WO 02/ 100151 PCT/ USO1/ 40051 NON- AQUECQUS COATI NG COVPCSI TI ONS FORMVED FROM
SI LANES AND METAL ALCOHOLATES CROSS- REFERENCE TO RELATED APPLI CATI ONS 5
Thi s applwoakiienscl ai ms priority from Provisional Appli caticarushio40s1

60/ 185, 367, filed February 28, 2000. BACKGROUND OF THE I NVENTION Field of
the Invention This invention relates to protective coating conpositions.
More particul arI 10 th| S I| nvent IP% rI at es to non aueousol i goneric

provi de a hard corr05| on reS| sMgm;\Lngajc@H(gLAﬂgg corrp03| tions and t he
coating for ged therefrom are substan}xlpaﬂ ‘ tIransparent Di scussion of the

Prior Art SSREFHRENGE TQ RELATHLY N2  3.986,997 and 4, 027, 073

descri begl5 coat icalirR f&hpaqu':\s &fal Apsli NS ol | oi dal
silica and hz;gr o@?a@g‘{mﬁlcl seg‘?j’?"éifgrﬁe in arll al cgﬂd:%t%?tjﬁsg?%fn u. S.

4,113, 665 dfi IFGbl@BYYdﬁelﬁ()@al |y resistant ambient curable coatings based on

a bi nder of gy SGURDGF PHERRVENTTONS Prepared by reacting, in an acidic
sol ution, Prr%vm'a’n?s—("a—g—net hyl tri et hoxysilane) with aliphatic
pol yol s, si Fickbofdke Inverttionh. 20 Barium fillers, such as barium netaborate,
may be added to o g}ﬂvgrﬁmﬁﬁghtgé @gﬁcﬁ?&*@%ﬁ %%m;%'s%hsd%oé'pgﬁnc%ﬂ € Or

metallic zinc may be I'nc orrosion ‘resistanc
conposi tiDonshisimyerition eqkpes te dom-oqueeusgpllgomemmqoetcoating wompasitions which, s pr ayi ng,

concrete, reou 0 escrihe duci bl e
coating conﬁ%‘gn ?‘?pilﬁiy Va”f’ ‘%f SH gra%s’ﬁo oregaahnagmc m%gm ret%f5§an¥\@°\/\/ﬁn% hﬁl ° a reaction
product bet werapositions mdrthhwinog)funhed:them@am lace supmmuakhy banspdrmtand

organosilic mat eri.al o Lye organosi |l ane, curing agent (e.g., am nopl ast
resin), or g%ﬁ%ﬁm&%ﬁ onal ), essentially unreacted polyol
(opti onal ) eSSBS, Paknty Non3,844cT02013,9n6490| 3,386,098 meld Gmﬁ'ﬂ&m@ﬂcrﬁfeganosi | ane
(option waf er t| on and rrent @ . .4, 648,904
Gobcr | bas asoatEcomEoTaaRaTtoh B sidgd BotloRaPsitagid bvarpietied v of

met hyl t ri metsisRyyiskdnad iean z(l&&mlswat%l&ﬁécﬁtﬂﬁ (e.g., Table I, col. 4) and (c)
VV\\Ila)t 8r2 / 10322 1C|gac-trl}.lgdﬂ]ﬁ,é655§wéfgs%g clIe%rlca l)(la pe(ggtralntnzgnbrlrgnst gt?rggle \é\?attlﬁgs basg pllant.

on a binder of which the major portion is prepared by reacting, in an acidic solution,

trialkoxysilanes (e.g., methyltriethoxysilane) with aliphatic polyols, silicones or both.

20  Barium fillers, such as barium metaborate, may be added to provide resistance to
sulfur dioxide. Zinc oxide or metallic zinc may be included for further corrosion
resistance. The compositions may be applied to, e.g., steel petroleum tanks, by
spraying, concrete, vitreous surfaces.

U.S. 4,413,086 describes water reducible coating compositions containing

25  organosilane-polyol which is a reaction product between certain hydrophilic organic
polycarbinols and organosilicon material, e.g., organosilane, curing agent (e.g.,
aminoplast resin), organic solvent (optional), essentially unreacted polyol (optional),
essentially unreacted hydrolyzed and condensed organosilane (optional), water
(optional) and pigment (optional).

30 U.S. 4,648,904 describes an aqueous emulsion of (a) hydrolyzable silane,
inclusive of methyltrimethoxysilane, (b) surfactant (e.g., Table I, col. 4) and (c) water.

The coatings may be used for rendering masonry water repellant.



US. 5, 275,645 is purported to provide an inprovenent to the acid-catalyzed
organosi | ane coating conpositions of the above-nentioned U S. 4,113, 665.
Accor di ngwDm2uiiis1t pat ent a protective coating i s obtai nedpratr/imobicest
tenperature from a coating conposition containing organosilanes having an
Si - O bond, usi ngy.8ns, 275,638 is furpdrted ity provide ah mprovegencotiealcid-atabaedl yst. U. S.

5,879,437 describes a coatin I tion coptai tetraal kyl silicate
or nononerl‘ifg?l}os‘éﬂ"?mglcﬁmﬂ HPB?E@F‘E“‘?WSH[?B O'feﬁgjr’g ﬁ3’8$%sent in a -
proportion Aécoffing BQRf batemRi pidttctivaseing i dbtamedanamlﬁémtenimrmafremt of the
conposition and a hydrous oxide sol gayegg )(?ﬁ n_an.anmount such
that the ox? H@"&S)?@?RQS\S‘P%?%“‘BE%%V’S AR an0§1 & ‘Bsﬁ“g\ﬁ?lag{ Mes.
Accor di ng t&te{]?eamned}gﬁ@&ctallfélcﬁta%atl ng conposition is suitable for the
pretreat ment solid surfaces such as netals gener.al |¥éml§8éhldl ng steel,

titani um copperU-Sz5.81-43Tdlesqsihes 3 cogting PSR FRTAMIRE? K¥fesi on
properties gfm&y eHE%I- biERhRAC ﬁWrBl?ﬁ?pFo@uo’i wHRERE Peddbit ¥n /prRpérEien 60AL I Ngs, such

as paint, varnish, |acquer; hesive, either_jn the presence or
absence of %0%ubp Mecg!@nbaserlw the gon-xolatije content gEthe Fompasitiop padyphydeedist ed et al s,

especi al l'y 5,;.&@{2,'1 \y@'l%r’l?ﬁh‘@ﬂh‘ﬂﬁ%&W&xcbﬂh@ﬂﬁ%&rd@@&msﬁﬁl&fs'10-GOWB9V' des an

I nterface for esion hrough a hybrid organonetallic coupling
agent af0t hwemht@th@mmlesw@m@ng ferfbe patentess, this goating 6PeRHtioNdRt ri x resin

or adhesiveg yI0E 5%he gl%tr%hﬁ%lﬁ PRl s@rfzg:'eé ﬁ.ﬁ:ﬁ aS@bidls gBftralg! m@lu@ﬁ\gb' lized

al koxyzi rconl um or gan IC salt, such as tetra-i-propoxy 20 zirconium
and an or gasteslj tlitamemcmpptr; nige agepmnclgagb/nlmngn, to improve adhesnon

I dyl It ,
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hydr ol y gbl e @ﬁg 93%%&?0 elﬁé"ql cho @ L"I s%@cll:l&ﬁﬁ&m lwgmpydroxyl

groups. "This pat Foad osdare tial
applicati onslu&ﬁndmembyusm sob-g¢ coatinglprowided an Interése %*mpvmgmdmm 23- 25.

U S. 5, 959, reI a to or osi | ne coa n t ave extended
shel f life. ’égaB(fm‘%%E?ﬁﬂ"g 1B NP ?net@gﬂ?%g bgg‘feﬁ})dr% hydr ol yzabl e
group; X nJﬂ:YaqlEuQi W@b&rﬁc @ﬁt@lblpésmaaﬂm%eﬂ'he/\s(ﬂhsmefmbly(aldllutersblatmn ng at

| east three hydroxyl r.ou wher ei n._at of the at |east
t hree hydro%gs‘g‘i"!ﬂéﬁ’sﬁ? ziteg ‘&F‘é’c‘%"&oﬂflta"‘ﬁtsal* é‘é@’tas?"ﬁ%@?rqpﬁf%}veni ng at oms.

In ny rQ@entzlrh’oriuﬁﬁl#ﬂdaMo?and?ﬂﬁ:fé&bu;ﬂmg%@enl,&Qchztsh;ere are described corrosion
resi stant coati ngs provi ded by aquequs-al coho].i | spersions of the partial

condensat e 8&bfi H’@Pﬂ?lmeéhqx&ﬂ{??e% taalaﬁ"éﬂaﬁﬁ‘?cW@Fol ysi s of nonomnet hyl

al koxysi | ane) al @ne 53954,869 discloses an antimicrobial coating from water-stabilized
organosilanes obtained by mixing an organosilane having one or more hydrolyzable
groups, with a polyol containing at least two hydroxy! groups. This patent includes a
25  broad disclosure of potential applications and end uses, €.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;SiXs., (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 monomethyl silanol (obtained by hydrolysis of monomethyl alkoxysilane) alone or



2 WO 02/100151 PCT/US01/40051 in adm xture with m nor amounts of other
silanol, e.g., gamma-glycidyloxy silanol, wherein the reaction is

cat al yzedwioyo2domal ent netal ions, e.g., Ca+2, typically fmrom@okalosne earth
nmet al oxi des. When these coating are applied to, e.g., boat hulls, such as

al um num hublmid e Wik findtaithits 8f dRei s, le% RERHRIAGISOsIAS],0n from salt
water 5 for extended periods. U S. Patent 463, 114 di sc es antistatic

films basedvhmeinthgseasson yatabrsmtiralent maibiops fiso &at rBﬁ@aQﬁ Mich | to 95

W . % may be 1%1{3?%94 At dxides. Wherhméie%mggwné@taee %nﬁbaﬂﬂﬂllk}ku@o W . % may
be a S|Iano onate conpound. U.S. Patent 4,804, 70 dlscloses

conposi t i onas dhasinem duils ﬂl@b meﬁm?édef&@tlm errltwgmﬂ%ﬂm W T si on,

havi ng as ba§o| 8xt9r'j’edé§'ﬂ)td§“ ning al koxysi |ane and magnesi um and/or al um num
as cations, th am no- or hydroxycarboxy acids, acting as

bondi ng agent s, l$81 Raadit 6,46 1 Hodisclosesangistationfilgsibpsed 9n aguepus | ayer, on netal
surfaces, Xdéﬁglerigéﬁ%hg{e coﬁ\ 1(9{5 om rch llJt 5 5{’& %y bglz aqg'&roqj}’ﬁtg lo?§ es

i ononeric s g agent s use matrix polymer to a
m neral subhydraiyergafisihderard QF torHEM. ‘?W)d‘ble@ﬂllmﬂssﬂfmﬂeewmpow%r ovi des a

t t t d
nator diffus on Gontren BeR0P SEs Eaes oA dhuokiBfed iR, T1C G
pl asticso Theaqaewak ursgemomhasmg abmc pfb,yoﬁtemmgpllqoey:bllamr anﬂmageosalnpl e, alum num
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i nvention a coa ons ui tabl e
for metalli gseindingQpénd, alitable tswnﬁﬁmea highthy adhemhellaya,sqmmtal stffazes, mvent i on

provides a transparent. and inpervious glass or silica layer fastened by
chemi cal boﬁéﬁ'ﬁ‘ﬂa’tﬁsaaprfﬁpt’al lic surface, which is over coated 25 by a

copol yneric silig®patk@¥e871 disdlogesigiRfiefit silaperbaglingsgentsubedsin bendéngt i on
provides a coating compositio sui table for coating concrete. A further

speci fi d> enﬁ@%ﬁ“ﬁﬁ?ﬂyfb‘f”‘?ﬁp’é“elrﬂ\%‘ﬁf’f‘tﬁn is a coating conposition sutiable

for marine SYMMARS: OB PHIE INVENTHONNUM boat hul |s and assorted brass, bronze
30 and steelr fixtures found In the narine en ironment, to render surfaces

resistant to cofhisilventionproyidesacoppesiton Spifables AeATosinconrolicoatig o oy
enbodi ment  f; 88, 1aRY & WalePBiffuSioR Gt AsARMSfof BdHcteRland fiberglass reinforced

plastics. The coating compositions may be applied to, for example, aluminum and
20 steel cans containing solid or liquid foods and beverages.
This invention also provides abrasion resistant coating compositions suitable
for metallic and nonmetallic surfaces.
In another aspect, the invention provides a transparent and impervious glass or
silica layer fastened by chemical bonding to a metallic surface, which is over coated
25 by a copolymeric 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



conposition which is especially effective in providing clear, hard,
strongly adherent corrosion resistant coatings for glass substrates and
for proviwpng/iaediear, hard, glossy 3 WO 02/100151 PCT/ USO1/p¢@0501/4med sti ck
(slippery or wax-1ike) adherent corrosion resistant coatings for netal

substrates j.g sREONIFHREA: or ARAkey IhkRMToRBNG s tTofngs R me¥ent i on nmay be
achi eved by a non- aqueous coating conposition, adapted to the coating of

vari ous subsibsteptesds Proyigedydi ng, 5 concrete, nmetal and non-netallic

substrates, forngdsdVarigsiEmtioBfnentof e ihvRAGIn MiEbeSdchiend Wfa dogr Nul @ (1) R
nSi (OR2)4-n (1) wherein R represents a | gwer _al kyl group,_ a phenyl group

or a funct i swedusgeding compesitiannadaptcd to the erating pkvapipus SuRSHatesHpclyding ~ ani no,
Ter Capt Oy Ofoniel efaMrioHSndiiChib@RRs, foedyQidRihing2 1 epr esents a | over

al kyl group; and, n i1s a nunber of I to 2; and (B) at |east one conpound
sel ected from t HA)gtrleasponssilerenfiforgulsi(l) (i) vinyltriacet oxysilane and/or 15
(i1) colloidal alugi %R droxide and/or (il '1? at | east one netal

al cohol ate of fornul'a ?B)"‘“N(C]?S)m(Z) wherein Mrepresents a netal of

val ence m RBereinR eemesents a lawenalky bgriyd, a ghemypgrowmer a faurtignalgraypnunber of 2 to

4. Th nmbodi t of, 1 [ L. Q0% [ : =0\ di
coating. corfunDs ariciLihcof VB ik B, Al Xy AFRMRAG Rl 00 ©

coati ngigonmpmapd;i on fornmed by adm xi ng conponents (A) and (B), as set

forth above, an ponl}éongntls %% arr(l)d _(a%), as follows: 25 (C) at |east one
silica conponent RsBGPESEA PYEANNE YR consisting of nethyl

orthosilicate, efhnumbehsiditbReaide, et hyl polysilicate and colloidal silica
di spersed in | O&g&t lgl@&:g@oqlgapgg&%@&ﬁgE_P%(H'é%rgl? Og‘glgtp‘{% g elected fromthe
group consi sting ed in | ower alcohol.
30 The enbodi ment of @he iviykrkdeRysilane dndoul arly adapted to overcoat al kali
et al (ii)  colloidal aluminum hydroxide and/or
(iii)  at least one metal alcoholate of formula (2)
M(OR’)m @
wherein M represents a metal of valence m,
R® represents a lower alkyl group, and
20 m is a number of 2 to 4.
The embodiment of the invention, particularly adapted to providing a coating
composition for steel, may be accomplished by a non-aqueous coating composition
formed by admixing components (A) and (B), as set forth above, and components (C)
and (D), as follows:
25 (C) at least one silica component selected from the group consisting of methyl
orthosilicate, ethyl orthosilicate, ethylpolysilicate and colloidal silica dispersed in
lower alcohol; and
(D) an acid component selected from the group consisting of boric acid and
boric acid dissolved in lower alcohol.
30 The embodiment of the invention, particularly adapted to overcoat alkali metal
silicate coatings may be provided by a non-aqueous coating composition formed by
admixing components (A), (B) and (D), as set forth above, with the proviso that a

mixture of silane compounds of formula (1) is used, wherein at least one silane



silicate coatings may be provided by a non-aqueous coating conposition
formed by adm xing conponents (A), (B) and (D), as set forth above, with

t he proviwo oehedisa mi xture of silane conpounds of fornmul &cti)soi/sooased,
wherein at |east one silane 4 WO 02/100151 PCT/US01/ 40051 conpound wherein
R1 representsnpbusd \y/ﬁér@ix|R¢¥éﬁ?és@ﬂylﬂgrybial§tohypw;guﬁnﬁﬂ@§¢ﬁtprésemtimﬂne m xture. The
enbodi nent of the invention, particularly adapted to provide non- adherent
surfaces, noyXWe& acconplished by a non-aqueous coating composition 5
formed by adm X'ﬂﬁeﬁ%@%ﬁ(ﬁﬁh&tﬁ)wﬁﬂﬂ pﬁx@:ulaﬂﬁad%ﬁfedftcpﬂ'bhd@m\le and (E)
finely divided solid [ubricant. The enbodi ment of the invention for

provi di ng chdherent sysfaeesmat berageomplisheg) bysnonsigueous eqating eqippPositicek, gl 0ssy
coati ngss fo ure of silane
corrpounds o? ?i@ r%?@ﬁ? %E%gtrﬁlgnn Qﬁéﬁgﬁg&gfﬁﬁg&cﬂﬁpﬁﬁg&%& 10 | ower

al kyl and i divadedsélsklubridastne conpound R is aryl, especially phenyl. The
conposi ti on nay | : | dr oxi de

whi ch functi onsﬂje{)%'t%gpan{?g%f{a@@gge@gﬁ gdsr [ ve agecr%gral{r?d) ceof[é %%#{*@lﬂl’

silicate cosystaet an@@)nqk glossyfcoatingh for metal subsirates, nwbefoyme«tibrsmsmg@at e

especially a.hydr IS LAl LED
DESCRI PTI ON"& % %ﬁ/@%ﬁ‘ﬁ’ﬁfu&'ﬁ‘t’rﬂs‘t Sl'ﬁﬁérmér? éJ‘ gxgegs:ijlgneccgﬁ ot g\orrpom tions
of the poeSWeratkyeemtiumnomysnhee commadd R' des)d,rqspnedillaghmh Htsrueous coating

by of ysi o SRR A e DG AN BgLet Ghru R B ptat aish ol PTETVOrk
20 The i nvemidcadnss OTEIas) 4sian abrasioy agent and efcham,cin u smoatbmmprglemtm@)l ngredi ent s

in a single container. b ied to receptive
substrate, ®rderably paftely ﬁXfﬁ?lﬁ %92‘8?3@#‘@3%8‘:@9 3%&3@%%"& attaches to the
substrat e wWidgagthysiligat.t aneously for mng a st rongl y adherent filmcoating.
Because the m xture of f| | fQ A \ g applied, mxing
creat es ld odEIAMRER ' ; |y does not present
a problem Att ai "l‘h@ﬂotﬁaq‘ix@&ﬂﬁ'céitﬁhg c&ﬁ\@dsﬁtoni @f th@p\%ﬁknbkwermuﬁ ﬁtaytban occur in

about two hours for nost formul ati ons. However ince the gﬁgnents react
With ambi entbropdlysdeseribed asflo8-agheaus pRating gmpasitions O&g?:‘B?ﬂcaFélPxW T'such

moi sture prigh »tagstwiidh ﬂ%rﬁbt@ghﬂﬂﬂys%%d whith caR BB iaf tdgralpafof que for
noi sture avol dance may be utiliZed, e.g., vacuum packagi ng, hernetic seals,
etc. the siloxane network.

20 The invention compositions may be prepared by combining the ingredients in
a single container by simple mixing. When applied to a receptive substrate, the
mixture hydrolyzes thereon and chemically attaches to the substrate while
simultaneously forming a strongly adherent film coating. Because the mixture of film
formers is water-free when applied, mixing creates a one container system and shelf

25  life generally does not present a problem. Attaining a tack-free state, followed by
cure, can occur in about two hours for most formulations. However, since the
components react with ambient moisture, care must be taken to avoid contact with
such moisture prior to actual mixing and use. Any conventional technique for
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



30 The nonagqueous coati ng conposition, when applied to a receptive surface
of a substrate will forma hard, abrasion resistant, flexible, and

gener al | yworoaneqar ent, and corrosion resistant surface ceatriusgl/400be
conposi tion nay be applied by any suitable technique, e.g., spraying,

di ppi ng, br wsdrligsurfatedunt Yelecteddit1B@rits, f@perldaifat prsph@fi®t dheuldibe NMRNUAI
applicators. r?eca se the m xture has the potential to chemcally bond to a

5 WD 02/ 100 PEOTBEY PURIG? ARRIpDS the aRtie|compasitigns MVaparflegesasingis usefwifta ectri cs,

proper surf gk eoRbiahg A0t mbre Wad absut m%feﬂfynﬁﬂcaw | Qgrdafer @Bk YgrA9 the
coating conposition. Vapor degreasing is useful fro~ m xtures containing

not nore t hé’ll?s%'lﬁﬁi‘f'/"ig%t@g Axjth ag,aplptg caninppgegh adichmayeptionally§ei t bl asting

and/ or t seatdhtieir fe BRIt GséH, RRAP bORRAENT M ehbbdiRMNtRenal |y be 5
included in the conposition itself, may be necessary. I\/bst enbodi nent s of

the i nvent imentiRichseeme Welkfree indess than suaheuin Suringcandigraccelerated by can be
accel erat edaB%‘lym@BQAtYdi‘Qvé’l%@tfoF&mﬂ ei\sghtggfoc for exanple, about 80 C. The

resul ti ng coOa articles have st I’ her ent, non- por ous t ranspar ent
protective surfadbe readtingnpatedarticlen ha\@épeng!y a@ermt nbmpcpomsdmnsmrent t he

substrate, ecuw%lgﬁg?eebqnﬂgsoamgg#gﬁnaﬁgggqwm Jthggvhbs@a%ﬁt Ia;yfe ggeoj or

snoot h surf ee
maj or i t yi0of ep@nd)ﬁsmabmw\@t&kmlls below thessurfacerfor :mno:eth surfacetrhﬂemld ages of

2t ran gt o drhow BESHERB ey Qo bl S abyiorerary 1 T N or

i so- propy: ’ In oin uhssddnastqﬂfpnnulq:)(emRilis,allqu:kaﬂdsraﬂy,la,clacr]g:hlltyhgrohpktBe prgferiabl y
Cl-c4 15 t t

gr oup) , gr ylygmug ue ga%tralgﬁtef‘?ﬁfﬁc or g?‘"‘} #ﬁﬁ%’? P@(Xé’l Shfj}f?f eﬂb?l eé*?’@d‘pé’?r sug hyas

vinyl , acryhsoepropm,tmacrsy-lbutyl repmyq,cycnwexplpamthe Iike, priefeydblyeCRCH alRylf unct i onal
cid

. G t I |, y-
Dt hoer Jioax b prerrablg A ARRE it DBl bai SU: ilepich 3 8BYYL and 1 he
li ke; and eaea hjtt@ﬂonaiﬁgrou;ﬁl&eg?&ﬁbiedﬁbﬂ ¥, v, ahHi¢) méh glc(alinr(lﬁo, erbaptd 6 Str ai ght
a

or branched chali 0. al_k r preferably a C - group, such as a
met hyl gr oupf "'")XE hi@(%gﬁﬁ‘?‘égm%ll S0P Srfes Jot-trHBOFARORY b LRIy cit lx¥PraPYE Y- s an
al kyl group lﬁ’maafy}l’dxypﬁbﬂuﬂra%ﬂﬁhdéthyﬁ 31am1ﬂ&ﬂ6;b)@rhnﬂﬁdbr$ﬁl BRSie Bke; foOr

exanpl e, math§ltr| et hoxysi | ane, t hyl tri met hoxysi | ane,

ethyl tri et hGRY&3P&nds lf&qemﬁ“eﬁv#yt%%t‘ﬁwyéqu a e Cs praight epyrrachedeebnysi | ane,
i sopr opylot I iafk8A Q.@tswréf@fa@y arc.fmtaudyt Eroi: SHPeY 2 imettiM Erou

|sobutyltr|nethoxy5| ane, phe I'tfi et hoxy ysi | ane, preferably
Met hyl t ri met hoxyéisleéwlesrﬂfé%‘le% of faeriaidorhesgieR mam@wm apfler eof . I'n

t Per\f?z e WhRsp, BRd d & 1 Amérih nla) BR nalld O'Ror cXBRAPIL HRPRYmRFoRTGre, f OF €xanpl e,
ethyltrimethoxysilane, ethyltriethoxysilane, n-propyltrimethoxysilane, n-
propyltriethoxysilane, isopropyltrimethoxysilane, n-butyltrimethoxysilane,

25  isobutyltrimethoxysilane, phenyltrimethoxysilane, preferably
Methyltrimethoxysilane, phenyltrimethoxysilane, and mixtures thereof. In the case
where R! is a functional group, mention may be made, for example, of N-(2-
aminoethyl)-3-aminopropyltrimethoxysilane, 3-mercaptopropyltrimethoxysilane, 3-
mercaptopropyltriethoxysilane, 3-aminopropyltriethoxysilane,

30  3-(meth)acryloxypropyltrimethoxysilane, 3-(meth)acryloxypropyltriethoxysilane,
n-phenylaminopropyltrimethoxysilane, vinyltriethyoxysilane, vinyltrimethoxysilane,
allyltrimethoxysilane, y-glycidyloxypropyltrimethoxysilane, and the like, and any of

the aminosilane catalysts, described herein below.



am noet hyl ) - 3-am nopropyl tri met hoxysi | ane,

3-nmer capt opropyl tri met hoxysi | ane, 3- nercaptopropyltriethoxysil ane,

3- am noprwpyktedist hoxysi | ane, 30 3-(neth)acryl oxypropyl t riPaetusoyy®si ane,
3- (nmet h) acryl oxypropyl tri et hoxysil ane,

n- phenyl am nopr opskd  isTeiHe QHAtRichRPeundy inay bé fopRksdiya@bysfor exmple,
vinyl trinet hox%si lane, allyltri

t I . , .
y- gl yci dyl odips as\é;mqtquo@‘Pnbwnlgﬁs'fﬂg%@heﬁ@gbwE‘:m%%‘yah’y"’of t he

ani nosi | anemaﬁyal%@hﬁem&;ﬁraﬁé, RpGhydmeihbx A ne iy MO: 924160ty -
PCT/ US01/ 40051 en nisS 2 the silane conpounds nay be represented by,
for exanpl edimgtharxsHoneganddbsnikeysi | ane, di et hyl di net hoxysi | ane,

di phenyl gdi net ho}ﬁ%ﬁ*sle@ﬁ@cin, thEEtpYdsabMstuAlicioRAI RRSUYS is ihteiRd to include any
di vi nyl di mret hoxysi I ane, net hyl -

I'-y-gl yci dyl oxypr opyl - . di.net hoxysj | ane, and
the |ike. SgYABP,@ﬂ’édthh'ehléif%yl,t(m%@%%F‘@‘%X’Gﬁ"@xb’uﬁ%{i"ﬂ‘ﬁg‘l S@nglaﬂesmi nt ended
to include gay. ForSupAR g NYAEEMy drogid) WhitdliviAgl rédcl Mdtherar y1 oxy,
etc.), whi cﬁﬁal%ge’ﬁ{'/g‘%fl{/ézag%ﬁegrt%q grovi de?ﬂyi rr?gsﬂijt u, a réact ive _eg;roup (e.qg.,
reactive hythangesndensatiarireadtion, withathe substrate (ergarmetalh dtself OE tReTdrASHYS on
reaction, wgt i8h) Thd ohal QLNgdditidhast i ve
conponent sm%on'ppgﬁ‘%g‘%t%h@q{éggaﬁ?%wg np{g%tménﬁlﬁq'ﬁéa ur%lgt ilonall groups, in
addi t i om0 t othtGydroryligyaip ¢byybydgelprisof(the QR Herobyskitenddé farmdhie®R2) gr oups), tend
to formthree- dinensional, o r0ss-/|. t. re, as well known in the
art. Nbreov ‘r’r}e"f"ﬂ'r‘?ﬂrecrelséﬁﬁngﬁc{ssﬁﬁ@gedfgn‘éﬁ @g@ l{‘t”1l%ta|H'r1vent ion, it is often
preferred to usklordoxdrlinds vafiossembodinrentsef dielinvestian itpoeftetpreférrddde nul a (1) .

M xtures of at ] east henyl t ri met hoxysi ¥ ; ' xysi | ane are
of t en especP%ﬁW%?Sé’ﬁé‘??%’d%ﬁ%"‘%%ﬁ%‘?%‘?{ﬂ“ﬁ’/% to't"amléjgggun% Sr%%é{%?e?gne conpounds
of fornul a phdnyWimkthbaisilaneiandimethytrimethatysitane refoflemespeciaily fréfetred. about 99. 6
percent by weight, preferably fr about 60 . to. abqut.\9 rcent by weight,
nore préferably, &F'?'%?Hyatﬁffﬁ?m tstcg@t\%‘&f?mﬁ‘%‘f"gﬁ/gp%w ﬂ@\@?g‘fﬁ? ?a?lbwalgmé% on the
total wei ghiheQfindelt® roAMBORISO it®aboutiIves parcapobewtightBprefernbiyt framsbaus6& cat al yst
for the silane conponent (A).. For 2 t al.co at es 1),
represent ed t‘lﬁbot‘h%rgoﬁeé‘fel"cm ‘h‘)gg}fth?Fﬁ P&Q?%ﬁy’mm to about %’%%\‘%r e Mis a
metal of val.Rihe baiedondRlthal Wéi Ehedpmpdsitiod, | VA, 11B or 1 VB of the
periodic table of the elenents),. e.qg., bago% tih%ni um al%npm I ndi um
yttrium ceriuming eamaeas: ) funqgtiops,3s 2 ialystion gistiane BTRI"BYf ¥, ®fal umi num
and titap Uk SIceRoIRSBiR Itpresehited By thedolRMGRLBAMIII@)Al koxi des of these
metals are nore readily "commgrcially available, and tend to be non-toxic.
M(OR")m e (2)
where M is a metal of valence m (namely, from Groups IITA, IVA, IIB or IVB of the
periodic table of the elements), e.g., boron, titanium, aluminum, indium, yttrium,
cerium, fanthanum, silicon, tin, hafnium, etc; boron, aluminum and titanium are
25  especially preferred because the alkoxides of these metals are more readily
commercially available, and tend to be non-toxic.
R? is a lower alkyl group, e.g., Ci-Cs straight or branched chain alkyl group,
preferably C-Cq alkyl group, most preferably, isopropyl, isobutyl or n-butyl.
As specific examples of the metal alcoholates of formula (2), mention may be
30 made of metal alcoholates of C,-Cy alkanols, e.g., titanium tetraisopropoxide (also
may be referred to as tetraisopropoxy titanate), titanium tetrabutoxide, aluminum
triisopropoxide, zinc diisopropoxide, zinc di-n-butoxide, calcium diisopropoxide,

calcium di-isobutoxide, boron triisopropoxide, boron triisobutoxide, and the like.



R3 is a lower alkyl group, e.g., Cl-C6 straight or branched chain al kyl
group, preferably C2-C4 al kyl group, nost preferably, isopropyl, isobutyl
or n-but yWo odao@peci fi c exanpl es of the netal al cohol at espafi/tfsor/mosa (2),
mention may be 30 nade of netal al coholates of C2-C4 al kanols, e.g.,

titani umtetrai SapidaRiey] dbabledet alcBRNatblor! (8 Hlahié, APTioRIZ: A1 aMRAR! OPOXY
titanate), titaniumtetrabutoxide, alumnum triisopropoxide, ZiInc

dii _sopropoxil\%fi’ Mg7t egi mﬂ?’Blﬁ?B?P%@z cal ci um di i sopropoxide, calcium

di -i sobut oxi de, RAKMRS bf wos oRPAXaFfcohbRIes inl hiikiaRbYE Aghde. and the Iike.
7 WO 02/100151 PCT/USO1/40051 In addition, double netal alcoholates of,

for exanpl e alcphotpte(shwith vinyltriacetgrysjlane aggfpr collpigdzl-alurainum hydreyidalato be used.

M xt ur es 50f nli¥reQds vipltRacdRkilafd & i o

al cohol at e(s)l vvirt hVWnyTt ri géégt oxglgl llgndgﬁg% ?‘grrrm g{#gi%’@ig%r%{ urﬁﬂlﬁﬂdm

hydr oxi de, @8 the campengre(Bdf vinyl triacet oxysilane with col | oi dal al uni num
hydr oxi de, may ahgo rQ%anS&qhe ﬁ%al&ﬁ%&&%‘?ﬁle{aa} se-zl;ggs géi?ﬁyensgﬁll of t_he
trival ent and tet_raP/a ent netal 1ons are especia Py GSErur Y 8™ coat i ng
conposi t i ondoramoptinguempositians applisd e ged hige thexnend o fHmn imsolulse (westrand wat er and
alkali) iro i1 cat t f.divalent ls, tend to be
sol ubl e. 10%%{1* lg(ﬁg%lgcrigfi%;et%??gha%g&lg gpde{gapgéné %aefaﬁjs)’/yeﬂ? gq‘%eersg&é%as conponent
(B). Gerlér alTletraisoppormixy titamate isespeiciatly prefened as (d)ponedti(BYe i n t he range of from

about 0.4 to ab % wel ght refe |y, . from about. 0.6 to about 4%
by wei ght, based%}éeﬁglg'h%p%‘gpg?gm'cé’ﬁ'Po?ﬁ"{@ﬁggﬁﬂ‘c}g}f fangsof ‘?%‘b%‘??&f ng on the
particul ar d@ppoiabaitil6% byweight, praferabladibint attnald.6 costpant2aty weghtrsgedbe added
to the conpositito§§ of tt frt']i s invention. For exanple, in the case of

appl i cat i on OB RET weightiof fie cmBOqn o1y + o steel surfaces, it is preferred
to include conpDepsidingofthedpatticulal applicdtipneaebr ér: addtichabédnpomerdt@mponent

whi ch rrgfé be th&/dl?(ﬁrt osilicate, . et hél orthgsilicate, polyethylsilicate or
col | oi ddP sicff ke,addeq lothe comnogitjpns.of this inkention. Rorxamplsdn thercgse ofxampl e, from
about 28% t grgmau&n 53R6 &hiirﬁ@mpﬁﬁﬂ&?ﬂo%{ehysu%&fsﬁf is@fbfdried 1§ fHchidg €gard is
tetraethylsilicate &TEOS%‘ I ch has been subjected to controlled

hydr ol ysi s, SpmBOReAisAg) a4t ure of TEOS and, from about 20%to about 60%
pol ydi et hoxysi | am8mpbieBORS isa sifi@lcofperEnt &hic@mﬁ/g% R¥@Y RHi i IRaRr 0duct may be
referred to herein as "pal ydi et hoxysi| ane éSOO ." When colloidal silicais
used, it wi [cthybesthgilicates pelpethylsilicate orsplioigalisiice shhesesilicatesmiabide preferably a
| over  alganaydrofy2ed fé@example, from about 28% to about 52% silica. Especially preferred in

this regard is tetraethylsilicate (TEOS) which has been subjected to controlled

hydrolysis, providing a mixture of TEQS and, from about 20% to about 60%
polydiethoxysilane oligomers. For example, a 50% hydrolysis 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
arange 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, H;BOs, (which may
be dissolved in a solvent, such as lower (C, to Cg, preferably C; to C, alcohol, e.g.,
isopropanol). However, other inorganic acids, such as phosphorous acid, H;PO3, may

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



| sopropanol . Generally, total anounts of silicate conmponent (C), when used,
will fall within a range of fromO0.1 to about 50 percent by weight,

pr ef er ablwofozomi81 4 to about 45 percent by wei ght, nore pceftsoaplogy from
about 2 to about 44 wt.% based on the total 30 conposition. Conponent (D)

i s an i nor gaph£icacidd sudSReGka alkindi0adis, %?'i’ tormkd3R (B ace(ivhiie, fpropayoic be
di ssolved in a solvent, such as |lower ( to C;E referably Cl to C4,

al cohol , e.&}!d,,PUWE‘%)W%}S%B‘P}’Ya‘i%?\é‘i}‘éf",”"(%??ér"f? %5}‘8%‘?06‘- aci ds, such as
phosphorous aci ;5P Rount®of bofit &Gd Esingénest (D), Wheh pesenQfwill @éferally bal | of t he
boric acid. In sone cases, however, 8 WO 02/ logé’Sé P /ltJ 01/ 400

CT
al i phati c awithin a range _f fiem pbays § tepbeah?f) wt-%cprgferably, ffom apgyt itaabui 60 aceti ¢
acid, prop J,.C ' kW eSehfSt the &\,ﬁg@ﬁb@lly acetic acid for reasons of
safety aﬁda‘ggdét?ggduﬁggﬁyaﬁggunts Q? boric_acid_conponent gD), .Wwhen
present, will gdiveppplicstiopas apprengaating fonplkali wetal sikigsicaoatinesshe epalibput 50

W% pref er ol Mivioh Bpﬂsgxﬁ;g”ﬁ%nf\virg%éﬁp@g\?.i&%de%oﬁaﬂﬁof&t (A Sikthe QP fdrMGlat Ot Al

wei ght of tﬁoénpconpom : ion as ah overcoating for alkali
netal sili cdfeviidawillhigdyderhglycddoxyneopyirmethexysilana apd atilegstonegthent i on wi | |

preferably i.pclu C nent . ' , which will include
7- gl ycidyl !}W)Pgﬁw@gﬁﬁ‘e"’?ﬂé&a@?ﬁezrlﬁJ(‘atﬁgﬁglgg¥sfll%eam§l%Tﬁ%)mn{g]%t her sil ane of

f or mul a14 1) methyhmethbryyilame ahg phieny i éthoxysilana.n Eheoromporant (1), bericjagid

met hyl tri met hoxysi |l ane an henyl § r.j.neth ' (D), boric
acid (or s 'ﬁ{’%wﬁ‘ ?fg?tgﬁfm’%ﬁa'%'\‘/\%rﬁgﬁ E?gg‘g%éﬁy\bm@ﬁ%mg?&s]? uguaﬁ?ﬁe i ncl uded.
Conmponent  ( Glicatéinky &8s Be preseneinsiee doeppsitiare rRuitable theuntoofiyesi ti on.  Sui t abl e
anounts of y- glycidyl oxypropyl.tri hoxy..Silang.w | | all within
a range of g'rYS%V émgpyg‘"x@t&‘°§%8[ﬂ‘° g’?} ge qu Eﬁ"g @r’%ﬂ%‘}ﬁ%@%’éﬂ 5to 20

Wt . % based DghohlB WiTkhrefeRBRGRInt Akt 5 HR0UEY) Hayed dnfike tbal edmpmsitiomt  of

sil ane conpounds of faornmula (1) to forma silica vercgating will fall
within tlfe péh@b’sthﬁﬁé@iaf"io%t"% EC‘P'BPWPH%“?PT"&ﬁ%E‘gP @8‘? ASTS 1), For use
of the coat ioOQc&aﬂH%’W@li fall Wighirl e FaRped s,?emﬁarunevem the Sitink 08 fopmula€Bi St ant
surfaces, conponen

1
(E), whichis a finely divided solid Jubricant, e.g.,
graphite, mol ybHerseP %EﬂaF‘Pﬂé‘?m%ltS‘?P%tPrféﬂ %‘r‘%ﬁ?’ﬁ% ‘éoﬁ"é’,s'oﬁﬁed'sfcaﬂg li ke, may
be used. M X} 4L8S cordBoreht (B} QafichSOh fiflely dlvide@ 3tidlubrican@b.§O grapleitey! . Wien
present, the anount of conponent (E), solid lubricant, will fall within a

range of fr omolgisenum gisvlﬁdwemetra@uqlipéthzsle raiddbe e, may PeysetoMixtyes 5 30 we . o
especi aldyy, it AR Wbridthtd Re AOMefid8 W . % based on the total conposition.
W When present, the amount of component (E), 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



t hese ranges, the desired degree of adhesion resistance (e.g., to render
the coated 25 surface resistant to adhesion of, for exanple, marine

or gani smewoa2gogisbar nacl es, algae, and the |ike, organi cprsuhsvamoes, such
as, for exanple, oils, greases, paints, inks and the like) wll be

obt ai ned, VihH@Wloah P& ERTpRIRBly, ﬂealas&ﬂogrteawuw%s% &agrﬁb"'ty of the

ht
conposition. In the caseho%Jp coat i n m;om tions provi cl ear, hard
and gl ossy es@ch|lyfepmpabou (8 to 9@0@25@ strghsb@s@ﬂ on ice totgl \pﬁle*ft@fred to

i ncl ude corrggmg&;en@a) ng g@.l ),h%q;, ip)de whi ch serves as an abrasive agent
ca

and et chant an in addition to a m xture of tri- or
di - al kyl oxysi | anééthmﬂdi tlpemoncgqquus acmqswyss ofghepresentoinedntipmire pfien

t | k I , I t hi
case, t R SRR iAot BR0S LRAE or GRASOIREdc ol Y bbb I [ LS o
from about @ndtheran@edMnt02g.. 1) sitida ﬁ@ﬁtwﬂﬁonﬂmmﬁltohoé,dmbor‘& pit wobutoy  wei ght
preferably, dxfl fq&@r ?19%1%% eg: ﬁ.stﬁﬁa‘?ﬁh'& thﬁtsg Eo foa'}{ulwg suPJe%t cpl[i)lagl g‘}lﬁ‘lfyof from

about 0.8 t Based of “t
conponent s (aA}qlve(nB)aased C})mp((s[ﬁ)ons (oE)sepamblg( #ddingAG) balvann  When presenaiuiRous
conposi tions of th ent. lL.nvent on 5 fornu d w t hout

ft at
addi ti on of %’P?/Sét"f"s Bgﬁ%v{ﬂeﬂ Iy WhETET agg%ggsgggﬁt?@ %rasga%fﬁmﬁ'éht of anot her
i ngr edi eldt , irgredientt6ihl amduntaf dolegney willamually falbwitliin alrangl of froa Bhodtore ¢ aci d

| uti t t to f | at
he subj ect OOHTE PrEREY o st blneoRudol Suh proeelies SR lofdr ot o1y °

adding (Q wnmafthemﬁpbsnroﬁswamdmat lwelveqGP@Hi b in¢ladedflin thlalc&elo&!vent i on,
whet her added é}epaigatel({ as p‘? i of another 10 ingredient, total
amount s of <BF PERRLLLS PE&V&HFSS‘,&' &feer diglassy comosinp Eestant iSO to

1000 parts, ngeft@fa@hMe the appIRBGYALof thelBatdidUytwiiAR witilalsPorlp¥ ovBlb@ht , based on
the total weight of the conposition. In _particular, solvent (‘G) w il be
)

i ncl udedSi n the dgssamples afioeganissalyenis.imsation Bay be madenfipyen akanol@par and

gl ossy corr @L@JM&&%S&&@&&;@Q@J&@%Ngfher Sa@iiSsolvents! ffch b, tfé-}teﬁa,ﬁ 3
application of the coati ing wth a sponge or cloth 1 As exanpl es

of organic %Ptomp@myhﬁml%ewnmwyb@em@ddhe liksvipay aljodevstd. e. g, C2-C4
al kanol s, prefer%ﬁgrg)ﬁ q%mk of% so‘Ncﬂé‘Fﬂcﬁ a§%\¥§r&ik%n%}5\wﬁlrfaﬁils for

exanpl e, acetone ethy ke acet at e ke may

al so be usecwltmmeaﬂaw rom Bﬁ@@boahﬂpﬂwtdw wg‘n,mr@fe@blw\fmmowmbgm 38s, | ower
al kanol r by wei ght ,
pr ef er ab% lJre(r)éc ﬁ]ﬁﬂoﬂyt%é’?%r[g,gﬂ l?%k dgodl @%Hgﬁxl &b Eﬂ?%‘gp&ngm@ﬁg%%ase g{egg_{g e total

wei ght of cdwp@mnsush asthe gleysy glass msln'eetdassamg chmmwtmns, sobetdmtialdy t he gl ossy

gl ass and n%é“er gﬂ@ﬁﬂtﬂﬂaf@e%ﬂ%nﬁe‘ne @?peci%&b&fl&atd)laéxtﬁple, the coating
compositions are applied by spraying as an aerosol or mist or otherwise where a lower
viscosity is desireable.

25 According to the present invention, the non-aqueous composition capable of
providing hard, glossy, corrosion resistant films may be provided on various
substrates, such as glass window (particularly, the outside surface of the glass
window), or to the painted finish of an automobile, by wiping with a brush, sponge, or
soft cloth. After allowing the alcohol to evaporate, leaving a whitish or chalky finish,

30  due to the Ca(OH); particles deposited on the surface, the coating is polished to
provide a highly transparent hard adherent finish. When applied to a painted metal
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.

10



hi gher ampunts may be convenient, especially where, for exanple, the
coating conpositions are applled by spraying as an aerosol or nmist or

ot her w sewetienaoial | ower viscosity is desireable. 25 Accordirnggoti/aoshe
present invention, the non-aqueous conposition capable of providing hard,

gl ossy, corrosi Q)Oxtkhﬁ%ﬂe%b@&tgefmérhlrﬁndm aﬁkﬁp:ﬂﬁ&ﬁmdedxd()ﬁheuasedousny efubstr at es,
such as gl ass wi ndow (particul arly, the OUtED(TB’ ﬁti ;tgce of the gl ass
BiEndo

wi ndow) , ormPMartOHée'ﬂE‘? s, prefiree] aB‘ID“%(p&Uf §TRPSING with a brush,

sponge, %ﬁﬁkn@'ugfahy fafffvhigin @k fsllowing rafes @ascinla thial @Mapoarattsy, | eaving a
whi tish or C

surface, theeighaf F*I?l}g;“zgﬁb‘éﬂ?;gsﬂﬂg‘; ‘%’g‘pg{]ﬁ%b(%((fg%?h‘?ﬁb{ﬁw {’?‘gﬁgﬁ Z‘?ﬂ eﬂa?S the

adher e“t fi Hhtﬁ?lm&ﬁ!}ﬁ&yﬁ%k | fRfin SR @%Bﬁt%a%bﬁéhenﬁﬂrrﬁeuﬁmsxﬁu@h as an
autonnbl e coating becomes slick and gloss prOVIdI g a highly

dur abl e f| nfrem abert 1 tsa‘pmlﬁﬁmﬂst?ogkﬁmwy*‘ﬁ“ﬁ? orysilang A i numresults,

t b f
Lo be Loat el DR b B LR P B e Genral

amount s and0prtogout | part bornatidwemponens (D) from aboubf. 1 tegboyh} PBLES enbodi nent s,
preter red apmul Soldk rﬁc%ntttﬁ?i%ﬂnQB‘%\g2(3ftot25‘§ar'isao'§ﬂ€§ fve ingredients usually

fall within nges ased on a total of 100 parts by weight
of the dt’mp03|t|%)lcgwtmmmdn@dmmesem¢%fﬁfﬁwcﬁ!m formingandhout 25 parts

of 5 methyl tr| c; (qu msat?age béen%@lc?l'ﬁgd@ol«e H&lﬂ%gk’écogh Eé’afb&%h&é

phenyl tri mefitd rom ab bout 3
y-gl yci dyl opredmayﬂdam, ﬂﬁttlhesepmohntsnmay batnategsed or d@rqysnd@weqe&ltyf rom about 0.2

to about O. arts I cate co ut 1 part;
boric acid © SRHOTHIL ?ﬂ"% g\ (?mtt{) g%&?%g%?ptpqm&om'ﬁg%& sol i d

| ubri cant (E):tetfnlhﬁéﬂ t@hﬁuuesaeﬁpaﬁmﬂﬁmpamttmsbggandefoghxamplﬂ whian the agenetr al  and
preferred ra of apmount for th for Yd; nponent s
have bedn dé’ggar"?ﬁbsééf TERHGE the mejoaF 'f')vé f{%d%ﬁoglg(aﬁgﬁll l‘Iflosagé éi?ﬁfﬁ)gd in the
art, that tmﬁﬂ@mnﬁt&)f[}ﬁ)@ah@su(s)@g(a@ﬁidreﬁ!eddthﬁmmslﬁd taicreesedsges y  demands
and that the optinmm anpunts for a%'gipart cul r gwuse application may be

det er mi ned 19§ crapkdngdess p hfﬁé‘?‘T‘B’F ‘fenloisﬁ)f el’%sd Ecoﬁ‘t'g exarrple when

the amount 15 Ofrh@e&ﬁdombng&tmeslrusamnemhaytfmmr inoludcbrieeyr encke eedomfrom
tack will increase. Siml @ t of th catal,yésbﬁg is (are)
i ncreased, taﬁﬁl@mﬁé?d‘i“é‘&élqué“‘icﬁl%'?aé%%"é‘a ef ?té’é‘e Bt E‘fcaé‘ﬁ’ HF*AMBEsYHf  adhesi on

and per fr ”%Bscﬁbéréj%é-s&@eﬁdﬂ@udh% bt dxagiplORbAc Bwerdleyl edEDsilkylmege.0f thi s
enbodi nent may further include one or nore additional additives for

functional thylese) glyeohand the likes ects, such as, for example, W
As examples of mono-lower alkyl ether of alkylene (e.g., ethylene) glycol,

mention may be made of mono-C,-Cs-alkyl ethers of ethylene glycol, such as, for
example, monomethyl ether, monoethyl ether, monopropyl 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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20 absorbers, co-solvents, such as, for exanple, nono-|lower alkyl ether of
al kyl ene (e.g., ethylene) glycol, and the |Iike. As exanples of nono-I| ower
al kyl et hwo cefio@mbkyl ene (e.g., ethylene) glycol, nentionpcaysoe4ovade of
nono- Cl- C6- al kyl ethers of ethylene glycol, such as, for exanple,

monomet hyl et herGcmgeﬁohyhmﬁtdwfthmmbaaydlkﬁbmeﬁofemywﬁbgtyydlet her, 25

nDnopenterther r t her referab noeth et her of ethylene
glycol . ~ As“ifn g%?ﬂﬁ?ﬂnﬁgqgw%'f‘?]}eda\‘ﬁeé’l Erf’mﬂfgﬁk’g‘ﬁgga?’ﬁ@‘ bon may be made
of, for exefaféraalyﬁbhmbumldsemdeby Wefght) ®hsed a@mé%tem&gmm e.g., having an
average particle di arre&er of about 20 nm O her inorganic or organic

ul tra-vi ol eCOPPYWRs dsdPbers may be utilized in so far as they do not
interferg wth tirge RNbWAE SxAMpléshirSillusidaand dfdtire it ifediagd @) 1lnvit it Ot @l anount s
of the ultra-violet |ight absorber, when used, will fall wthin the range
of fromO tdf“’&’btéfﬁ‘t‘“ﬂ@ﬁ@fcent by wei ght, preferabl y fromO to about 5
percent by wei ght, based on the togglanmigpt of components (A)-(F). 11 WO
02/ 100151 PCT/ USQ1/ 40051 Cenerally, total anmounts of the nono-|ower alkyl
ether of ethyl enépgrwdvelgmhéphenxléramtmxwlanamdmw.bmwtemétefarnge of fromO
to about 15 fd‘}ﬁﬂgprg%( lﬁf‘ﬁie%&ysﬂaﬁg eﬁé ﬁ‘tfd@ﬁ’ltcya éJnﬁmePJ O Y4 %zﬁt_f% rcent by

wei ght , basg on t otal welig onponent s -( fol | owi ng

exanpl ed0ar aveight g’rérmtbxltrmetWMSIbneandanmtdthéln@e@xm&Q4mrt )t‘h@ghtloﬁvent ion in
any way. E i) nd 2 parts
by wer ght oo droprbpdBBhi s Mol rfies i HBAN b BELARKY g BAeB"

cont ai ner cohichibpisprayids Adter curingyfor 2Hthowrs; tghpresﬂurermqmlgcﬂltq fomeztwatery s i I ane and

T xed. YOI GBlt] Mlcodfnd A sl D5 p b T GIORLEPOXY [ Lanate T

added. The res concrete block by
spraying. After curi ng for 24 hourmessure reqw red to force water

through he coati be a 240 nd oot. EXAMPLE
2 15 rts by \Aggpaﬁn% ’fve"F’ yﬁﬁy@'ﬁrﬂ%etb%xgx@g a‘ig)‘gﬁsa@ q‘? gf’{s by wei ght
of y- gI yci @yycmymppwltrmmmwem added a¢ eccmckitfedccmanmngmslbmsrwr cont ai ni ng
15 parts by I ght of nethyl t.ri met ape .an xed. VWhile _mxing, 0.2
part by wei defV\gﬁ’(SgmethFH?eélg%‘P'ﬂfﬂ?&'} P ﬁi ‘Jéh'rg‘“éa‘a pafhléy PEEA i ng m xture
may be appl it@thidopropoxsbitiate isaddéd. qﬁkrebmtlﬁg)maamramayaé s;qme@wa dogerber 24 hours,
t he pressur %k;cﬁ%m red teM{ orce

y spraying. After curing for 24 hours, the pressure required to force water
20  through the coating will be approximately 2400 pounds/square foot.
EXAMPLE 3

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. 6.5 parts by weight of a saturated
25  solution of boric acid in isopropyl alcohol is then added. The resulting mixture may
be sprayed on brass to provide a hard, corrosion resistant transparent coating.
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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20 through the coating will be approxi mately 2400 pounds/square foot.
EXAMPLE 3 5 parts by wei ght of phenyltrinmethoxysilane are added to a

cont ai nerwoagenv@sni ng 15 parts by wei ght of nethyltrinmet hexydaisoam®sand

m xed. While mxing, 0.2 part by weight of tetrabutoxytitanate is added.
6.5 parts byilivats, Bdrolyzedao 40%usilizh,cd B2 pacibytweight of vilpdiriacet@g/isithne rei Sopr opy!|

al cohol is then a utln m xt brass to
provi de a hglrbaequ%g'ragqu Jrﬂﬁ‘? @?ﬁ URe X ?Qﬁ’é %?pé)ﬁa&/%’oailf'?'%m aX(% E 4 5 parts
by wei ght ofprghsnphikingetdippiygi | ane are added to a container containing 15
parts by wei ght of rrethyltrlrrethox& T, nd m xed, followed by 0.2 30
part by weight of vinyltriacetoxys forma coating conposition.

EXAMPLE § 5 part s5Byrts Iv@ﬂigmefpmhszmhétmdxsvmahemaddean@aamauaaded to a
contai ner containing 15 parts by wei ht of [TE h xysi | ane and

mi xed. Wi | EOAiRiNg D pars by W Bvetmélrr Q¥ sitan hileRixig. i s added,
and 4 parts 0 Q)f)a%y %Ighpcff N‘-Kilﬂlhmﬁéih}yl) Q%réﬁga%ﬁ&@tgétﬁéxym 14504410051

silicate, ¥roa/ 40% si lica, and by wei ght of
vi nyl tri acetdieys b&ﬂé Pa‘FBy W§l$b‘s‘§c}’df§’r‘ff‘F%F‘°&dﬂ@ﬂe ﬁé"si"é‘ggﬂ“t"ft\’l"@ MY Peure may be

applied to aldygh pUTHAREm DY SPlayiRy, bradhin@¥r Bppinpl Ushi ng or di pping. EXAMPLE 6
5 5 parts by weight of phényl {

rimet hoxysil'ané are added to a contai ner
cont ai nilfg 15 parts by wei ght of nﬁ.&ﬂyﬁ}@het hoxysi | ane and ni xed. Wile
mxing, 0.2 part igtb phenyltrimethoxysil dded to
N- (2- am noet hyl ) - é éropyl a ngt hen r ex OxPlTlaimn%arFsa aedcti ?jcon lrcl) l’I owed by 0.3
part by wei gmmlmhgwnnwwemfécperttbxwiglh imatheldimethexysilaee W)&imethyay be

applied to [ [ I@ﬂ,\ﬁq% 7 15 parts
by wei ght O?J %‘m@yﬁl eﬁ%& %J;y@l?gﬂa gﬁhgq%l%gggcg?fg"gls ner- containing a
m xture of &vewtof doilmddlagmmluﬁ hyﬂrmsdha}dd(ﬂ hparthyxweightafititapinoh 0. 5 part by

wei ght d y onpounds, 0.3
part bngmelte[ger% 1'[&( ,9& ﬁ?% é ﬁ ?ﬁﬁmﬁ t{q?edmﬁl%eggrag%mﬁ& 5‘9%3?‘ by wei ght of
titani um 15ametnmmbtotfom| hkad auoaoadd&shstaﬂthﬂnspatdaan@gsm xture may be sprayed
onto steel and alumnumto form h%ﬂMﬁﬂ{éom on resistant transparent
coatings. EXAMPLE 8 -

15 parts by weight of phenyltrimethoxysilane are added to a container

containing a mixture of 1 part by weight of dimethyldimethoxysilane, 0.5 part by
20  weight of diphenyldimethoxysilane, and 1.5 parts by weight of ethyl poly-silicate,
previously hydrolyzed to 40% silica. 0.3 part by weight of boric acid powder is mixed
in until dissolved following by 0.2 part by weight of titanium tetrabutoxide. Upon
hydrolysis, the resulting mixture is sprayed onto steel and aluminum.
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 phenyltrimethoxysilane 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 resulting mixture is
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15 parts by weight of phenyltrinethoxysilane are added to a contai ner
containing a mxture of | part by weight of dinethyldi nmethoxysilane, 0.5
part by WwOoaaoght of di phenyl di net hoxysilane, and 1.5 parcs/usyi/aesght of
ethyl poly-silicate, previously hydrolyzed to 40%silica. 0.3 part by

wei ght of bappliedac b dompeaelalock by sprayed. ARer dufihg for dit 8&R%, \RGprEQhdOW Ng by 0.2
part by wei g_ht .of titaniumtetraputoxide. U ydrolysis, the resulting

Qn
mxture i s SPRUTAE t:gmccgva Hupuehthe coating ‘ﬁﬁ?ﬁrgm 14400 poundy/squarenfosts ur e of 15
parts by weight of nethyltrinmethogcAMppEI0A part by wei ght of
di et hyl di net hoxysi | ane, . 0.5 part by werght of diphenyl di net hoxysilane and
| part by wei ght eﬁm%%%%amp& ds repepsdgxeent that 0.9 partsnfr t by wei ght  of
tetrai sopr opsttdbuforyttirfate iS ustd GRtbad V0. Bartsl dffikaniith tefMhilProdoR i) M xing, 6.5
parts by V\Egt"gt]t of a g turated solution of boric acidin isopropyl alcohol
i s added. ARYBpargesuliywithes ebtainedi i on period of about an hour, the mixture
can be applied t 0 FaluéTHTuAdr rakASH abodEX0Mihfes o ST R YEIAAT  Of
phenyl trinmet hoxysilane are added to a container contalning parts by
wei ght of ne® Rtpps by rHeRinganspray inge The teswifing:epatingis lable ta withstand 400@hquas t by
wei ght of tqﬁg@élfs\ggg&g%x‘;i{hgmg affectdflded. The resulting mxture is 13 WO
02/ 100151 PCT/ USO01/ 40051 applied to a concrete block by spraying. After
curing fi 24 hourBy, ingrpasingstkesamguat efgheiinetathlcobokhtreatalysia far exdnplqugh t he
coating is i foot. EXAMPLE 10A The
procedure of ag%rr’ptﬁg’te%g%f]gﬁ%(e}% at ngégg{eqt hat 0.3 parts of 5
t et r abut oxyt i t anatThesesxamplds showtthattheshibject2oging tcompésitians avith hiph solids
tetrai sopro [ be: L m.lar | ts wid |.. be obtalned. Furthernore,
after react ?gﬁ%'ﬁté '%’t? @8 Eﬁ*ﬁ‘ﬂ%@)“’? %gﬁs%v\ewﬁﬁw ﬁ?’qusg’OBbpﬁ?‘éﬂ’e”t'o brass by
rubbi ng or glesieedi ibiy.possitde toasld idilieng) foraxamplg, loweradidokoll i swiall Abams, 4000 hours

in a sal S h thout , bei ffected. 10 L ncreasi ng the anount
of the nl\tgt gﬁhg{%bﬁg%fn gleég gﬂa}’gi’t,1%1%3&8’é&%ﬂg?ré,edl"tcfﬁ%d'sﬁ°%r°?g‘? the reaction
time may be chmpoitim, alﬁniughleqhe propesties emmsmﬁnﬁbsmzie/gmy Etiefgemlgwb@}tega\ | coat i _ng
conposi tions,with high .solids . .content (i.e., i n Exanpl e provi de
very effect id\'/rgmgg?gssgﬁef'?@n%t%%é)ﬁ/g u,"of’é‘ desired, it is possible to add
di luent, for exanpViten adding diledng Glikh as Idwer aIFBldI, iERPBInfrended t§ HiPalftsy T OF

exampl e, up to.about 10 parts,. to further reduce the viscosity of the
dl P the snlgnes 0 und%rg% cataisysns E)y the addition of the metal alcoholate, and thenyadd

20  the alcohol, as in a “three pot” system. The reason why the diluent, such as lower
alcohol, is avoided, or added only after catalysis, is that the alcohol tends to act as
scavengers to compete with the silanes for water necessary for completion of the
reaction.

EXAMPLE 11

25 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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conposition, although, the properties of the resulting coatings may be
sonmewhat di mi ni shed, especially at the higher dilutions. Wen addi ng

di | uent, woob/1emsi ower al cohol, it is recommended to firstcalusowsooshe
silanes to undergo catalysis by the addition of the netal alcoholate, and
then add 20 the alcohol, as in a é)EMEEQQt " system The reason why the

di luent, such as |ower al cohol, i .~ or added only after catalysis,

i s that the al coh6lpattehydseigia ofiphengrimetbenysitepe b addedtoapehtdingd t h t he sil anes

for water necessary.for .caonpl.etjon, of .t reaction. LE. 11 25 5 parts
by e ght of TRLAGYS PRIEARYT of SRl BAE bad Bingtr, Wihe micre,

phenyl t ri mevRpayt bgiweigheofiNq2-8mhopthyl)-3kiynineprgpyt sifahe isiatided] followed by 4

tetrai sopropoxide ar introduced into and m xed.in_a container. Next 0.6
part by fei gﬂ?s bYW PE“"E%‘iP&FYiS@‘caC{&ihé’é’cS’FY\?& 10,40% ﬁ‘écanT%’ﬁ?‘%‘.mgAP?‘E'fe

di ssol uti onisaipplidtcbpdippig,ac selj dlutm@msint Braes @RPéiRi Aldition S asétidraRid 10 parts
by weight of fhe eth olysiljcate, previgusly. hydrolyzed to 40% 30
silica, are(9;1%H%ngPﬁg¢ereﬁgl¥t§'Wéhﬁic?Tﬁ?S ‘W&‘ﬁﬁ’ﬁF‘%"e‘H? shedf 1He by, to steel,

al um num andompdseten. coupons. After curing for 48 hours, the cured coatings
are cross-hatched and imersed in_a 12% agueous HCl solution for 30

m nutes. No creep i s observed whe oupons are renoved. 14 WO

02/10015% PCT/ USO}/p4Rd8ylweihtd¥Phdaykdmehd/silshe B 208L8481 cBhtainer
phenyl tri nmet hoxysi | ane are added to a container containing 15 parts by

wei ght of nEPHINING{l hpartideight REmsthyltrimstboxysigne prd mixednWhile mixingpart by

wei ght of  Np(sa@ '%?%hw{rt)mﬁ- DORRItHAE! is Sdde@Findll§, 66 GHE by Wi d by 45
parts by wei gﬁB[a Orgg, ethyl pol ;@l I_ﬁia_ggte, hlildro! yzed§’t ogg%&_bgiﬁléchg&me

resul ting nisatungted solutiongfiorie acid nyisefirgnyi algohol is addedeThe resulimgixiuanid br ass
coupons. Addjti ic acid (0.2 to 0.6 part by weight) to this
corrpositionqe\%ﬁarbg%zluéﬁg&?he shelf life of the conposition. EXAMPLE 13 10 5
parts bySwei ght of phenyltrimet hox§XAMRLE l4re added to a cont ai ner

contai ning 15 par L.gnt . ' | e and m xed. Wile

m xing, 0.2 parttsﬁ)f}n Mﬁ‘gﬁo@{’% réﬁg%%’ygg%yéﬁ%g#a@g ?@‘“‘g‘aﬁed. Finally,
6.5 parts byonteinmgtls phrts ofaneatindiriedtthoaysitanecand ofixdulo While adxidg,i02 pasts py opy |

al cohol i's %%%gof tI@ﬁso%Fo%gk}titﬁﬁte% a)l(c}d%,ei'oliloswed by 0.2 part by weight of N-(2-

aminoethyl)-3-aminopropyltrimethoxysilane and 0.2 part by weight of vinyltriacetoxy

20  silane. The resulting mixture is applied to aluminum.
EXAMPLE 15
15 parts by weight of methyltrimethoxysilane are added to a container
containing a mixture of 0.4 part by weight of dimethyldimethoxysilane, 0.1 part by
weight of diphenyldimethoxysilane and 1 part by weight of ethyl poly-silicate,

25  hydrolyzed to about 40% silica, and mixed. While mixing, 0.4 part by weight of
titanium tetraisopropoxide is added. The resulting mixture is sprayed onto steel and
aluminum.

EXAMPLE 16
19 parts by weight of methyltrimethoxysilane, 3.3 parts by weight of

30  phenyltrimethoxysilane, 3.3 parts by weight of y-glycidyloxypropyltrimethoxysilane,
0.2 part by weight of titanium tetrabutoxide 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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sprayed on alum num 15 EXAMPLE 14 5 parts by wei ght of

phenyl tri met hoxysil ane are added to a container containing 15 parts of
met hyl t r iwetobaooasi | ane and m xed. While m xing, 0.2 partsPoy/usesimbt of
tetrai sopropoxytitanate is added, followed by 0.2 part by wei ght of N (2-
am noet hyl ) - 3- am nopr opyl t ri met hoxB6AMBDE 1and 0.2 part by wei ght of

vinyltriacetoxy 2Q silane. The resulti i xture is applied to alum num
EXAMPLE 15 15 par 8?%%?'%9?8?“%@%%%%ﬂ%@ﬁg‘?“ltaﬁém&?'@e’added to a
contai ner  geiiAingil 5 gards by weight of @EthPtrdmdiRdxdysiine Wi @ifked OFhile mixing,

di et hyl di U\Et hox%5| | ane, (0.1 part b% wej ggé of . di phegyl di met hoxysi | ane and
| part by izg‘}*}ft asweg:,&hhgﬁte%wr@m 3k 1s 8 q‘fyfﬁ’lllﬁ‘fviﬁz@f -?Baréf't%uft 40% silica,
and m xeq. WeighCofthotystenud) dfbuRRIE.LTHe YeswRing hfixt@fe is dppliediioltna dﬁr@ﬁdll@i SfQpr opoxi de
Is added. The resulting mxture is sprayed onto steel an al um num

EXAVPLE 16 Porthysprayipg Afier gvrineder Tadionis the bpatisigumessed amwatenand dsiyent. s py

wei ght of 3gup P@am(% hds| theJdiai¥ %Hlp@l@i@s to3hedl RanfabRs M MEhikta SHifk surface.

y-gl yci dyl oxypropyTtrimethoxysilane, 0.2 part by weight of titanium

tetrabutoxide and 6.5 parts by weiGZAMBLEd8saturated solution of boric

acid in i sopropyl sahRORLeiEhQIPhaIIALALHARLANRILFR) Biinec OMDI Ned.  The

resulting mxture i's coate . potassiumsilicate coatlng.
del ami nd0i ogomspining rd parts afinethydtrimethokysilanpand mikede (WhiBgnixingr &2 partrey si on i n

water. 15 S 4 ﬁ@w kght of
phenyl tri nmet e?é‘é/m F%‘E%ng)%!(%ﬁgéﬁc tggéc;edbl’g’n aldﬁtg?ﬁgaéggpg\feﬁﬁ%hg gfﬁﬁggrts by
wei ght of nmand.5 paitsbst Weaightof pelptetrafhoraethytede. Vi desultiniganintyre is@ppliedart by
wei ght of tetpai ' e J I 3. 7 s by 5
wei gnt o it BB SER by LAOME A B DhuRIRE ob ihelp B %Y
propel | er ofin wateh OBtk réspltapcaating grovidkes eesistaneito barhanle gtdwihoanw sseasohdd boat i s

i mmrseq i nbvvater and driven. The coating has the ablative properties to
shed bar Racl 885 and maintain a slick surface. EXAMPLE 18 5 parts by wei ght
of phenyltrimethoxysil ane are addegEXAMPALEA9Nt ai ner 10 containing 15 parts

O o B GRC BLtS Wik P el el "or ™
graphite  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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and 3.5 parts by weight of polytetrafluoroethylene. The resulting m xture
is applied to the bottomof a boat by spraying. After curing for 72 hours,
t he boat we oemmassi ble in water. The resultant coating prOTIU$es4008Ei St ance
to barnacle growth on a seasonal 15 basis. EXAMPLE 19 5 parts by wei ght of
phenyl tri met hoxysgi ; .cont aj . I, 0 S5 parts of

met hyt ri nmet hoxys?}hg_ﬂ%@lgﬁ%&nﬁﬁ%@g}f bﬁ?@ggﬁgxaﬁg%?@&dﬁaggﬁtﬂ%;@ ’ééi ght of

t et r ai sopr oF3*pple; Wigingr Afiesevaderation df ddopopglchldopiol] the panfice camybevpaligited, of 20
graphite. Thg; ' ] re il ] t he Jnterior of.a.pipe
carrying mpg}dg%gg%%g’?ﬂ?r%&%é’gﬁu' 25‘%&? ll%kfetgé%ﬁqgllw& m”t“oadg‘rﬁ‘%?! aP[H}?atéfgi lity of

t he coati ng may hedeeasshrywider saveregenditiansi Ghe suffaee maysmehdirentashing(ag.e i s al so
applied to t i he manner . of. Exanpl e 18. a seasonal
aci s, t o ou P AR Sufhg, kcdSE REle oBoting WaYe ferived P . 25
EXAVPLE 20 The windsaumid. by sérapisg &.¢.,ovithid razdr bfade)folloiddebyfrimginpwanti di ng a sal t,
m | dew and resi stan ting for glass substrates, e.g., w ndows,
especially iaﬁctoéglf(lé'gélls\?}%mp)é Eff’ﬁ‘gﬁmant, such as in seaside dwellings. To a
cont ai ner cont ai Simidar 630ltsrae distainéd WhenRhio Bothpaaltioh IOdpplidth tetad (9glded, while
30 stirring, u24. parts. of rretqlaygh%éggt hoxysi | ane and an equal anount of
phenyl tri rretah&'glérp’lseﬁ«lé.galﬁ)mf iSEe B#8S "t here is added 6 parts of

pol ydi et hoxysi | oxane (-50% solids) and one part of cal ci um hydroxi de.
Stirring is continued until the m xture remains cloudy. 16 WO 02/100151
PCT/ USO01/ 40051 The resulting coating may be applied to a glass w ndow
substrate by, for exanple, w ping. After evaporation of isopropyl alcohol,
the surface can be polished, using a soft cloth or sponge, until it feels
slick to the touch. An additional application nay be necessary under
severe conditions. The surface may require washing (e.g., 5 with a dilute
aqueous surfactant). |If necessary, residual coating nay be renoved from
the wi ndow, etc. by scraping (e.g., with a razor blade) followed by rinsing
with alcohol (e.g., isopropyl alcohol). Simlar results are obtai ned when
this conposition is applied to netal (e.g., alumnum steel, galvanized
steel) substrates. 17
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WO 02/ 100151 PCT/US01/40051 WHAT IS CLAIMED IS: 2 daim1. A non-aqueous
coating conposition, useful for coating of concrete, 3 netal and

non- et alwoaz2gudast rat es, forned by adm xing 4 (A) at | eastrcansosidoane of
formula (1) 5 R" Si(OR2)4 " (1) 6 wherein R represents a | ower alkyl
group, an aryl group or a functional group 7 containing at |east one of
vinyl, acrylic, amno, nercapto, or vinyl chloride functional 8 groups; 9
R2 represenWaHAT ISOUEAIMER ¥$: group and, 10 n is a nunber of 1 to 2; and 11

(B) at |geast one lcongo};nd sel ect egt fro tirguelf'lﬁ fconSLstl ng | 12

vinyl tri%cet oxySHPEhE ARG1IUSPS G5 '%‘iof“é’f’ﬂ P T O (5%‘3 *and/ or 14
c. at | enst metdPandeibAimeddliosubkteites, mﬁnefdwyrminau@) 15 |\/(OR3) (2) 16 wherein
M represents a al._of valenc . R3 represents a | ower al kyl group,
and 18 Mmis a %é?asb‘?“e?‘l?’&"if Elj(g) m 2. The non-aqueous conposition
according to clai mrlsiOr?y,her 2 conprising @)(C) at | east one silicate

conponent selected fromthe g roup consi st n et h?]/ orthosilicate,

et hyl or@ho¥herpiady acpresepty p hRyyey atkil grans anapy! %9'81“? ‘B“acfé\!“’“é’ 3!i8E¥Pdi spersed 5 in
| ower  al gohgdntaidinghtdkd®t che of Whyl) @6ty Re] URAMSSMERAHE B VinOIchisiide fihictighal © Cl ai m 1,

further 2 conprising 3 (D) an acid conponent selected fromthe group

consi stifg &uPoric acid and boric 4 acid dissolved in | ower al cohol. 1

G ai m 4. g The NONRBGHRAME aQQMytlFx%ﬂ pamgording to claim1, which conprises

2 a nmixture of silane conpounds of formila (1), wherein at |east one silane
conmpound03 \/\hereﬁﬁamumbefmfésleﬂt@dy gl yci dyl oxypropyl is present in the

Furt her 112 compr a8 e HRnBptREEoEa ORI (o RRRRIRAR0, 0 claim b el

12 a. vmyltnacetoxysnlane 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.
1 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 in lower 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

18



18 WD 02/100151 . PCT/US01/ 40051 | daim#6. The non-aqueous conposition
according to claiml1, whereinin 2 fornula (1), R represents nethyl,

et hyl , prwoyk/iopbenyl, 3,3, 3-trifluoropropyl, y- 3 glycidylcraspprampyl ,

y- met hacryl oxypropyl, N (2-am noethyl)- 3-am nopropyl or 4 ami nopropyl. |

G aim7.,The nong ﬁ%lgOﬁe E&"&?&Js' %g%ﬁﬁfagrge p(%%t% c?au%l wé%ﬁv\,her ein (B) 2

vinyltri Leet oxysilane is non- aguesus r(‘,orrp05| tion
accor di ng t dormuki(h, R rqptmclm methp) ethyl, propylaphdenl, 13, &mxﬂumomqpyl,qm de is

present. ;1 05| _prdln claiml,
therein fot SYCeSH-ShpliS) RREUAR YRR P BB BRI R e etk B, 10 The

non- aqueéusammmpm@yltl on accordi ng to claim9, wherein the 2 netal

al cohol ate of fo ri ses at.| east e c el ected fromthe
3 Group Lonei st - T PRSP nPs SR B SR EFPRABT abut ox! de.

al um nun4 winyltdaploRpoihdie presénnc di | sopr opoxi de, zinc di-n-but oxi de,

cal cium di i sopro i 5 cal ci um di - [ sobut oxi de, boron_ trji SOpI’OpOXI de,

and boron triiso @i("légle%e nqn-aqueeys,camposiion aproFAing lolai 1o Wheseidi(B) on accor di ng

to clainl, camﬁdaqahmmuachEpn(eﬁ)nconprl ses a m xture of
met hyl tr| met hoxy ea_ﬁnd 3 (ﬁhen yltrimethoxysi lane. | Claim12. The
non- aque us corrpébf'?g ettt o)y F‘?’rtjc?'apct‘,sft%&’PﬁF@1 ingyjoeslaim ], Wberé’ﬁrﬁﬁ%ent (B)

conpri seg t@kbl@dlﬁ@@fﬁﬂﬁmxu)ﬁaﬂaieﬂt 1 Caim 13. The non-agueous conposition
accordin ? to claim 12, which 2 conprises fromabout 15 to about 20 parts by

wei ght met hy| ERimd0hEhsranragueous sorappsition agegrding toclgim Bowherein ther t s by
wei ght ob phRey hicshdkRé BOGMRih @TQOIﬂﬂ‘ijseg it%%gld&?_ﬂo&dtsae&emaﬂiheo > parts by

wei ght of tetrai sopropoxytitanate. € non-agueous conposition
accor di nd t @raup&ppisting afetanijm tet@lseyml@ntlta\mw tetmbpioxislealuminiimt ur e of

met hyl tr hmttﬁ%bYﬁJokﬁi@emnc?ﬁlﬂgﬁgeﬂxHe' 'ﬂﬁtd?-‘ﬁ)-(l}{ﬁdm&ea&?%@r%q"soI%rOfgxnderh

N- (2- am noet hyl") - 3-am nopropyltri met hoxysli | ane
non- aquedus caleitpoliiisobutexide horaitrigoprepaxidai and borohuriisetesoxitlec onpri si ng (C) at

e 0% hos! | PERf AP R ARAEH G ARG Buff a9 O 8

nmet hyl orthosilicate ate siiircate and coll oi dal
silica 42di spwpasut ) canl)ma nmxtmoloﬁmpthalmjn(tﬁ))xyalanaamdj conponent sel ect ed

fromt he3grgﬁ&yltgmg@lggsﬁmepg of boric acid and boric acid dissolved in
| ower al cohol™
1 Claim 12. The non-aqueous composition according to claim 11, wherein

component (B) comprises tetraisopropoxytitanate.

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.

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.

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

W AW N = W N = R W N =N

consisting of boric acid and boric acid dissolved in lower alcohol.
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19 WO 02/100151 PCT/US01/40051 1 C aim 16. The non-aqueous conposition
according to claiml1, further 2 conprising (F) cal cium hydroxide, and
wher ei n cwopenansi (A) conprises a mxture 3 of at |east tPraw/UshHl/ansl
conpounds of formula (1), wherein R in one silane conpound 4 is a |ower
al kyl group and | r..silan und i.s an aryl oup. 1 Caiml7.
The non-gqueous ?I(?rlr%gg'i |%)'tr%)%§ E%Orugfﬁ%&t%g}ggla%cgﬁ#@%@mﬁefuﬂi‘erz conponent (A)
conpri sed acompising(FpEaleian ydroxidersin ehyrsinl campomentl( A cpinpriges amixmiehoxysi | ane;
and conpgnent._ (C). conprises partially hydrolyzed,.4 tetraethylsilicate. 1
3 ai m 163 Tbe gt SRRSO RaRBE b AL PEE R, i e SRR EOmbOl her 2
conpri si Ag (93 loveratkyl gtoupland RS il anether. silineGoaipounkds ad ir9l group. aqueous coati ng
conposi tion accopding.ta claimi15, 2 wherein gonponent ( conprises a
mxture &f a sil E?émg? ?‘b??ﬂ&r%“i?“éf?'@%t@f‘ ac@'ﬁﬂ‘ﬁengépal’f"#’ \ﬁiereém ower al kyl
group and R2ompor@nt (@) byrhpriseoamixtae df thetbiiyiéthorybiinBand/si | ane, and further
conprising 5 (q%,a %i i éate sel ected fromthe grun consi sting of an

met hy! or £ ho&hfmyttimgthoyysiang, indrcompanent (A cemprisen Parirlinhydrolesd e and col | oi dal
silica dyspedaedylsificael ower al kanol; 7 and 8 (D) acid selected fromthe
group consisting of borjc acid and boric acid 9 dissolved in a | ower

al kanol . 11 0 ai nfhm 1§ Eheppn-aqyeaus Gampasition decording tosiaim d A fuekesr di ng to claim

15, 2 whergbhp d\ber RO QBIVEHLSEeS a titani um al coholate. 1 C aim 21.
The non-aqueous coating conposition according to claim20, 2 wherein

conmponent (B) cof}fimd@sThe aqnraguequsreatiog peropasition agperdiegtostaimis( D) 3
compri ses biirfichtboncht Eh loMipfies a HEAATa MR TorhRAI BFORYFPOS! i On
accordi ng to cl Tai m, 5? gﬁsﬁetpelger?acoqponer?t %HC%:) c%n%ri sggogﬁa’l east one of
et hyl or t Rosiwhereix R’ iaadover atkyilgrpen andiR” jicamethyligraipaand 23. The non- aqueous
coati ng goMpAsividifRhad | 00 | , 2 which conprises a m xture of
met hyl trine ﬁo%ysl@l anéﬁ%ﬁényl%’%ﬁ%@h@% | ane, 3 tetrai sopropoxytitanate,
et hyl pol ysi | i cat €) amilitatsselegedifion thelgr@ipedonsigting of memethylogthpsédeate, coat i ng
conposi ti.on l.aQ. I L; kGh.conpris fromapout 15 to
about 2 06pareﬁigﬁ)gt;\g%;\gcf%eh%}hglka&mlga?’e and%ol\m&aq th%a g?perseg T 4 loWet & anof,
7 and
(D) acid selected from the group consisting of boric acid and boric acid
dissolved in a lower alkanol.
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,

8
9
1
2
1
2 wherein component (B) comprises a titanium alcohholate and component (D)
3 comprises boric acid.

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

3

ethylpolysilicate.

1 Claim 23. The non-aqueous coating composition according to claim 15,
2 which comprises a mixture of methyltrimethoxysilane, phenyltrimethoxysilane,
3 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

20



3 nmethyltrimethoxysilane, fromabout 1 to about 5 parts by weight of 4
phenyl tri met hoxysil ane, from about 0.2 to about 0.5 parts by weight of 20
WO 02/ 100/602RWIA1JS01/ 40051 5 tetrai sopropoxytitane, fromcalimoi/4@s2 to
about | part by vvei ght of ethyl poI ysilicate, 6 and from about 0.1 to about

| part ‘r’fe%ag SOprapo HQQ{ ht%u 2% é’dom ?éart By \eiBR1df efyIpONySilicAat | ng

conposi ti o further conprises 3 (D) aci d
conponerg SdahmhmboﬁtrmmmibeutdrmﬂrbywmiQf‘?%@a@ﬂ boric acid and boric 4

acid di ssol ved Icﬂ%{ﬁl JOVRE 1 5@381#5’ cfogt%mﬁ%g?& mﬁg&@iﬁgmlmm whighPrises a

m xture of 5 si Corrpoun ereirh sard m xture includes
y 6 gl yQ dyfuakerpompsisesr i net hoxysilane. 1 C aim 26. The non-aqueous coating

conposi tjon accobgaqzl 8‘%#‘30:':?3@5%&% 6m S%gghﬁfcld;‘%;}ﬁ% O?Q&EH R Q)@ic a silicate

conpone sel ectt € group consi 03|I|cate
et hyl or t410sickd dissotved @i hilpveodlizsiol; landawmrandomp&bﬂem (doahOTBPTﬁSleﬁ:@l"WXtWS’f)er sed in

| ower alkangl. 1 d ai que >onposi tion according to
clai m 25 25‘%%?(@1‘39“[{%}?%%[56( Peé%%?‘ se’g&%%&m@ fe of a silane of the
formula R Sg%ﬁﬂb%qprop%ltmiiemexymlﬁe i s a Iovver aI kyI group and R2 is a met hyl
group, and 4 phenyltr| t hoxysi | ane. g r{?gl yeous coating
conposi t}on accdri@imep-t eaoalaﬂqeggscoatznwél}pgp o'b%ﬁ’?f)r Hén ﬂg? conprises a

ti tanldurQ al @9#3{?'&@%11%}'2 %dm;ﬂsé’d (O) 2 Silicaté Confynerft Geleaedsfran diei gngppeongiomgt | on f
according to claim n,.conp s..a mxture o

met hyl tr rre@m%bxlpn%ﬂséwatﬁdt‘w‘%ﬁ@ﬂ%% Fﬁ%ﬁ’ﬂb’ﬁé’g i %’W@‘%@ﬁ&&ﬁént (B)

conpri se t&%é@gcgq,pfmpmy{,dol anate and 4 conponent (D) conprises boric
acid. 1 . The non-aqueous coating copposit ng to claim

Oon acco
29, 2 which conpleingd Thegonageraus &@ﬂ%coam&tw@e%%"tgs‘°ﬁ§'mg 'ght of 3
met hytri get QRXUS cohiBfnt {A Y PRK nillxﬁxfé cﬁb@ﬁtanéofﬂﬂdfoﬁmhﬂ{\’ﬁ(@ﬂ%, of 4

phenyl tri methoxysilane, trom about 2 to about 0.5 parts by weight of 5
t etrai sopropﬁmhRaﬂai@eTﬁlﬂ(ﬂrﬁr@mﬂEﬂRﬁ'ﬂam WeEeHP Adpart by wei ght of boric

aci d, ang g & F{ﬂ 3 to about 3 parts by weight of
y-glyci dyl oXypropyltri rre oxy5| lane. | Claim31. The non-aqueous coati ng

conposi tilon acco€timgst Theharaguagis coating eprapasition AsroFhRg toclIMdonpr i ses

ethylort QOS 'thfer%ﬁ;[ 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

s OWORN —

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.

[ LY, T - VS B W )

Claim 31. The non-aqueous coating composition according to claim 29,
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

HOW N - N

phenyltrimethoxysilane, from about 0.2 to about 0.5 parts by weight of
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1 daim32. The non-aqueous coating conposition according to claim31, 2
whi ch conprises fromabout 15 to about 20 parts by weight of 3

met hyl t r iwetobasoisi | ane, from about | to about 5 parts by weirgisoi/afosyd

phenyl tri met hoxysil ane, from about 0.2 to about 0.5 parts by weight of 21
WO 02/ 1001 ey ' , fromabout 0.2 to
about I%aﬁégﬁ%ﬁ?%@%?%rgmgﬁbﬁgpb?? %g(g{t??%gﬁ){wégg%?about 0.1 to about |
parts byo westhplerthosiliseie, fromatioyt 0.4 taabbuiolhparts by psight of terie acidisod from parts by
wei ght y. | | fq;o% ?/ ' : LIV The non- aqueous
coati ngO{:orraf)bglsléll(t?'lk %Abgg%%agt?)régn{e@ﬁ ai ﬁay‘éﬁPﬁé&l%ﬁ% rrlp;ea}fa'si ng 3 (F)
finely divided S9hing3]. Kheinoaaqueods @atinggoppositipreacaendingdocleins 1,duher ng

conposi t4 on %ﬁ#‘;g{n ing to claim33, 2 wherein conponent (A) conprises a

m xure of the 1orful a R Si(OR2)3, wherein R is 3 a |ower alkyl group and
R2 is a 3ethyl gFpfiply dividled badidylibricamtet hoxysi |l ane. | C aim 35. The

non- aguepus coati,n osition accordi to.. . m.33, . rei n conponent
(B) corrpfi ses a ‘lﬁlf“?'h%?u LB ceo.a{"I’g %gnﬁogéfl%%c?ﬁg%ﬁ%ﬁéh%gous coating
conposi t2 onwhereiarcdinpenent(A) lcampries a midirewbithe fonmula RPSI(@RY);, whgreinR ' $e! ect ed

fromthe group consisting.qh.graphite, 3 L, ybdenum di sul fi de,

pol yt et rafl ﬁ@%&ég‘gvlgé?fﬁ’ %ﬂ% Fﬁg am %lg?%e?r@&hgny%‘ng‘emog)ﬁﬂa%e non- aqueous
coating ponposi tCkiin 3% CliedioR@qiddustating Sfmposifionbioding o olapeBint (A)
conprises a mxture of n&ghgl tr.i met.hox su@ng and 3 phenyl tri nmet hoxysi | ane;
conponent (BRETEYfoMPAREDt G}) cPrBUses g HBNK 3eqPalfut oxyt i tanate 4 and

tetrai sopr opoxyt Claamdé.€The(oniagueds cobtify Ehipoditive Aitbrdiab clagn 8RNposi ti on
according to claim37, 2 which &Fornpr{"ses from abouyt 1}?, to about 20 parts
by wei ght obhereipsempprent faisslegted framdhe grpgmsoapising of sfaghithout 5 parts by

wei ght of 4m9maéﬂuh{aigmm@;sm?«ehmmemywma.hpmtxnﬁes&héreotabout 0.5 parts by
wei ght of at I'east one 5 netal al coholate, and fromabout 2.5 to about 20

parts bylwei ght ©Rim3helle nenviaueays ceating Forapositipn accarding teckyimyd&g.  The
non- aquegus w403 JAehpENEPES) oPRs & vRkidie T nlethyftidletRodysilare af€r €i 1 conponent
(A) conprises a mxture of nethyltrinethoxysilane and 3
but yl t ri fret blsoyltimethexysilang} eomponent (B}rompeises At jlgash ore of detrabhigxytanstssi t i on
according t Qn(fzdeﬁili%plopoxytitanate.
1 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

A AW N

solid lubricant.
1 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,

W N = W

dimethyldimethoxysilane and diphenyldimethoxysilane.

—

Claim 41. The non-aqueous coating composition according to claim 1,
2 wherein component (A) comprises a mixture of methyltrimethoxysilane and

3  dimethyldimethoxysilane.
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2 wherein conmponent (A) conprises a mxture of phenyltrinethoxysilane, 3
di met hyl di net hoxysi | ane and di phenyl di net hoxysilane. 1 Claim41l. The

non- aqueows oeaeaiisng conposition according to claiml, 2 wagFrEon4menponent
(A) conprises a m xture of nmethyltrinmethoxysilane and 3

di et hyl g et hoxyisil #10re22n WAL AR brRSHHUSALOANAR ciafn £ a1 m 42. The
non- agueous coatlng conposition accor % to clarm1,” erei n conponent
(A) conp?i seberaingomponest @F) comptises & mixtoreiod gty tuimethexysilang and

phenyl trj megh ' . [ . rises (i) 4
vinyltri %10ePlbe%ps(;ﬁ'lfllgﬁ%&s‘@%dagwg,%%&g%g@%ﬁé d%eggggti ng conposition
accor di ng t eingktridcatodysilai®. wher ei n conponent (A) conprises a m xture of

met hyl t ri met hoxysj_| ape, t '( ;h i L- . .

N-(2-am Loet hyl )é%!%gnﬁng%rnggyaﬁﬁoﬁr‘é ] n%%_?ysﬁloglﬁg?af%gﬁagé? Frlla]ﬂl.l > The

non- aquedus wheraini compomnp S comprisea @ aoxtdierod ntethytitimethodysilar2, wher ei n conponent

(A) conprises a.mxture of thyltri oxV.sil ane . 3 .

phenyl t r?neﬁ%@?f"ﬁ%ﬁ?’é&anﬁﬁ '(?'fp‘é?ﬁeﬁgé{}ﬁ ‘5‘9%993&}1“%8‘?&93’/‘?‘2% net hoxysi | ane,

ng Tﬁ wher ei n compmne.nrl_ae(rah-aqmems :c?_e'sg édn)pdsitim_yhdcbitda@albo?ayﬁ illJ ang. \M|1 Caim
: e non-agueous coat i conposi t.ion accqrdi.n o ¢laiml, erein

conponent (R%er(?{ﬁ‘rf:ﬁmpg’é"é‘t Q{S?HOWPE& a&'xmoﬁmeﬂ}yﬂﬂ’@gﬁ%ﬁ‘@?g?‘}eane and 3

di phenyl di nphdagHdimbthaxiSilare, sdaN-2-Ainocting)-Bamindgitoppitiimeadysitge,@@IPOSi ti on

according to claim11, 2 wherei.n ﬁ})%oﬁrgrent #A) conprises a m xture of

met hy! t r FretheReipssomPparent B)sompyscs () Ky IACHORYSHME:  and _

N- (2-am poet hyl _)Cﬁﬂrﬁl%.nmthédu%aﬂﬁ%(y&hﬂo@iﬁ@n a@Rfllingto\ola@h @j N conponent

(B) conprises vinyltriacetoxy sil ane. Claim47. The_non-aqueous coating

conposi t Ron Wherehy sompgnens (A) camprises a mixtyrraf methyltgmsthesysilane®pd conpri ses an

al cohol age @fpntdyi@RletBkRilal um num 1 G aim 48. The non-aqueous coating

conposi tion accordi ng to claim47, 2 wherein conponent (B) conprises at

| east ond conpoufthing dpeEherpnfaquenus KRatige 6APPO3itiop Acjording g clim 1,

et T abUt QXY ARl Fnpoh i (A) SARAT AT otyMhelto R 0POxyal uri nat .

oD

3 propyltrimethoxysilane, and N-(2-aminoethyl)-3-aminopropyltrimethoxysilane, and
wherein component (B) comprises vinyltriacetoxy silane.

Claim 47. The non-aqueous coating composition according to claim 1,

Claim 48. The non-aqueous coating composition according to claim 47,

4

1

2 wherein component (B) comprises an alcoholate of titanium or aluminum.

1

2 wherein component (B) comprises at least one compound selected from the group
3

consisting of tetrabutoxytitanate, tetraisopropoxytitante, and triisopropoxyaluminate.
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