon °E‘éﬁ§‘f“8n‘§a % ovi des an

interface fqj and H-lﬁ'l through a hybrid organonetal Iic coupling
agent at thg %Jﬁap &gace eatween the metal and an organic matrix resin

or adhesive. The 5514,648, s}ﬂﬁe\mnh@lay agueghs emulsignplfe) idralyzablesilens, | i zed
al koxyzi rcoﬁhéjﬁno n@@@e@ﬁr ﬂo(ié {.J (bgététﬁ&éagﬂetg‘?}faﬁre'l, .U (cF Qatet.” CONT UM

.and an orga

3gl yci dyl oxyTheaoptings mwtblameﬁsfmt renderinginasongnwateorepellantci d cat al yst. U. S,

5, 954, 869 di scloses an antim crobial coating fromwater-stabilized

or ganosi | anes obt ai ned by m xi ng an organosil ane having one or nore

hydr ol yzabl e groups) with a polyol containing at |east two hydroxyl groups.
This patent includes a 25 broad disclosure of potential applications and
end uses, e.g., colum 4) lines 35-53; colums 23-25. U S. 5,959, 014
relates to organ05| | ane coati ngs purported to have extended s

Organosi | ane of formula RnSiX4." (n = 0-3; R = non-hydrol yzabnm“w\mwm““mm:
hydrol yzabl e group) is reacted with a polyol containing at east

hydr oxyl 30 groups) wherein at |east any two of the at |east three ydroxyl
groups are separated by



-

-

at least three intervening atons. In ny recently issued U S. Patent
5,929, 129) there are described corrosion resistant coatings provided by

aqueous- a6 ehploh s di spersions of the partial condensate ofpcimuyevesosy!
silanol (obtained by hydrolysis of nononethyl al koxysilane) alone or 2 WO

U2/100151 PCT/ UgDd/s #3Q33 iﬁ' Bl X4 proGid¥ut inpibveRieneB ke e Ri-Glalyedier si | anol
a

e.g., gamm-glyci'dyl'oxy silanol, wherein the reaction is catalyzed by
di val ent merrgdnositane coating commsitiens efthe ahoveynentioned Y-k i1dd6&ar t h” met al

oxi des. Weﬁﬁ%@f&ﬁt@@%bﬁ“ﬁ iag,hﬁ@c@igg fL(saeiqg {sQbtathed at ariiait éhperdure Hmh as

al um num hul 18 ectrve in preventing corrosion fromsalt
wat er for exdtostimpchbmpesition sontainigg oanasianes haning 3n i bondspsigsWamiAg j st at i ¢

films b edc %g%ée@uoigmg%&ﬁ%%%?g@si | ane conpositions of which 1 to 95
zate o 0X

wt % may “be a hy yorganosil ane and up to 50 wt.% nmay be
a sil anol sul f onds.8. 5819t 8TrddscribesS: cortingenmposigon cantaining 3 tatraalisy sdisaBosi ti ons

based on fluorinated l yner.s, 10 | | Iy 4 _basi c pH,
cont ai ni ng %fl’?%?wr'f’gﬁé'émn 6&%‘%’95ﬁ]ggﬁcgﬁﬁef&g’ﬁ’gﬁéﬁdﬁggg&?& fl?g#sh conpl exed
wi th ami no-96% byiwdighyased &rothy narsvalstjle aattén gf the coropasitiog andi@hydsoussui t abl e to

constitute a highly adhesive_layer, on, netal r ! Idoboyy ar, as a
primer. U. Sqmﬁs‘agsgﬁe{ypg%q‘%ymE&%g‘gé“‘?‘g‘},s“ﬁé?ﬁ“‘é%‘gi gdﬁgg%sg%sﬁggéoz{;@nts used

i n bonding Waight dTake on-vRRtYEIE Mct@ding K the patbnisashtbisicadting cOUhdsddY IOF THE

I NVENTI ON Thi_s i nvention provides, .a Ifl,orrg)os' tion Fui teaQbe.n%ﬁldg corrosion
control coattitablefesthepretrpatment gfisalid surtaces op ay MERS BRUTENA INCUEHE g ¢ or
concrete angef)i fefiGnasoppérchiné fid; pattiellaBtalasinuhhe impmbe athesiomposi ti ons nay
be applied to, for exanple, alum numand 2? Stﬁer cans cogt aining solid or
liquid foodproaertiessef\the prgteatedytace; to §uhsequgpH-ARPEC SOFUMET Ve B M ton 1 esi st ant

coating comMpQsish, 1dRers Bt $fEahQiveOéitheRindhd preseAceorabiied eflallutericantr f aces. In
anot her aspect, the invention provides a traqspar e,% and i Ervi ous gl ass

or silidd | ayer Ves6I3Bd9Deserhenpolge! snstedimetpls GSPECIAR UPMPR BB f ace, whi ch
i's over coag@ﬂ,iﬁﬁn mog@- RO BBk g roVidRnR idteYRE forlifpvinpadicsios,
|

enbodi nent) s 1nvention provides a coating conposition suitable for
coating conthreugh a hybfidorganemespllie Foupting AgsHLAt s Tnetalsutipqesbetyeratls on i s a
coating compositi iR ix 1¥in GBIdhESyeS Ui 36818SprefHibly Adindd soltitiopm boat

hul I s and g@%@%ﬁ@%‘?@é@?%ﬁ%ﬁ%n%{and st eel figrfur e,tsy found in the marine
envi r onnent of a stabibinedisatkaxyzifcpivm orgariometatiic salh sveh #5d&PIPPPXY- sal t wat er

e T ONN i BSh!dl R ARIRSHRIARGh I Ouch B3 rvent | on, a non- aqueous

coating “Conpositron whicIT'I's especl a eTf_chve in providing clear) hard,
strongly adiptycidyloxyproppitrireethoxysilane.awith anssetiorgid qatalysyl ass substrates and for

providing clear, d??.rﬁﬂg%eﬁiss){logas anm&%{o%gpg&ling from water-stabilized

organosilanes obtained by mixing an organosilane having one or more hydrolyzable
groups, with a polyol containing at least two hydroxyl groups. This patent includes a
25  broad disclosure of potential applications and end uses, e.g., column 4, lines 35-53;
columns 23-25.
U.S. 5,959,014 relates to organosilane coatings purported to have extended
shelf life. Organosilane of formula R,SiX4.n (n = 0-3; R = non-hydrolyzable group;
X = hydrolyzable group) is reacted with a polyol containing at least three hydroxy!
30  groups, wherein at least any two of the at least three hydroxyl groups are separated by
at least three intervening atoms,
In my recently issued U.S. Patent 5,929,129, there are described corrosion
resistant coatings provided by aqueous-alcoholic dispersions of the partial condensate
of monomethy! silanol (obtained by hydrolysis of monomethyl alkoxysilane) alone or



PCT/ USO01/ 40051 and slick (slippery or wax-|ike) adherent corrosion
resi stant coatings for netal substrates is provided. These various
enbodi meri@ opiooifie i nventi on may be achi eved by a nonaque®eus/us084008g
conposition, adapted to the coating of various substrates, including,

concrete, netal. and - i ?gkmz rs (A at
| east one é'f?‘g‘h' %Bﬁwﬁg&ﬁﬁgﬂ%%tsc n %‘E%iﬁ%&? 1&;3&\)/(\1%??2}%2? represents
a | ower al keHerefr thel peactioniheatglyzediby divatent metaliprs: F8n SR gDIGHIYIE ai ni ng at
| east one of, vinyl.  acryli i iyl i functi onal
10 groups; a&zﬁyee%pg%eﬁﬁ%mggﬁ- o‘&g&rﬂg?sﬁg?{ tg?g&%?{pg{?&?’ Crr:é/’l bs?gg“r%’r?gée}} of 1to 2;
and (B) at akeRffinnbulispthpoara dighbyl effectivg ih prsmenting copresign feasmsaltavaterg of (i)

.vinyltriacet OX¥SH!QF$FEP§M/ or | 5 (ii) colloidal alum num hydroxi de and/ or

(iii) at | d9Xi § al coholate of formula (2) MOR3)m (2) wherein M
represents a nmetas$. FafenvA463)Cid digclosd antdgateSdms based opwgieowd kyl group, and 20

mis a nunber. of 2 to_4. The enbodj nent . of.d he i ti,o kcul arl
adapted to ‘WFWVWW“%“EG&?‘PW@"%&H{)‘&@F? ! gongs%‘gtr' A’s'{'%&%,a h%gry b}t%%ggg%onpl i ghed
by a non- agyarRGorgaisililg af®GPRT0WIYR nfag bere sildnplsalforiai compowmdponent s (A) and
(B), as set forth above, and c onent s .C%{B%nd S?D) astf Illovvs: 25 (O at
| east one sil i cd)-8Jsanbas, L (ggf(gas qorpRsiions bgsed po fvgring %‘fﬁ%’éﬂeﬁ net hyl

or t hosi | cahgauddhib¥ispenidd) Avihg & BdsR: pHE Conthipiaf Mikokystiaiecand ntdgnesiunoi dal silica
di spersed in ﬂower 'a[f cohol ; anc;ITm(‘D) an acid conponent selected fromthe
group consi adionglusfinusas cations, epmpiered Jith aming- gr By RYFIRKY; 359 ARHRE 4] cohol .

30 The enbogi%ﬁ&}lgd?écn f‘&ithﬁlx%W«Edn&ﬂuteg%gghi)%dhediwbeaaﬁéi&mxﬁaaltserfmgrns:oat al kal i
e

nmetal silicate co ngs nay be provi Py a non-aqueous coating

conposi t i onpdrtieutezcasiaypringni xi ng conponents (A), (B) and (D), as set forth

above, with the ' : ' iOfilaRé LADANE SRR UEHASn Béndiry Mul @ (1)
is used) wherei s *ezhgé{sagg’é‘agfpls?ﬁgﬁﬁ"@&%%2 A R/ a0 40051

conpoundls whe matrix pfalymee pr @minctal substrgfe.y ci dyl oxypropyl tri met hoxy is present in

the m xture EWJF rﬂ\lv%fN’ltI@ﬁ invention, particularly adapted to
provi de non%@wﬁmﬁgﬁw be acconplished by a non-aqueous coating
conposi ti on 5 f OThkiethvintioagrivideng copgsitivnsuitableas agartosia) contel coatingf or t h
above, and (E) finely divi SOl i Ay Ll i t he

i nvention f "'ﬁfl‘%%/iaﬁ‘?/?laatﬁ chgt?t?m%%cfn Oicég)g{'ﬂl'%cggg?ngrrewg gs@ &gg@grgg and
slick, gl osgustRArhagRiADEonipRistibnsminshe aplis] tonfiay eXaepleoalmmihumandsi ng a

m xture _of silane conpound ofl.f05§)ul a glb)ever %Eei n R in one silane
conpound?i s Steel cprygontaiing Solid qrliqyid foeds apd PEXSIPES . ¢ ohpound RL i s aryl,
especi al | y phenyfrhis Ttventianisoirévides abmyiod tesistantrconting wohpositiensauitablerount  of
(F) cal ci um_hydroxi de, whi ch functions, on glass, as an abrasive agent and
et chant, andordneplic angd nonpgiallisuHeced-c) | preferably, partially hydrol yzed

silicate, especi g dnothar &pedtahy mivention petivides @ tradspareatand jhsryidusaglass ot 5

DETAI LED DE | PTI AND PREFERRED I C s
Ssi(l:ilza layerOf;Istened by |t?henlngical on lrl}/gB tg:z); m'vgal\lill-cs surface, which is over coated

25 by acopolymeric silicone layer.
In a specific embodiment, this invention provides a coating composition
suitable for coating concrete.
A further specific embodiment of this invention is a coating composition
sutiable for marine surfaces, such as aluminum boat hulls and assorted brass, bronze
30  and steel fixtures found in the marine environment, to render surfaces resistant to
corrosion in a salt water environment.
In still another embodiment of the invention, a non-aqueous coating
composition which is especially effective in providing clear, hard, strongly adherent

corrosion resistant coatings for glass substrates and for providing clear, hard, glossy
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. the case whesfJ

The non-aqueous coating conpositions of the present invention may be
broadly described as non-aqueous coating conpositions of oligoneric
si | oxanevwah pggwiand a catal yst whi ch pronotes hydrol ysi s aow/ushi/gioscan
becone an integral part of the siloxane network. 20 The invention
composi {1 048 %i@pﬂ;%Pétsﬁﬂ V@%dﬁé?&ﬂ%&k&%ntreﬁsmn%mﬂgﬁm faelal a single
cont ai ner y SI en applied to a receptive substrate, the
m xture hydummyEESPHka@on and chemcally attaches to the substrate while
si mul t aneous| y frpés@"v%u? eﬁﬁ:&ﬂﬂ@hﬁ( Pﬁt@ﬁfv@ﬂionfd\dyrﬂeca@ﬁ&‘#eﬂ%y afeRause the
m xture of f ormers i s water- Pree when afp m XI ng creates a one
cont ai ner sgsdoemmdg dmapokitia s, ddppted gdhregoatingo d’@é@"%ﬁ?“@?&é%ﬂ\‘t‘“&&pr obl em

t I ccur in about two hours
f or fﬁ%?ﬁtmgﬁ'@gﬂg%\??rlgsg%%&s’ e co%gﬁgar}tgg react with anbient
nmoi sture, care [gapdt Idaet ohakidamelobfoamoladl)cont act W th such noisture prior to
actual m xing andeﬁsg Oépy conventi onal tec nj que for noisture avoi dance
may be utilized) $ a tuum packagi ng, her tic seals, etc. 30 The
nonaqueous widih Rgrdpﬂd@m&a tol\n@ﬂalkyttgwupapphqngbgrmmqar@m@ptlﬁl‘g@unurface of a
substrate wl| forma har asi.on_resis erally
t r anspar entconmﬁ:%rl?aé‘sqnﬁﬂft"ég‘r ATl a@ﬂ?f'ﬁ% daE ?’ﬁg"%é’eg‘g‘q“g‘gru on may
be appluﬁddggmﬁny sui tabl e technlque e.g., spraying, dipping, brushing,
Wi pi ng, t he I ke, u5|n h@ﬂgtlc manual appllcators Because the
m xture has the Bderspentp ‘NF’ U 3% phond to a WO 02/ 100151 PCT/ U
S01 /-t0051 netaihhguﬁyéﬂgqqogngdselected dlelectrlcs proper surface

preparation sho erformed prior to applying the cqating conposition.
Vapor degr easi ng(Bi)stlm@mlcompeunﬁ%k%}%éo'e&?ﬂ%twnW@S'ﬁatg re than about 15%
ethyl silicate. At grﬁategmkﬁﬁngMygmﬁgm@kﬁst|ng and/or treating with an
aci dic cl eaning agent, which may optionally be included in the conposition
itself, 15y be necesdi) y. calipidal alyminwhibidraxidsiandQE | nventi on becore
tack-free in Iess thagyt v, i@ E,éemgmramoﬁ@rbfmmﬁﬁqﬁ erated by applying
heat to a | evel of, fo) exanpl e The resulting coated articles
have strongly adherent, non- poWﬁOB)hranspareﬁD protective surface coatings,
whi ch, dependin substrate, may 10 extend from about
several mil ¥PBY BS% rﬂhgggg?%%%ggrgﬁ&gﬁggth surface materials, e.g., netals,
to throughout thRr® mptesentstalower atkylgraupyandf porous substrates, such as,
concret& In the S|Ianeﬁa P to&nula (1) R~ is alkyl, preferably a Cl-C6

al kyl 8up (t he™ FSUB" 9 % a straight, cyclic) or branched-chain al kyl))
such as nethyl, ®hésthhodimendof thsmvpnttqnyiaqmmarkyradamﬁibwr‘wdmma erstng | |

CYEL MY SR oLy RS i b coopEatayn=
or a functi q&a{edg.y@umnmg @ipopets (W) aid ¢B), asisetfbrth atmavy,and companents (§) i c,
am no, mercapto §¥ chl oride functional group, e.g.,

3,3,3-trifl 15‘51’ - gl yci dyl oxypropyt, Ymethacryl oxypropyl,

N- ( 2- amiyzoet hyI) @,@q@amegmﬁcommpﬂemd f,roranrégrdmpclondmmgaﬁnheéabh Rz is)
i ndependently, an alk %hﬁd chain 20

al kyl group,orihpglieteas yl W‘Pﬁée' ﬁ‘ﬂ?Plyé‘P‘Sﬁ?)a"dtscl.?@ﬂgﬁss'lgaﬁgt’?{ group). As

exanpl es of sivbAii@hoRhnd Ormula (1)) wherein R |s an al kyl group or aryl
group, and nis 1, nent i on may b

net hyl t ri met hoxy<P) amicid Wﬂ?ﬂ*lsﬁﬁthg%‘émeéﬁw °8?‘°h “g Pf Spsisasidind e,

n-propyltri %&*&%ﬁ%‘&@@&s mWé?Blébﬁdl' et hoxysi | ane)
i sopropyl trinmethoxysilane) n-butyltrinmethoxysilane,

i sobut yl30i met hoxtrmem!m@memm invansion mast'y%'atlmf’@ptes mvgrcaﬁt alkali metal
Methyl tri met hoxys) Lmdmag Yovk g)fl’ﬂgtal%ﬁ(-x&deb@{k%an%n{ﬁbﬁﬁw%ﬁném eof. In

rou mention nmay be made, for exanpl e,
of N-(2am noﬁnhyilnko&nmmﬂsbﬁb@] mﬂ.(mmmwmm\@, with the proviso that a

3-nercapto ro Itr t hoxvysi | r ’ ne,
. 3-am noBroByt“ '&Ph%iﬂ ou“ f?%@ﬁ?&%@y?ﬁé&%ra})g&ﬂ? Wﬁg{‘%oxym | ane,

3- (neth)acryloxypropyltrlethoxyS|Iane) n- phenyl am nopr opyl tri net hoxysi | ane)
vinyl triethyoxysilane, vinyltrinethoxysilane, allyltrinmethoxysilane,

y-gl yci dyl oxypropyl trimet hoxysil ane, and the |ike, and any of the

am nosi |l ane catal ysts, described herein®below. 6 WO 1121100151

PCT/ USO1/ - 4(1051 When n is 2, the silane conpounds nay be represented by)
for exanple, dinethyldi nethoxysilane, diethyldi nmethoxysil ane,

di phenyl di met hoxysi | ane, net hyl et hyl di net hoxysi | ane,

di vi nyl di met hoxysi | ane, nethyl-'y-glycidyloxypropyldinethoxysilane, and the
Pi ke. As used herein, the expression "functional group” is intended to

i ncl ude any group, other than hydroxyl) (|nclud|ng aIkoxy, aryloxy, etc. )

o v N o o .



MOR3)," .... (2) where Mis a netal of valence m (nanely, from G oups
111A, IVA 1B or IVB of the periodic table of the elenents)) e.g., boron,
titani umw@bidoeim indium yttrium cerium |anthanun) sPCT@SH/4008N,

haf nium etc; boron, alum num and titaniumare 25 especially preferred
because the W%&? ! feBRsén idy [BXBropitAme MLy & preseitiemei al |y

avai |l abl e) cé)ﬁ‘ ten t%‘QBeIchn-tt%ﬁlglg#‘ )?ségg I ower@al kyl group, e.g., C -C6
strai ght ormizshetiched chain al kyl group) preferably C2-C4 al kyl group, nost
pref erabl y) 'SOWhQ%'b di}nﬁmlﬁﬁ(é'i Vhtish, Paﬂiydlarly“ﬁaaﬁ&fdﬁrbﬂd@mwpl es of the
nmetal al cohol ates 0 ?or nmul a 25',. mention nmay be 30 nade of netal

al cohol at esadhéretsudaces, nkayrbelascomplighed byjatngniadiaouE¢HREGEATMRIIHN de (al so may
-be referyed_to as tetr.ai sopr ti b tadVeULRGL(ES fiddpt Oxi de,

al um nun{ t r€°f'§?5§?yo‘15’833’f'ﬁ%?°"9|°(ralgrﬂ§c§|%)sag%?®g%§%e&feo?&‘z?ﬁ‘g’ écP -(nE blﬁe?%xi de, cal cium
di i sopr opoxdididpd eiddubsizardi - i sobut oxi de, boron triisopropoxide, boron

ounre oAl o CORaribBeblST ol A g 1 o

MyZr, etc., sboiatés ane shk, glossl codvingt for emtabSubstasespmayrbe formed by usiigohol at es,

and m xtures_ of t.al al cohol ate(s L,E e vinyit r . ac 06 i and/ or

col | oi dal awmfﬁgﬁ?‘ﬁ%?m%&s?ﬁ rg?ugﬁvbﬁﬁpgelgﬁ Vi lr){%lsﬁ%l acgilpg@&?fl ane with
col | oi dah  alowet MDAk i Msitdesilaneyonoand Rbisandtspesiallpphawhpvent (B). The
presence of the trival ent anpd tetravlgl ent ”ﬁe(ﬁl li.on ?rre) g%ﬁ%ﬁi ally useful
for coati ngceonpastion mayfthspineiudea syaliamonnt @ &“E‘WB?/‘Y OXIEME S or m T nsol ubl e
(water and m,.iaaﬁs)od gl]&@ S iah LBratieSagend 1Rl @RBarithmd pisitidate tompdnenti(Chl ent net al s)
tend to be soluble. 10 Tet rai sopr.opoxy titanat :Ws. especl |1y preferred as
conponent ( Bleferabineaially hydrelyzad silicatsrfisRecially adwiw éﬁﬂ”‘?@)‘ ill be in the
range of fr fice 4 to about 10% by wei ght, preferably, from about 0.6
to about 4‘%)&699&3‘?15 % based on t i 0 e conposition.
Dependi 1§ oDRTAILERMESGRIE ‘:!u a‘..\' 2.3 e-aue-a-'- S—ppreradti tional conponents
15 can be added g f s iasR s Biip@itionSbethé Bt ingentiohdiays¥anpl e, in the
case of application o q[ e coating conposition to steel surfaces, it is
preferred t roadlyl destzibedamnequepus Gating gonpositiopyehnligemeriq toxang bipdes | j 4

ComPOnent Mt B eiR s WhidRONbRE ARG did SN hichRlal K@il Titbgraida

. fof
pol yet hyl si I3 P CO ICa. These silicates nmay be 20
hydrol yzed, thegiloraemptwerk.f rom about 28% to about 52%silica. Especially

preferred in this,regard i e hSilel o lifgdtediéhts iReen
subj ect ng) to cont® 'ﬁ’gﬂmﬂfé'?h?gﬂ&gm%rbg\%eg%ﬁg%ém Xt h% iéwe(;'1““§?":I'IIEC)S land, from
about 20% t ca sipdeitonGdidr ppiingpleanixingy 3 heanpplisditgarrsensive pehstratedhpl e, a 50%

hydr ol ysi s produc be refer . j . I @f:faoxysi | ane (509 ."
V%en cgl | oi E‘HP‘Q%T f"(c{(@yfeg ﬁl?éeé)a %m? l‘?ﬂ\'/‘m;l ‘%I"p gﬁgs tg?rgssgg%t%gnmz;% a%pr opr i a'g e g
sol vent nedi iultaneaishf fabming a strangtyradhérketrfiim, costingh Beeaussbp miyurof filntener al | vy,

ange of i R o isg ren SRR FRA by roilS Bl tlminth bigchbin S 017 8
acetl ans e O ot (O Lo an Lnat gan o a0 d, )
especi al |y b®ie.Camescyr i“Hg%ﬁé‘)"’ b%?@ﬁ"{%\%g%“lﬁfogéoﬁé%ﬁg{’ﬁﬂgé @gl vent ) such as
ot her | mor gas e B e a1, 1Ak Ty o3l 50 b used
in place of ishenoisturg priordp a‘f‘l‘é "B@F‘F g"‘g?ﬁed.i‘ny fonvgptionaliechniq ES ver, 8 WO

02/100151 moisture avoidance may be utilized, e.g., vacuum packaging, hermetic seals, etc.

30 The nonaqueous coating composition, when applied to a receptive surface of a
substrate will form a hard, abrasion resistant, flexible, and generally transparent, and
corrosion resistant surface coating. The composition may be applied by any suitable
technique, e.g., spraying, dipping, brushing, wiping, and the like, using automatic or

manual applicators. Because the mixture has the potential to chemically bond to a

5



PCT/ US011/ 100151 al i phatic acids, such as |ower al kanoic acids, e.g.,
formc acid, acetic acid, propanoic acid, butyric.acid, especially acetic
acid for weesmnssiof safety and cost. Suitable anounts of BOTIUSOBMOS
conponent (D), when present, will generally be within a range of from about
5 to about &@mﬂk%rf&@aﬁ&ga&k& didléctibs eptr s fdce prpattiorBodid'et - % based on

t he total % f .the conposition. For application as an OV%I’CO&'[I ng for
al kal i net aPerfrPeERRics (. applying the coatige E%EQSH@"CUM#SWW%F usefy! 1o nyventi on
wi |l pref er fblired ki AARRADMEA allodl 1 9% LMOFsiRfte] Ol Bty fedais ool ch wil |
include r-g lyC| dyl oxypropyl trinet hoxysil ané and I"east one ot her silane
of formula b mgan@/gggqugg with padidic £ Mlmmkyfbichmapﬁonﬁlxmre of 10
-methyltrime i rqmnent (D), boric
acid (orssofnhﬁl?%ﬁinttﬁgﬁngﬁgnm \}/%{/elrrn‘r’%ﬁﬁ Xg’w %@ﬁﬁegigsa I'y be i ncl uded.
Conponent ( ®ventionibgepme tmiﬁyfrw IB@Sb@apmms Cnrinm@ncb@mwatcd)w Sui t abl e

amount s of Y y ighape W Il generally fall wthin a
range of fr%lrﬁ(ﬁg%mlfa?éaﬂé&g ‘ireg%‘t‘é\lg’%c’%rggf gr ably fromabout 5 to 20 Wt %
based on the totﬁhe msuhptgspated)mncltshmaudmgyy adhbrent, noreporausdranspacdnt si | ane

The'ranges. kel sffdssholis Phiph Qedhiink 3h e WRRIPLOF St ) o' o The

coat i ngl@¢onpxtend ﬁrm‘m abduosdverahmilobelad therserfice fosmonth surfaceanaterialy)e.g., sur f aces,

component (E)) which is a, finel olid lubrican graphite,

nol ybdenum B{ Qﬁ’ ?qtgré’“g'I?HPW§?9r '&I%Hﬂ%’?’h@f | POFA s'él?‘?HatF%é""lﬁ‘laﬁ’é"’ﬁ?fﬁ‘ﬁ be used.

M xtures 20 of thﬁﬁes.ﬁﬁéslafd»ruhw(@)mtﬁamyepn&lfasbly;s&t Wt alMgroup(hEENt , the
wi thin a range of from

anount of conpon sol i
about 5 to &%E‘Hf“aXE é(f‘)"%h‘p‘fyég‘é B’I 98%'&5‘5&9 5‘i'°'l‘%§ WXM“'%‘ »Tefpeci al | y,
from about §g.prépydaout 1sé’-8ut‘94 n%nwaawbmﬁyﬂmthemed px@ma cl eRalky¥ t hin

t hese ranges the desired degree of adhesion resistance to render

the coatlad EURyPeskpETerably SAihYL, £l BIGREA 05 Uiyl SroRBY arsl suebias a Phew ) ne

or gani sns) gr gfuncmrar@s&;e&)gr&lpg afeh &Nenyl, hﬂr)Jli'c k:ﬁeth&?ﬂﬁ”dnﬁmé qﬂ&&@w es, such
as) for exanple, oils, greas pai nts, 1nks and

obt ai ned, W Hgykeh i%'ﬂaﬁﬂcmj’abﬁﬁ@?’ °($e§r3r%ﬁlfb'PEﬂ§§?Pb’| étg‘)tﬂd)’kq}b’ml)}"l ‘t'y of the
conposi t i Onmehﬂcrtyhﬁ m‘(z %ﬁiobﬁ?l)—@oimﬁé“ﬁrébﬂ rh%uﬁdb'i'opg'li g}{a e o Al ;cl ear, hard

and glossy 30 fin ass or st It erred to

i
i ncl ude conp%@%ﬁb“?wlnémeéﬂmwm&g@ép (v h EmCs straight Oabfamheébhml ve agent

G-l ky ey SOLREERARERy 8 ) Gl Py sheh RUMAR b, 7 1)1 e o1 1 o
trial koxysil ane Andxatmpmmflsdmysswﬂfamla (ald,oﬂtemlmg tsanfatkymrbwp f(r atyl). 1n this

From about 4Py w8 i Rpsifof T bRIHICAs Ryl SiRRntpeRhe " 0O Pop

pref er abl y) eﬂwhnmaﬂhoxm|ﬂl¢5ethyjtrabmuysﬂanqaa-rprrmyIIyMDghﬂaneem-pec| ally, from

about 0.8 t re i aRhas . |, wei ght of
conponent s ?’A@Wﬁ?g"-"?‘@ ,g’ l%%{@ltﬁ@egﬁﬁ&l stl ?E'gl" &E’c‘fhgﬁ ’%y%%ﬁbn aqueous
conposi tﬁSonssobﬁtyithmetpo:esﬂme pheugtrimathoxysilang fpreferably f or nul at ed wi t hout
addi ti on of th sol.wen ed only. as co nent of anot her
i ngr edi ent, %Y'ﬁ""("&)m‘%?‘ %8“3\3&[3@?@0’8'&%%’ ?’Aﬁé\"%ﬁs?&%ﬁ?};ﬁt& “BBric acid
sol ution in wheneR' ish kmotdnal glop, mdnnorSmay B@mm‘let, mrrexatdi;ﬂe,wap(e to formulate

t he subject cq tjons as sol vent - 05|t| b eparately
adding (9 <8V %ﬁ?’b Mﬁ%f’@éﬁme °?fyst' g "B‘Fth?’?;'séaqenifenti on,

whet her addeﬂhr&@mfcaiymxemo»@&u@s mf&mﬂﬁpﬁmmﬂwgna& i ngredient, total
amounts of solvents will usually fa wthin a range of from about Oto

1000 par¥s, W@?‘%MPVPF?MH lals'aa’fyseianeoi‘-éme}h}acgmywapxlgwslyxmp%t based on
the total ﬂnhyl%mbl%p Rm?é%ﬁdx%:ﬁﬂe, v'iri}ltﬂéth%:@&!i’lé\é vmdnvrfé xyditneM | | be
~included in the tase of rinul ations for provid cl ear and

gl ossy corr @élvlsmmtb@xyglﬂvaﬁﬂ &lwéylﬁwr%mgpta@svsﬂm qmdéhq liheaw any ef
application sponge or cloth. 15 As exanpl es
» of organic Stg{a\\/rgﬁ?m@?@éaﬁﬁgmb&s)ﬁ‘ﬁ mgﬁgﬂdﬁeelibg? | ower al kanol, e.g., C-C4

al kanol s, preferably isopropanol. O her organic solvents, such as, for
exanpl e, acetone) nethyl ethyl ketone, ethyl acetate, and the Iike may also
be used. Generally, total anpunts of organic solvent, such as, |ower

al kanol, will fall within a range of fPom 0 to about 50 percent by wei ght,
pr ef erably fromO to about 30 20 percent by weight, based on the total

wei ght of components (A)-(F). In sone cases, however, such as the gl ossy

gl ass and netal coating conpositions) substantially higher anmounts nay be
conveni ent) especially where, for exanple, the coating conpositions are
applied by spraying as an aerosol or mst or otherw se where a | ower

VI SCOSI ty |s de5| reabl e. 25 According to the present. |nvent| on) the

o o o " I o o Y ] o



Wthin the above general anounts and proportions, and when used in any of
the various enbodi nents, preferred anmounts (parts by weight) of the
respecti yeo ofgoegdi ents usually fall within the follow ng penassi/fdssed on a
total of 100 parts by weight of the conmposition): silane conponent (A) from

about 15 to aboyg,, ﬁ‘gnﬂﬁrﬁ‘és'%eéomhﬂ by gge,tep@géﬁgddlbgn@re{amm about 1 to

about 5 parts of trineth oqu | ane,” f rom about Io about 3 parts
'y-gl yci dyldmnqtbyldqn)elthoxysnlemdadww 'aﬁbo"Yé&Q"ﬁl @B’!enbf’élﬂf&%‘%i' My from about 0.2
to about 0.5 rQ 18 pout 1 part;
boric acid “&é’ﬁ@é‘h’ﬁ"?“ethﬁﬁ‘%ﬁg'gemggb ut aho{ﬁ)éanfgboﬁ‘ﬁgp%g?gy x)tp IPL%BO~; solid
| ubri cant (dihethoxysilalecant i lkket 0 20 parts by weight. 10 V\hl I e general and
preferr ranges, of anoun f o} dedt@nYlhdCaryOPONENE S
have begn descr FH¥E® @}f t[hee%”eg{'& &Acgg%% FHu? 5%89" hose sklaﬂg’ed in the
art, that tgiaqgomammlsjdmyl Kiacldiog stexyd ayloxgetse h&é\é‘(ﬂ ‘&b)’@ﬁ@t@b?ﬂ?y denmands

andthat the a mum anmounts for,_an tion may be
det ermi ned ¥ V'B?\é" Hisp Feé%}"'ﬁ@((f“&(ngh%%a ﬁ?&gﬁk r“g‘ﬂ:gr ?g?ag‘rjmedggﬁpl e, when
t he amount ¢hfn Qéo,@a{sathdn&éaamn,rvﬁduhed;bstrdte(ctg Jmetal) ltsnifapeotbcrfrc@éu@m fromtack

will increase. Sim|a t t. (sare)

i ncreased, %qm@“?fﬁi/‘“l"ég&mttﬁe ?%H?%‘é?é‘éo(?s’ egh fﬁ" 'roﬁﬁ ?A“é§ ﬁédsdsléogftgadhem on
and per f(Pr %Eﬁﬁ‘drbgﬂirdﬂf) (BN disin dﬂtliqoztﬁ)igrbti;g) térldao wmppbeeet i ons of this
enbodi ment may further include one or ?r]g add%tlra(r)‘nal additives for

f unct i onal @éﬁlﬁﬂ%@“aég‘t%ﬁﬁl‘&ewgﬁ‘fesas% o W g Aey anpl e, UV 20 absor ber s,

co-sol vents, SUCrtlofzﬁ)er ;Rihe%ﬂml&abmﬁﬁtsldvmrmmm itd¢ bfen poéferndday| ene
(e.g.) ethyl ene) glyco

and the liKke. e nono; | r al kyl
ether of al kselreintargsof gvo oremtysléqnéymgweéw f)ﬁ@i‘% @Sr W'ﬁ%“r?’ég"és tof
mono- C, - C6- akIRed spetially préRvpd.c,
nononet hyl g{,ﬁkﬂrﬁ&h&@g kﬁg aﬁ%ﬁlﬁ%ﬁ%ﬁ%ﬁ%ﬁr@#&% et ﬁersperrlonyogut yI et her, 25
m)nopentlyl et her Genemibtdh@kyh@lmﬁﬁeq Sll@eé’P@Pa‘md§°ﬁf9ﬁB'éP Wil fallvitip ot hyI ene

gl ycol . ﬁ,p bm%‘:mﬂ bft@a PdF4 ?érw.hsy 6«@@9{ px%feramgeﬁ&mesoma be made
of , for exanple ani um IOXI e In tinel wder ed for havi ng an
aver age par to tﬂoetilﬂmnt-i:y weightbmore preterally, %R about Atoghentd éIA'EYQaHI c
ultra-violet h?ﬁéseﬁgﬁg*{;?@é@‘?a?'ﬁ.m‘e%’“hbﬁm in so far as they do not

interfere wttf s 1tnvention. 30 Generally, total anounts
of the ul tr a Vi ofTh¢ cdmmhtntﬁlb)sfnncb@n§ as\mtalm@athemlme CP&‘IPP"‘W i £°f he range

per cent By tialconade DGR R hP U HRMEIAUN G T 0 (2 %08 ° wo

02/ 100151 PCT/ US01/ 40051 Qa(@R* |y, total am(&hts of the nono-I|ower al kyl

et her of ethyl ene f fromO
to about 15 WF%H?“%V%V%F 'B?%%ebégrlof/“{} on Af gvgbggf[%r Eﬂ?)g?tggnt by
wei ght, basagrigdic tabR dfealienyatsyfete.,dbronptitaninmnalsmintjn, {ndljum, Sttabra, f ol | owi ng

exanples are ill ust ative ,and _are.not ende vention in
any way. EXARPYE: E“‘Ba*wa» siicqyy, tifRINM: S efc’g’ﬂ °Hy¥‘f’??“r’r%taﬁ%k§/a§{&ﬁadﬁ€ and 2 parts
by wei ghis of exyédialigipeiférrod bpcanpeythe akaﬁﬂésmfy!msé mealsareanarddeadily o a cont ai ner
cont ai ning 15 parts, by o B‘P‘pht of, nethyltrinet hoxysilane and m xed. Wile

mi xi ng, 0.4 sommergjallydyat terd P he a8 iM%y yt i t anate is added. The

resul ting m xtur g3ngay1daer ARAIgr&R, €.8., 6,-Cosexight or lirhmhkd dﬂwmk)dgmug, After
curing for 24 hours, the pressure reEU|red to f ter hr ough t he

coating wil IP@@@?W@%W‘GT%‘PQﬂﬁpﬁ /‘%0&@8?’ LE 2 15 5 parts

by wei ght of i Sobkﬁt %ﬁké‘ﬁé SRR BB ink el ﬁl&éh(ﬁatébadﬂfémh)‘a (Wﬁlnﬁ!htlorofhay be
"ygl yci dyl oxypropyl trinmet hoxysi |l ane are_ ad a contai ner, @)nt aining 15

parts by3@wei ghdeaffmntaMMPNCPref%Qyﬂ“}"&Hee ana*amuw&fra'%ﬂnmpgx' Rg, 0.2 part
by wei ght of ditetlum Téabheside, aludgnith Xt ure nay be
.applied to amégh%?eg% %gﬁy%§°bﬁ’gra%’e‘u“ﬁ‘§“éA tetr‘m-c[url ng for 24 hours, the
pressure reqtHisopebpbridé, amdnmmox@e. Ztmr%!idwtq?ql@ eadiym dHSARFIPOXige

appr oxi mat el y ,2400,, ds/s BEANE ght of

. phenyl t ri met fYﬂJY%’ dl"%ﬁg'ng’f'%e’gg@é?%{g’%{m&‘ont al %‘gfl%ggt%ﬁ%?%gmigﬁ%arts by

wei ght of nethyltrinethoxysilane and m xed. While mxing, 0.2 part by

wei ght of tetrabutoxytitanate is added. 6.5 parts by weight of a saturated
25 solution of boric acid in isopropyl ?Icohol is then added. The resulting
m xture may be sprayed on brass to provide a hard) corrosion resistant
transparent coating. EXAMPLE 4 5 parts by wei ght of phenyltrinethoxysilane
are added to a container containing 15 parts by wei ght of

met hyl t ri net hoxysi | ane and m xed, followed by 0.2 30 part by wei ght of
vinyltriacetoxysilane, to forma coating conposition. EXAMPLE 5



5 parts by weight of phenyltrinethoxysilane are added to a contai ner
containing 15 parts by weight of nethyltrinmethoxysilane and m xed. Wile

m Xi ng, Gv@opasoisiby wei ght of tetrabutoxytitanate is addegctarmdidooparts by
wei ght of ethyl poly 12 WO 02/100151 PCT/ US01/ 40051 silicate, hydrolyzed
to 40% silica, apdhifiidn RBhble MétaRl t&f o Vo P2l & BF; OXigS | ne
subsequent | y added. ‘?ﬁ%’ resﬁl tlta\r':gk%at%rog’ fr?g%g b °é§§f"| é‘?’t‘%@gﬁ%l’num and
steel by spMsfi.NdgZoetcsmanglsobe eheppi ng. EXAMPLE 6 5 parts by wei ght of
phenyl tri met hoxygs: ARS i : k0] 15 parts by

wei ght of net hyIIt%r')llt'?r)@\éf?1quso;;1 aﬁ%“gtg‘d&r%ﬁ@g%g a&ﬁh'@%%’ﬂ%&go 2 part by

wei ght of Naleghodate(eowritthyinyltrcgsoxysilangrndiot colloik hadwyimbindrydroxideaatded, f ol | owed

-by 0.3 part i ' ' Il e sulting m xture nmay
o appl 13 PRIl ilcctbhatd | BF G BHE NG nlBRxI TNy lsp 1 18
parts by weagtt cahpouestr(B).t r i net hoxysi |l ane are added to a contai ner
~containing a mxture of 1 part. wel ght of di net hyl di net hoxysilane and 0.5
part by wei ght oﬁﬁ%ﬁ%ﬁﬂ@?%y ‘ﬂé}?ﬂé ﬂﬁﬁ‘@?ewggm ¥F ﬁﬂ’ef'ﬁ@y éﬂek ne
conpounds, €orZogtigicompositiong Bpplied tasitdl sinctatheypdendriorform Mmyslubls (Waeraand 0. 2 part

by weight of titaniuyml| S tetrabutoxide gre added. The resulting m xture
may be sprapalidrnsilicpisy Wharegs Famdﬁﬁﬁ?ﬁ‘gvﬁlﬁ}‘meﬁgﬁ' tend fahersoliblsn 1 esi st ant

transpanent Teeasdphpoxy fiddvPlskessecibily prefdried By coMicaBile (B, _
phenyl tri met hoxysj | ane ar? dded to a contai ner contai m&gﬁ&}m xture of 1

a
part by wei ght oPCRiaH: 1{Al ampwtetepappaeab(B)ovi be iy the papee abaut of

di pheny! di Moyt %dsit | 9By wailtht, breferdBy,! For ¥bo®0.8 14 atdlie %W whidltYsa3td | cat e)
previ ously hydrol yzed t(); 4(%% éairl?ca.sl 0.3 part byavvei gh'rBS,lo\1y gg%l?aéédaci d

powder is nPR& tp@l Wgightiof esempesitipr ol | owi ng by 0.2 part by weight of
titaniumtetrabu ' TEH Loy s ) LS sprayed
pependiag oHﬂ&E;(ZJI\a/EiLéETagMZbS'ﬁbﬁtonton@ of fhord aﬁdlp&fgwgﬁa]ﬁngn%

onto steel and al um num P ’5 To a mxture o y wei ght of
met hyl t A9 necaroboaddediadhe compasitionsyofilds ighention. Horexampledinitetdasxofsi | ane, 0.5
part by wei «of Mol j | . | of

pol yet hyl si ﬂskglactgtféon?d 0 s%‘{"l%cag ,' ggﬁéﬂé’é’ﬁ@ F%l?/ﬂ ‘\%é%éﬁ? ;écg?'péé tX"ﬁ-Icﬂj%

t et r ai sopr opgthponepté€rands(Mdded, while stirring. After thorough mixing, 6.5

parts by wei ght . SOl Ut . ' Ld, i.n i.sopropyl al cohol
i s added. After gém%ég{]@?slt%glﬁaggn%%g i grc’i'cg?{ agggﬁ't%{hglrﬁ’“ﬁ%sdﬁfa%t he nixture
can be appl ithylorthosilicate, palyetiylsibicateor. coididdiRiliga.1 OTHesepsilidates maywei ght  of

phenyl t e Il ane_ar ded t ont ai ner .contai ni 15 parts by
e oht 8P YRR RE BB e TR o R Rt B R Ry sl oy

wei ght of t diis egardis epacthyidiiargTEOSY whidh &ds be subjeesad|td tah@rollekt ure is 13
WO 01/ 10015% leqg USOl/.ﬁ.OOSl atgf}l i q.% 0 a.e@?ncg egf%})l ock ba/ o/sprayi ng. After
curing for IXIREGFProYifiae g mitufgof Qﬁlﬁ“ P 8O é‘%&%‘r ®Br ough the
coating is aplydistonrysileneolizéMersp Burekampls s s@% hodrblysis product may be

referred to herein as "polydiethoxysilane (50%)." When colloidal silica is used, it will

25  be present in an appropriate solvent medium, preferably a lower alkanol, such an
isopropanol.
Generally, total amounts of silicate component (C), when used, will fall within
a range of from 0.1 to about 50 percent by weight, preferably from 0.4 to about 45
percent by weight, more preferably, from about 2 to about 44 wt.%, based on the total
30 composition.
Component (D) is an inorganic acid, especially boric acid, H3BO3, (which may
be dissolved in a solvent, such as lower (C) to Cs, preferably C; to Cs, alcohol, e.g.,
isopropanol). However, other inorganic acids, such as phosphorous acid, H;POs, may

also be used, in place of some or all of the boric acid. In some cases, however,



EXAMPLE 10A The procedure of Exanple 10 is repeated except that 0.3 parts
of tetrabutoxytitanate is used instead of 0.2 parts of titanium

tetrai sopyeQiyisitanate. Simlar results will be obtai nedpchustiaosor e,
after reaction (about 30 minutes) the above m xture is applied to brass by

rubbi ng or rayi ne. L6k 4eRRt d § Ifokmic A Cack e a¥id, prdpamsdc 4000 hour s
in a salt ﬁgﬁgﬁyéﬁ%ﬁﬁgﬁﬂ?ﬁrhﬁe@ng g%f e%?é)d.‘clo B; i ncregsi ng t he anount
of the net atidabutottaici: espesiallyl agetic acidofor regsonppesafetipand castpart s, the reaction
time may be furgfher. r R SrbRht, WiEesidhilgeE coati ng
conpositions w %Wg’meg %ﬁﬁtﬁ%%&%ﬁa’%&%ﬁ%nﬁ@fﬁ%l?rn Exal Fe 102\ provi de
very ef f ectwithth canpodiftonatont Hoebowrs0 wii%,dweferably, from abayt Béaahoyt ¥ t 0 add
~diluent, for ampl e,. |.ower alc | ond Qs || amounts, 15 such as) for
exanpl e? uﬂ“t‘ygﬁé%ﬂ%oﬁ\gg?'f@,‘“}?@%fc@r Ese“rﬁ&?educe the viscosity of the
conposi tion) al Fhoahicatibhas a1 opsoitirgsfoodlkilietalstlicateicogingadhe ¢ogtingray be

sonmewhat di m ni shed,_  especially. at .t hi gher di i I ng

di luent, s\emPastiongfthis lvensien “?/'"il’fef"rfgﬁéf efiaF kormbopthe (R Sand OE DAL, 10
silanes to W dMAiHQiAHchidy §ighydiiyldxyproppldiréthoxysifane red atddastl onalothehol at e, and
then add 20 the al cohol, as t. syste TEe reason why the

in a"three pot'
di | uent, Slﬁ@hn%gfw@%%“&le&?ﬁ@ﬂ? mc@yngﬁag’&v,s"w 4 ®Shly after catalysis,

i s that ¢ henahphthdx§afdae A pHehylRinciifkysinger Fhetcompomgne ), barichacidhe si | anes
for water necessary for _conpletio

ary ) n Qf the reaction, VPLE 5 5 parts
by wei ght ofor sabutipp|thergatin lﬁwﬁwki}"ahé‘{“f‘ 50 B%Pﬁ%g‘bg‘/‘cwé‘?‘g °“b‘}°“%'§ | trinmet hoxy
silane and G Walatp binpadiidh Suibleameuntsgfgxi de are introduced
into and m'éj'é twﬁaal%ﬁﬁ?sﬁ@rl?mﬁgxt 0.6 part by wei %gg:,o bori Chfwi dis

di ssol ved i glycitdoxyiprepylteimethoxysilang wibgenera i falwithin:a fiRm 8PoH? ¢ he
si | ane-cont ﬁ,&gé&}% %?c?‘t”%&%ﬁg}? :5'8’?”3 %bl%utt%o%'\ﬁf%, vadedlon TheéXofay Loniikivion.| | cat e,

previ ously ol'yze I ca, are added thereto, The mxture is
appl i ed}s byUstiafip; thejjotal ameuns of silane compayndsefdomuiad) todapwasilicR¢ t er curing for
48 hours) the cur.ed ' LB DRKAME sildneBf fildulaifa 12%
aqueous HCIOEGG?%{'?%?{&%‘? wg&n%ﬁén%{‘ gés?gﬁﬁc‘)ﬁbgragep s olglserved_ V\,heg )?he coupons
are renmpved. 14 Fori& 6f2he @Atind carppsitiomito-fanpomn-adigxrt ¢OrrpIon resikans by wei ght

of phenyltr isuinezxtcgs?é nsxgiacjngrﬂ?lé‘,ﬁ WhidqE8 Hndif diide@ J81R 106ficant, e.g., graphite,
molybdenum disulfide, polytetrafluoroethylene, and the like, may be used. Mixtures
20  of these solid lubricants are also useful.

When present, the amount of component (B), solid lubricant, will fall within a
range of from about 5 to about 40 wt.%, preferably from about 7 to 30 wt.%,
especially, from about 10 to about 28 wt.%, based on the total composition. Within
these ranges, the desired degree of adhesion resistance (e.g., to render the coated

25  surface resistant to adhesion of, for example, marine organisms, e.g., barnacles, algae,
and the like, organic substances, such as, for example, oils, greases, paints, inks and
the like) will be obtained, without impairing other desired properties or curability of
the composition.

In the case of coating compositions for providing clear, hard and glossy

30 finishes, for, e.g., glass or steel, it is preferred to include component (F) calcium
hydroxide, which serves as an abrasive agent and etchant and component (C) silicate,
in addition to a mixture of tri- or di-alkyloxysilanes and tri-or di-aryloxysilanes,
preferably, trialkoxysilane and triaryloxysilane, according to formula (1). In this case,

the amount of (F) calcium hydroxide, may suitably be in a range of from about 0.1 to
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containing 15 parts by weight of nmethyltrinmethoxysilane and m xed. Wile
m xi ng, 0.2 part by weight of N-(2-am noethyl)-3-am nopropyl silane is
added, f@qlgevmoiday 4 parts by weight of ethyl polysilicate¢Tigearobsized to
40% silica. The resulting m xture is applied, by dipping, to steel,

al um num an : i ' ' .0, 0.6 part by
wei ght) to &ﬁ’?géé%snggg{%ﬁﬁgﬁrﬁgﬂ&em%g u'?ﬁ'grtds g?ﬁ &ﬁsg’yo eg%rtfe conposi tion.
EXAMPLE 13 éspedialiyafrom abgutieh tglaboud 2.5 padnby weightebdsedgrsthe tota veright afided to a
cont ai ner contai ni 15, Pkt i ght of nethyltrinmethoxysilane and

m xed. Wi | "R %?“%&"o@' @T@”B?’X}m%(g it of tetrai sopropoxytitanate is
added. Finally, Alttoupglathenotaqueeisgdompositiostofithetpesteanveniiamaredfidnori c acid in

~isopropyl alcoh i s,,added.. Th sul ting mxiure, | ed | um num |
S EXAvPLE Ttpruies vimd Ao Priohe bt bilEheeit 58 oy BELAUTRnIR o 4 T s

cont ai ne(r) (Z:Qr&lwtr Mgf)@ieiaﬁ_e;gﬁ;((:)s?ib{a dttspér!swhtiﬂ lowet M@;pki(bfmbmimmds?ugend]; ?/\lhi | eOI

m xi ng, 0.2 parts by wei rai sopropoxytitanate is added, followe
by 0.2 part‘“ﬂ?‘_”Weﬁ“&H?" B‘_F%w@%am'ﬁﬁ‘éﬁﬁwgé @%’ﬁ%ﬁ%ﬁﬁ‘@ﬁ%ﬁ??ﬁ@?%&@%i | ane and

0.2 part byayinghi-baaéd sompobitibhspaByeiepariteRadding @0PsolveRe WREpredeAtintiext ure is

applied to alum pum EXAMPLE, 15 15@)&&3 bér\/\/el ght of

met hyl t ri mesTBROpEIonEpidhis inyentinne whether addsd separately. & 3 Patt o 499Me" ni xture of 0.4
part by jgei gltedftt, dtahiokhiE bPRAVRAK NI usiafy 0 withiRh FanBY of @b Bbou®D to

di phenyl di mrethoxysilane and 1 part b poly-silicate, 25

par t wei ght of ethy
hydrol yzed #@00psastpreferablyiffomtaboutihia %éegpmhyéweﬁg%i%d @theigllt by wei ght
of titani umy {fhﬁ@wxﬁb%%bﬂewpanﬁdﬂﬁdolvah@cmﬁwetiwﬁiemi%wwselos sprayed
onto steel and alum num EXAMPLE 16 19 parts by wei ght of
net hyl t ri methedasplationefor grogiding hagd, klgangud glassyogorrggion Fesistant qoptiaasksx y si | ane,
3.3 parts b L o 5 e\ It s i 2 part by
wei ght of t%{aé@é}tcﬂ%&n%@%er% %%p‘él%t e°gﬁ'§gé£i@§é’m@ﬁ%9@§é§gﬂ@gg¥ cIgth'sat ur at ed
sol uti on5of bori &sexamplésrof oegepic splyéntsm meotian mEy kermadef knyven alkanabrmpoxi de)
are conbi ned, Jhe resulti 1 [ i Llicate
coat i ng. No%d'eq‘gﬁ%arﬁcgf’i%cr{érg@ y?)@gﬁ%ﬂ %"?lbﬁhgfgéiﬂﬁ%%wseg?%&%Lsg??ggml@ hour s
i mrer si on i acetdfecmethifethyl Wd(Ghd, 2thyDRét6E, HETHdIBEMayklsbIehsédXAMPLE 17 5 parts

by wei ght of phenyltri oxysilane are e iner. taining 15
parts by wei ght g‘%"%lygﬁﬂ qutﬁgg?g"l‘casﬁgggthg"cbn%feehc’f.seq%ﬁ%@’ ‘Fvﬁlﬁflgfrl}g) 0.2 part
by wei ght ofwithért 4 gingogfrfrgnod yo dbottcidgterentbyawhighd,)préfedably\feth ®yo dbot 39art s by i

wei ght qf ol ybdenum.di sul f.ide. T r.esul.t i ng. m x is applied to the
propel | gro ofpeée'g%gtwe‘b%“’z’ﬁ?egﬁ"ﬁ]& toﬁf yeightaf F?'Hgonf'étft‘%&l)roﬁ}sé)%%tcﬁsé’s’boat i's

i mrer sed i n howeddr, satidasthé glossy glscamdandtal egatingonpesithdak,aubstantipypperties to
shed barnacl es and nai nt(aagn a slick su,rlfacE. EXANPLEﬁltS 5 @arts by wei ght
of phenyl t r iMEERYRONLS mayPesopveniegh gspegially Whgre.Jpr eXpmpls. WEROAING| g 15 part s
of met hyl t r icoRipbaNoHS iateRpplicd 8y sprayd as Mhadrésoldrshisr ofheRvisewherb¥ lomer ght  of
tetrai sopropoxy titanate is added, followed by 3 parts by weight of

gr aphi te andissositydadesizeale- wei ght of pol yt et rafl uor oet hyl ene. The resul ting
m xture jss appl i egcéing i the prseiiinvEntdnbP@E hok¥queBistompBsitidN dapiblesrr i ng for 72

hours, the boat is |rmersab?e in water._ The resultant coating provides
resi stance tREOYidingh¥HeLlopsyROotion rsigtantfmsmay Be prouided ofbvakioBt E 19 5 parts by

vei ght of phgpytlates] siBt RP1AS Wirkld® (ParBciAsHS thelottsle Srfdce bk gfu@t ai ni ng 15
parts of nmethytrimethoxysilane and m xed. VWiile mxing) 0.2 part by weight

of tetrai sop¥iagenyor tothereinted Bnishopiap autpmpbils by wipjngwitlha brush, spongeiaght  of 20

graphite. Thaaras! Ah&&ng@vﬁpgﬁnéo‘ﬁoﬁae@%ﬁ, fealing a Whit nbpehanég fhidhi P

carrying water containin evel's ciunTto check th ity of
t he coat3thg dus to the£atOld)a ipaitioles deppsited on dhe. sutifhes, the cedting i podishedto e i s al so

applied to the .hotto f a boat ip.t n of e .18 Qaaseasonal
. basis, the B8 ﬁ@hﬁmag‘.aaﬂ’é"e@ﬁ*&aé‘? ngﬁ{éﬁtr@%}‘s’s\g}ﬁ%‘eap%“gaf E’g'éf%g Tlath, 25
EXAMPLE 20 surface, such as an automobile, the coating becomes slick and glossy, providing a

highly durable finish, much superior to known wax finishes. For optimum results, it

may be and generally is necessary to thoroughly pre-clean the surface to be coated.
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Thi s exanple shows a formulation suitable for providing a salt, m | dew and
streak resistant coating for glass substrates, e.g.) wi ndows, especially in
corrosi veyegoviogh¥inent , such as in seaside dwellings. To arpcowsai/tvest

contai ning 600 parts of isopropyl alcohol there is added, while 30
stirring) 24 paWIﬁrrmne %Q!éﬂcf-&l Hﬁbmé{ﬂlﬂr@é&mﬁlﬁdn@ﬂm&qmﬁ imgyurft  of

phenyl tri met hoxysi [ ane. his m xture, there is added 6 parts of

pol ydi et homaﬂmoélﬂm% BfﬁfﬁrfG%?m%HﬂfF Bads ‘i?’a‘?’?‘g}!i}" dhg eFRERYERy dr oxi de.
Stirring is ¢ PN i Parip ST of la @tENGF 18 parts\BYO 02/ 1( 10181
PCT/ USO1 /ﬂ%%p ﬁ{'H'tHgngeoatl ng E af W 0I led to a §I ass WI ndow

substrate eight ofthemmsegonmmnngomm'le@r Aé\frambavq 180 ahout 23pa 5981 al cohol |

. the surface can be h RRBRysilard, i | it feels
slick td t e (B‘ﬂ'&'}?t A%“%E‘dg)ofnﬁ’g thaﬁl ca |ll(§§r)16ﬁb o ltﬁ necg)ésslary under severe

condi t i ons.frohhsbontid. Bac&onaypartsqtglycedwmmonﬂ“{@%oxﬁlmﬁ iatalyst | ut e aqueous

-surfactant). if ne t he w ndow,
etc. by screapPRn &39)3}8 of'{ﬁgk %?gtr&%ﬁﬂéé@lwtionﬁegﬁgw ?fbr?gfgr?gt with
al cohol (e.@to dbsanrpmybora:lamlmrn))oneﬁt (D)l feam abot0.1 & about lopaArephed when this

conposition is d. t al eel ) gal vani zed steel)
subst r at es. @P%g@%‘%‘?@ﬁ a%r'}%éﬁ?d?mﬂg? 'AT 1S CLAINED |S: 2

a ai m 139 A non- &VHW%&C:@D@HIW@EWWS of mnunuﬁeﬂnlﬁlrﬁdbmdwmdng of concrete,
3 nmetal and non-

lic substr tes adm xi.n at | east one
si | ane of f@mm;caco(npynestsﬁave en desgrihed ¢ a%°Ye’q é"&ﬁ%%&“é‘“ﬁ bé}%ﬂg(‘ro\epresent s a
I over al kyl ?&ic‘&‘iﬂme@aﬂ, fhdthess hRABENtOMa@bé Mmhscdbﬂﬂecmmdps ﬂccmssmyal ning at
| east one of vin acrylic, am no, EE capt o, ula g “}fﬁ’l’ﬁ ori de functlonal

8 groups; QdWﬂ%M@m@P&m%Wé‘im“aF O any pargist cationmaybeyer of 1

to 2; and 1f, § byl t(fARiri R rféﬁi%@émﬁltﬁi@kd@ﬁfdetbréxaumlé,memmmwmm' sting
of 12 a. viny trlacg

t oxysi I ane and/ or col | al um dr oxi de
and/ or 1% cofwlyséas@du@mtmémtoa?*ﬁwdica?%“ gemgt °?‘ incregse. %“‘lr@f&e) m(2) 16
wherein Mr %Er?&x@%%mﬁ oﬁg&%htagﬁtg\ﬁs' @&y&cﬁheﬂhﬁ%aymﬂe@ Riteased ratesrer  al kyl
group, and mis a nu alm 2. The non-aqueous
conposi ti onoficracking, hays oﬁadb«tsamnnd_penfqrman@rlosz 0@8\?;5?%&*‘&50@"60) at | east one
I t f t hyl
silicate corrpone?%?so?,{&%ﬁ]w({f muﬂf{ﬁ%y?ﬂ{h%} mthidorfor i@t hy

orthosilicate }[fSlIlcate and co|loidal silica
di sper sed 5addinbrmwadd\tadesﬁiu(ﬁhnctulna@milonest emﬁé e 36 JOEXABRISoYVt i on

accor di gg? gh%l %ﬂgqg?g?'fvelﬁrtst c'ixag fgpémﬁ‘rgl flo(@)alf?ﬁeﬁa‘&&féﬂ%’m@@@é‘t sel ect ed

fromth baric ac boric acid dissolved in | ower
al cohol . ethylene) glycol, and the like.

As examples of mono-lower alkyl ether of alkylene (e.g., ethylene) glycol,
mention may be made of mono-C;-Ce-alkyl ethers of ethylene glycol, such as, for
example, monomethyl ether, monoethy! ether, monopropy! ether, monobutylether,

25  monopentylether or monohexylether, preferably monoethyl ether of ethylene glycol.

As an example of ultra-violet light absorber, mention may be made of, for
example, titanium dioxide in finely powdered form, e.g., having an average particle
diameter of about 20 nm. Other inorganic or organic ultra-violet light absorbers may
be utilized in so far as they do not interfere with the objects of this invention.

30 Generally, total amounts of the ultra-violet light absorber, when used, will fall
within the range of from 0 to about 10 percent by weight, preferably from 0 to about 5
percent by weight, based on the total weight of components (A)-(F).
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1 Cdaim4. The non-aqueous conposition according to claim1, which

conprises 2 a mxture of silane conpounds of fornmula (1), wherein at |east
one sil a@g ¢ofpaynd 3 wherein R~ represents Y-glycidyl oxypeppygéi408s51pr esent
in the mxture. 1 Caimb5. The non-aqueous conposition according to claim

1, which furt herceaersnjymténmu&afihk RRhY-16HeY 9retsR b elnj ek gigcant . 3 18 WO
02/1(1(11;1 PCT/USO1/"~0051 1 Cdaim 6. The non-aqueous conposition according

to clai m 1,whenases, will fall avithisy the rangg ofifrom 0 te-aboutyl Scperceptsbyeightl | et hyl |
|, ph , : i |,
propyl, p e,gg,le,abg,py Pg{,ﬂcgdggfﬂay%.g@@w&i Y Lot RROEY

d :
~- met hacr yl'oxypr ,OH: am nopropyl or 4 am nopropyl. 1
Cl aim 7. Thompomentso(dddkds conposition according to claim1, wherein (B) 2

. vinyltriacet oxysil jo r . j . : conposition
according to cl Z‘?"Fn@?’""ﬁ%e’“‘?‘&%ﬁﬁ%‘)° '%’ ‘r’cotfjulﬁo@n‘rlh g%@f‘&‘%@ﬁ%@@?@% de is
present. 1 iavention th anflaynon- aqueous conposition according to claim1,
-wherein netal 2 al cohol ate of for%s present. 1 Caim110. The
non- aqueous conposition according 9, wherein the 2 netal

al cohol at e of f drpurts by (p2ightafipbenydteimetitoxysilamt and 2epanobpweight efgt ect ed from t he
3 group consi sti.ng of ti.taniumtetrai.gopro I j i t abut oxi de,

a1 i nom 4 ByeeufeGeslnBRodFiee s teaRPERRRARS: el tYBAEhL T e

cal ci umali i weightaenettftrimethoxysilanerand mixedoWileo mixing, OFqrantrbytweighs ofr opoxi de,
and boron triisobutoxide., 1 @??i 11. . The .non-ac&gl?eous .egprrposi tion according
Lo cl ai m 1, teHpseSeRoxytansie,5adied. Thoresuying e mal e applie R concrete

net hyl t ri meggedysiprayie. ARSE chriRd) &7 24 hoursRhSISM eI rédured fo fotcaiwitet2. The

non- aqueous conposition according to claim 11, wherein 2 conponent (B)

conpri ses t broughssoangwiflibe apprexmatelyct49P ppungs/sqyaee 188t aqueous conpositi on
according to claim12, which 2 conpgxapag g2 om about 15 to about 20 parts by
wei ght of nethyltrinmethoxysilane) Trom 3 ahout 1 to about 5 parts by weight
of phenyd t ri met hof pars byreight af el iimathoxysilang and.2 pasts by Weight offrt s by wei ght
of tetraiso | £¢ Mdld o AddRtaltePeHEdifiRg $5 FLIRIBYSI ti on
accordi ng tgrygllagféﬁﬂ{{)@g\lﬁ}e@gﬁoﬁsgm?onpqnento a(A) conpri segéla m Xt gre of

net hyl t ri mewaightefimesindtringthonxsilphe and meixeth Whileminiag.fhiipart by weight of

N- (2- am noe ~3- A i j ' : &efdON- aqueous
conposi ti onte%icsgﬁaé nz togtgﬁ)aélli%dl?ﬁeg{‘%@ﬁg‘aﬁ%n&%}’ %?dr?gk dl%)a c-aSP Ieeast one
silicate cohjvokbysprayig Afietcuring fort24dogrsohp pressues requived toford waterhy |

ort hosi Ljca t L] L QhdéRbhdrERLE and col loidal silica
4 di spelrzgedihﬁ'?lugz‘ tF%%/c\)fe’{r%éaPg@?@kgﬁgﬁ)gt%?wgﬁgag%hcon%gnent selected fromthe
group 5 consisting of boric acid aE¥AMRLE3 aci d di ssol ved in | ower al cohol.
19 WO U21101115%1 PCTI USQ1/ ~ . L3026, - conposi tion
according to clai %%@Wﬁ%ﬁ@ryﬁﬁé"% #’5‘%@%”%@'&)&@?9@"?@ aacﬂﬁu‘rﬂg:ii de, and
wher ei n conponsaining (18 partsbypwéigtet of methiy ittimethoxysitdne abd inbadt Whilomiiidgane
ko1 o oup ORI feipt b et G atiie 3BR0AS e RSP RY Bt . o T
17. The 280n-saiti@befbotio agid in isopospyhaleahotlisrhentadded. Theredifitingaitee ma conponent
(A) conprises a mixtyre of nmethyltrinmethoxysilane and .
phenyl tri m%é%&qdﬁ’é‘}é’fﬁ °‘8éﬂ%hﬂg’nﬁm?ﬂ?" %8%&9?8?%3??933?5'y hydr ol yzed
EXAMPLE 4
5 parts by weight of phenyltrimethoxysilane are added to a container
containing 15 parts by weight of methyltrimethoxysilane and mixed, followed by 0.2
30 part by weight of vinyltriacetoxysilane, to form a coating composition.
EXAMPLE 5
5 parts by weight of phenyltrimethoxysilane are added to a container
containing 15 parts by weight of methyltrimethoxysilane and mixed. While mixing,
0.2 part by weight of tetrabutoxytitanate is added, and 4 parts by weight of ethyl poly-
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4 tetraethylsilicate. 1 Caim18. The non-aqueous conposition according to
claim17) further 2 conprising (G |ower alcohol solvent. 1 Claim19. The

non- aquUeRYS o&P@h4Ng conposition according to claim 15, 2 \weengf4eaiponent
(A) conprises a mxture of a silane of fornmula R~Si (OR~)3, 3 wherein R~ is

a | over al kyfica@d! Mongﬁd 16350% %11, 'HRl 0.2 /pad b9 WRighPO idly IRAEA% S idndBienOXYSi | ane,
and further conprisi &5 (C) a silicate selected fromthe 8roug consi sting
of an net hydubseqhentlylaildsdt Ehe rgsudtingymizrurg:ay be enplied toadyiginym japd stel byt e and

col | oi dal sj|J j 1, a | ower alkanol; 7 and 8 (D) acid selected
fromthe grgghdgﬁ%bﬁllg?ﬁs?ﬁ%g%cﬁfl&éori c acid and boric acid 9 dissolved in a

| ower al kanol. 1 Caim20. The norEX4M®bES coating conposition according to
.claim1l 2 wherein on ' [ i olate. 1 Caim
21. The%non-aqueotgarfé%gt |C@Qéﬁ$§é§l§%&2§§dg%€er?g&{aotyg]fgét%lg 0) 2 wherein
conponent (@ntairimgtd marts by wieighaof miethylirinwitioady sitase amdnixedniémixing) 3

-conprises bpric acid. 1 .CGam22. T non:.a C I C osition
accor di ng t‘glé 8?'316%‘"&@‘,“ %gﬁﬁé?'gﬁ“ﬂet%%'gﬁoé) Pﬂm?%%@%ﬁ%’?){g@é"g gi,Sa ﬁ?@ast one of
et hyl or t hosfollowed by &8 garBbye tvhighpaflvirgdtriacetixgsilatie. Tharesultifig mnkteremoay-tequeous
coating con%)o ition accordin .toq%s?imlg 2 which conprises a m xture of
met hyl t ri neth &@m‘*&w&vm LEL RS MEL04iPPE. 3 tetrai sopropoxytitanate,
et hyl pojgysilicate; and boric acid. EXAMMI/BT 24. The non-aqueous coating

conposition according to claim 23, 2 whi ch conprises fromabout 15 to about
20 parts by wei ghESWSé’ym&WF}menﬁffm F‘Eﬁggrefaa%ﬁlnt%%?ﬂta‘iﬂto about 5
parts by weididiniRg a thin@/Y Il tphrt B;em@w&ldi.ﬂaayndfn{&mxgmh@ arfd 025 pat wpout 0.5
parts by weight of zo WO 02/1001s1 PCT/US0O1/100151 5

t et r ai sopr opy8ieht afidiphenyldimsthoxysilane. Vhle myxing hsisilanerampoyis,f? Bt Do _

et hyl pol ysi {eipf & coffoidd] diuhiimith ARRBkiddanl 0. PpaeightRRtitaniyh Vei ght of boric
acid. 1 Cdaim25. The non-aqueous, coating conposition according to claiml
whi ch 21§ ur tetfabutexidgsre addgd SThemesulting mixyreyameba speyedente steel@dth t he group
consi sting ofimARi ' b fesitta@GiafstitenbXakfsd. i N a | ower al kanol ; and
wherein corrglgnent'ﬂ A; cgarrr%’??rsrgés}% ?niguktur es%¥ 5 sﬁalﬁ‘%ne conpounds of fornula
( 1) wherein said mxture includeEXAWRLLE/&i dyl oxypropyl tri met hoxysil ane. 1
Claim 26. The non- ' ; L ' im25, 2

ahi ch further comss PLEDY yBE ok ArtopiRARLLBiRe BRSAACH Y bl 1 250 S
consi sti ng 8Sorodinimg &miktoretdfd piattiby aneight ef dimpkthyidinethdxiysilane, 0.pdnytypol ysil i cat e

and col Lgi da| . j j i kgp i L2 The
non-aquggus‘hjg@t%’fn(g&ceo%g%%ﬂﬁ& ﬁﬂg%(%&r g?ﬁértftk C g'}‘r%f%%‘g @ﬁ%@%&’n conponent
(A) conpri sesvuslyhydobyzaf to40%i dilinac).d part e weightraflbaricacidpqvaiep js3pix@& wher ei n
Rl is a lower alkyl ar n i

phenyltri nef'h%'?&}g?éfoé%g%%%f'gpﬁa '%é’?‘“?%g”% %@ﬁ@fg%@@ﬁ?t@@%ﬁﬂe@ U(?(()”r)rposi tion
accor di ng t dyddobiis) tRSreswltingvaixdirs iscspragedhiamsd stedland alomiriuees a titani um

al cohol at e. EXAMPLE 9

25 To a mixture of 15 parts by weight of methyltrimethoxysilane, 1 part by

weight of dimethyldimethoxysilane, 0.5 part by weight of diphenyldimethoxysilane
and 1 part by weight of polyethylsilicate (40% silica), 0.3 part by weight of
tetraisopropyltitanate is added, while stirring. After thorough mixing, 6.5 parts by
weight of a saturated solution of boric acid in isopropyl alcohol is added. After an
30 equilibration period of about an hour, the mixture can be applied to aluminum or steel.
EXAMPLE 10

5 parts by weight of phenyitrimethoxysilane are added to a container
containing 15 parts by weight of methyltrimethoxysilane and mixed. While mixing,
0.2 part by weight of tetraisopropoxytitanate is added. The resuiting mixture is
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1 daim 29. The non-aqueous coating conposition according to claim25, 2
wherei n conponent (A) conprises a mxture of nethyltrinethoxysilane and 3
phenyl t r wi@bheoys | ane; conmponent (B) conprises tetrai soppepasyi/idianate and
4 conponent (D) conprises boric acid. 1 Caim30. The non-aqueous coating

conposi t i onaﬁ;ﬁfeewae&acm tﬂbadwsa%rﬁ Mﬁértehnﬁg)ﬁsm R&is ftﬁeﬂr{&ﬁ%’.@ut 15 to about

20 parts by weight of 3 methytrimethoxysilane, from ab to about 5
parts by wefgiiredto fﬂ“‘ﬁﬁ’éﬁﬂhﬂ‘?qghé‘!e’rﬁ?k‘}‘!ﬂ if apnsoximptgln 248 pounds/squars fabtout 0. 5

parts by weight of 5 tetrai soprop%mﬁwﬁ , fromabout 0.1 to about 1
part by weight of boric acid, and ut 0.3 to about 3 parts by

wei ght of y-glyci dPe srogesiuennf Exameist 19Gsepeatesrpxcept that @3 parBilaf The non aqueous

.coatlng 0] 9 erel.n co
conpri seg et yF P%%@?féﬁgcggteg%#gt&ﬁn% df?%nwﬁlﬁ'otﬁgaacﬂ’é?fggyﬂﬁ ‘ing
conposi t i onSisirsresuigwillbexbtimed31) 2 whi ch corrprl ses from about 15 to about

+20 parts by weigh ox | L. ane m ahout .1 t bout 5
parts by wei ght o\EF ﬁﬂerﬁenyﬁu réac ég%“l‘ H’é‘)me’rs}%'&ag Y& MIXgre s agp 'é'[gout 0.5
parts by wetaqbrassdfy ratibing M@pﬁ?ingom‘hsmsulﬁﬁl'&iaﬁﬁgm 410 il withstand 4000 hours

tetraisopro u .2 to about 1 parts by weight of 6

et hyl orthos %(%atgt‘{éqa?’bce?% %‘8@[ %fhf‘g ‘ébout | parts by weight of boric
amfl agaI from7 zﬂyonﬂredﬁmrgl thecansduativf the ma&lzﬂcdhylat&%ﬁf}fst, €r example, to
7-glycidylo A sie! trinet hoxysi ai,m 33. The non-aqueous coating
conposi ti on)éacpég%*‘%rﬁaﬁ Z:'F‘Sl’?ﬁylber}\“ﬁ}?‘fftgl‘ . conprising 3 (F) finely divided
solid lubricant. Jrhéaeéuxsmaés shBW&hdl%sﬁBﬁHﬁQU&m@Q%ledﬁgmﬂ%%: sfid@ccordi ng
to claim33, 2 onent A) conprises a m xure of formula R

Si (OR2) 3, mﬁ@f‘mwg fmﬁ?-s/" @ !na!ﬁéPA PW!ded?de?ﬁe‘éwe cpmpgsifioas.nbowgier.df oup, and
phenyl tri rreub@aew isga@;blelto%aunhe%ii forw%ﬂenaamuél QiHaliAthoPOSI L1 on

accor di gg %Ggl m wher ei n conponent {B) conprises a titanium

al cohol afe. AORPBPler WR O AbRULIQ PaRS: 40 E’&ﬂ?rfwce&?ﬂdﬁsp&lib’mﬁtmccor ding to
claim 33, 2cWﬂF&sﬂidﬂ AN %tpr@ﬁ}neb of t?n@k‘é?.ﬁlttlﬁ ccfa'ilﬂ KofhidR Etons' sting of
graphite, [ bdenum ytetr af uor o | ene an m Xt ures
thereof. 1 é@nwh@vesmw@lmm ﬂ@bd&ut@ﬂatl ng corrp05| tion according to claim
36, 2 wherein CO%%dlﬁ@hll%ﬂEﬁdhsﬁ%v?erﬂgéﬂdfrl?ls%comengédltf)'ﬁrr?tang&(ym | ane
and 3 phenyl tri nmet hoxysi | ane; one of

t et r abut oxy thersianes éo undgrge Cﬁ@b’tsélbs theradgditiny of thamtaéalcdhoﬁtaam thén adthe

non- aqu “Stlﬁ%"féo'h ng (o] 7 ch conpri ses
from gbggt I toag%%iﬁ{m%éetpdf?t ﬁ) @Fgﬁf&“ﬁf"ﬁjﬁé H?th%m tr"fclhr?é ‘mfxysmjane
from about alcplplabavaided, pradiied dnty mrgamlymﬁ isithptithegitdhol werdstoastas| ane, from

bout 0.2 t | cohol at e,
and 1 rom abeiiy et B somBat ity B S Byl Rboerfor ARIGIR R e 6 ool 1o

| ubri cant. teaClien.m 39. The non-aqueous coating conposition according to
claim1l1, 2 wherein conponent (A) CBQRHP? a m xture of
met hyl tr| met hoxysi | ane and ———————%S—l—’-

2 5 parts by weight of methyltrimethoxysilane, 15 parts by weight of

phenyltrimethoxy silane and 0.3 part by weight of titanium tetraisopropoxide are
introduced into and mixed in a container. Next 0.6 part by weight of boric acid is
dissolved in the mixture. After dissolution of the boric acid in the silane-containing
mixture, 10 parts by weight of the ethyl polysilicate, previously hydrolyzed to 40%
30  silica, are added thereto. The mixture is applied, by dipping, to steel, aluminum and
brass coupons. After curing for 48 hours, the cured coatings are cross-hatched and
immersed in a 12% aqueous HC1 solution for 30 minutes. No creep is observed when

.
the coupons are removed.
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. coati ng conposi ti on accordin

- The non-aqu

_ c"a]ca]ca]ca

9,10% & () -

3 butyltrinethoxysilane. 1 Caim40. The non-aqueous coating conposition
according to claiml) 2 wherein conponent (A) conprises a m xture of
phenyl t r wp@bhrepoysi | ane, 3 di net hyl di net hoxysi |l ane and PCT/US01/40051
di phenyl di met hoxysilane. 1 C aim41l. The non-aqueous coating conposition

according to claim1, 2 wherein c A) conprises a m xture of
" nmethyl trinmet hoxysilane and 3 dine oxysil ane. 22 WO 02/ 10051

PlCTI Usgll goaﬁl 1 s:baismy%igthepmymaﬂum@alaaeaklaa@edaemaemfheron according to
claim erei n_conponent conpri ses a, m x

met hyl tri rre‘f%&?k‘]}gg fsgﬁ’f’gpgﬁdveﬁghé)%ﬁﬁggl%?%%%? F’E#E"‘e‘grrwh\]&f@'t"&gn conponent
(B) conpri sgs phrt by éveigthN A2- iﬁﬁﬁhb@t}iyl?Bla&ﬂ%prébygxl&héns43dedTMoWéH\b)34]UeOUS
wher ei n_conponent, (A) conprises

a mxturd obarydyeiaht pisty §Q §lilpaé§@ydr9'vseﬂ 9140v4 thsfwlw'éwae
N-(2-am nOemg])ned%,aa\wﬂ@rtaayéltarna,ﬂﬁmwwakﬂwpon% Kidtion éfﬂacetmadnon aqueous

coating conposition according to claim1 wherei n conponent (A) conprises
a m xture of0-etdfypartbyeightkipshis gemposition it pxtend MGWﬂgng@ne and

N-(2-am noeg@(‘]&mg am nopropyl tri net hoxysi | ane, and 4 wherei n conponent (B)
conprises (1) Vi ny]‘t riacetoxysilane. t O aim45. The non-aqueous coating
conposi tion according to claim 1, EXAMPLEIR conponent (A) conprises a
mxture f et hyl p;qghg i ne. 1 Caim
46. The ﬁon aqueogi’hco tlér%}ﬁ&pr@g?{]ﬂ%lﬁmg}écor }éaﬁhgﬁo %thinlfa 2 wherein
conponent ( A)ntaumnpﬂ § puts by wrigltt of meﬂ)i'ltmncthgadysdanmmmwgl Whilemixing,

propyltrinme oxysi | ane,
and 4 vvherelbg ﬁf%gv%@ﬁ of algg%lpﬁé%%&'% ri a'gagily 5539&%3{1‘@&@%% ai m47.
The non- aqummtedsalnmmgaftbonpmd in isoprapyt alcatioh iy atldedc The resultingmishee 8 n
conponent (535 c%g)’géi ses an al cohol ate of titaniumor alumnum 1 C aim48.
B lE‘orrposi tion according to claim47, 2 wherein
conponens (B) conprises at | east ommmund selected fromthe group 3
consi sting of tetrabutoxtlta ah tet alsq &/‘]tanteia and
triisopropoxyal uni S pagts.by yeight of p enyltrimethoxysi nea ¢ added to a container

#Qi&fﬁ Ag éoﬁﬁg Asﬁmi&,o‘fr&mﬁ&n&ﬂxﬁxﬁaﬁ%na%&eﬁm nﬁkﬁgAﬁz parfidp ]2 VU] 1eR
NX6~xsni al ca cal ca alcalcallca]c
a] cR"a] ca] ca‘]c&g} %@PE"P !i?’@% l‘@]‘&»"faﬁ&%’@ h" b
# $3idiRGethl mhqa
aU] caj cg ca?caU] ?a??gﬁzﬁgdég@ﬂhﬁgegg%@]hﬁngg ca] c’a] cal?%ag?%m?}c?/&}ﬁg] ca]zca] :
—a>’7lz@ JermixtiFg g appljed 39 flBip¥Mea] caj ca] caU] cal ca] ca] ca] ca] ca]
ca] caV] ca] ca] cal] ca] ca] cal ca] ca] ca];ggma]Ecg] ca] c"a] ca] ca] cal] ca! KLLj MoM MW
bVXX( X8X" LaFbbbccchbiill nmmm\ nrn| nS g W b} @]Aca] c™a) ca] ca] calca]ca]ca
] ca] ca] ca] ca] ca] cdf dafchy] weipktf 6&}'&' rmat]'e’a]sea]e@aa i @]ﬁfé?(‘jaﬁ‘a] ca] ca] ca] ca!]
Dr tt ;m ’\
Pl o tc]”(‘:t’w]ﬁga ca‘uca c"a‘}{ca] caﬁ éc"leat]o}ck%{]ec a@g%g]l ] ?%Aa?]ca?]ca?]c’c‘g]
ca] ca] C"a] Cavelght of dxphenyldlmethoxysﬂane and 1 part by welghto ethyl poly-silicate,

L SRl 6] 6oL WA Gl gk ool oo el o

RTi nxB} | v gk ftisaniing tefrxisdprofaxalednddad.che resaltiog ajixtuiedsiprayied ahtoalechamfica] ca] ca] ¢/
a] ca] ca] c"a]j la’],ca] ca] cfa] ca] ca]ca]c”a]calUcaljca (06EUG

- 1kg}zC~ytoje ca] cal cal c

a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cEKaMRIZH b8‘a] ca] ca] ca] ca] ca] ca] ca] cal] ca] c
a] ca] ca] c”a] ca] caI

ceh{vql gb]j e_ZU] ca] Egﬁ%‘gf g‘] of meshygmethoxysilene, 37 P& oY €88 4] ca ca] caj cal ¢

a) cal cal3ta] qhbesiniionjiaie al3gahs by aeihedfaplfidydypbpyiindoxyghas) & () -
L% by wé:éht o&'tltamum tetrabutoxnde and 6.5 parts by weight of a saturated

solution of boric acid in isopropy! alcohol (forming boron isopropoxide) are

combined. The resulting mixture is coated onto a potassium silicate coating. No

delamination or osmotic blistering is found after 168 hours immersion in water.
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EXAMPLE 18

S parts by weight of phenyltrimethoxysilane are added to a container

10 containing 15 parts of methyltrimethoxysilane and mixed. While mixing, 0.2 part by
weight of tetraisopropoxy titanate is added, followed by 3 parts by weight of graphite
and 3.5 parts by weight of polytetrafluoroethylene. The resulting mixture is applied
to the bottom of a boat by spraying. After curing for 72 hours, the boat is immersable
in water. The resultant coating provides resistance to barnacle growth on a seasonal

15  basis.

EXAMPLE 19
5 parts by weight of phenyltrimethoxysilane are added to a container
containing 15 parts of methytrimethoxysilane and mixed. While mixing, 0.2 part by
weight of tetraisopropoxy titanate is added, followed by 12 parts by weight of

20 graphite. The resulting mixture is applied to the interior of a pipe carrying water
containing high levels of calcium to check the ability of the coating to retard calcium
deposition. The resultant mixture is also applied to the bottom of a boat in the manner
of Example 18. On a seasonal basis, the coating provides excellent resistance to

barnacle growth.
25 EXAMPLE 20
This example shows a formulation suitable for providing a salt, mildew and

streak resistant coating for glass substrates, e.g., windows, especially in corrosive
environment, such as in seaside dwellings.
To a container containing 600 parts of isopropy! alcohol there is added, while
30  stirring, 24 parts of methyltrimethoxysilane and an equal amount of
phenyltrimethoxysilane. To this mixture, there is added 6 parts of
polydiethoxysiloxane (~50% solids) and one part of calcium hydroxide. Stirring is

continued until the mixture remains cloudy.
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9 R? represents a lower alkyl group; and,
10 n is a number of 1 to 2; and
11 (B) at least one compound selected from the group consisting of
12 a. vinyltriacetoxysilane and/or
13 b. colloidal aluminum hydroxide and/or
14 c. at least one metal alcoholate of formula (2)
15 M(OR’)m @)
16  wherein M represents a metal of valence m,
17 R? represents a lower alkyl group, and
18 m is a number of 2 to 4.

—

Claim 2. The non-aqueous composition according to claim 1, further

2 comprising

3 (C) at least one silicate component selected from the group consisting of

4  methyl orthosilicate, ethy] orthosilicate, ethylpolysilicate and colloidal silica dispersed
5 inlower alcohol.

1 Claim 3. The non-aqueous composition according to claim 1, further

2 comprising

3 (D) an acid component selected from the group consisting of boric acid and boric

4 acid dissolved in lower alcohol.

1 Claim 4. The non-aqueous composition according to claim 1, which comprises
2 amixture of silane compounds of formula (1), wherein at least one silane compound

3 wherein R' represents y-glycidyloxypropy! is present in the mixture.

1 Claim 5. The non-aqueous composition according to claim 1, which further

2 comprises (E) finely divided solid lubricant.

3
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I 10% & (
group consisting of titanium tetraisopropoxide, titanium tetrabutoxide, aluminum

triisopropoxide, zinc diisopropoxide, zinc di-n-butoxide, calcium diisopropoxide,
calcium di-isobutoxide, boron triisopropoxide, and boron triisobutoxide.
Claim 11. The non-aqueous composition according to claim 1, wherein

component (A) comprises a mixture of methyltrimethoxysilane and

W N =

phenyltrimethoxysilane.

—

Claim 12. The non-aqueous composition according to claim 11, wherein

2 component (B) comprises tetraisopropoxytitanate.

1 Claim 13. The non-aqueous composition according to claim 12, which
comprises from about 15 to about 20 parts by weight of methyltrimethoxysilane, from
about 1 to about 5 parts by weight of phenyltrimethoxysilane and from about 0.2 to
about 0.5 parts by weight of tetraisopropoxytitanate.

>

- W N

Claim 14. The non-aqueous composition according to claim 1, wherein
component (A) comprises a mixture of methyltrimethoxysilane,

phenyltrimethoxysilane and N-(2-aminoethyl)-3-aminopropyltrimethoxysilane.

- W N

Claim 15. The non-aqueous composition according to claim 1, further
comprising (C) at least one silicate component selected from the group consisting of
methyl orthosilicate, ethyl orthosilicate, ethyl polysilicate and colloidal silica
dispersed in a lower alcohol, and (D) an acid component selected from the group

consisting of boric acid and boric acid dissolved in lower alcohol.

v s WN
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3 phenyltrimethoxysilane; and component (C) comprises partially hydrolyzed

4 tetracthylsilicate.

1 Claim 18. The non-aqueous composition according to claim 17, further
2 comprising (G) lower alcohol solvent.

—

Claim 19. The non-aqueous coating composition according to claim 15,
wherein component (A) comprises a mixture of a silane of formula R!Si(OR?);,
wherein R' is a lower alkyl group and R? is a methyl group, and
phenyltrimethoxysilane, and further comprising

(C) a silicate selected from the group consisting of an methylorthosilicate,
ethylorthosilicate, ethylpolysilicate and colloidal silica dispersed in a lower alkanol;
and

(D) acid selected from the group consisting of boric acid and boric acid

dissolved in a lower alkanol.
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Claim 20. The non-aqueous coating composition according to claim 15,
wherein component (B) comprises a titanium alcoholate.

Claim 21. The non-aqueous coating composition according to claim 20,
wherein component (B) comprises a titanium alcohholate and component (D)
comprises boric acid.

Claim 22. The non-aqueous coating composition according to claim 15,
wherein component (C) comprises at least one of ethylorthosilicate and
ethylpolysilicate.

Claim 23. The non-aqueous coating composition according to claim 15,

which comprises a mixture of methyltrimethoxysilane, phenyltrimethoxysilane,
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tetraisopropoxytitanate, ethylpolysilicate; and boric acid.

—

Claim 24. The non-aqueous coating composition according to claim 23,
which comprises from about 15 to about 20 parts by weight of
methyltrimethoxysilane, from about 1 to about 5 parts by weight of

H W N

phenyltrimethoxysilane, from about 0.2 to about 0.5 parts by weight of
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further comprises
(D) acid component selected from the group consisting of boric acid and boric
acid dissolved in a lower alkanol; and wherein component (A) comprises a mixture of
silane compounds of formula (1) wherein said mixture includes ¥y-

glycidyloxypropyltrimethoxysilane.
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Claim 26. The non-aqueous coating composition according to claim 25,
which further comprises (C) a silicate component selected from the group consisting
of methylorthosilicate, ethylorthosilicate, ethylpolysilicate and colloidal sitica
dispersed in lower alkanol.

Claim 27. The non-aqueous coating composition according to claim 25,
wherein component (A) comprises a mixture of a silane of the formula R'Si(OR?)s,
wherein R' is a lower alky] group and R? is a methy! group, and
phenyltrimethoxysilane.

Claim 28. The non-aqueous coating composition according to claim 25,
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wherein component (B) comprises a titanium alcoholate.
Claim 29. The non-aqueous coating composition according to claim 25,
wherein component (A) comprises a mixture of methyltrimethoxysilane and

phenyltrimethoxysilane; component (B) comprises tetraisopropoxytitanate and

F OV

component (D) comprises boric acid.

Claim 30. The non-aqueous coating composition according to claim 29,
which comprises from about 15 to about 20 parts by weight of
methytrimethoxysilane, from about 1 to about 5 parts by weight of
phenyltrimethoxysilane, from about 0.2 to about 0.5 parts by weight of
tetraisopropoxytitanate, from about 0.1 to about 1 part by weight of boric acid, and
from about 0.3 to about 3 parts by weight of y-glycidyloxypropyltrimethoxysilane.

Claim 31. The non-aqueous coating composition according to claim 29,
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wherein component (C) comprises ethylorthosilicate.
Claim 32. The non-aqueous coating composition according to claim 31,
which comprises from about 15 to about 20 parts by weight of

methyltrimethoxysilane, from about 1 to about 5 parts by weight of
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phenyltrimethoxysilane, from about 0.2 to about 0.5 parts by weight of
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3 (F) finely divided solid lubricant.

! Claim 34. The non-aqueous coating composition according to claim 33,
2 wherein component (A) comprises a mixure of the formula R'Si(OR?); wherein R' is
3 alower alkyl group and R? is a methyl group, and phenyltrimethoxysilane.

1 Claim 35. The non-aqueous coating composition according to claim 33,

2 wherein component (B) comprises a titanium alcoholate.

1 Claim 36. The non-aqueous coating composition according to claim 33,

2 wherein component (F) is selected from the group consisting of graphite,

3 molybdenum disulfide, polytetrafluoroethylene and mixtures thereof.

1 Claim 37. The non-aqueous coating composition according to claim 36,

2 wherein component (A) comprises a mixture of methyltrimethoxysilane and

3  phenyltrimethoxysilane; component (B) comprises at least one of tetrabutoxytitanate
4  and tetraisopropoxytitanate.

—

Claim 38. The non-aqueous coating composition according to claim 37,
which comprises from about 15 to about 20 parts by weight of
methyltrimethoxysilane, from about 1 to about 5 parts by weight of
phenyltrimethoxysilane, from about 0.2 to about 0.5 parts by weight of at least one

metal alcoholate, and from about 2.5 to about 20 parts by weight of finely divided
solid lubricant.
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—

Claim 39. The non-aqueous coating composition according to claim 1,
wherein component (A) comprises a mixture of methyltrimethoxysilane and
butyltrimethoxysilane.

Claim 40. The non-aqueous coating composition according to claim 1,
wherein component (A) comprises a mixture of phenyltrimethoxysilane,
dimethyldimethoxysilane and diphenyldimethoxysilane.

Claim 41. The non-aqueous coating composition according to claim 1,

wherein component (A) comprises a mixture of methyltrimethoxysilane and
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dimethyldimethoxysilane.
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) 1 Claim 43. The non-aqueous coating composition according to claim 1,
wherein component (A) comprises a mixture of methyltrimethoxysilane,
butyltrimethoxysilane and N-(2-aminocthyl)-3-aminopropyltrimethoxysilane.
Claim 44. The non-aqueous coating composition according to claim 1,
wherein component (A) comprises a mixture of methyltrimethoxysilane,

phenyltrimethoxysilane, and N-(2-aminoethyl)-3-aminopropyltrimethoxysilane, and
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wherein component (B) comprises (i) vinyltriacetoxysilane.
Claim 45. The non-aqueous coating composition according to claim 1,

wherein component (A) comprises a mixture of methyltrimethoxysilane and

w N -

diphenyldimethoxysilane.
Claim 46. The non-aqueous coating composition according to claim 1,
wherein component (A) comprises a mixture of methyltrimethoxysialne,

propyltrimethoxysilane, and N-(2-aminoethyl)-3-aminopropyltrimethoxysilane, and
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wherein component (B) comprises vinyltriacetoxy silane.
Claim 47. The non-aqueous coating composition according to claim 1,
wherein component (B) comprises an alcoholate of titanium or aluminum.
Claim 48. The non-aqueous coating composition according to claim 47,

wherein component (B) comprises at least one compound selected from the group
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consisting of tetrabutoxytitanate, tetraisopropoxytitante, and triisopropoxyaluminate.
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